MDO32 5 10 - 1 - DESCRI PTI ON SCRI Bl NG HEAD AND
SCRI Bl NG APPARATUS TECHNI CAL FI ELD The present
invention relates to a scribing head used to forma
scribing line on a substrate and a scribi ng apparat us MD032
i ncluding the scribing head. BACKGROUND ART Fox
exanpl e, when a gl ass substrafel(rncluding a brittle
material) is cut into a desired size, a cutting edge
15 of a cutter wheel is prggsefrppigna surface of the
brittle material with a predetermned force and is
noved on the surface of the glass substrate . As a
result , a scrgdprdrnNg A vy eksiiver aipPafRaaus
referred to as a "scribing step”). Thereafter, a
predeterm ned force is applied to the glass substrate

5 along 20 the scribing |inechhecsL efxey, referred to
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as a "breaking step"). As a result, the glass
substrate is cut along the scribing line. Figure 7
shows an ex&hpleredent shvention refl axes2to acromiitingia¢ad used

scr 't%' %rraitb%%xgﬁfin% B &5 e?g%%%ﬁﬂﬂraaégflbﬂg apparatus

perfor e SCrl I'ng apparatu

i ncimgas164 niga lihe EbrmbﬂngwheaGQU|de rail 12A, a second
guide rail 12B and a ball screw 30 13. The table 11
Is structured so as to be rotatable in a horizontal

pl ane. A vacuum adsor pt | BACKEERENPNRTshown) MDO32 - 2
is provided in the table 11. The vacuum adsorption

means
For example, when a glass substrate (including a

brittle material) is cut into a desired size, a cutting edge
of a cutter wheel is pressed onto a surface of the brittle
materialwithapredetermined force and ismovedon the surface
of the glass substrate. Asaresult, ascribingline is formed
(hereinafter,referzedix:asa“scxibingstep"). Thereafter,
a predetermined force is applied to the glass substrate along
the scribing line (hereinafter, referred to as a "breaking
step”). As a result, the glass substrate is cut along the

gcribing line.

Figure 7 shows an example of a structure of a

10 performs the scribing step.

The scribing apparatus 10 includes a table 11, afixrst
guide rail 12A, a second guide rail 12B and a ball screw
13.

The table 11 is structured so as to be xrotatable in
a horizontal plane. A vacuum adsorption means (not shown)



fixes a substrate G (e.g., brittle substrate including
a glass plate) nounted on the table 11 to the table
11. The first guide rail 12A and the second gui de
rail 12B support the table 11 such that the table 11
Is novable in the Y-direction. The first guide nai
12A and the second guide rairl #2B are provided in
parallel to each other-. The ball screw 13 noves the

tabl g; 114} Q0% tJTf}p ‘%‘5 %;%gi%hii raje %utﬁﬁ‘dadéﬁptolon means

second gul de rai e scrlblng apparatus 1
f ur thieres el uthstzate rGtle ¢ {4 Hrrifgde suhagmbgiincduding a

19B, o P SR mbhint2SbhdtRE taplid 1 tandna f:ab§é 11. The
notor 16. "15 The first pillar 19A and the secopd

pi | IEFrsgudde Taddt 12 384 Jhs S8eeneh I+ H8sEabt 13R support
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5SCI i {fHeOr APPar attUsukh ﬂﬂi/ttnﬂhéheaﬁﬂ.ésulgtﬂ.siemb%bléZAn the

and t he, second intecp

t her‘}e'té‘t’%‘é'te‘h'L nI"heI'I'g‘L‘ﬁ Iﬁ%rﬁﬁrg 8 §afn5' @‘?Igé’&’d EBgReeoRd guide
t ablmmilll 12Boaget bfos)(ideﬂem ipET itk Ic das eacht eth&0. The balil
betvve L first I a c

19B.° I]‘%I rar %g giﬁl tgél%fel?élpr%g'\?l g’ Eﬁg g?ﬂsgg‘#%ie Iall 128
14 mdastlteo selporgl igiuidiee raife X¥2B.st notor 16 slides

the sliding unit 15. The scribing apparatus 10 further

i ncl udes a scrlblng 25 head 9, a second notor 17 for
movi ng the S&ei BRAgbhBdREPARAERY I fugsherairclades a first

firgii9E? gagera Qééoﬁ‘ﬁcbﬂfé?ql@@ eChueagehar 188 alk@iding
second motor 17 holds the scrlblng head 9 at a

pr ed®idr APné@h& FHESH MHOTsd®ibi ng step. The first

CCD canera i 8A and the second CCD canera 18B are
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scr lvlen:n:gch&ag' Provifedvoned baset b€ the dsengibing ap@E32atus 10
hav ng !i%EeS%hQ't”&uES rgii rfiﬁ'da%?d Q:hcéjtstegon\ﬁqﬁﬁlide rail
12B interposed therebetween. The guide bar 14 is provided
above the table 11 along the X-direction 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 sliding unit 15.

