MDO32 - 1 DESCRI PTI ON  SCRI Bl NG HEAD AND SCRI Bl NG

-APPARATUS 5 TECHNI CAL FI ELD The present invention

relates to a scribing head used to forma scrlblng
line on a substrate and a scrlblng appar-at us

i'ncluding the scribing head. 10 BACKGROUND ART For"- MDQ32

exanpl e, when a gl ass substrate Iincluding a brittle

‘material) is cut into a desired size, a cutting edge

15 of a cutter wheel is pressed onto a surface of the
brittle material wth apredfEFREEPN orce and is
noved on the surface of the glass substrate. As . a

Cresult | bi
L B B NS LR B £ DR AP RS

‘predeterm ned force is applied to the glass substrate

~scribing apparatu

al ong 20 the scribing linp i_n r, referred to
as ‘a "breaking. step"). %%Céﬁﬁ%§ﬁ1ga&ﬁﬁé glass - .
substrate is cut. allong the scribing line. Figure 7

shows an. eXaI‘H)e rQL?ﬁt%{x}&{éﬁf %‘1 8&1&&%0@%@%&&%@& used

Scribi NG appar atus

 per fioy fisrmiaes sribh i §inesm a Hud ssameits and aprariiusg apparatus
' |nclqg;e]§I S uide rail 12A- a second:
guide raltflrgggB an?cr%bﬁléslté?e% 30 13. The table 11 -
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is structured so as to be rotatable in- a horizontal
plane. A vacuum adsor pt i gfh FRERSUH Ar-Bhown) MDXO32 2 -

.For example, when.a glass substrate (:t_nc:luding a

brittle rﬁaterial) is cut into a desired Size,_ a cutting edge
of a cutter '_wheel is pressed onto a surface of the brittle

_ rhaterial withapredetermined fo.rce and ismoved on the surface_

' Oftheglasssubstrate.:AsaIESult,ascribinglineistrmed
(hereinafter, referred toasa "scribingstep”). Thereafter,
oa predetermiued_ :Eorce is applied to the gl'as_s- _subs’tr_ate along
. the scribing line (hereinafter referred to as a. “breaking' :
'step"} - As a result the glass substrate is cut along the

scrlblng llne.

_ F:Lgure 7 shows  an example of  a structure of a -
conventlonal scribing apparatus 10 The scrlblng apparatus

10 performs the scrlblng step

'I'he scrlb:Lng apparatus 10 1ncludes a table 11 a f:l_rst
gu1de ra:Ll 12A a second gu:Lde ra:l.l 12B and a ball screw -

13,

: The table 11 :Ls structured 80 as to be" rotatable 1n

' a horiz_o_ntal plan__e_._ : A vacuum adsorptlon means - (not shown) ——



is provided in the table 11. The vacuum adsorption . -
means. fixes a substrate G (e.g., brittle substrate
-including a glass plate) mount ed on t he table 11 to-
the table 11. The first guide rail 12A and the second
guide rail 12B support 5 the table 11 such that the . Mpo32
table 11:.is novable in the Y-diorection. ‘The first :
guide rail 12A and the second guide rail 12B are

provided in parallel to each other. The ball screw 13
rro\_/eisc'tmea"»ﬁaiﬂda im tleortgltlve 1fli.r sthguvasupai pdspAptigs means

g the 2 0 bi A | -
0k Qe rad 2R 40, e perdblagsRpRREAUBINatng &

10 fu i rst 9A, a second
pi | I%aslsgwlaafeduwfﬁﬁd OB, taestaaitﬁgnuwttqes tghley 11. The

firsd; oot %rulli@: rh31Theaf bhat tid | d od®Anaisk e 158e8Ndupport

pillar are- vertically provided on a base of the

| 5scr|1}3}engt%‘i5b%r dlusSueh %@Fn&hﬁhéafq]f%tlbuﬂde moyabigypln the

aﬂd wgm_saﬁﬂ%Tﬁume Ei!rEt g}ﬁﬁm memmqagdgna tbh_e seclond guide
‘therebetween e I,Qe _bar : oVl de ve t .
{ a3 Ay e HEOR LoD BArahEL Che (54 A - | The ball

~bet vigarew ha fibkels phel 8abl8Al hrullddy Wecdid-gti Igudde - rail 128

-19B. sI|d|n unit_ 15 is.p i ded on the guide bar
14 sad"d;ec}} i PR FThe #%/St notor 16 slides -

10the sl i ding unlt 15. The scribing apparatus 10 furt her

includes a sgrd gcggbﬁ?@ dggsgrgtue 6 AN DL O, nohbddl a rirst

- nmoving the ScCri
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upwar d and ‘downwar
firilder d@der a seraddpaléeroh%B GOt e 3., aihélldlng

- secgﬂ,g MOy 8&F1PENg head 9 at a. -
- prec etermned-;%elg% r}ﬁ%e scribing step. The first

CCD canera 18A and the second CCD canera 18B are

.1._15 provi ded 30 ﬂ@f&r‘s&epﬁuu% Pos ddd ank dRlRfHa d1lar 19B are

alignment mark formed . on the substrate G  The
scr .varﬁglq?éédr eroyisies Pied PaSe 1f ahed?ﬁglf%ntg apparatus 10

‘having the flrst guide rail 12A and the second guide rail '
- 12B interposed therebetween. .The gu1de bar 14 is provided -
_above the table 11 along the X- dlrectlon__and constructed
between the first pillar 19A and the second pillar 19B. The.
'sliding'unit.15'is_provided_on the'guide bar 14 so as to.

: be slidable. The first motor 16 slides the _sli_din_g unit 15.

The scribing apparatu’s 10 further i'nc'ludes a sdribing

‘head -9, a second motor 17 for moving the scribing head 9

- upward and downward a. flrst CCD camera 181\ and a second SR

'.'CCD camera 18B. 'The second motor 17 holds the scrlblng head_' ,

9 at a predetermlned height in the scribing step.  The first -

CCD camera' 18A and the 'second CCD camera 18B are provided
above the gulde bar 14 and detect an allgnment mark formed

L. on: the substrate G.

| The's_'cribing head 9 is provided in the sliding unit =



MDO32 3 15. The scribing head 9 includes a cutter .
wheel 29. The scribing head 9 presses the cutter whee
29 onto the surface of the substrate G Wen the:
notor 16 slides 5 the sliding unit 15, the scribing

head 9 noves along the guide bar 14.. As a result, the Mpo32

cutter wheel 29 noves on the _suyrf.ace of the substrate

G while it is being pressed onto the surface of the
-substrate G and a scribing line is forned on the

surfidce Ghet bersbisty MeadGd Ihdludena jonter wheel 29.

Publication No. WO 03/011777 panphlet (Reference 1)

- discloses a scribing head. This scribing head

i ncl udes a $hevscrbbangdrepd dcpressefidrd cpdterhwheel 29 onto

- scriyguerd sk ﬁ:tl'{é"%tdﬂs%q:astl@@ t hﬁhehh%hteofn%%%roﬁ.saslldes

rotation axis 15 of the servo notor Is transn1tted

t he tde tseliddmee|upiot W ¢ e S @Fiking sheadr ? ‘RﬂHthélong the

CcuttRfs el 29,1 aPress8drtontne tdi'ﬁ:t%»ﬂ‘ fwéeloﬁgtmes on the .

:“substrate G Since the cutter wheel I S, pr.ess

ont SWHE S thce sEPRYIR TS §r Whdtér Fntnéﬁ Psied Pﬁﬁssed onto

the 38 ¥areBELErof fthe SuBEPLete Wleandapardting Lhge is. formed
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case 20Q.in whi ter_wheel 29 is pressed onto

theQQﬂﬁﬁ%eﬁ%¥éA§?M?#1ég rERT TR Re@ force by an air

cylinder, an excell ent tenporal follomabllty Wt h

respect L0 it SIBNGSOh BERFLLAR hHE DRI pamphiet

substrate G exce con ro
r es dRedieremess 1 \Mdisglesypeca Etarztbﬂelg'rhgndt ud&hp$ sdrdbing head

- 25 SSRANQUL LOSEEY o OOk UePd. ofLUESnfe S WP, Ane scribing

exanp ructure conventl on scrib g
headiemd Tsesttprbhrngdhenghothat £he Gansaury dfeddrotation axis

di s¢je0586 idaRRS fAGe ils i sield Ridocdeple 36uPrés wheel 29

~structured so as to directly transmt the torque of

directly oxr via a gear, and the cutter wheel 29 is pressed
onto the surface of the substrate G. Since the cutter wheel

29 is pressed'onto the substrate G with a predetermined force :

by the servo motor, for example, when compared to the case -

":Ln wh:f.ch the cutter wheel 29 is pressed onto the substrate
G Wlth a predetermined force by an air cylinder, an excellent
3 t_empora:l_.'followablity With respect to the change of reaction
_ force from the substrate G, and an excellent controllability
: '_1 and responsiveness with respect to the magnitude of the

. 'reaction force are obtained.

Flgure 8 shows ' an example - of a structure of a"

' .conventlonal scr;.blng head 9. The scribing head 9 J_.s a

: scrlblng head disclosed in Reference 1. - The scribing head

9 is structured SO as to" d:l.rectly transmit the torque of -
_ the rotatlon axis of the Servo motor to the cutter wheel- .

| '29.



_ the rotation axis of the servo notor to the cutter

wheel 29. MD032 4 The scribing head 9 includes a
servo notor 402, ‘a hol der holdlng nmenber 404, a

- cuttinng edge hol der 28 which is held by the hol der

hol di ng nenber 404 and-a cutter wheel .29 which.is = MD032
rotatable about a pin inserted at the lower end 5 of-

‘the cutting edge hol der 28. The servo motor 402 of
“scribing head 9 is, for exanple, held by a sliding

uni t 1_5 (seerha' FORLITING Wesdl 9 Aocdtidss mgerva0BRter 402, a

~the ey B A0 Tudribod 1A, o R 8011298 which

.5

i's nove up mar downward via the hadl der” hol din

Irenter hedUbanthe HeoL4RR Mg e TRBIPEST 108, aEslihFRLGeT Wheel

SUCQ@W@J HCE Yl Botat BB1E AN QhndORs8eREEAEEStIRe lower end
‘torque in a direction in which. the rotation axis 402A _

tur i ARt ki Sl 1S cdee glirtdeB)28- and presses the
cutter wheel 29 onto a brittle naterial 15 substrate.

'Filgure 9 shows a structure of anather |
conventloan@ﬁﬁ?BVﬂ&qﬁﬁﬁf%%ﬁgsﬁﬁﬁ%&?iﬁégﬁgﬂﬁmé%Fexample'
. sidmend @y af siha@ingr uhingibepsee 400yurfe gy £ Whien a rotation

10

- sh f Q f
':C?Y%lra?g 4hg§d Y %‘%’é‘%gcml %8%% Q_%rtﬁﬁgfadt h@he cutter Wheel_‘

g hé&d
Scrids hg nlveedl dpwatrdsmdd dowRehedenta the llmldér durlglifig member

‘the W%& ‘Eg{%"&ﬁ{%&@ggg%ﬁdﬁ% ' %vﬁ.r%ég s%chaé Structure,

deno e sane rence nunerals

3 -desdrhqotsequ ettt 492 | JeReRAESS o, t%qcmelgcau gingction in
','heagv \;ﬁv.aQ‘lq‘ 'trifé %ﬁéﬂ retiSi mwﬁrﬁglﬁocﬁw§§éo(‘gee Figure
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si.d B, a servo notor whi is fi
bet iden aﬂﬁepmsge%ﬂa% %ﬁeme*me&naﬁ't%t%&Gﬁat&leematenal

Wa' |substrate

Figure 9 shows a structure of another example of the
conventional :soribing head 400. Figure 9(&) shows a side

" yiew of the scribing head 400. Figure 9(b) shows a front
'view of relevant parts of the scribing head 400. The scribing
head 400 is a scribing head.d_isc_losed in Reference 1. .' In
':Fngre 9, the'same componehts.aé those shown in Figure 8

' -_=ére'_'denoted by the same reference numerals, and the

B ' ':description thereof will be_omitted._

i The scribinghead 400 J_ncludes a flrst side wall 401a,
- a second side wall 401B, a servo motor 402 WhJ_ch is flxed
between the flrst side wall 401A and the second side wall
'401B in an ups:.de down manner, an-L- shaped holder hold:Lng.
member 404 - a splndle 403, which is provided at the bottom
'-.portlon of the first 51de wall 401A and the second s::.de wall-
) "4013 for supportlng the holder holdlng member 404 such that. L
"':.the holder holdlng member 404 is rotatable and a. scr:l_blng =



401B in an upsi de down manner, anL-shaped hol der
hol di ng- 30 menber 404, .a splndle 403, which is
provided at the bottom portion of the first side wall
401A and the second side wall 401B,for supporting the

hol der hol di ng nenmber 404 such that the hol der . MD032

hol ding menber 404 is rotatabl-es and a scribi ng MD032

5 - line form ng nmechani sm 21. The scribing |ine

form ng mechanism 21 includes. a turning axis 27, a _
cut thing efigemhobdareczgrizam aleut thre wheelibigg Thige forming

ot t) néa&}agrgg;qlgell%l&ﬁg 5'1%1%9 a}elme; t%ﬂlt%g.ng |§ge holder -

27 - a hol™di ng 5

-as tZB B@dtmfiﬁﬁﬁle@ wheek B8 .t uFie 6y tHing odge h@lfQQ%?B is fixed

5

bevel, gaps ﬁpéﬁ:% 4141 7 famfdlé Ch@;[aoy&paﬁe EéS!L&le holding .
the servo notor A second bevel gear 405B

fir MG AP4 FQ RS iR RE LR JT‘?lev?‘?rE}t"ebEVEPl@Sa‘?Xls 27.

- 405A 10 and the second bevel gear 405B are provided 'S0

~as to engage W th each. ot her us,
4poh

nmotor 402 i & FoFELLVTh 92950 vES dfllFérgtY %ﬁXSﬁrBO an output

- negafdiee o rteret isemvd e teal de2. hal dengnﬂeb’evemgéar 405B is

10

for ownviar d
I espaci 'rthel'yecé}nﬂnlgewt'@l Sf-lﬁd'r 405Pr areuprovifiedssy as to engage

tur :%S%an%l;%ﬂ.t S 8 dl & 4% l aﬁﬁat gre{['laacflz_bs{]% rfl.egeatr 405A

.- Fﬁéq\é_& ng%cﬂeﬁgéé%es 'ﬂll.tl r%%n' @h% Qé£ 8tﬂ19£b%zhb(%%1li.gﬂlaotated

urns ockvmse see Figure

presges poeitive eilramevem 2¢ smeagahivedindatinn eithgl holder

‘Publicati on = No. -2001- 206727

erence di scl OSGS a

- Subsigiaitrg 2B hfwoﬁsrnéagggg%eth@' dfdefie 403, and the

- scr iSSP ishine fgHking Beghaphem ?ekamﬂeé WpwaF@ or downward,

15

Con%ﬁé&!ﬁvéﬁf' bbﬂﬂn@‘E‘QQ suEﬁea3§ffﬁbﬁﬁrEea€hé\ servo motorl

simlar to the scri bi nguhead 400, transmts.th

- ot 492 gsheradesaaskry

fotr G3 rede A R HBLFR sBe spindle

Vi 8 4@30eaknk PRSI G [($eedF 1 gate W)Y BhaYresses the cutter
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R wheel 29 onto. the brlttle materlal substrate

Fﬁrfhermore . Japanese Laid- Open " Publication
2001 206727 (Reference 2) discloses a scribing head A
' .__wh:q_ch is another example of the conventiocnal scribing head.
_"'I.'he :scribing head A, simiiar .tlo_ the scribing _he.ad 400,
S tranémit_s the.i_n‘otive power'.o_f a servo motor to a cutter wheel R

- via a gear '(specif_ically, a rack_-—and—-pinio‘h)_ .