29.

The scribingapparatus 10 further includesa scribing

upward and downward, a first CCD camera l8A and a second
CCD camera 18B. The second motox 17 holds the scribing head
9 at a predetermined height in the scribing step. The first
CCD camera 18A and the second CCD camera 18B are provided
above the guide bar 14 and detect an alignment mark formed

on the substrate G.

The scribing head 9 is provided in the sliding unit

head 9' S second motor 17 for mov1ngthescrlblnghead gy



The scribing head 9 presses the cutter' wheel 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 cutter
wheel 29 noves on the surface of the substrate G
while it is being pressed onto 3the surface of the
substrate G and a scribing line is forned on the

Pl Pin e Re3dRg Hehele, SRR \liler wneey, 29.

di scl oses a scribing head Thls scrlblng head

includes a Sﬁ{(f gcﬂ{ﬁfl 9;#%& el «2Pred Meel 29 onto

scribing head is structured fat” the torque of
r ot ath@rﬁlméﬁ@el@fofthehé@@l’t\?f@tﬁoﬁer Weer rghe MAtYd k% Slides

sthe gt lurd® 18 | 6gld Yec¥ivhiy hdRf9 ndd RAong the

cutter I is pressed onto the surface. of

t he
SUbTHii® beT BfncAd Roretilts iREHtTss yRept 28.Bgves on the
Oﬂt %dfﬁc?é”bit ft@iée s@bwitirhta BreHeler ot nes n:»jﬁxﬁ@ prl¥ssed onto
the servo or, a n to
cas SPR ﬁﬁﬁccff itﬁ‘% %{y}f r%a%ggl 'Zga]ngc’bﬁé%%%&lgﬁtls formed
t he aulHe aherfdéendh thepraadattaratienddl force by an air
cylinder, an excellent tenporal followablity with

respect to the change of reaction force fromthe
- substrat e GIndednartionad! PubiticorienNpalllQ PBy0hhd77 pamphlet

res Rme\i@ﬁ%%sl Wdt:l.@ J1ORECH stcg FL gm tueg, ;0f s&hehing head

25 reactiron force are obtain shows an
exaicd usfesaas3exice matas apd %(ﬂﬂﬁé?ﬁli heelsdP biThe scribing

heagheRg ThesELhbPhPga G@ch SHa %hesﬁbkﬁhﬁgoﬁ%iotatlon axis
di scl osed in Reference 1. The scribi.ng he

15 str 9t $hed SE8VRs modod dec transradtect é:hﬁoﬁaﬁéeaf wheel 29
the dﬁ.&b@ttll@noﬂxvﬁaﬁ dé& S&nd th”@t euttertie€lti®is pressed

Vme?\%lg;tﬁgifla? AJ@;MC% of t ee Ss% J:a ehg ad Sglr{cnec | gecsut%:ez wheel

29 is pressed onto the substrate Gwith a predetermined force

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

20 in which the cutter wheel 29 is pressed onto the substrate
| G with a predetermined force by an air cylinder, an excellent
temporal followablity with respect to the change of reaction

force from the substrate G, and an excellent controllability

MD0O32
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and :cespons:!.veness with respect to the magm.tude of the

25 reactlon force are obtalned

Figure 8 shows an example of a structure of a
conventional scribing head 9. The scribing head 9 is a
scribing head disclosed in Reference 1. The scribing head
30 9 is structured so as to directly transmit the torqgue of
the rotation axis of the sexrvo motor to the cutter wheel

29,



hol der hol di ng nmenber 404, a cutting edge hol der 28
which is held by the holder hol ding nenber 404 and a
cutter wheel 29 which is rotatable about a pin
inserted at the lower end 5 of the cutting edge

hol der 28. The servo notor 402 of scribing head 9 is,
for exanple , held by a indrné Unit 15 (see Figure
7). Wien a rotation axis 402A of the servo notor 402

IS turned, t ct f ved r
downwar d vi a ﬁ%ﬁ y(%w ei%ac?lg %_%c'%od'é% goﬁgw@ ﬂ%@g@ 402, a
cut thﬁéd@ugboh@immq@emw ﬁocslmé:nns sdgachol@er 28 which
the Js-grﬁ’é)ldr%ofhé%ﬂféb‘?'}ﬁlﬁ?m% heRBES d¢a Bl REEHEPSr wheel

in which thé rotation axis A turns clockw se_ (see

Fi gut® wigich dgqrptatablte iahonhi@ pinvkresr bed &k hg lower end
sbritésernat ghteding 16agesd 1@ 28] gure 9 shows a

structure of anot%er exanpl e of the conventi onal

scribing head 400. Figure 9(a) shows a side view of

the scri bi ngrrtmadrwﬁiotsirgmzsoﬁébimhngmeadfg st £28 example,

releva arts o scriain 0, Th
scr:/ill%)el3 P}, 8.8 ZFS nEsUG Is' ﬁ]bqsnge he: é&(? ggl ose Totation
Ref eamemz.h of the gar'eoguotdne Mscmmﬂanttbeasutter wheel

10t hOng iQ%é&]ugfvgyﬁgaﬁlgi ?ﬁgﬁwgf&ql%dtﬂt\é A}]?.e?:z%?ldllll? membexr

ref erence huner X escri ptl on
be dfi4aed theutidngedas hgliea@¥000wangddesuch gistgucture,

si degpalde AR Aot ng@:ﬁz%@cé’.@'é ﬂh%e A Wrection in
nmot or 402 which is fixe bet ween the first side wall

JO1 AT (e SRR daa 402 GIsTE, Chodkudisgo (6 Figure

ManEy, adld prefapedliokdetehohléan B ofRBbe b4k Lédmaterial
1 sp| ndl.e 403, which is provided at the bottom portion
5 APstTAe i de wal | 401A and the second side wal |
4018, for supporting the hol der hoIding nmenber 404
Zgghat gsﬁl bi I,']Le %oﬁl)%fho%%lgls ure o..é_ozf'né JIOE%%%BES'of the
conventional scribing head 400. Figure 9(a) shows a side

view of the scribing head 400. Figure 9(b) shows a front
20 viewof relevant parts of the scribinghead 400. The scribing
head 400 is a scribing head disclosed in Referemnce 1. In

MbB032

Figure 9, the same components as those shown in Figure 8
are denoted by the same reference numerals, and the

description thereof will be omitted.

The scribinghead 400 includes a first sidewall 4014,

a second side wall 401B, a servo motor 402 which is fixed
between the first side wall 401A and the second side wall
401B in an upside down manner, an L-shaped holder holding
30 member 404, a spindle 403, which is provided at the bottom
portion of the first side wall 401A and the second side wall
401B, for supporting the holder holding member 404 such that
the holder holding member 404 is rotatable, and a scribing



l'ine formng nmechani sm 21. The scribing Iine formng
mechani sm 21 includes a turning axis 27, a cutting
edge holder 28 and a cutter wheel 29. The cutting
edge holder 28 is fixed to the turning axis 27 and is
hel d by the hol der holding 5 nmenber 404 so as to be
turnable via the turning axi s-28. “A first bevel gear
405A is firmy fixed to an output axis of the servo
not oy, 402.. A second hevel ge 40 is_ i i,xed -
Lo ¢ hES 0 ERAME R g0 gAY TY o2l pov dlicycar SO0 10+8Ry Forming
t he mechaolided|ingedardet)sBuandngravisidd, socabting edge holder
S19098 an¥l 4 BuRED M 20ThUPne IR LU SGL ¥B1BBL S 15 Fixea

MDG32

ina positive dire [

IS rotate a neg

di reteite turning durls T dind e hsekd 4o the dwldegutholding

sthe ol e1d¥3 o AW {d e SQIH Rt 'w}ihelésr% N¥hing axis 27.

mechani sm 21 noves upward or downward,
respectively. OMng to such a structure, the servo

Itm;tor '48|2 gaeg%g-gt:asexaei I@@wex_;bma_sd'ﬁlgzﬁwogﬁ%a} \gbi &f output

e Spl nal e turns cl ockw se (see Fi re .
LE R i ST RO PO NRod 20 bATCTHE BAYTE [4Par 405B 1s

mat efimAkls Fixedate. £130 shinidler 408e, Thap&Fiest bavdl @psar 405A

10 D0, NS00 PSS L5700 518100 g3 9%, Bngace

20

25

30

conweirith eagh sthebi ngtheadwhelhths cgeingolfead4iP? is rotated
si My AL £0: 1 18,8 Wil ead 4% attr'%sﬁ]i.}.% EDEn Ol Rolder
power of" a er whee 8 via a

servo notor 0 a cutt

geahlgiiag memiigy 404 rgrasngboihi the. sSRépdiend@3: and the

| Nt AR 1RAY i F& HorfilgiRe SRan ¥k 29308ddd Ghwa @t Aownward,
30 Reference 2: Japanese Lai d-Open Publication No