Reference 1: International Publication No. WO .

"~ 03/011777 pamphlet .

s

' . .Reference '2:'_._ Japanese _La:_id'—Open ~Publication -

. No. 2001-206727 -

'DISCLOSURE OF THE INVENTION



Reference 1: International Publication No. WO

- 03/ 011777 parrphl et 30 Reference 2: Japanese Lai d- Open -

‘Publication No. 2001-206727 DI SCLOSURE OF THE
I'NVENTI ON MD032 6 Generally, the surface of '_the

substrate Gis not a perfectly flat face. The ~ Mpo32-

- substrate G has undul ati ons acrqgss. the entire

substrate Gin addition to slight. dlfferences 5in

t hi ckness of the substrate Gitsel f. Furthernore,
while the cutter mheel 29 |s pushed into the

substrate G gy, an ﬁ@féﬁ oxE B alsuB%“tE%te G is not a
several tens 0 a scrl ine i s forne

it seewgechiy ﬂllﬁét Sapstr éltfte Glb§tﬁ-"@rt|¢e‘éihaﬁl lmqhyl@\xwma across
hi ghe 38 Cllh B ¥e EQME%ffétet@elﬁ UQ&HE%E%nGtBa§ll@h%hﬁ&@ferences _

undul ations in the ord of sever al As a result

'5| n ofRdhicknass efntke %hsam@d:%ﬁ %H%e!aﬁbstl“rlaifél@more while

10

- Whi | gne NGhPESENREe2 PSedst grehaadiaubt ikhe edeetkaad, ¢ by an
‘the servo nmotor 402 nust nobve the cutter wheel 29

upweREPERE cforRRELISeYerat iBt EanEevareh TenS ehaile HFCTibing
~the mﬁi_uhetfcm&e@f tﬂmsmﬂ seb'ﬁlsstmaéﬁcteeoéumserate G is formed

b G, hol di b 404 I o
f’ﬁﬁéﬁ%ﬂ&r e gt APREEARES: TRRSTSE arfi S rate G has
402f&hal'sz&ndgu%.ﬂibﬂd1&n vRd W edé O NREE efevtdiefmnmn As a result,
surr.ace o e
hol dj‘ng0 néen% %04§§’%°?h respg]l%ﬁ%g;gt%e%%lagnsalg%?%g & while

- of trtmrstmsraxlasea@rm*gesmﬂe@reﬂbtengt hégeutpaﬂg the servo.
| -edg 43;2 ﬁﬁ%t oL € rtﬁ@%%&t%?: YREEHCS Jfyd ownward
ace oes n

- sur
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strate ot correspon
-~ t or dife astopidanceevibh i chaoge of £he H@éﬁll#ﬁﬁﬁ@lﬁ Oﬂsthe main

a regihfaceVer tﬂe2§u$§‘€ré9é°@e of the servo notor 402
1s rmlntalned at a
o _ ' Theholder holdlngmember 404includedinthe scrlblng .
o head 9 turns about the rotation axis 402A. Thus, dque to the
undulations of the main surface of the substrate'G, the angle
_0f the holder holding member 404 w'ith respect to the main '
"surface of the-substrate G changes. Therefore, the.cutti_ng
- edge load'of the cutter wheel 29 vertical to the main surface:
B of . the sub'strate'G.does not correspond to the torque'of_' the
servo motor 402 in a lJ.near manner ‘As a result, even if -
. the torque of the servo motor 402 is malntalned at a .
_predetermlned value the cutting edge load of the cutter__
_'.'wheel 29 vertlcal to the ma:r_n surface of the substrate G.
L changes due to the angular change of th_e__holder holding member
-404...

N : In order to. solve thls problem itis con51dered that _
the torque of the Servo motor 402 is corrected by detecting

O 'the-_an_gle_ of the holder _ho_ld_a.ng member 404 w:L_t_h_ _respect to -



predetern1ned val ue, the cuttlng edge | oad of the

cutter wheel:- 29 vertical to the -main surface .of the

"substrate G changes due to the angul ar change of the
“hol der hol di ng ‘menber  404." 30 In order to solve this

problem it is considered that the torque of the MDO032
servo motor 402 is corrected hy detecting the angl e

~of ‘the hol der hol di ng nmenber 404 with respect to MD032
7 the main surface of the substrate G  However, the

'conptmeat medal - sumtrok poﬁce@sef@ruhaﬁﬂéé@tl g th@%@m the

becogms, | &Xa1 aﬁgnﬁﬁfﬁghfpﬁ%&é | FBr & ®sti3y the toque

occurs erein t ag 1s the tine | apsed™from

the b&weme:@nmk@e agd tafe Samg ddfe .29 itdme-lag occurs,
- det gpierb 4.0 e dine 1 1 Lhapoeiele tl"a‘ﬁ)M E‘E@:‘Eﬁrﬁ‘the time the

..5

torque actually acts on the servo. notor

402
Theraidke oF (the RRIFIRG| €259 AR #fafRteAEedutei ke time the
edge-HAnsk Q@%@hdﬂm%ﬂ@é he:tidulatdcans oaf the servo

~the substrate ear ti
RS bR iR, e FLeTeylE B ey the cutting
‘bevald@earodd Momdehtbeis ecosponbeveb trarud@aBrtions of the -

10
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i-ncl ude a gear-type scribing head (scribing head
400%#%#%&9 |%g head A) has a backl ash 15 (cl earance
between cutting faces adjacent to each other) for

 Sorvo ot ort 9025 angs SRy P REE Idneti fl Reans (oo

opereit |lﬁas1ofort¢1e;3ﬁ ultheerfm‘el bevelitieas 4PBAcasdstha second

Vastq{b {hﬁ %é'éf' 4 5B§d|9$1c,l Qafbd ngh agt %%‘%li%y?éa@crlblng head

ges ven e 20 servo not or

-cons(tmmgnmmdh%a@c#ppcmq/ qemding heead A) has a backlash -
~15

(clearance between cutting faces adjacent to each other) -
for ehsuring a smooth operation. As aresult, when the servo

motor 402 cannot follow the upward and- downward operatlon

o of the cutter wheel 29, there are cases in which the cutting )

'edge load :Lnstantaneously and vastly changes. Even if the
servo motor 402 is constantly and electrically tuned, there
.'-'_:L_S_ a limitation in improving the followability so as to .
"-'correspond _to the'ﬁndulations of the main surface of the
_ “substrate G. Also it is not feasible in view of time and
o '__-cost to tune the servo motor 402 such that the servo motor

"40_2 possesses an optimal electrlcal contro]___-chara_cterlst:l.c .

_ ! Furthermore | ._in' ."the gear- tpye “motive power
:.‘-trahsmi's,sion means, ‘the efflclency that the torque is
| :'transm:l.tted to the cutter wheel 29 from the servo motor 402
and-is converted :Lnto a load (pos:r.tlve efflclency) and the
e transma.ss:.on eff:l.clency that the change of the. torque from "

“the cutter Wheel 29 is transmltted to the servo motor 402

'(negatlve .eff_:l.clency), are__n_ot alwavs s_ame.w Therefore the .



isalinitation in inproving the followability so as

.to. correspond to the undul ations of the nmain surface

10

of .the 'substrate G Al'so, it is not feasible in view
of tinme and: cost to tune the servo notor. 402 such

~‘that the servo notor 25 402 possesses an opti nal _MD032__

el ectrical control characteristigc.. Furthernore, in
the gear-tpye notive power transm ssion neans, the
efficiency that the torque is transmtted to the |
cut tisdresl v $s onf t Hize seewvo nm0b0r4@22 3©oah1';4ei gncrease of

~convgrt %g{}&% %dg&aq_o%%toﬁetc' }Inh b leErqRG Lh atggeEqu.%lcallY

transn ssi on enc ange o t he '
fr orwhetrhé:rwmlé:rtlwgeeﬂgeglfpsdtrpsrﬂgmntqwd @qawé%endslatlons

ot g4, 492 m(a%gehﬁscsf bECLRECHILEELabllc AVRYhSAMRe, it is

Theref ore, responsi veness of ‘the servo

not cﬂlﬂﬁ)!z:%t tweOPﬁéaégseush thae tha PPABUEJRELS f2fg the sexvo

‘becofms, 4+ 19hf 1 6iRihe SRACK i 83 IMrectioh bbsogmtel ﬁg the load.

edge |l oad is increased due to undul ations —on .th

sur fHEE PN s gFderate BPaR P B dsiesmineqd §‘:B:que while an

di f fdsesd 110t 9@@ba.tsén&k$(shaﬁﬂaiestﬂtﬁu.@iﬂmssablfStl@é dehero motor
servo . notor 402 i.s nadrectio

Sppcliz BZEoERRBEPaq RS SRt | AP PHEF T b Bekgpd, beyond the
pr ewﬁdﬁémﬁ-ﬁ@i quetihgledgenload dsldpriltiqal toithemsstn surface

- and :feggonSI Vetnreg eg t@ﬁeég%ge”‘% élé% %e on%kt’ﬁhaiida defect

15
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ens an exceSS|ve 0

pr edet .ar.m ﬁedsuuetamigcedgé doreuers d naplpe |ved:31nettshef ridienformed
surf t t fere, there'is a :
risk t aﬁﬁ{ag dﬂf%}eéc?a? ﬁ?é %&Sg?§é§r§ and chi p) occurs

in the vicinity of the forned scribing line on the '
substrate GF&&rFew&% m?&h% skReniay REAE derdd: eeeaetprmt

a footprint space for the servo mofor 402 on the side
of tRAGEECE LR ESTVROtIR 02 pReERG SHide aFi ke gutter wheel

- Scr. 'iy NgrheadswhenPROYideH1ity of scribing heads is prov:l.ded

- .inlineinadirecti ion perpendlcular to the movement direction
- ;ln a scrlblng step and the scribing head 9 is used in a
multl -scribing apparatus for 51multaneously forming a

‘ plural:l.ty of scribing J.J.nes which are parallel to each other,

it is difficult to shorten the separation distance between -

o the cutter wheels 29, As a result, the lower limit for the
- J.nterval of each scrlb:l_ng 1:|.ne to be formed 51multaneously

. is significantly limited..

The present 1nvent:|.on 1s made in viewof the problems '_
described above.. The objective of: the present invention is
"-_t'q-previde . a scr:Lb:Lng head capable of malnta:LnJ._ng.the load
'precisely_ accurate for pressing'_the scribing line forming
means ('é g.., cutter wheel) onto a substrat.e ~and- being o
: structurally compact when viewed from the movement. dlrectlon '

"'.of ‘the - scribing head in a 'scribing- step, and a ._s__crlb_lng



“intinein a direction perpendlcular to the novenent

dlrectlon i'n a scribing step and the scri bi ng -head 9
is used in a 20. mul ti-scribing apparatus for = .
simul taneously formng a- plurality of scribing |ines

whi-ch are parallel to each other, it -is difficult to 'MDoéz
shorten the separation di stance ¢petween - the cutter :

s wheel s 29. As a result, the lower Iimt for the

interval of each scribing line to be forned

si mAppmevuss yin@Budsngi ghef scanbipgl hapded. The

“present invéntion is made in view of the problens

descri bed above. The objective of the present -

Cinvention i scrifriad headaaseerBing tedde sraseatofnvention

mai i Al NRidek § he 4oath 30g pifﬁesﬁoi‘mf’_‘EQUﬁt@Eﬁsf 8tructured so as
pressing the scribing [Tne formn nmeans

cut teq SRFELE) SERASIATs kBB AR A AP Her e - s%frcgc‘t floxring means

conpagt rﬁi@%eihg?:'ﬁ’{\@dséf@ﬁiﬁﬁelﬂﬂéeﬂsﬁhlﬁgrﬁéhh@nsu@h that the
the . scrlblng ead in a scribing ste and a sc

MDOFET P Inghpbing (EOTRERS dTHRPE HRT SEF FBi Eﬁehaafalsgﬁage with a.

scridimgdieadn8geotdiay whelrb@npreseniovingnhéans includes:a

! d
L0 A A Pt abteg PEPURE ACERRR PAPHMHIES PRe axtal

10

MOV i gegh treea et ftdlfe mﬁatg.drhem |bb|1m@ o ifdedniseg as to align
--means; .such th SC e n
pr esses th&*& :Lneé[ ttﬁxre%ﬂg.gn%st in W magm[E?% §cr1b1ng line

. Wherfamirte nmnmgoweansandca adsiee pogteat ité'ﬁ-nﬁﬁ'&ﬁ@lon means

.~ the rot

15
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rot qulngi 1&{1‘851 al | PO AXd 390%@1‘? @ét@eeﬂotﬁ@nﬁlgtlgg power

lon axis being provided so as_to align . w .
a prigcnsinsian feesct aod the werdhingelinei fprgiey ﬁ@ans such

f OF rHME: AN S dBMSE g athd FOEMVEg RAYEH s HGHEE! 881 ANstraight |

means for transn1tt|ng a notive power between the

‘ot iIMADBRERS HRamials FERTAERE theaTPhBtieR By 1n Response

formd]gzl‘f@af@téﬂi?@n of the rotation means, the motive power
- transmission means belng provided along the predetermlned

'dJ.rec_tlon, thereby ‘the objective descrlbed above_ being

achieved. | S ' . |

o According to the scribing head and the scribing

o apparatus of the present inVention aroteting means, a motive =

. -power transm:l.ssn.on means and.a scrlblng line forming means
| are prov::_ded in 11ne along the direction in whlch the scribing

~ line forming means moves. ' Therefore ne:l.ther the rotat:Lon

- means nor the motive power . ‘motive transm1551on means :Ls_ '

"prov1ded on the side of the scribing line :Eormlng means _
As a result, :|.1: is- poss:.ble to. comit the space on the s:Lde

" of the scrlblng l;ne formlng_means

Whlle the motive power transm:l.ss:Lon means contlnues

-'-'.'g'the transm1551on of motlve power between the mot:Lve power



15 that the scribing line forning neans noves on a -

“straight .line along the axial center of the rotation

axis in response to the rotation of the rotation

- means, the notive power ‘transm ssion means being
- provi ded al.ong the predetermned direction, thereby wMp032

‘the objective described above.bgyng 20 a_c_hl eved.