15 200?32?@7@73237“’913@_(%&%9
Genero? h¥nekBeesUsfoseged e gubsbtabf fnivwhi¥H the spindle

ORo TRIECH NVERE UREurey,  thigeTrve motor

403 turns clockwise (see Figure 9{b)}) and presses the cuttexr
wheel 29 onto the brittle material substrate.

Furthermore, Japanese Laid-Open Publication
No. 2001-206727 (Reference 2) disclogses a scribing head A
which is another example of the conventional scribing head.
The scribing head A, similar to the scribing head 400,

trxansmits the motive power of a sexrvo motor to a cutter wheel

via a gear (specifically, a rack-and-pinion).

Reference 1: International Publication No. WO
03/011777 pamphlet

Reference 2: Japanese Laid-Open Publication
No. 2001-206727

DISCLOSURE OF THE INVENTION



perfectly flat face. The substrate G has undul ati ons
across the entire substrate Gin addition to slight
differences 5 in thickness of the substrate Gitself.
Furthernore, while the cutter’' wheel 29 is pushed
into the substrate G by an armunt of about several pm
to several tens of dun, a scricbfng line is fornmed.
Thus, it seens that the substrate Gis forned flatly
with a high accuracy. However, the substrate G has 10
sharp undul ations in the order of several pm As a
resul t i n @Malmpdﬂfmsnﬁﬁagerbﬁiﬂgemhﬂt@ate G is not a
subsf, 16 4B N 30 Sh S DL £ORRIILARA 181 bhBeross

edg servo ot or must nove e cutter-

mheethezgerym@ﬁ csubptrrRievarn addicken dehd it Gifferences

5 change +8f cikhe senge ald QﬁﬁsQEai:BGG '.ﬁ:'s@alf15 ﬁﬁféﬁéﬁm@fe while
the substrate G_ The hol der hal di ng nmembe

i ncl iR FYHehahest Bhgts I@%ﬁf*@ A i %lﬁuq%ate G by an
r ot A Qfh P 6FSaBdt selfttfal fnerd Qsetvhﬁaluﬁéﬂk fﬁﬁ Qﬂls @fsczlblng

t he [ faceo hes strat hea

he TEes Hesttec. moRBer boachr thatcns sibRE2efE Qi fommea
sur fce: of thJ‘tG!l aubhigh sd ecadpan g @eowetlear, etheesummrate G has
cuttln e_lgad of . t cutter eeI ert to

0 {he Siikp SHAR1a3opE 1h e Gui el eret . K8'a Hesurt,
cor rigs porden cta pexfHoexuea ofcribingeenothst anbsmzaltn & while
| ngay; JRANG g AS gerd%%éﬂnln%\ﬁe'&éi %% tebi%tat GHE %he sexrvo

t he servo notor I's nmal ntal ne re etern1ne
val metarhd0@ures bty dheoadt ber tvﬂ&e@u?ﬁe\apwaﬁ@é}m&giownward

ver YirCabcbPahBe WP th tHEf aeend Jehensubidaitadas of the main
chan es due to the an ul ar change of the hol der

5 hol @Y aRen 9 they G SStGaltr? &-der to solve this
problem it is considered that the torque of the

o R L S 2L 0 AL £ b ing
t he hesaidn9g surrfrac abolitt tiee ltsitriaineai s &V er Thidlsg due to the

undulations of the main surface of the substrate G, the angle
20 of the holder holding member 404 with respect to the main
surface of the substrate G changes. Therefore, the cutting
edge load of the cutter wheel 29 vertical to the main surface
of the substrate G does not correspond to the torque of the
servo motor 402 in a lJ.near manner. As a result, even if

MDO032

25the torque of the servo motor 402 is ma:i.ntalned a't: a

predetermined value, the cutting edge load of the cutter
wheel 29 vertical to the main surface of the substrate G
changes due to the angular change of the holdex holding member
404.

30

In order to solve this problem, it is considered that
the torque of the servo motor 402 is corrected by detecting
the angle of the holder holding member 404 with respect to.
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conmput ati onal control process for correcting the toque

becones conplex, and at the sane tine, a tine-lag

occurs, wherein the tine-lag is the tinme |apsed from

the tinme the 5 angle of the bearing case 25 is MDO32

detected to the tine the changg of the corrected

torque actually acts on the sérvo™ notor402.

Therefore, it is difficult to maintain the cutting

edge i OadaGANSLAPEaLE T&SPYRSE kAbsELatadY Al Gfisy&¥er, the

the substrate G 10 A gear-type notive power .

t r arfQRR IR GRdn scPRtEOL PEECPESs I LT eFRiNg r Epe toque

bevelediis o1 Lhe secend shpyetimeara 435R)-1ag occurs,

included in a gear-tépe scribin _hea:ggmés%r bi n he%g_m h

400 VRRF T 1o & 82 d 28 1Rathe DLBRI HEAFA {TT A ddne the

bet viRyLeC Wifl ith@g: ftmmh _rifljcaen 2 5t G.seaé:’te@iﬁ\;%ﬁ Xo Etm time the

ensuring a th operatign, Asa result en, t

Ser vkt SF 385 ERRRGECPYl FRTRORC IAHEY AU RER SoE VO

opematicat 0f (Therefiorer, theeldiZ¥iculérte mantakethe gutting

whi h j ge .l [ ant a u :

Vst Reell Sl otn RALyGRE" HeT R Bty d8tsons of the

consudsttrpten&.el ectrically tuned, there is a

[imtation in inproving the followability so as to

correspond to the undul ations of the main surface of

the subst r&t$ear - YRS nqtivies PRYETT e HRESFHOY magnst (e-9. .

i ihrrataneas%ot&het ggt Ztg% EHQ-s&ebléeeEDb@htr_ArQals‘Aul&hd: if 12 lsecond
e.seryo notor ssesses an optinal electrica

conPP¥ELlc BT 14938 ) | :t‘.‘gzﬂé?aeFﬁmae,g 3F 1HP e3P HpiRy head

not i(gerfibiag head@nS40GSand seabbinghhealf iX) aney &4 hbacklash

the,torque is ,transmtted.to the cutter wheel 29 fro

t he (G3pd8anBRopeEERRTockRLh E8fet, hgarkRE kol Gath Biner)

( posporianswfingaeammoth opadathen.t rmameslidn when the servo

eff]cienc f r Re .

cut PEFBErL0p Blpaof SUENAP <Ble biRa AL MR - Wl gpgrat on

( negéitthe cuftitiesi vhes) 28 o therearygcassmbdn Winkglitheecutting

the§03%ad instantaneously and vastly changes. Even if the
servo motor 402 is constantly and electrically tuned, there
is @ limitation in improving the followability so as to
correspond to the undulations of the main surface of the
substrate G. Also, it is not feasible in view of time and
cost to tune the servo motor 402 such that the servo motor

30

Furthermore, in the gear-tpye motive power
transmission means, the efficiency that the toxrque 1is
transmitted to the cutter wheel 29 from the servo motor 402
and is converted into a load (positive efficiency); and the
transmission efficiency that the change of the torque from
the cutter wheel 29 is transmitted to the servo motor 402
{negative efficiency) are not always same., Therefoxre, the

402 possesses an optimal electrical control characteristic.
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- 8 responsiveness of the servo notor 402 to the

increase of the cutting edge | oad becones

inefficient. Specifically, when the cutting edge |oad

IS increased due to undul ations on the main surface

of the substrate Gand the like, it is 5 difficult to MPO32
operate such that the output axBs-of the servo nptor

402 is pushed back in a direction opposite to the | oad

direction in order t ep & .p red ue
ahi P EPR LR eEh Of U el AT A Fldnegease of
t he Hes \mwmitn:g eddfe land bascmesl 1wsfﬁ1a:mmrl:t Specifically,
exc HeD 04 pr.e I d tii

o o Gl 291Gl 00l BILIREG LA dggt#hae Whaulations
subsan a:tle @aiThensfere, of Hdre s@se;nam& pat thelettke. it is

B?BE‘aFQ'éHch% WiSthl duliEpt %:Ji' t¥f %he servo
orne SCri I ne on the substrate
Fur i A8 2 m@t&hﬁdobﬁgkmae direehion Gm:tﬁ%h%{w the load