According to the scribing head and.the scri bing
appar atus of the present invention, a rotating. neans a

- not itwan gpobveeri dn avsmisssndrtine sos idmisgigal $nei Hergihg means, the‘

| g?:e@%ﬁ%a\,ﬁ%S @’0 gﬁg&&é Qﬂf{i} Iﬂogﬁgngﬁ%lblng line on

_novade Ewrsfories . nelther the rotation neans nor the

notive power notive transmnission neans is- provided on
the. S|de of the scribing |ine form ng neans. As a

result, it iAs gessrbbediapeyet Miresspabéngnlime fargdng means
30 . Q‘fant B rSf e R rliied Q&@@é“%nn%ﬁﬁssu%thfﬁt'eh@ without the

* notive power: transm ssi on neans continues the

tr artSRNEIIGE IR nBE| WO R r PREERe P TR ot Poe TRkFe Power

10

MOFZankhisdIcHHBbAS MY FRANSCAIBLAGA 19 £6rmgnginans being

o R 53 15 ACERE SRR T Bhing moans

desaarbed wahey @rdde aprimingthé neubotnatg @eans can

form:the scribing line on the substrate G wi thout the:
transni-ssion of notive power between the notive power
transm ssi offhegerisi empowke tsmansyiias idmeedns maypestngctured

Dol NG BB LG refiforft SO lop 183 SELY DB AUEAE Norce to De
Bt

m ng mean can vvays press agai

S ubsma@tseu(;teﬂfeo b Sax ijuvikg 1@na¢m®ewﬁemaﬁ§0ﬁﬁ§l%motlve
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f}};%ﬁé&:ﬁ%ﬁﬁﬁgmn tiadd e S9d O Sidh e 806N QEficiency
- .of the force tobe transmittedto themotive power transmission
" means from the _scrlbln_g line formlng means are approximately

: 'th'e'sam_e. '

The motJ.ve power transmzl.ss:Lon means can effectively .

: convert the change of force, recelved from the scribing line
formlng means into a rotatlonal dlrectlon and transmit it
" to the rotation ‘means. Furthermore, the motive power
'trensmi_s.s‘_i'on_means can effectively convert the change of
'forc_e, -received from the rotation means, 'i_n_t'o a -'.iinea'r_

"_. .directiOn and"traosmit it to the scribing line forming means .
As aresult the scr:LbJ.ng line formlng means can be effectlvely- :

.-.'press aga:r_nst the substrate WJ.th a constant magn:l.tude. '

The motive power transm:.ss:.on means may include a
face whlch is tilted by approximately 45 degrees W:Lth respect’
n 't.o, the _cJ.r_c_umfere_n_t_:Lal direction of the r_otatlon axis along

- a direction in which the motive power transmission means -



transmitted to the scribing line form ng means from

the notive 15 power transni ssion neans and-the
transm ssion efficiency of the force to be

transnmitted to the notive power transm ssion -nmeans
“fromthe scribing line form ng neans are approxi mately Mpo32 _

the sane. 20 The notive power_t{@ansm ssion neans can
effectively convert t he change of force, received.
fromthe scribing line fornlng means, into a.

" rot atotonizds di.r'eéoéei owtdve tpewsni transmu.esuhe mgtants opan most

”earg%fé:é%{%efég‘{fo%vé,&e tﬁ[l%t b%&g{lﬁ :E féf@@sq}fg&%%d from the

nmeans can 1 vel conver ange Of

r ec & omich ¥y m e f@rmm@rmmﬁs 1nh@oaarptﬁ§apnal direction
di regld - Ahit aﬁn{g tﬁetfotgﬁléﬁrfn@aﬂg | i periREFnBYe, the
means As a resul e scri bi ng [ine form n% nmeans

can T 67 BEVPRAITAN RIS QRBPARE qaRmeEbaiiRetiyey gonvert.

constaNbhaRgRl bHdrdD, m%éwéa/%raﬁ.metfmm&slmns into
nmeans nay include a face which is tllted

_approkinerefrestdeg L tipRATT & dieiq th f:gctrﬁglng line forming

. Cir cledey entisala d:lersﬁﬁtl oty ddeiv i@t iDie aﬂbﬁmﬁhgngeans can
-a direction in which

oAt RATIaY e 1y retE nE8aTthe e PGS WEth ' constant

10

t r angSiiude means can nost  effectively convert the
change of force, received fromthe scribing |ine

form ng neans, into a rotational direction and

‘transmt it The wodivet gpower frransmibgione megns, mlalYelaclude a . .

_ not i &%1 Q&%ﬁ\ﬁ{ Q:r}:ﬁl'[” ssi on neans can nost. effecti yel y.

._._15

conyv ange of force, received fromthe

rotation neans, into a linear direction and transmit

it to the S‘?I‘ifebhﬁgz i B kT RAn SHB RS o \e@nsC il include a
the scribing line form ng means can effectively press - o

- agalh‘?s“tl HfFSUbstrate with a constant 10 nagnitude.
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_ - The subs trate may be' akind of substrate ambng a gla'ss '
E _plate ‘a glass substrate a quartz plate a quartz substrate, o
. a sapph:.re plate a sapphlre subs trate, a semiconductor wafer
_ .a ceramic plate, a ceramic substrate a solar cell. substrate

.a liguid crystal dlsplay panel an. organic EL panel, an

1norganlc.EL panel, a transmissive projector substrate and :

.. a reflective projector substrate.

A 'scribing_ a'ppar.a_tus ‘according - to: the pres_ent'
I_ iﬁventioﬁ includes'- at least' one scribing' head described
above and a first mov1ng means for moving the scrlblng head
on a surface, the surface belng approxunately parallel to
| the substrate, such that the scribing line forming means -
"'forms the. scribing_-j__ine on the substrate,":there_by.._the

"-eb.jective deseribed labqve being ach:i_'eve_d." '



The noti ve power transm ssion nmeans nay include a
cylindrical cam 15 The notive power transm ssion _
means may include a ball screw.  The substrate may : ‘be
a kind of substrate anong a glass plate, a gl ass : _
substrate, a quartz plate, a quartz substrate, 20 a MDO32
sapphire plate, a sapph|re subsgpate, a sem conductor =

waf er; a ceram:<c plate, a ceram c substrate, a solar

-cell substrate, a liquid crystal display panel, an

organi ¢ EL ﬁanéﬂmaaﬁrlbﬁagganpéretusa®@¢or@;ng to the present

| t 1 ansf}Sist ¥6n Pr heCt - SIS ' BkBa@bcdrd fi§eEd Vehe present

projector substrate. 25 A scribing apparatus according

- to tHveRkemis nnavdsadn THergFaTe A Tpbasingmeans, amotive

scriddwitr Reath MBS i e the a20¥B 3B ik §LLIMY iMEMing means

_means for novi ng t he scrlblng%head on a surface,

t he
Sur {HRSePBRP AHeAnist bAR RLORg AP SRS s iR plhd Oh the Scribing

; ]:c,ubs.t;hﬁgh efoﬁid_ﬂiggt h@:antshen@sﬁésh bi ngnkiregoter, mtﬂ'ga riﬁ@ﬂ:ﬁve power
~formne_ the scrjbin ine on the s rat
b Oonan AL BRan RVt atay i o0 e 1tgasY e Seribing

111tﬂﬂneuﬂdﬂﬂinpemn&nsuusAscaorésugtL01thesppessnble to omit

ynvngé(¥1aégm SQ&%PIn%%here aecar Qﬁﬁgn ?%gﬁﬁegégﬁiﬂb'meahs.

Inven I'S proviae ore arota

anotive power transm ssion neans and a Scribing l'ine

forning nmeang 5 setpf@eﬂg glbmnbl Bsaa'fsores e at least one

direction in mhl the scribing “lIine tormng neans

: nov@eirl'hie?%fftﬁ%d deRCRiRed calpeverare rmﬁiésﬂoﬂpﬁﬁaﬁémately'

NOt pa3-ANi desl Hnsdhdylgleaplelborcribing line.

formng means. As a result, it Is possible to onmt

~the space on the side of the scribing line formng
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means. ‘In the scribing apparatus according to the present

' ihvention the scribing head according to the present
_ lnventlon Whlch:requlres only'a small amount of’attachment
space, is provided. Thus, a plural:l.ty of scr:LbJ_ng heads can
" be provided with a smaller amount of space than that required

B When_ a conventional scribing head is provided. -

Furthermore, since at least two scrlblng heads
'_accordlngtothepresent1nvent10n1sprov1dedapprox1mately
:vertlcal “to the scribing dlrectlon scrlblng llnes,-the
_number of which coxrresponds to the number of plurality of
h_scrlblngheads areformedw1thclose1ntervals. Asaresult

.'.1t is p0951b1e to cut a plurallty of unit substrates fromf
one substrate at once thereby 1mpr0v1ng the productlon

efflclency

According to'the'scribing'head and the scribing :

apparatusofthepresentlnventlon arotatlngmeans amotlve

e:power transm1551on means and a scrlblng line formlng means:.@



10 At | east two scri-bing heads of . the at |east one

scrlblng head descri bed above are provided :
approximately .parallel to a scribing direction. 15 ln_
the scribing apparatus according to the present -

‘invention, the scribing head according to the- present . MD032

invention, which requires only pgsmalli anmount ~ of

“attachnment space, is provided: Thus, ‘a plurality of

scribing heads can be provided with a smaller anount
of snarprbhadeﬂhailimqauba@132@dwmemtaomanvwhuphﬁahascrlblng

o scer I:Lbilnn %?nC:lLﬁalggr&S Elggllg&g S F ur#%e{%%;g ? paiss Ccehe%.I tlht%af*[)tatlon

t wo "5Crl bl n accordi ng l.nven

is pmanuﬂeﬂnapumnnwwawelyoweertr@abmﬁﬁsn@@ gepinsi g provided

di h r
| egd tﬁ@ c?é he nu bt:l_lﬁeg %?ur m rg maRiheh As a result,

correspon scrib
heads; 1§rp®@$n’eélw tm@n@stethﬁt@w ®n Abgr sidetof trhte $§rlb1n9'_

. possji.e f&,&g% guPiggality of unit-substrates from

one substrate oncet hereby ‘i nprovi ng the production

~efficiency. 30 According to the scribi ng head and the"

10

scribing - appar gk rohEERR IPTEORNOF MYEEN DRARINGS

T otati ng neans, anotive power transm ssion neans and

a scribing line form ng means MDO32 13 are provided

inline al orgdre ﬂuﬁmimmSmW&hgtdreesampbengastructure
“line orn1n means ane r.ef ore nelther
£ FeHEd BPPereting: 100° pRer APt abi Bppodiment of

nearthe @rmszantdemvmrtidre side of the scribing line

| formng neans. As a result, 5 it is possible to omt

‘20
25 .

R -'apparatus

the space on the side of the scribing line forning
-msans - - Figure 2 ‘is a diagram showing a structure of a

15

-cle_ndr:Lcal cam- type scribing head 700 accordlng the

-Embodlment of the present invention.

Flgure 3is a dlagram show:Lng a structure of a scr:l.blng

_ llne form:.ng mechanlsm 510 1ncluded in: the scrlblng head
700. -

Figure 4 is a diagram shb_wing a controlling process

' _.p_roce'dure for controlling the scribing head 700 according -

N to. the Embodiment . of the-_pre'sen.t invention.

F:Lgure 5 1s a dlagram show:l.ng a structure of a ball

- sSCrew 513

F:Lgure 6 isa dlagram show1ng astructureofa scrlblng

"apparatus 800 whlch 1s another example of the scrz_blng

- 'Figure 7 is diagram showi’ﬁg'an example of a structuré A



BREI F DESCRI PTI ON OF THE DRAW NGS 10 Figure | is a

- di agram showi ng an exanple of a structure of a

scribing apparatus 100 accordi ng to an Enbodi nent of
the present invention. Figure 2 is a diagramshow ng a

Structure of a 15 cylindrical camtype. scrlblng head - MD032

700 accordlng the Enbodi nent-ofathe present

‘invention. Figure 3 is a di agram showi ng a structure -

of a scribing line forming nechani sm 510 included in
t he astra bionyérebibn2D Fgolbfnguapparasua dPagr am

“showi ng a controlling process. procedure for

control ling the scribing head 700 according to the

Enbodi nment  dtiguke hissehi aghoeshiowingan exgupéent asructure

- di agyagy ShOW o fosdT Ust i 8iRE Reh@l b. screw 513.

Figure 6 is a diagramshowi ng a structure of a-
scribing 30 apparatus 800 whi ¢ch i s anot her exanple of

the scribi ng"lg'iﬁ:ﬂfaf akUSa i 4G Eh Showingh gﬂf@&tﬁb@\&ﬂwscmblng._ .

~an' exanpl e_of a structure a _convention
" -scrll'iﬁ% PPar ﬂpﬂrghld“s F?%%N[Ee% P§a5P3Fa@fan#%%oéipﬂgen?lonal_

10

20

.25 .

an. exambmefheadt ructure of . -a conventional scribing
head 9. 5 Figure 9 is a diagram showi ng a structure of

- a scribing head 400, which is another exanple of the

conum&naxmeﬂbearmngm ng head 10 26 axle bearlng
.27 turning axis o

. 28 holder
29 cutter wheel

t_501hside wall

502 servo motor )

_ 1503fcy11ndrlcal cam

.- .504 holder holding member

505 elastic member ' )

506 cam follower .

'507 llneer ‘bearing

-Slbfscrlblng line formlng mechanlsm

.hhTOO cyllndrlcal cam- type scrlblng head
‘BEST MODE FOR-CARRYING7OUT_THE'INVENTION_

_ Herelnafter Embodlments of the present 1nvent10n
r-w1ll be descrlbed w1th reference to the accompanylng

'Vdraw;ngs

'1.”Scribing'apparatus._'

F:Lgure 1 shows an example of a structure of a scrlblng_ S

'_.apparatus 100 accordlng to an Embodlment of the present-u-



27 turning axis 28 holder 29 cutter wheel 501 side

wal I 15 502 servo notor 503 cylindrical cam 504

- hol-der hol ding menber 505 el astic menber 506 cam
- follower 20 507 |linear bearing 510 scribing |ine

form ng mechani sm 700 cylindrical camtype scribing - Mpo32
head BEST MODE FOR CARRYI-NG CQUT;{dHE I'NVENTI'ON 25 '
Her ei naf t er, Enbodi ments of the present invention

will be descrlbed with reference tothe acconpanyi ng

dr avﬂrnga;tﬂﬂl 1. TSer sbrhyiagegnatnst U §00elicbys agrable 111,

Sl DAL 5P A 1 9 o e

i nvesttean.lThe scri bi ng-apparat us 100 i ncludes a table
111, -a first guide rail 112A, a second guide rail

'112B and - a ball screw 113. 5 The table 111 i's

5

structured sheagatadlotig sraictiured |ser @gofivabe rotatable
pl ang; aAMAAHHRAC .‘{?EHE' OnA %@G%m(z[@éoﬁh?ﬂm meb$s (not shown)

-provided.in the ta . The vacuum adsor pti_on neans.