SpaGH deit 4dif 1$1eb?£@eHD’E<9rke4€Q2 aogsrtaaetatﬂl@neﬁ t&fque while an
cutter wheel Thu enagauralty of scribin

headS el [onh PASPROPP M AEAPEPFLTERGHS of the setvo motor

per poxdaesl @msﬁﬁe(ahe A Yer@stl €] rar ke ssiivealsad ivBywhd the
9.is.used i

t th . h
ot BT P S Has LordiT aRRb SR Fo el gurtace
pl unﬁl t]w sofbsdora i @9 |Theesefdiehtheeepss altitk thaeaa; Befect

! ¥ ghplht Ut bheb P U S50 GE e cornes

di st ange ‘beTween

t he sicoiddnig dimef om tthe ispbsitrgiteofG.each scribing |ine

to be formed sinultaneously 25 is significantly

limted. The present invention is made in view of the .
probl ens dEBY&theEmozBeyERe HE FnE hiegd 8fneeds a footprint

pr e%gﬁbe' fYLRHOBetFo it d¥f 28RS tReSE1d0IJIUtREhtter wheel
capabl e of maintaining the | oad 30 precisely accurate

f or 28resSrHY- tHASR 7 ibiHF Hitie FoSfHid i Nk fitedte 1§, | provided
c ut Han Meeh b difﬂébtﬁ.cﬁv@@ip@i@l@@ﬂab €bltthe mxremémt ﬁ.h.i:¢ctlon
act when.viewe 0 r{g}rmve nt di rec ed in a

the BcRi BChdPHESd § paagé g St %ﬁbeaa SCY:]'%I @
multi-scribing apparatus £for s:Lmultaneously forming a
plurality of scribing lines which are parallel to each other,
it is difficult to shorten the separation distance between
the cutter wheels 29. As a result, the lower limit for the

interval of each scribing line to be foxmed simultaneously

is significantly limited.

The present invention is made in view of the problems
described above. The objective of the present invention is
to provide: a scribing head capable of maintaining the load
precisely accurate for pressing the scribing line forming
means (e.g., cutter wheel) onto a substrate and being
structurally compact when viewed from the movement direction
of the scribing head in a scribing step: and a scribing
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MDO32 - 9 apparatus including the scribing head. A
scri bing head according to the present invention
includes: a scribing line form ng neans structured so
as 5 to forma scribing line on a substrate; and a
novi ng neans for noving the scribing Iine formng
nmeans such that the scribing'l?né form ng neans
presses the substrate with a constant nmagnitude,
mher 1 %ﬁﬁf tion neans
rota | ng %E‘b%%% Ztﬁié;%dﬁ%h@ étg(élga 10 center of
the rotation axis being provided so as to align wth

a predet er magd b agthofd idbolidithg #e 8REI g dikdd AAvention
fornmi ng nmeans noves, "and a notive power transm ssion

meandiChules  ERLIRIRY 41Nt FAETHORe MeRPSSEE Uckyr ed so as
Dt itee fRAYER s&f ABSAY SELY diPansubBdrhite ; Send i Mpine means

for%lﬁﬂpég%qs ch 15 hat he SC Olc}?fb-n%jlgleg!%sf |os§.1mh Qhat the

centstribdfng hﬂrreotfaimxmgameamsn prespensa&het gubk¢rate with a
rotati.o of th | onneans, he 0ot i

transﬁg% n T nl‘%%lngvpro |de %I%ﬂ§l¥ﬁeggggg includes:a
pr ect@lt@rtﬂnomemeadnsr evttiagdngt hboelty at ko telljiont exds, the axial

desclbiied 8R0YRePELPGr1SN. LI YEthe MAEALHLW 4 %o align

scribing head and the scribing appa
prewdith Anpeadpbarminedtdiregtheansy whimh ithe smbmg line

{1 ape¥ind 2Ol ARENRo WY, ARChI Mo EHvé | ﬁk?c-zé:@ft@a!?ﬁnﬁ%%&%n means
25 are provided in I7ne along the direction in whi

t he£8&r tERRGIL LR NG ANMAG IHEaRSVABY BETWERE, ERG/ @otgve power

nei thahshhgs&_ah&he&ms diRPHEe rg&rimgmmn\eef@ﬂmg means such
rovided on the sjid

not | ransm ss ans IS

e tBBF| GPRgSFEILIPGT TRG FRSMLRS MEags BOYRE op & §traiont

posiiheealsn@rthle dkeas ri:&ﬁﬁ:ecmofhﬂlé u:d;e:atfi@noéxm eLn response
formn e the m)tlv

bi | il
R R e

not tvenpmissibet means tthelmp tonoyigikealong the predetexmined
direction, thereby the objective described above being

MDO32

achieved.

According to the scribing head and the scribing
apparatus of the present invention, arotatingmeans, amotive
power transmission means and a scr:i.bing line forming means

line forming means moves. Therefore, neither the rotation
meahs nor the motive power motive transmission means is
provided on the side of the scxribing line forming means.
As a result, it is possible to omit the space on the side

of the scribing line forming means.

While the motive power transmission means continues
the f{ransmission of motive power between the motive power

are provided in line along the direction inwhich the scribing
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MDO32 - 10 transmission neans and the scribing Iine

form ng neans, the scribing |ine form ng neans may
formthe scribing line on the substrate. 5 As

descri bed above, the scribing line formng nmeans can
formthe scribing line on the substrate G without the MD032
transm ssion of notive power bet@een the notive power
transm ssion neans and the scribing line form ng nmeans

bei n |nterr ted As a_result ribin

for 155 §oeas afacie prudbligating sprpindneans, the
subSﬁcEﬁilQlJG_l; Tiree rairmisgd mean st mays fosmi ’o]memmnsbimgbhne on
stru ture SuC that the transm ssion efficiency of

the T&F ¢ %’f)%e'transmttedtothe scribing line

form ngmeans fromthe notive 15 power transni ssion

means and the h%@ﬂ?gbga'aﬁﬂa@é f gl Q?ﬁ/lbﬁ{rﬁ theef PEAR1AQ means

be transm tted noti ve pomer rans SSI on neans
f r orpathEayar ithiengoithdnbol Anagonebhe sukstipke)d ndildigpt the

the SAlfnAkille OR! gt RNGHowEANBELRELAN tHRANGoEEGe power
effectively convert the change of force, received

f r orFRAREBIF T IhPEpPASNG BRRiSTE YRIA% 11nAfoTHing means being
r ot atri tituptd®Ct feNa AEdT8NHRd sckibliagt hené Eainily means

means. Furthernore, the notiv r transm ssion

oA T, 2L GRS PRI (Cheh S HHRRAT S - 25 for ce,
received fromthe rotation neans, into a |inear

direction a n.smt it othe scr| [ I [

i rection A HANE bolds tahRGs 380 bRAIE heL TG ture
be esﬁitﬂ:cthhaai whepme:msagmsm tetfd invlsgicyaod Whlehfarce to be
CONY AU tiEne %gﬂ%&ﬁ?whﬂgfaemgﬁgg.@m@ﬂ PRemotive

neans nay I NC ace IS ti
apppowerataiapsag.s¢dgne aeapst Iﬁmdeéiﬁécttraﬂémﬁ-ﬁélon efficiency

Cl 1 GEIR POk balolled CRAN L Pled BE tHUIYY e Birér #r@REmission
a direction i n_whi he notive power transm ssion
meafgans from the scr :Lb:Lng line forming means are approximately

the same.

The motive power transmission means can effectively
convert the change of force, received from the scribing line
forming means, into a rotational direction and transmit it
to the rotation means. Furthermore, the motive power

__transmission means can effectively convert the change of

force, received from the rotation means, into a linea:c
direction and transmit it to the scribing line forming means.
Asaresult, the scribingline formingmeans canbeeffectively
press against the substrate with a constant magnitude.

_ The motive power transmission means may include a
facewhich is tilted by approximately 45 degrees with respect
to the circumferential direction of the rotation axis along
a direction in which the motive power transmission means



- 11 MD032 rotates. The notive power transm ssion

nmeans can nost effectively convert the change of

force, received fromthe scribing |ine form ng neans,

into a rotational direction and transmt it to the MDO32

rotation neans. Furthernore, the 5 notive power

transm ssi on nmeans can nost eTf%%tTver convert the

change of force, received fromthe rotation neans,

| Nt Opo BatbBear nfle! fckiOR Pubdr SpEMdnideish [HEans can most

scribing I'ine formng neans. As a result, the

scri pFRECHivRLY SoRviRF trkheschange 9% &oxagel Feppdygd from the

agai 86t 1ibieg SIS I8l nind ImdafONSidd a X tBANddidGirection
ower transmni ssion neans may include_a

The notive ¢
Cy i T | AR 5 Koo T 9 EA HORR e S FSE KpTmoTe, the

5 meansotiye pbebude-ahsnizldidiciedhs tag mebisSeFabet iR 1P onvert

a kind of subst e anong a.ql as l.ate l.ass .