15
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i xess rastadads @eet@blebu%t | FhaqFecuare afsorpding means

a - ofB8sSs %lﬂdsm asl Q8. éhe babte1d 1dubstiheet ahkb@uding a
111 ngapses plate) mounted on the table 111 to the table 111. The
- first guide rail 1]_.2A'and the second guide rdil 112B support
) " “the ‘table 111 such that the table 111 is movable in the
'Y-direction. The first guide rail 1122 and the second.guide
_'.'ra_il' 112B are'pro_vided in parallel to each other. _‘I'he ball
.screw 1]_.3'moves the tabl.e 111 aiong the first guide rail

~ 112A and the second guide rail 112B.

~ - The SCI‘lblng apparatus 100 further includes a flrst
) p:.llar 1194, a second pillar 119B a guide bar 114 a sl:.da.ng
_un:Lt 115 and a flrst motor 116.

The scr:l_blng apparatus 100 further J_ncludes a
_ .' scrlb:l_ng head 700 a second motor 117 for mov:Lng the scrlblng
‘head 700 upward and downward a first CCD camera 118A, a
~second CC_D camera 118B. The scrlblng head 700 is provided

o sch.bJ.ng head 700 upward and downward prior to and subsequent |
'_‘_"'to the scrlblng step.. The second motor flxes ‘the scrlblng

~head 700 toa predetermlned height in the scrlblng step and

-.holds it. The first CCD camera 118A and the second CCD camera
_ 118}3 are prov1ded above the guide bar 114 and detect an

"-:'.allgnment mark formed on’ the - substrate G.

. The first p'i_llar 1193 and the second pillar _1'193 are

“in the 'sliding unit 115 The second motor 117 moves the



10 first guide rail 112A and the second guide rail

112B support the table 111 such that the table 111 i's
novable in the Y-direction. The first guide rail 112A
and the second guide r aiI 112B are provided in-

- parallel to each other. The ball screw 113 noves the Mpo3z
~table Il along the first gui delgal_l 15 112A and the '

second guide rail 112B. The scri bi ng apparatus 100

- ~further includes a first pillar 119A, a second pil | ar o
“119Byent joatiby arovikisd @rs ki ok $y ofuhhe s.qnsiiaimgﬁyparmtus 100

m)t a S r
o ity Al B AT O e e zau
nmovi h{ssz h@tm%eﬁgthwéebem@eupwa?@ aud deobmmddd, l%l PrOVlded

firsip&ed ﬁma?oljel-%l 21 ciRF 1 %1%%1%1111&%% cBB%tructed

scribing head 700 is provided 25 in the sliding unit

5115, bakgeardirl Higier DitlamdPA [mad e Feseitbad 1ige 119B.
- upverigde a@ﬁlépﬂ@vmﬁt PIi8§rit0papndi8ulseHUERE ghedkh®ar 114 so

scribing ste The second mptor fixes the scribin

“head®¥ 0¢° tbc? ﬁlﬂrﬁéaé?er mtREdT HEFHHECTF thib %%%3“ Slld?‘?g

st epuigl 11®| fbong . tHdeghiast b&ED1zarer a 118A and the

.'second CCD canera 30 118B are provi ded above the guide
- bar 114 and detect an alignment mark formed on the

~ 10

substrate GThB]&sc‘mrtsitng)lﬂeai 7000 prestechelsccutter wheel 29

I _
pas e e HifEaie of i o K g Wie B potor 116

” gui el ¥des e AslandingeusdtoblS gutie seribing2Bead 700 moves

it ee{i&ﬁg:dctﬂ;g%ﬁ%%t B’%‘r%gllzheeﬁi'éj%ebﬁth‘kﬂes R P IGHee1 29

: abo

ng th di'rection and

. condiqure e FhscsWadnceh@f ithst spbstantel GAwadde A& is being
- 15 Sec%ﬁed antjol%ﬁf sEE‘%a%le' gengnenitpdidbats @r owWgd@dresult,
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on t'he guide bar
a scrlblng line 1s formed on the surface of the substrate

- G.

7 The strudture can be made by omittix_ig the secondmotor

'._11'], in which the scribing line formihg means .29 is. cau'sed

| to molv_e' upwerd ‘and downward prior to and subsequent to the

_scribing step by the operation of the .scribing head 700.
T_he sc_rib:i_.n'g lhea_d 700 will be described later. |

' 2. Scribing head

. -"Figur_e 2 shows a structure of the_._ scribing head 700
-accordin'g'the Embodiment of the present 'inve.ntion Figure '
-3 shows a structure o:E a scr:l_blng llne forming mechanlsm
510 1ncluded in- the scrlblng head 700. Hereinafter, the
_structure of the scribing head 700 according to the Embodiment
of the present J.nventlon will be descrlbed w:Lth reference _ '.

'_ to Flgure 2 and F:Lgure 3.



‘as to be slidable. The first notor 116 slides the

sliding wunit 115 along the guide bar 114. 10 The

'scribing head 700 presses the cutter wheel 129 onto

the surface of the substrate G Wen the notor 116
" slides the slldlng unit 115, the scrlblng head 700 ' MDO032
-noves along the guide bar 114 f£s a result, the cutter
wheel 29  noves on the surface of the substrate G

‘while it is being 15 pressed onto the surface of the
substrate G As a result, a scribing line is forned

- th f t
on the surfa6 Bl suIs gk %#%%‘Wﬁﬁcmes
 t he a&didsi wg Ll ﬁ@lf.oanSﬁgvm‘soQQSO%, capryed ndapygam 503,
upwa ¢ and o J9uuar go pr 'é’hotlﬁe@ﬂ?iﬂﬁﬁﬁ%&ﬂﬁerosdbe an elastic

scribing step by the operation of the scribin
-5 700.membrsr §85i. b g et bPeg i $Ohanteacs sHEirgldne forming

25, pfe 3Tl 0 8 106 A0ThRE QA Pmd BEYSS 2 34! HELkE Q:oothé h&i de wal1
~scribing head 700 _accordi ng the Enbodi nent of th

e
pres'5é’r9t 4T Péh RS A5G man D& ows TRes EVddipgrd cef gam 503 is
sCridiifigdiide fOANGUBanansm HF TH iseahudedtior 592. The

scribin ad reinafter, the _stru re o _ E
o S of R S A dm R S Endfufbff an the
- 10 presgtinanierdl eamsos . bernteaouaba%m&hngeﬁmmesoa axially

Fi gure 2 and .Fi ure 3 ' The cy r
camt e 3cr| Ihg WP | TSR e s Jél g hg‘?l cay,follower
a- sé&Eosisobbatbb2e.a T&éeﬁdﬁi&mmemhﬂ5@05en@ngmnestheholder

foII I di %%@P n a
%o\ﬁlr%‘g%en%%pnear {)}gaérlidn%r an décg\é%:ré‘?l %}1 gé‘{(ifndrlcal .

. for any 503ec hfheshiBsedr Teeriey &0 hotofizEad it theegide wall

_ 15 to tSQﬁ %'nqlee%lages the holder holdlng member 504 in a manner

such that the linear bearing 507 can move the holder holding
member 504 upward and downward. The scrlblng 1line forming
mechanism 510 and the cam follower 506 integrally move apward :
o and downward via the holder holding member 504 or the like,

20 -and. transmits an external force in_tha upward and downward
o direction, which is applied fromthe cam 503_ and the s_ubstrate

G, to the substrate G and the cam 503, respectively.

e ~ The scribing line forming mechanism 510 includes an
'.i.2_5 - axle bear:Lng 26 attached to the holder holding member 504, |
- "_'a turnJ_ng axis 27 which is axially supported by the axle
bearing 26 so as tobe ro_tat_able, aholder 28 whichis rotatable '.
- about the turning a:e':is 27 ahd a scribing line' forming means
SRS --~29 Whlch is rotatable about a pin inserted at the lower end
30 -of the holder 28 (see Flgure 3).  The scrlb:u.ng 1:Lne formlng o

' means 29 :anludes for ex_a_mple a cutter wheel

' V'Her'ej__.nafter, a plurality of companen_tsﬂ-'in_cluded'i'n



501 in an upsi de down manner _ The cylindrical cam 503

"i's. connected to the output axis of the servo notor

502. The camfollower 506 contacts a cam face 532
included in the 10 cylindrical cam503. The hol der

. hol ding nenber 504 axially supports the camfollower MD032

506 such that ‘the camfollower 1806 is rotatable. The

" elastic menmber 505 energi zes the hol der  hol ding

menber 504 in a direction toward the cylindrical cam
503. thheskribangbéeaon g BO Wikl f predasenihedi e darpil with

15 5Q1raRdh 898868 therhghgsr 2hol ding menber 504 in a

‘manner. such that the |ihear bearing 507 can nove the

hol der ‘hol di ng menber 504 upward and downward. The

scribing |ingnd géwtgmd%&hgwsahéﬁgleeg the &@iNfollower 506
follower 506 integrally nmove upward and downward_vi a

t he Wt BBf VIR 583 5ush that tp@eecrz"ld)mllne forming

| transedds 2anpeskeegathé Qsﬁilﬁsﬂrl‘hﬁé’lG wRvaral pmﬂetmmmst load.

0 direct
 Subdet fnyen fehod PR e F Rt RO

which is fromtEe cam 50

}aet HBBEQ 8630% %he servo -

irespm:ﬂozvem/z 1'Eh¢1mcﬁ:rrh1dm.rﬂemte oﬁ?ontitmengrmehna:nu.amﬁi:(ion the

10

15
‘The W%ﬁﬁ o‘?o%tzl‘é‘her g?%%%e?\:ljev%% fol I oner 506

20

incl 1rrE?rbd115 X & befu {0 4 Q:t %g&\%ﬂé %nf 1%,12:965 motor

hol’ Fning axi's
axi eﬂﬂ%/ m;mombedsbyhe h"eanailodlom bR§ Q@meaaé i abpositive

rot %@tl@n g%m%&%'(ﬁf@é 3&' 65 EHQULOEQ%OD. axis

turnl ng axis 2 a SCr | [ ne orm n% neans
whi ¢ifi §hﬁcﬁ€aﬁéﬁbm@ta§cﬁﬁ2 Tarh@ph nowss the eam £pélpyas 506 upward

end 130 Ofpdder had d&ir@@tiéﬁe F]!'l’%”&@dtlﬂ—&eoﬁéfa{?iaﬂs of the

line formng neans 29 includes, for exanple, a cutter

\whedlITnARg cr¥iA { bR, CRepPEFARinG GHIssHisHbMad the mnegative
I nclasdach b M2 ré'ﬁeri‘é@ B61ad N0 HEesEt 7HP8 vbththen” and a

desgribed in detail with _ reference back to Figure 2.

The servo motor 502 is prov:.ded such that the central
-axis of the rotation axis 'of the serveo motor 502 is along
““the dlrectlon in which the holder holdlng member 504 moves -

N upward and downward. -

The cylindrical cam 503 is connected to an output

axis of the servo motor 502 and is provided between the servo

25

: motor_ 502 and the holder holding member 504. The cylindr_ical
" cam 503 transmits the mot:_i._ve "power between the cylindrical -
~“cam 503 and the scribing line forming means 2'9-suc.‘r_1 that
._the scribing line forming means. .29 moves on a si.:raigh'l:. line
| ':"along the central axis of the rotat:l.on axis :|.n accordance
_ _WJ.t_h the rotat_J.on of the servo motor 502, Spec:Lf:Lcally, the
©. cam f.ace'532 of the. cylindrical: cam. 503 is: tllted along the

'rotatlon axis of the cyl:mdrn.cal ‘cam 503 by a predeterm:.ned :

B angle (here:l.nafter referred to as a “lead angle“) ‘The -



"5 via the cylindrical cam 503 such that the scribing

l'ine form ng neans 29 presses the substrate Gwith a

predeterm ned | oad. For convenience in describing the -

operation of the servo notor 502 in the Enbodi nent of

the present invention, the turning direction of the MDO32
rotation axis of the servo notofglQ 502 which noves :
the cam fol l ower 506 downward is a positive direction

‘and the turning direction of the rotation axis of the
.ser\@msmltixsniﬁaav\parh oDvas: dam €anef BB oviehe @6t contacting

‘é"atalﬁe cal o?ffﬁwér‘éeoedh{aech'l%%ctl'&?hiz‘?%ﬁ% 'c{i{?the cam folldwer

turni'ng axis € pos

| d| r €206 mnvaschgﬂaerdmg@ﬂpwawa&ddlcprwtgemaépegmeftér therotation

5

in. mhlch

at é)%ﬁ}f ' n'dt f@é?tdéﬂ}%@d %‘hex%%@:te' Vgrhen ‘the rotation

rota 1 on espectlve he servo notor
pr o\n:@esj ol dhe mrwm@lqi@n 15412 igxiretgiteghe thet gordping line

axi sg of rttgﬁ RO 2@&8&5‘981&% Rbo8g wamearﬂi rd%tdwam with

e hol der ‘ho noves _upwar d

 and s o lHinwesy BOSr | TRPRCBRP S50nT LLER PEATR 42 503 15
an opitdwda #dd Lipditt Y W vy Gtro wtea@hsmat&réanb@ecihe cam

-between the servo_ 25 notor 502 and the h

[.din

- mentd3 5042 19m SAHIRIGE a0 € ah 5BRETPAASH, ELQ Fhélrec ion in

10

not iw&ad;vae keimvee e \Hoa tiovedl upsand@ddadwinivard by a

scri bi e formn ans, 29 such_tha t he sc n
e neaat dond Thig 302 £oh o 18 phibh, chf i Hodifer s06
the nu:ardsr apwaxiisamf dbhawaptiatn ancexidance vacidottenciel 301 angle

"-Wth rotM| of. .t,he
. ICaellcam f%&e Sfﬁ o%e%é%2 %%Qheg% the seggP motor 502

:SpeC| cam’facCe cylndri _
503 ﬁmnsmxmélt@nghemm Eotldtowsr aRibsvod thee cyllndrlcal cam -
cyl i i cal ‘cam 503 by ‘a predet er m ned angle

15

'30 T'

(hereinafter, referred to as a "lead angle"). The

:MD032 19 - p03|t|on of ~a part of the camface 532, the

part Contacﬁkﬁﬁescrlbed.above according to the scribing head
. 700, the servo motor 502, the cylindrical cam 503 and the
. scribing line forming means 29 are prov1ded in line along
the direction in which the scribing line forming means 29
'fmoves‘ﬁpward and downward. Therefore, neither the servo
.~ motor 502 nor the motive'power transmission means between -
'fheisérvo mctor 502 and the,édribing:line forming means 29
 'is;provided-on_the'side of the. scribing 1ine'forming means
29. As a result, it is possible to omit the space on the

*= 31de of the scrlblng llne forming means 29.

_ Inthescrlblngstep thecam503andthecamfollower
506 press agalnst each other due to the energlzlng force:
by the servo motor 502 and the reactlon force, frcm the.
gfsubstrateG tothlsenerglzlngforce Thus, thecamfollower
i;j506 and the cam face 532 are . always in contact ‘with each-'
c’other '_ Whlle the cyllndrlcal cam 503 contlnues the



t he Can1foIIoMer 506 in a direction in which the cam~ - -

follower 506 noves upward and downward, changes along .

with the rotation of the cylihdrical cam 503.

.Therefore, when the rotation 5 axis of the servo.notor

502 is rotated, the scribing line formng means 29 MDO032
integrally noves upward and dowagard with the cam '
fol | ower 506. When the function of the cam 503 is

viewed froma point of force to be transmitted by ‘the

cam t508smiswicanf ohdbivee BOGersbeheeghzsliei gegvo motor 502

- di re&{dd d% &ovvnvvar Od:ﬁlqeeﬁ&ﬂ |r%| Wils 226 LS cribing line

upwar by a “par orce I'n a

- di r eEFroing imeaid &9 ﬁh@méam soribheg Lbee ompvide sphstaate G.o
“and goward ddy %%%da@ﬁ% %H_bma 1ihbeoARah mé&nsz 29 can .

the cam face 532, of the output of "the servo notor

5trarfs*?ﬁ'f['t§Bet @ctrﬁ@l@eﬂn }ore oRer fétﬁs gpgstpate G without the

10
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cyl indisdssasn 6 r@@lvé\spgﬁéﬁrbbﬁﬁeéﬂotﬁe aeﬁobdmegor 502

to the scribing head_ 700, the servo notor th
cyl A ithE SCEHSES dide FOTNOS BERYS ?.?ebf%&flﬁ] ﬁaterrupted |
nmeanss 29 rase 1!, ov.hdedcrﬂbingelah@n@oﬁﬁ)m@enehﬂeczg @an always

- in mhlch t he scrlblqg |ine form png means 29 - noves
B

upwdt e Sh P Hovitiar S THereF

either the servo

motor 502 nor the notive pomer transm ssi on neans

bet ween the,servo [ ne.
form ng neaﬁfheZQ arlnggégov?’ d {:lﬂg %&g’e dEQ.thl am 503 ls_
scndmnqpﬁunﬁdfsmmmnghﬂEaMQeZ&ﬁamSm%SS;qwﬁﬂﬁflclen¢3 of the

pos ].%& £ YN foré@ £8LE %9.‘5\.&1'%%‘[1 egle ) 1%' g scribing line

SCfI I Ng I ne form ng neans SCri ste
t he foumisopmeans 2% camthe $nee m0$96 ﬁﬂ%@edafdm ‘ﬁ%@nsmlsswn

each @t hefe J0 e eIt P ¢ b%OtQ)é.an@.tted to the

- servo notor 502 and the reaction force, fromthe

SUbRETHRTGEOFS OR Er ARl STRE PASIGINFHERTMIRG Naghs 29 are

ol l-gpfoxiafifr g #He sane f ace 532 are always in

“ contact with eac other. Wile the cylindrical cam
- 503 contlnues the : - o

20

"f30f::

_ ~ In both cases: in which'the. cam 503 and the servo
_motor 502 are rotated 'J_n ‘the nega'tive direction when the
increase of the reaction force applied to the scribing 1ine
forming mean's 29 from the substrate G increases the force

) zfor the cam follower 506 to press against the cam face 532;

. and in contrast, in which the cam 503 and the servo motor

Y-

502 'arerotated in the po'sitive direction when the decrease
-~ of the load of the scrlblng llne formlng means 29 to the

""'-substrate G decreases the force for the cam follower 506..

L _ﬁto press agalnst the cam face 532 due to the undulations

I_rof the ma:l.n Surface of the substrate G, the respons:.veness
"f_'-of the ‘servo motor 502 can be - approx:Lmately the same.
) Therefore when the torgue of the rotation axis of the servo

"-motor 502 is- malntalned to be constant the scrlblng line

; formlng means 29 can move upward and downward along the.



MDO32 20 transnission of notive power between the
~servo motor 502 and the scribing line form ng nmeans
29, the scribing line formng nmeans 29 forns a.
scribing line on the substrate G ~ As described above,
the scribing line formng nmeans 29 can 5 formthe = Mpo32
scribing line on the substrate Giwithout the ' _
‘transmission of notive power between the servo notor
502 and the scribing line form ng neans 29 being
int emdlpl@fbllons\saﬂthesahrfat:beOEdrhéaisrm@sltiIrae:a‘ 6r.nang the load

Tre g B E R B aAN O iy R SIS Gne! Rorming

strueeanedsgoh bhdenhat rapenssanbpetdeeameyedfvalue. As
ts 2?. %Bé‘ééilﬂf 'ﬂ}% £Qr£61h8 BGd féfﬁﬂhbtnﬁéiaﬂsozé R@n press against

ing [ine form ng reans- fromthe servo notor
5502 Hel SRS Rk nf st b QSC@ﬂﬁFépénéyan the reaction
 force.to be transmtted to the -servo notor 502 from

- the scrlbln line form ng means 29 are roxwrately _
_the sane. | n't hegdseang1e wh cﬁh?hé’yédrﬂ‘gf%c 503 is

3er vgreﬁ&ﬁipabﬁaz £ aelgebatseg [I:E dHie: sagat lt‘%&ﬁe transm1551on '

~direction en the incr of t or _
PPl TN BPHER LT TR A Gehral 567 B3 Teceives

~10the ﬁm&stnabemﬁdmms&set benfetrds irfioy apberea:amarotatlonal

foll 506 to eSS J |ns '

in ¢ lrﬁecatsjton aﬁldo e Scam %831: Eig %ﬁe s"goﬁ:\zl%r Potey and the

25 B%r&ma.smtcat edffiimniehmspof | poverdiiriech il ivhibni¢dk cam 503

' decr ibi i .
reandgfvd] rrdi LBGELyO ML G 53 ak OonyELEL hto a power
- the ioum ﬂpwayﬂeﬂnge@owﬂ@’a@e%%g&m@t anfctransmite it to the
15 532 die £0 tdife M b atd oNSpe Oapﬁf‘sxﬂﬁaeeiyr Eﬁ&esﬁfnet he -

substrate G the responsiveness
_Furthe:cmore, the load of the scribing line forming
‘means 29 in the upward-and—downward direction and the
' rota_tional torque of the motor axis of the servo motor 502

| ".:-20 . .. can 'be Jdinearly maintained. 'Furthermor'e, the position of

_'the scribing line forming means 29 in the upward-and-downward
directicn and the rotation positibn of the. Servo axis of
th_e servo motor 502 can be linearly maintained. Thus, the
o ‘scribing head 700 can easily laerf_orm the 3load' control and
8 25 '_: ':' 3position‘co'ntr'ol of the scribing line forming means 29 without
_.,_'ne.gatively. affectiiig ‘th'e responsivenese 'thereof ‘'when
_. .' compared to the conventlonal sch.b:Lng head 9 and SCI‘lblIlg

'head 400, | | | |

.30 . . BAccording-to the scribing head 700 of the present
: ' invention, the servo motor 502 rotates the cylindrical 'c_a'm :
. 503 by a positive diredtion or a negative directidn'.' Thus,

it -i_s' possible to move the _h_o'l_der holding mer_nb'er 504 upward'



. 30. of -the servo notor 502 can be approximately the
same. Therefore, when the torque of the rotation aX| S -
of the servo notor 502 is maintained to be constant,

~the scribing line. form ng neans 29 can nove - upward
and downward al ong the MDO32 21 undul ations of the MDO32
surface of the substrate G andzphe load appliedto -~~~
the substrate Gfromthe scribing line formng neans .
29 can be kept at a constant predeternined value. As

- a r esud ipwhiverdaidng yhei endar beagingdt? 29adde predollower

~agal é Ad E {ﬁgﬁittr al'clgrI Cg\g[.{g%l é%rﬁgf%raqt%nlsm 510

| ea angle 0 e cylin

abowtan Bejaypreed. unmarﬁl gndadewnwvaedt r ansm ssi on

ef ficiency of power which the cylindrical cam 503
receives 10 fromthe cam foll ower 506, converts into a

| 5povver in a ARCATGHAY tolithe 1S kne heakMas of the present

the 58Feip: 1BY Ortn@%ylanéraeal $4A™YY 381 POL8EEA U LR  atingly
“of power_ whi ch cylindrical _cam503_ receives_ fromthe

ser VFHEtRS tBe SeHvP 1&%% P0<. .W%%Piﬁa%img.%eaholder holding
'UDV\aﬁéint%}ﬂs@qv\m@r ﬂhélcﬁ@ﬁtﬂdlﬂoafdi: B5D8NSNThEs|, tthe gddiE tion of
_ mfollo 5 canb roxmatel
For (R P BT EraR oAV BrE e AAEFCHNG 1d5icther Rppger holding
10 rreal’iﬁerﬂ:gaﬂl' rsamehamwsdsmdtmmmd amlurmuon campdreal to the
. -rotationa tor eof the r [ h r
oo S A R TREY Al Pt e ol SEribing
posmaau?n Pof(seteh@em::dnaag 2)i whitchr enegaissss the cunttles wheel

Wal{ dgﬁ@éﬁr dn dL&cid aﬁglﬁ.g%llil%t %Ial&%[bslllter of the
(O] € Servo axis o € servonot :
e |sq:e-dnlr5g Mnﬁt@m@mg meass a%éorsmdlblaiglm&nm surface

150N @@Sﬂﬂé’ J@EJ‘E%I . ?H 5Nt Heh1A8E. 25 position

control. e Scri I'ne form ng neans 29 without
negatl veI y affectl ng the responsi veness thereof when

o _ Furthermore according to the scribing head 700 of
the present invention, :Lt is poss:.ble to move the scrz_blng
e 'lln_e formllng_mechanlsm 510 upward and downward in a straight
120 - line manxier . | Thus, compare_d to the case inwhich the scribing :
' line forming mechanism 21 is provided in the holder holding

_ .mem_ber' 404 which turns as in the case of the conventioﬁal

_'_-scribing head. 9 and scribing head 400 the change of the
'-'torque to be transmltted to the sc:r:!..b:Lng l:.ne forming means
2_5":- 29 is_ small . Furthermore. responsiveness of the

.".':'upward and- downward operatlon of the scrlblng line formlng

mechanlsm 510 is: 1mproved

o F_urthermore, according to the cylindrical cam-type
30 | '_scribing head 700, since the structure of the scribing-' head-
i : can. be compact, there is an advantage that it can be -

'accommodated in a. small footpr:.nt space



~conpared to the conventional scribing head 9 and

scri'bing .- head 400. -30 According to the scribing head

700 of the present invention, the servo notor 502

rotates the cylindrical cam 503.by a positive : .
direction or a negative direction. Thus, it is . MDO32

" possible to nove the hol der holghkng nmenber 504 upward

MDO32 22 and downward al ong the |inear bearing 507

‘via the camfol lower 506. As a result, the scribing

1ine formru}sﬁﬁhenlbadEmovecamdﬂprmhemgbpwdmmdﬂhbScrlblng

dom@lﬁ%{aq:‘atﬁ.lﬁc %@h:ﬁgﬁlg t‘F tgxr : Ca Sda %gl%?OQf Ofthté1 egresent-

pres | nven cam Is rotate

by rotvarnitighy hagy beuengdeﬁ@rsbﬁdowhﬁhoremen%et%ﬁ*ytgure 1 to

10

nov%q_lhhgzyolder hol di ng nenber 504 via the-cam
fol 'ower 506. Thus, the position of the :
upwar d- and- downvar d direction of - the hol der hol di ng

10 nenber 504, ¢haNGREmSIRE! Bhifwn n F1§sHE1 1EOMHLS 3, the

© to the conventlonal scri bing head 4ooe%ﬁ$e Fi urg
- and SSEHINY Liead oATISEe MREPST élcEOST

OO Se Qrgﬁzégrlblng

t he 1GuHd ebrnhae) meéﬁb@tﬁa@@@fed% @xcebl ﬁdit[‘mfeobbmlﬂbﬂ.@g line
capabilijt: [ine for

nAgPa GHORFFASR S HACPE S 190 Th o ChLER ot o Cotipparical

be @%rﬁﬁﬂ&d:oﬂdstﬁlﬁfdrbbe'a ROTANJiMmIAR D flolremseinyitrig scribing

12 0 Gy 7 S UFRs o RS Pl mans

. L5

and potesmeer uhemabstrat@mltzoal q:rpiesmraewagﬁﬂﬁwie , the servo

= conmpared. @ %o!n'@lsv‘@o(:h tggtﬁ‘ﬁﬁhﬁ' ﬂglagls' £ t ;Lng about

. forn1ng nechanlsm

I'S provi Int |ng
meniderotiotiion axis uithe axiph qantenod ‘éhetlrfetatlon axis belng

. Comb%ﬁfe@i sos%ré kbong1hgadwPtANd seEabtBgmhgad 499ection in

the“change of the torqué to be-transmtted to the

| _Scrmlﬁ.‘@. |the Serdbdgonekie forming means moves", and the

.20
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L '_ accordlng to the Embodlment of the present invention are

. cyllndrlcal cam 503 corresponds to "a motive power
. transmission means for transmlttlng a motive power between -
“the motive power transmlss:Lon means and the scribing line
'formlng means such that the scr:Lb:Lng line form:l.ng means moves
on a stralght line along the axial center of the- rotation
._ax1s in response. to the rotatlon of the rotation means, the

motive power transm1591on means belng prov1ded along the

'.predeterm:l.ned dlrectlon . Furthermore the first motor 116 o

"c_orresponds to "a first moving means for moving the scribing
~head on a surface such tha_t_ the scribing line forming meahs_ '
" forms the scribing line on the substrate, the surface being

itappr_o_:::irm_':rl:_ely_ parallel to the substra_t_e".__'

"-not llmlted to those shown in Flgure 1to F:Lgure 3. Ascribing

head and a SCI‘lblng appar_atus hav:._ng. arbltrery .s;trt_l_cture

However the scrlblng head and the sch.b:Lng apparatus . -



25 29 is small. Furthernore, responsiveness of the
upwar d- and- downward operation of the scribing line
form ng nmechani sm510 is inmproved. Furthernore,
according to the cylindrical camtype 30 scr|b|ng : _
head 700, since t he structure -of the scribing head " MDO032

‘can be conpact, there is an advaptage that it.can be
~accommodated in a small footprint space. MDX032 23 As

describedabove, the scribing head and the scribing:
appaszai Use ancel wied 1o the &bpdi oEnthef prheeptedemention as

i mvention B PER ARSI AL SIS BRLECSRER S BULEnacvea.

€ eXa es s

: Figure 3 “the - scrlblng line fornlng means 29

-5

corresponds 40 &g 8641 PiAGnd | 9o LAETLATIOFCRAS soribing head

structured se—as—to torma scribrngtTne on a
substrate", the servo motor 502 and the cylindrical 10

cam 503 corr t v,
ﬁ@gﬁ@ 4 Snhos® é&gtﬁ@f‘ﬂﬁné% rdBd @it dure for

scribing - 1ine form.ng neans. such that e scribin

I nednip bl r@ ihs sgridsiqushend Ahaceardingtr e gmbOdlment

"10

CoNYANEnhHBPPbEHAR" 4 kR tSVHV0 HBHSInHOZe €0l £186P8BHErolling
to "a rotation. neans rotatlng ﬁout -arotatlon a)i_l
rs add 700 in

t he RBQGES T HRAGeBITe FTy 6PREFBALARTIs hE Fgriing
pr O\bhﬂﬁi: Sib asctDbdl tigh bt fapeedeber theedcdivenyi hsad 700

1 he VA b rfesrt b Sost L orr EEToRe £B FAORbE: b

power " transm ssion neans for transmttlng a’ rmtlve

- power. bet mgﬁq?cnlé}ceﬁiﬁeﬁ Wer, 1t rgﬂggﬁs% t%lr;mtr;ﬁlar&ﬂ@ of the

*the scribin

means Su

- scr idpenpiiaore offothe ngcmitaing mfommgsmeangmﬁ‘ ifioreforming -
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- 30

al N @c%fﬁgcfﬂﬁgr OEatQSoEQEQt 'a% an X-axis operation
. (operatlon in which  the scrlblng head 700 moves on the
substrate) a Z-axis posz_tlon settlng (setting pOS:LthII of -
- the scribing l:Lne forming means 29 in a vertical dlrectlon)

'. a Z operat:Lon (operation in which the scr:LbJ.ng line forming
means 29 moves in the vertical direction); and changes of '

'_'a torque l::.m:.t value {changes of the torque 11m1t value of

'-__the servo motor 502)

"

"An example, in which the scribing line forming means. - .

_"'_=29 moves from the 1eft (pos:;.tlon a) to the right (pos:.t:l.on'
S e) on the substrate G in ordex to scrlbe :|.n a direction which -
the pos:.tlonal data in the X-axis :anreases,- is shown. ‘In’
| .the example. Whlch will be descrlbed with reference to F:Lgure

. 4', the torque of the servo motor 502 is llmlted based on

'-'_the pos:l.tlon data in the X- ax:l.s.

First, the position data;in:_the X-axis is set in a

o_on'tr:ol section which is included in the gear—_type' scribing =



Caxis in response to the rotation of the rotation

5

 contaasitiRn t ABOSEELBN NG hea
Enbagid®eintionfa)t,henbresast s igivein@nin I;lerﬂtﬁafﬂ le,ostﬂtﬁ.on c),

means, the notive power transm ssion nmeans being

provi ded al ong the predeterm ned direction".

Furthernore, the first notor 116 25 corresponds to "a

first noving neans for noving the scribing head on a MD032
surface such that the scribing bgne formng nmeans _

fornms the scrlblng line on the substrate, the surface
‘bei ng .approximately parallel to the substrate". 30
Howawed 1dte. sahiebpogiltéad aactat he $bei Bragiappardudes: data
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I Hose § ure
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‘a.Z-axis position setting (setting position of t he

scribing |i '}&tfe‘}f %Qgpggi‘t§o%9dé{‘a%. Vehkl gahyis 1sh set in the .

di rection) ; ation (operation in I ch the

scrmsuﬂ:g‘qll rﬁ:j:".cf'l'(jquﬁ.,nd:he process proceeds to step 1.

' Step 1: In the operation of the sc_ribing line forming
. means 29 vfor'. forming one_- scribing ”line,' a
IPOSl‘thD determlnlng torque Yvalue is output.. After the
- position-determining torque value is output, the process

‘.prooeeds to step 2.

_ Step 2 The scrlb:l_ng line formJ.ng means 29 is moved. _
to a Z -axis waltlng p051t:|.on (p051t10n Zl) After the

"-scrlblng llne formlng means 29 is moved the process proceeds

m{mto step 3. e

Step 3 At the t:Lme When the scrlblng line formlng-

| means 29 has moved to theX axis cuttlng inposition (position e

) the scrlb:l.ng l:Lne formlng means 29 moves to a z- —axis
- 'cuttlng :Ln position (pos:.t:.on z2), and the p051t10n along

'""the Z-axis of the scr:l_blng line form:Lng means 29 is held



20 means 29 noves in the vertical directi on); and
"~ changes of a torque. limt value (changes of the
“torque limt value of - the servo notor 502) An
-exanmpl e, in which the scribing line formng neans 25 _
29 noves fromthe left (position a) to the right - MD0O32
. (position e) on the substrate &in order to scribe in '
a direction which the positional data in the X-axis
i ncreases, is shown. 'In -the exanple which.wll .be '
_ des CThd et astitsh oudftdmgnden posﬁltg@me(pésltthent BE fuies af p051t10n

the t o

p'osf?ﬁ&(g(]ﬂé agl ﬁ§?’ ée gsXl %?(gsfﬁg“ﬁ??%aﬁ& 203| E%lggnnov i downward

i nt hey %-%ixem piog nde® (ismrfacsont rtdle §@bﬁt§ﬁt@dﬁbhnl ’%he vertlcal
] ncl yded-1 Noh he gaals ERG 0 NI sVOR2, tBa ﬂ?@gegggroceeds
~The position data in the X-axi s iIncludes: data _
5shov(l|'—¢196%ﬁ=PX4aX| s cutting-in posi tion (positi on a);

data show ng an X-axis. pushl ng-in.position (positi on
... c¢); data show ng an X-axi s pushin n conpl etion

- position (posieR dh B HLimpdng dodd %r?g ?@pé[ﬁléle is set, and "

- cut ttﬂwsle&vwfr@t@flm @ﬁ’épﬁt@nthé RASinibiedy edrgasd deitivalue.

?Bgvs\%rtngg gff;("}g S Sgr bJ%h% f}]{%} %itgn bﬁ%&%%ng means 29 moves

10 (positt i bhe ahpruhenxaax@uqms&mdrg andpediitben iEosstbstrate G

c), , the X-ax Shl n i 0 0S -
| poquos:Lthﬁn bﬁh e)p%gé)tllg Cﬁﬁﬁ%gsor}#bcoﬂéhgpe formlng means.
p03|29 bn thpdsidiionce) tind- ih@osx-tasqrsledevbahgd Thus, while

- '-Co”pil\?téc%‘ %t‘}?' td (RO Il 1 b eﬁ[ ﬁl“étegﬁ % amplifier
~A-aXl s operatl artlng 03|t|on osition {
an MM, Oty A0 CorRARIT0R Bobes| b Nove th@npgﬁ}tlon of

1515 #}fﬂeeécwslﬁ@altﬂé)ﬁoﬁﬁiﬁgHéat&},ez%b%ksté %haeri%tru@z axis

contro sect| on, € process proceeds to.ste
- IR EHO G B?$bﬁ1@¥1 atnﬁel%%‘?efétﬁfﬁ‘gthﬁﬁé’rﬁé‘tem H@ereby causing

~ the need for limiting the cllmblng torque “Therefore, the
" :'cllmblng torque limitvalue is set. .The climbing torque imit
'_ value is a. small.value such that a chip does not occur at
20'_ ‘the end ‘of the substrate G when the sch.b:Lng lJ.ne fomlng

' means 29 cl:.mbs the substrate G..

- Step 5 When the- scrlblng line formlng means. 29 has
. _ cllmbed the substrate G (p051t:l.on b), the pos:LtJ.on of the_
. 25 '-'scrlblng J_J.ne formlng means 29 of - the Z-axis cuttlng in
S 'pos:Lt:Lon lS dev1ated When the IN~POS (111 pos:Lt:Lon) s:l_gnal
" output from the Servo ampl:.f:.er is OFF, a pushing torgue k

limit value is set at pos:LtJ.on c by a controller which issues

o a'n' instruction to the servo motor (e. g.. NC or sequencer) -

30 after the scribing line :Eormlng means 29 has moved by a preset

' predetermlned dlstance The servo motor 502 outputs the .

pushlng torque limit value If the._sett:__ng pos:_.tlon in the

U Z-axis- re_ma:_.n_s_ to be the Z-axis ou_tt_ingl-in position, a



means 29 for formng one scribing line, a 20 o
position-determ ning torque value is output. After the

‘posi tion-determ ning torque value i's output, .the

process proceeds to step 2. Step 2: The scribing line
formng .means 29 is noved 25 to a Z-axis waiting- MDO32
position (position Z1). After_the _scribing line -
form ng neans. 29 is noved, the process proceeds to

'step 3. -Step 3: At the tine when the scribing line

f or Mawp] Sfemeatsi9shasl moaed &p shpnepxisteuptishgnin torque

'ﬁSZH%h%%C%D§SItIO $E%§£§%glngﬂhhyetkgugﬁmgjm;pOSltlon

aXIS I Nng-1n posi

~ (posiz ik z.z)axmcsameqo@et |Zomxalso@gshtlm pogiitd opf which is
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‘the ipipgd tjtoraqetflgfzﬂ A0 TRANS: g 135 Bsgq_ElWﬁgomzﬁie upper_. :

The Z-aXi's- cu I'n position (position Z
p03|ﬂunﬁﬁG®W@ﬁethﬁe5§b$t@ahg Gine forming nmeans 29 has -
moved downward by E frompoint O (surface of the '
substrate G in the vertical directjon. After_th

position is $Hegw bt FeeIREsEYPP RTINS GSFQB % moved to
St epres }%%daﬁgéﬂlnﬁut t(@{o%litQ:ﬁJdﬂT}dI) n%al &lﬁpﬁéséﬁtscr&rtfhng heed by
servo notor out puts e cli mbin y

val GERG g RGO O (0 e b THe Hothengushing
meansoZfidvad t1Pal e ) o @iy ot ﬂb nivee €bi tite andhxis pushlng
cli'nbs the substrat q?G égositio %E 05|t|on gcrlbln
t he BAF IR IP AT P AET RESHE S - 20" PR HRE Lok TP g
CLﬂthd&ﬁlTDQNhﬂSIIEEGEe@ewmﬁiEﬁonT@usthblDEOCEBBPQSOCGEGS to
(|h£ﬁﬁ3|t}on) signal output froma servo anpllfler' s

Y& servo notor 502 tries to nove the position of
15 the scribing line form ng nmeans 29 back to the .

5 Ori gi nal Z- eja 9U”ftrﬂ—9 LR-ABTHY OpaDd lincrassesakbe to a

20

g

il s 30

torque t here causi _
~cutting-through speed which can cut the substrate G. The .

cutt::.ng through speed is preset. : cutting- through torque -

- limit value is set. The servo motor 502 outputs_ the
"cuttlng through torque limit value. ' The position in the
'_'Z axis J.S set as the Z- ax1s cutting-in pos:Lt:Lon ~ The
_ cutt:.ng—through torque limit value is set as a small value
" as in the case of climbing such that a chip does not occur
. ‘at the end of the substrate G when the scribing line forming
'. me.ens 29 iscutting through the substrate G (X-axis cutting-in

- completion position, position e).

'__Step 8: When the scribing line forming means 29 has
'_ cut through the: substrate G {position e}, _the position of
o _'th_e.scribing line forming me_an_s 29 in the vertical_direction _

‘:again_ returns to _the Z-axis cut-t.ing_—in positi_on’.'

Step 9 - When the gear type scrlblng head 700 has

. 'reached pos:.tJ.on £, ‘a pos:.t:l.on determlnlng torque is set, .



“the need for linmiting the clinbing torque. Therefore,

the clinbing torque limt value is set.. The clinbing

'torque.rinit value is a small value such that a chip

‘does not occur at 20 the end of the substrate G when:

the scribing line.formng neans 29 clinbs the MD032
substrate G.. "Step 5: Wen the sgribing line form ng

means 29 has clinbed the substrate G (position b),

the position of the 25 scribing |ine formng means 29

of - tdvel Zhax$ereatding: bntpusktilon pos iddwinatdedeiaring torque -
the 4B (f%gg%g' 9001519931 & ol rlyf AILLEL SYRR. again

anpl | I'ng Yorque ue is

at pusias ¢o theyz 'aa}éb‘ﬂt"\faé-lﬂlé]g pRisdfriiodsued sexies of scrlblng '

i NStyctdONHA 9 igec§ﬁ5yg%@@tor (e.g., NC or sequencer) .

30 after the scribing line form ng nmeans 29 has noved

Spy a preset- predeternined distance. The servo notor ' _
.. 502 out put s Wrigh PUTHiIME dPIGWR lilgMeorRlduen thet BAbstrate G .

setting%p03|t|on in the -axis_remains to he the

7 % ERGIa G- FYPDESTLLIRT Beaddss . a9 pravdouslsndrgoribed,

s sim but&ﬂ.dlgaédgépBQﬁIdl@é o MURbi fgrivigya ife®Forming means
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L, ti
Sosid S e, 2o uBrl ahich PRe=aRRe Ehi Bfvapent path of
po&ﬂMsnaxMulﬂbeﬁxefLQtdﬁHtﬂnﬂsmmome Puenxisg caki s ngannby the
{ A f t
Do R Ao BR R adr g | 3%aAle e SUOSLEANS S wien
t he aXidigheciegrred poSistiorightmess ps eSermedri bing -

speed by using the driving torque (whichis I|n1ted

~to-the pushing 10 torque limt value) for try

15
25
S _I_-Iowev_er, _the. scr:l.b:L_ng_ head_ can use a ball screw instead.

nmove to thehﬂwakmﬁqNﬁQWWng0§@§’5P8nl§sr9t§§ipﬂgﬁgdrlven it
pressupSssYhea ’&hﬁogg&t’hé ¥BeiBshighi e fg%ﬁlq_néqge% 29 upward

reached position d, %rocess proceeds to step 7 ,
- and downward via the older holding member 404. Thus it
is possible to d:l.rectly act the rotatlng torque as a scrlblng -
‘pressure Vla the servo m_otor 502, and a scribing pressure -

- appropriate for the substrate G can be arbitrarily selected.

4. Ball screw-type sdribing head .

_ 'I‘he scrlblng head 700 accordlng to the Embodlment -
' .of the present J.nventlon uses the cyl:r_ndrlcal cam 503 and

_the cam ‘follower 506 as a motlve power transmission means.

_ .’ F1gure 5 shows a structure of a ball screw 513. The- .
Lo 'ball screw 513 J.ncludes a ball screw nut 515 and a screw
| ax:Ls 516 Herelnafter the structure of the scribing head b
- 1nclud1ng the ball screw 513 J.nstead of the cyllndrlcal cam

~503 ‘and . the ‘cam . follower 506 Wlll be described partly

- ilncorporat:r.ng the reference to Flgure 2. The_ structure of '



15 Step 7 The scribi ng speed is decreased to a .
cutting-through speed which can cut the substrate G -

‘The cutting-through speed is preset. A

~cutting-through torque linmit value i.s set. The servo

-not or 502 outputs the cutting-through torque limt MDO 32

val ue. The position in the 20.ZsaxiLs is set as the

- Z-axis cutting-in position. The cutting-through
‘torque Iimt value is set as a small value as in the

casethod s@n‘jm'ngghsadmsm thechap ldoesewdil besun madtive power

the terghei.lg@fo 3# L e ghss'ae §Eﬁhé£ﬁgs' 'aeethat of the

formng mean rough the substrate-
( X- BgBiling hﬁgdumo @V@bhpll"étglmﬁ %)@§Pﬁ9§rthadb’sﬁ1¢ r«‘rzrﬂrlndrlcal

e) Sigp g%\/étr?@ the é&ﬁ'f)e,fﬂotvéraesberategcﬂsﬁgaa%h%e ball

cut throu the substrate (posrtl on.e), the position
of 2Hewc?1ding line forning neans 29 in the vertical

_drrectron 30 agarn returns to the Z-axis cuttrng in

position. Step 9. Wien the gear-type scribin
has reachecF'I}fOQF‘t'-rLo?PI?eW &u%o‘%:f-? |1§ﬁfﬂjé?@rtrﬂ Fﬁﬁ %djr‘?ﬁrgc’ldlng

s 5®imb D594 . 2§her§t:ﬁehe a&&@VSIHQIsOE:oﬁHEﬁ:HIEﬂ tdﬂﬂ:he rotation.

“posi tion
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Th bi
PEneor g ProaREVaomaheE 50T n Bt edier (e Seaftasn axis

vval tdmgheoeerv@motérsmzes :obtat:edbltrige soperabkbasliGerotates

| el & | STfugﬁgEgrgg tl@g ball screw

- ,su-_b o g"e(f Wr%t 8 geaer °8“e Scribi ng
~ pr eviiusSihg thesresr bpdardtdmed clawnwar @ dylersd rtrh@gexes gdheection

"scr 'cﬁi’ NGd | 164 ra[lﬁlﬂg .’.{?GB‘nt patg.hﬂ lﬁiél&«?ﬁ ﬂgﬁhihgnmember 504

20

over |-aps he novenen e axla
centtar whisth tihe deddngcrehiig &LSs isufiippdt meves upward and-
5 gealq, &Mﬂﬁaﬁf“ bi ng head 700. Therefore a scri b| ng :

I 1ine
_ When the motive power transmission means struotured
| ~as described above is described in view of an acting force, =
- the torque of the rotation axis of the servo motor 502 is
'transmltted as.-a force which trles to move the ball screw
| | nut 515 and the scribing l_:r.ne_form:r.ng means 29 down_ward via
':-'the_ screw axis .516. The reaction force generated when the
_ ' 'scribing_line-forming means 29 i_s pressed onto the'_substrate
: G is '_transmitted as a force which tries to_. rotate the screw
axis'_.516 and th.e”rotat'ion axis of the servo motor 502 in

" the negative ‘direction via the ball screw nut 515.

5. Scribing apparatus including a multi-head

. Flgure 6 shows a structure of a scrlblng apparatus
800 which is another example of the scr:.b:r_ng apparatus In =
--_-'_F:r.gure 6, the same components as those shown in Figure' 1

'_Iare denoted by the same reference numerals, ‘and Et_he )



a -hi gh ‘degree of strai ght_héSs"i s fornmed. Wen the

servo notor 502 is rotatingly driven, it 15 s

. possible to nmove the scribing |line form ng neans 29

upward - and downward via the hol der holding nmenber

~404. Thus, it is possible to directly act the . MD032

rotati ng.torque as a scri bi ng- ppessure via the servo _
mot or 502, and a scribing pressure appropriate for
the substrate G can be arbitrarily selected. 20 4.

- - Bal |dszreiptipe teeredfigvhdidb¥hemittedi-ng head 700
- according to the Enbodi ment. of the present invention

uses the cylindrical cam 503 and 25 the camfoll ower

506 as a nmotThe FHidring arpaesien fhhhas fbkeveme spaucture

scridu %ehﬁéﬁlﬁﬁﬂguéﬁp&%é Bod %:Wl'd?ﬁhﬁ@%eef'cﬁ&gcerﬁoed with
shows a structure of ball screw 513. - bal |l screw

513 TefHRREE d:ooEF-Hu§@rE\/?}Fﬁﬁp*%]@aafn&nat]%%rww%%rsead 800,

516.a Eﬁﬁﬁ*dﬁfﬂ rof e iWAE e Dfi d R caeddd NG na@thd of the

“inclu

10

y th screw 513 jnstead o
o eyl iSfdE 57(%’ él'ﬁ’dﬂt‘#é?dc% o 6\%1?’5‘6@ fippprgdus 100.

desm&qﬂq&mﬂﬂt}y olfNe6Epbhak ngaabelseéﬂamgedtm line in the

Fig

neadt M RFOIR APEE R EA5E 2m AR B IVEe Fover When the table

t r.arisii s owhhetanshéasubbéradee Gs tirsuataurd:eab 1¢1atloméd ‘in the

e, R b B P Taons e

chaﬁ@eﬁnaﬁtm bleﬁ |fomBnest remy BIS. sThetbateé Gerew nut

515 is fixed to the holder holding nmenber 504. The

15,

30

screw axis 516 is connected to the rotation axis of

the servo misr Bomxalpsg, ofhesrikéngohwadsn degeribed above

of ’ tltriz%liﬁfé‘so d0Ha0%d S d@tﬁﬁ@dscf:tWJ.ﬁQrl@é\ééx7§05ﬁﬁlch has
rotates

been described WJ.th reference to Figure 2 and the scrlblng :
" head using the ball screw-type mot_:l_v_e power transmission

‘means which has been described with reference to Figure 5.

_ In any one of the scribing heads according to the
“Embodiment, the servo motor 502 is meunted in the vertical -
direction. ' Particularly, only a small amount of footprint

: -_'_spac_:e is required when viewed from the movement direction

. of the scribing head. Therefore, when compared to the

: ':'c'onvent.ional scribing 'head in which the servo'motor is used
T _‘for a press:Lng means, it is p0551ble to shorten the :Lnterval '
) between each scribing- l:Lne :Eormlng means 29 1ncluded in the

: -sc_rJ_.blng head. When aplurallty of scribing h_eads ismounted
-'___:i._n'.a ‘scribing 'apparat'ﬁs, numerous scribing heads can be
-_'at't_ached' within a small amount of space when eempared to.

= a conventional scribing head having a motor mounted thereon.

The ﬁseribing apparatus 800 according to the pres ent



_together with the rotation axis. Therefore t he bal

screw nut 515 noves upward and downward al ong the

-axis direction of the screw axis 516, and the hol der

- hol di ng nmenber 504 to which the ball screw nut 515 i s
fixed nmoves:- upmard and - 15 downward. Wien the nDtive___MD032

power transm ssion neans .structgied - as descri bed
above is described in view of an acting force, the

“torque of the rotation axis of ‘the servo notor 502 is

20tinwemki@mduasthdm&uﬁammtybfmmmabnnghmwésehmwmﬂdneously.

SCT @ifhe Ml o235 AN 1, SGIAY NIkl A OE BAGHIER 202 F esponas

downwar SCT Feaction: )
genelrtatté!@ mamhemeE t@erpbunglhtneaﬂ‘ scmiibgngehnsdg9 are formed

. i
For oy AN 2B e eSul AWM bR e Ry, of nit

5 the sehatratearrs it fnemeens sUREE5AtS0PTeAughion efficiency

negatdyendi 1BstdPLq Vi a the ball screw nut 515. 5.

":Scrlblng apparatus i ncluding a nulti-head 30 Figure 6

10

f; shows a structure of a scribing apparatus 800 which

I s anot her r ﬁﬁﬂﬁﬂ@é gcefinting a&fﬁdﬁ&ﬂﬂsh@@(??h%ﬂuﬁality of scflbing
Ure e Sane Qnponent.s Se snaown I n
1 R i S B SR 8t DR Rt ir gy | HRE i table

MDO32L1 36n wiesehi phéoBubberack @ lis tm)mmdd efls ﬁﬁ'beed in the .

scri ar at 800 has the sa ure _
o R ERnAE {Be Tt g A6 na 2 B uR A R Sy tfng 1ines
) re:frertﬂmzemtisﬂ&ragm Gl 'er:eq;)d:rilblﬂttglhlmdae beinb| pgrallel to

..heaqjﬁQQ PQF% %h'tyAQEe% gggggy- fﬁ%a{ cﬂﬁfﬁﬁﬁpapparatus

i nstead scrlblng
scridfithg aamau@tlustyl@(f sCHidiplaihgledsy 1sf ageangiedgin line in

15 heads,d s & 1fﬁ§¥i dn hh%ahkﬁetﬁiuré%?%§eﬁk'gBr&BihﬁrﬁEads is _.

©. 20
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dlrectlon In ure 6 e ta
moved along the gu1de bar 114, the scribing apparatus 800

'may form scribing lines on the substrate G, the scribing

" lines being parallel to the X-direction. .’

" The scrlblng apparatus 800 accordlng to the
'Embodlment includes a plurality of scribing heads 1n line,
' thereby simultaneously forming a plurality of scribing lines

pn‘one-surface of-the-substréte. In addition to this, for-

__ntnesc:ibingabparatusSOOSuchthattheseribinglineforming
5 _means' 29 is contacted tb'each substrate of a bonded substrate
'for whlch two brittle materlal ‘substrates are "bonded and

-one or more scrlblng llne are. 51multaneously'formed.on each

.. substrate.

f30@ ;

_ As descrlbed ‘above, the Embodlment of ‘the present
'1nvent10n has been descrlbed w1th reference to Flgure 1 to

"'Flgure 6.

_exemple,ea pluralityiof’scribing headsfmay'be.arrangedfin S



10 111 on which the substrate Gis nounted is moved in
the Y-direction, a plurality of scribing |ines along

" the VY-direction is forned on the substrate G  The

plurality of scribing heads described above: 15

~includes at |east one of the scribing head 700 which Mbo32

has '~ been described with referegge_to Figure 2 and the
scribing ~ head using the ball screwtype notive power

“transm ssi-on  nmeans whi ch has been described with

reference to'Figure 5. 20 Inany one of the scribing

“heads accor% ?%Qﬁesggg%%dﬁﬂ%heEP%O&%E%Qt@%6Wn1nF1gure

502 is nnunt e ver
Par t§ g é’rﬂlg}lreoﬁl gaa bealimpdepentedf bivobapdvare ,spafdware or

isr 'cro%ﬁnveﬁaeao\ﬂ g\ﬁeghterﬁgkhasrwﬁme dgc&e&aw Even if

~of the scribing h

herefore, when conpared to the

25 ANl 1§crﬂtrrm1@gﬁfe%ﬁﬁ|h1fvxha§ﬁwﬁ@ séofFRgtQror the
s yshfhid¥ich Qfﬁst%é‘%éﬁ?&ﬁére'andst]ﬂ’é’5§bﬁrﬁar@ a scrlblng

" ‘shorten the interval bet ween each scri bin
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a-playaliing Hestribéaganagdsol &h@oq&teeénﬁ rh.Iiiventlon or the
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i-onruns
of sﬁ?mhengchehdsgsmeaﬁtawmmm@iwg tdﬂﬂheebcesenecnnbenglon or

L}nt rgﬁggc 5&Iscr| |ng %%%%Bﬂgare f%réggnﬂrgﬁgéntlon.“

close |ntervals aresult, when a plurality of unit
5 SUbStrate%o&r%é%ﬂpféonaogér§ﬂgﬁbr§hﬁe Rl OProcessing

~efficiency can be i nproved hé scri bi ng apparatus

800pnggamqﬂqq)paﬁs%ﬁg|@nngxecutlon of the function of the
scrlblng head accordlng to the present invention or the

_ -functlon of the scribing apparatus according to the present
- ~invention is stored in the scribing head according to the
Ppresent invention or the scribing apparatus according to.

';therpresent.invention.

When'the scribing:head or scribing_apparatus is
"~ehipped;ethe processing program can be previously stored
inastoragemeansincludedinthesCribingheadorthesoribing
'apparatus .Alternatively,:after'fhe SCribinghhead or
"scrlblng apparatus is: shlpped the proce551ng program can .

be stored in the storage means. For example a ‘user. can
'download a proce551ng program with or w1thout charge from
:a. partlcular' web51te on “the Internet and 1nstall “the f
prroce551ng program. downloaded onto a scrlblng head or a

. scrlblng apparatus



heads is arranged in line in the X-directi-on. Wen the
table 10 111 on which the substrate Gis nounted is
moved in the Y-direction, the scribing apparatus 800
forms scribing lines on the substrate G the scribing
li'nes . being parallel to the Y-direction. MD032
Alternatively, in the scribing gpparatus 800, a :
plurality of scribing heads is arranged in line in 15
the Y-direction. Wien the plurality of scribing heads .
is noved alWventle quicesmind lpradramcrisi mpcorded  in  a
.app r LAY he
Uber S g e | O PRECERPAIInEREER €8 Yo eriig Giso.
X- di GR-ROM andVIHRON b ¢ |t@nmgrapsasavg@wm eapdrmgnstalled
to tHe, EHPQQ&HEQIeé&‘QJIUQeécﬁMHg @pﬁa\é:z&fuébﬁr' Qsi‘ﬂg an input’

heads in | ne, t ereysurutaneousy orm._ng
5 pl ur@gvise of Ther PBPﬁ@Sﬁ%Preﬁrérﬁ*elsﬁ*ﬁ%éeﬁo%st%‘éored in the

. Subsd ¥t Lge IfeAdgi tion to this, for exanple, a
pluraliity of scribing heads nay be arranged in 25 the

scri bing. appar atus 800 such that the scribing line
- form ng  neante 2%ch:eb<1@fg ankad t@neaaihesumirrmmg)f apparatus

bonded substrate . .for ttl e mat
opetnting XS ettt ith el BF Abpiiga to the
"l10are cﬁlﬂ‘mirtgil’tﬂimsﬁcyr faxamolen aathgqusdbstyatel d@spiay panel

descrlbLed aboy ]‘6‘3? %rﬁ% eg&mo%f tj_‘,h:eEE.r ?‘:1‘13‘1%1 an 1norganlc

|nvent|onnhas SCri Fen e to 'Fig
1t &L Pageal evhdclwima k311 efididadathisspibay pabed i EhchBSIHlSSlVS

Em%ﬁutﬁ%ﬁ%&mﬁd 4 Lgffései@ﬁepeaaeteeor panell..._

ware, software or coibi nati On
‘of the hardware and the software. Even if 5 each neans

.'.15 is inpl errentﬁﬁ:t@)\éﬂ%ﬂé"’arghesgbr%ﬁﬁgohetat@ and the scribing

' _apparatus according to the present invention can be appl:l.ed

to the cuttlng of , for example, one single substrate (e.g.

. .glass plate, glass substrate quartzplate, quartz substrate
o ._--sapphlre plate sapphire substrate, semiconductor wafer,
'._-20 _,'_ceram:Lc: plate and ceramic substrate) 'Furthe'rmore, the
'_scr:l.blng line formlng mechan:i.sm the scribing head and the
.'scr:l.blng apparatus according to. the. present 1nventlon can
- be effect:.vely applled to the cutt:l.ng of a bonded substrate '
| 'for which a plural:l.ty of . substrates are bonded S

25

o As described above, _the s'cr:i.'bing .li.ne fornling --
o . -mechan:l.sm ‘the scrlblng line head and the scrlblng apparatus
k 3accord1ng to the present 1nventlon have been descrn.bed above
i with’ reference to FJ,gure_l to Figure 6. . However, the present '
:.-30 S .' invention _shoul'd _not'- be interpreted solely based on the

" embodiments describedabove. It is unde'rstood'that the scope'_ -

"-'of the present :anentlon should be :1.nterpreted solely based

' ".on the claims. It 1s a].so understood that those sk:tlled in



combi nation of the hardware and the software, a

- scribing line formng processing for perfornmng the

' scrl%ﬂ Fy & %Hﬁﬁﬁﬁu}nft

-processi'-ng progr

function of the scribing head according to the
present invention or the scribing apparatus according .
to the present invention can 10 be performed. The MD0O32

.scribing Iine'forning processingahas arbitrary

procedures as long as it can performthe function of -

the scribing head according to the present i nvention

or tm&eagttrcbnrngnral@mrrat esTudosdedithgcohe @f deginology, based
I Vet i pfle aésg%_g%)iggplo% fnsCpi-Rkag 'Jﬂﬁrérprf{@:rpgand common

or causin an execution of
f undenwnleftige Herom cihiei fesaehptierorli Hhet Ger—ﬁéled preferred

Pr esgifod VGt d U¥ Ahd Meddiictinemfidhe sehithdithore, it is
appar at us according to'the present invention js

st ortRfle TR oRA dhathrRy RB&EDEeCRRNIRRFFRT @RP Lration and any

pr e&@éﬁeﬂ:étvc%ﬁlé’ﬂt@d the thes 'ﬂiﬂé’!&@&ﬁf@iiﬁl@&ﬁ%ﬂl Bﬂould be
to. resent rnventlon ‘\When tﬂg scribing h

Br6eedsi ﬁBeﬁrl&}F&ﬁrmn in

- can e agie ﬁhlﬁhyirsﬁgﬁﬁﬁb cdntenas sirer agecmanally described

10

‘i ncl yded Jn t he.scribing head or the scribing
“appa Alternatlvely, after 'the scrlblng head or
-scrlblng apparatus i s shi pped, the processing program

- can be stored in trfkﬁﬁé%ﬁﬁﬁirﬁﬁiflcf§fL ?gnple ,

~..user can downl oad & processing programw
- w-thout charge from 30- a particular website on the

- Internet an t
- downl-oaded gﬁ%gﬁgﬁgtrl tHE S§or a schglng

15

$HRdgPHheHFEnd the scr:r.b:r_ng'_

appmwtumzheﬁeamemlmﬁ‘ééegs|ah’@°‘p¢’ég$amera§s amotive

r ec‘iﬁﬁfé}: 't&aﬁsmﬁ%@ﬁ%heﬁleﬁﬁgdéﬁhea rRGGN l'I‘?l@ ¥@rming means
| exi bl e disc, CD ROV and DVD- the

- |(or o%é&l’ﬁ@vb‘ﬁ%@ A £ agengnsta i ggotion In which the scribing

20

‘line formlng means moves. Therefore nelther the rotation
. means ner the motlve power transmlssn.on means is provided
“on the 51de of the scribing line formlng means . As aresult,.
it is poss:r.ble to om:r.t the space on the. s:.de of the scrlblng _'

.lllne forming means



in a scribing head or a scribing apparatus by using an
i nput 5 device. The processiig programinstalled is
stored in the storage neans. The scribing head and
the scribing apparatus according to the present

i nvention can be applied to the 10 butting of, for
exanple, a liquid crystal display panel, a plasm

di spl ay panel, an organic EL panel, an inorganic EL
panel which are a kind of flat display panel, a
transm ssive projector substrate and a reflective
proj ector panel. 15 Further mgn@arMghe scri bi ng head and
the scribing apparatus according to the present

i nvention can be applied to the cutting of, for
exanpl e, one single substrate (e.g., glass plate,

gl ass substrate, quarhzsgkﬁﬁfhg(He%ﬁtéoﬁ$$fgf L€,

sapphire plate, sapphire substTate, senfconductor

waf er g BQ::L@Irﬁ?gﬂnm £bEm A m%ﬁﬁ@'@&u%f@%‘éﬁa%@ﬁs ko Form

Furt her nor e, scribing I'fne formng mechani"sm

§CheMitGgh et aif o %ﬁbs%féi:%i;kg}d?ppar atus according to

the present 1 nvention can ectively applied to

T P A T R R A W
Y Brad O AR R B baeace

or.di.n t he present inventi on have been descri bed
& clfflotdnt, MacBigads

above o Figure 1 to Figure 6.

Fbmeveﬁ %GF resen%%30 i nvention _shoul d not be

i nt er BPETRP LBPMYVERE Jtpan? tRELUSodi ment s descri bed
above. It is understood that the scope of the present

i nventi on ShBAFLIRN iMeeaspretaiingorbPyt gwdatbon taws,
lains. It is also understood that those skilled in
gslakpenter of the rotation axis being provided so az to

align with a predetermined direction in which the scribing line
forming means moves, and
a motive power transmiggion means for transmitting
a motive power between the motive power transmission means and
'fhe gcribing line forming means such that the scribing line
forming means moves on a straight line aleng the axial center
of the rotation gxis in response to the rotation of the rotation
means, the motive power transmission means being provided along
. the predetermined direction, |
wherain the motive pﬁwa; trangmission means includes a

 cy1indriaal cam.



the art can inplenent equival ent scope of technol ogy,
based on the description @-the present invention and
common know edge fromthe description of the detail ed
preferred enbodiments of the present invention.
Furthernore, it is 5 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 sane
manner as the contents are specifically described
therein. 10 | NDUSTRI AL APPLI CABI LI TY According to the
scribing head and the scribing apparatus of the

Br AsETtibilng drEaidETcoxdl Al bl d1g 1P FhePe IR MR thPmotive
power transmni ssion nmeans and a scribing line formng
pewns tasssmi S dieflebie ldoRe1AkER & Har lisnl G516 deMmot 1ve
whi ch the scribing |ine form ng neans noves.

powsefstreeheithie ok Nfa r Bbwd s 0’6‘:5.&9?:9.‘%%199 5@1’?5 g&é{d;)]\fﬁw

power transm ssion nmeans IS provi dEd on e Sli

bORARY BLAG 4d:RAAEOREIY TRA"Go $¥'€1m§99"@?4{§9

possibl'e to omt the space on e SI € 5C

Ei f LA cr|b|ng head
oA _tﬁ&%@ﬁimﬁﬁne . f%@r#ﬁgté

conprising: a i ng means structured
so as to form a scribing line on a substrate; and a
novi ng neans for noving the scribing line forning

'fPﬂgé 18 % % t g cr'bi I|ne for

DT 65565 ?ﬁ B E@ﬁﬁ% ?gf §ﬂ5ﬁ@T qqpﬁyepower
Mgﬁ&%kﬁ ihe MoVi ngﬁ ns |ncludes a rotation neans
LLansih a QN Jigans is sfr ‘6‘?1“'58‘33 such that the transmission
efficiency of the force to he transmitted to the scribing line
forming means from the motive power transmission means and the
transmission efficlency of the force to be transmitted to the
motive power transmission means £rom the scribing line forming

means are approximately the same.

| 4. A scribing head according to olaim 2, wherein the motive power
tranemission meens includes a face which is tilted by
approximntely 45 degrees with respect to the ciroumferential
ﬁ@irection of the rotation axis along a2 direction in which the

motive power transmission means rotates.



the axial center of the rotation axis being provided
so as to align with a predéternined direction in
which the scribing Iine form ng neans noves, and a
notive power transm ssion nmeans for transmtting a
notive power between the notive power transm ssion
nmeans and the scribing line form ng neans such that
the scribing line form ng means noves on a straight
line along the axial center of the rotation axis in
response to the rotation of the rotation neans, the
notive power transm ssion nmeans being provided al ong
the predeterm ned direction, wherein the notive power
transm ssion neans includes a cylindrical cam -36-

2. A scribing head according to claim1, wherein while
the notive power transm ssion nmeans continues the
transm ssion of notive power between the notive power
transm ssion nmeans and the scribing line formng
means, the scribing line form ng neans forns the
scribing line on the substrate. 3. A scribing head
according to claim1, wherein the notive power

$1 A0 SELEBLA0 nBERNRCotalhh 46l HERT oLl HAS substrate

transm ssi I clenc or'ce 10 be
Lt scriLbin i ne _.formng.neans. fro
Lp A RER G shBe b Rl Hg1a0E p1een s Brase suvstiiie,
r ission efficiency, of the force to be transmtted
PBRERHI5ER, & mt Sofienteci D RaRDMHD PiaiA . heepphire
scl i bi line formn nmeans are approxi mately the
BURRETAF®. AR EOTAR NG URERE ke cIRrGORRS REATD, SuABFente
the notive power transm ssion neans includes a face
FRPRErate .t | eelpphyreld, SUbRERete] \2 43 quedr exsetwlt Alaplay
respect to the circunferential direction of the
PaRati oARaQRIAMISNgER dianedt i o | Anohdoia hEL papele &
ower transm ssion neans rotates. -
ransmissive projector substrate and a reflective projector

substrate,

‘6. A scribing apparatus comprising:
at least one scribing head according to claim 1; and
a8 first moving means for moving the soribing head on a
sqrface such that the scribing line forming means forms the -
scribing line on the substrate, the surface being approximately

parallel to the substrate.

';'L;A scribing apparatus according to claim 5, wherein at least



-37- 5 A scribing head according to claim1, wherein
the substrate is a kind of38substrate anong a gl ass
plate, a glass substrate, a quartz plate, a quartz
substrate, a sapphire plate, a sapphire substrate, a
sem conductor wafer, a ceramc plate, a ceramc
substrate, a solar cell substrate, a liquid crysta

di splay panel, an organic EL panel, an inorganic EL
panel, a transm ssive projector substrate and a
reflective projector substrate. 6. A scribing
tppavatuing tepdssofh gheait least oneescribingtgddcadcording
according to claim1; and a first noving neans for
to\dlegmt Dease proviged enbrorifat 1¥ raca1sec hd Bahcditfing
scribing line formng nmeans fornms the scribing line
8irddigopybstrate, the surface being approxi mately
parallel to the substrate. 7.. A scribing apparatus
according to claim5, wherein at |east -38- two

scri bing heads of the at |east one scribing head

zgccordlng Eébfﬂfﬁq?hhaarg? é% ﬁd appr oxi mat el y

arallel to a scri A scribing head

COMPI ,SkAGithed 11hE! %:A'“ef 5 AGTRRREq Ho 8 H Foen

SO as to Torm® a scri ne on a

f h bi I f
TS EE Tng o ?'Eé'u‘&%ﬁ eené‘%%' e orm ng. moans.

presses tﬂg substr const ant ni t ude,

e SRS IR, P oE BREL tPe REELbdng JHRS M By Reans

rotaﬁln bout rotation axis, the axial center of
tthe poxibe ingding INIUngdieads RESaES the gFbakiTate

a predetermned direction in which the scribing |ine
wlth a constant magnituda,

wherein the moving means ineludes:

& rotation means rotating about a rotation axis,
_the axial center of the rotation axis being provided so as to
allgn with a predetsrmined direction in ﬁhich the scribing line
fqrmi#g means moves, and |

a motive power transmission meansg foi: tra.nsmitting _
a motive power betwean tha motive powar tranamission means nnd
__tha ecribing 1ina forming meansg such thut the suribing 11ne
_ forming means moves on a straight 1ina along tha axial center_-“
. of the rotation axis in response to the rotat:l,on of the ruta.t:l.on B
| 'means the motive power transmisaion means being providad along

the pradetarmined diraction,_.



form ng neans noves, and a notive power transm ssion
means for transmtting a TYive power between the
notive power transm ssion neans and the scribing line
form ng neans such that the scribing line formng
means noves on a straight |ine along the axial center
of the rotation axis in response to the rotation of
the rotation nmeans, the notive power transni ssion
means bei ng provided along the predeterm ned
direction, -39- wherein while the notive power
transwhesetm mbdde cdhet i mElsret hpowermnsnessiznioh means
notive power between the notive power transn ssion
esnsiuandthid e raasnbinipd bfandidvel poware d8sweer iRe motive
scribing line formng nmeans fornms the scribing [ine on
pdwer sodsdniidelonhesss BnhthaBbib VRIRP W he HRRIAY TR,
means includes a face which is tilted by a
theedet e g ednaned Wit Mo drRSBEFks t8e 4d¥8bing 1ine on the
circunferential direction of the rotation aXis along a
slivseelk@n i n which the notive power transnission neans
rotates, wherein the notive power transm ssion neans
is st S 1.$S1 ffici :
WHEEAP theS HE L1 d Howbh e AR L 35h Hbalhle! LELRIEY &

of the force to tr € sCribing
' n Ll r._transm,ssi on
Ll VLR 33 81 LEQR g8 fEddeY Brn R ap bR PR By S £
j t ive r transm ssion ans
e WRAREALGdd) diBeBRhon oL WE! ALhARES S TR s
me d erein the notive power transmn Ssion
A8 R an B Bofata Bater sHanBriReton mRRPRGRF 5208
according to claim8 , wherein the substrate is a
ki nd BISRRIBS 58 PRt LG HGHer SFaremineion mepng) satructured
supstrate, . a quartz plate, a quartz substrate, a
_qgggpﬁ%p% Epgtg;ansmisaion efficiency of the force to be
transmitted to the acribin.g line forming means from the motive
‘Pﬂwertranﬂmissionnmansahdthetransmiaaioneffiuianwgofthe

force to be transmitted to the motive power transmission means

f;gmtheaaribinglinefbrmingmeansafeagproximutelythasame.

and
wherein the motive power transmission means includes a
 ball sorew. |
9. A scribing head according to claim 8 , wherein the

substrate 1s a kind of substrate among & glass plata; a glﬁss.

'slgpstrate. aquartz plate, a quartz substrate, a éapphira pl'atetl.”



-40- a sapphire substrate, a sem conductor wafer, a
ceranmic plate, a ceramic stibstrate, a solar cel
substrate, a liquid crystal display panel, an organic
EL panel, an inorganic EL panel, a transm ssive

proj ector substrate and a reflective projector
substrate. 10 . A scribing apparatus conprising; at

| east one scribing head according to claim8; and a
first noving neans for noving the scribing head on a
surface such that the scribing line form ng neans
forapphipre subalimiteg & istelconditetaubatent a, cétmmisupifee,
bei ng approximately parallel to the substrate. 11 , A

sovelsimig swpetmdtes acmladi 6gll @ubbordtd a WRRIRN Srydtal
| east two scribing -heads of the at |east one scribing

displlayepaasii, ngn torgak abMEXl pahel P QY 1308y aRNE @t PRAGL Y a
parallel to a scribing direction. 12 . A scribing :

beatkraceavdi B0 3QctdRislbtr IS Ria at PEF1 SHAGE! SEOY NS

angle is approximately 45 degrees.
substrate. - '

10 . A scribing apparatus ocomprising:
at least one soribing head according to claim 8; and
a £irst moving means for moving the scribing head on a
.surface such that the goribing line forming means forms the
lscribj._ng line on the subatrate, the surface being approximately
| ﬁarallal to the gubstrate,
11, A scribing apparatus acoording to claim 9 , wherein
ét least two scribing heads of the at leagt one écribing head

according to claim 1 are provided approzimately parallel to a

scribing direction,

| 12 , - A scribing head according to claim 8, wherein the

- predstermined angle is approximately 45 degrees.