2 ubstie fpattt B G0 MR Yt ol e rpRpfi83Gneans, into
sagphlieeprdneegaieamudtxannm$t;HMchEsmudbimwminemorming
wa cgra e, C uhlstra ol ar
celﬁ&¥ﬁg§ﬁr§ eg]gggkﬁgdi5ﬁ%%§§%§#gﬁ§%g§%f %?ﬁgﬁéﬁa#%ans can
or gffiftedlivsdie|press agminghi thel sphatrate with a constant

10 transyrSiigéRs Proj ector substrate and a reflective

proj ector substrate. A scribing apparatus according to
the present invention includes: at |east one scribing
head descri bpd maBeve; peRerarfihshidBVbR ndB mdPinclude a

movi ng .t he .scri bing head on a surface, the surface
bei d5P1af8M parallel to 30 the substrate, such

that the scribing line form ng nmeans forns the

> 50110 ochabb BB bdpn LA i P e o

20

descri bed above
ball screw.

The substrate may be a kind of substrate among a glass
plate, a glass substrate, a quartz plate, a quartz substrate,
a sapphireplate, a sapphire substrate, a semiconductor wafer,
a ceramic plate, a ceramic substrate, a solar cell substrate,
a liquid crystal display panel, an organic EL panel, an
inoxganic EL panel, a transmissive projector substrate and

a reflective projector substrate.

T R

30

A scribing apparatus according to the present
invention includes: at least one scribing head described
above; and a first moving means for moving the scribing head
on a surfacé, the surface being approximately parallel to
the substrate, such that the scribing line forming means
forms the scxribing line on the substrate, thereby the
objective described above being achieved. '
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In the scribing apparatus according to the present

i nvention, the scribing head according to the present
invention is provided. Therefore, arotatingnmeans,
anotive power transm ssion nmeans and a scribing |line
formng neans 5 are provided in line along the
direction in which the scribrn@2line form ng neans
noves. Therefore, the notive power' transn ssion

means not |ded gu the side of the scribin
line forni nénﬁég‘ﬁ %‘ngewqraﬁqs ] 6? tog%he present
om tinvdret spacetha tsim::slndm olﬁeadleas:cmrkiung Itcnethe present
for ast e

0" e EANPs BBl oS A0 2L DRI AN flad b amotve
pr o\najeek a:pq@mmlﬁamhymepasm@la sorabiogi bing forming means
di r epld BRovided &nti‘ﬁxéﬁibﬁg hARPAL ﬁé:a 3&%{1%1{1%& Scribing

the present” | nvention accord to
t he Fmes cFPIMIiDG cHERBA, MANIESh r e ﬁ@@réhl y l'aesﬁtg[tpve power

anD Witarfm 3 B s n&f&aﬁ?prbﬁlaé@\ﬂndﬁi’e s1hdoDf ﬁhe scribing
plurality of scri b'ga% heads can be provided wth

smali&e TR MegPEce tARR R et & %%ﬁ’é‘ﬁ" Fo omit
CONveid ispadle 96r theNgif@adit i Sheprswn teikhg Aureh @oraritg means.
since at | east two scribing heads according to the

present invention is provided approximtely verti cal

to the scri laitnged:jsmedivdoorsc:smirky mpeddmeost the aRS5least one
DUTREL 3l HEDC BEEEIARAAS o0y 8- BUEREY Bk P bdphlikately
of SCiib are orne Se intervars.
Asap@glalltl,el ite ﬁsspassbllblgedﬂ-é;e@ltﬁ-oa plurality of unit
substrates from one substrate at once thereby

i mproving the production efficiency. 30 Accordin

t he scri bi ng®h s ing SPPeBAtYS appareing tt%?epresent

preiﬁ'%n*t&%ﬁm Iy %Eiﬁihggm a@é@fdi/&g R@Vefhe present
transm ssi.on neans and a scribing line_form ng mean

13 invention, which requires only a small amount of attachment
space, is provided. Thus, a plurality of scribing heads can
be provided with a smaller amount of space than that required

when a conventional scribing head is provided.

MD032

Furthermore, since at least two scribing heads

according to the present invention is provided approximately

__vert:.cal to the scxlblng d:l.rection. scr:LbJ.ng la.nes. ___the_

number of wh:.ch corresponds to the number of plurallty of
scribingheads, are formedwithclose intervals. Asaresult,
it is possible to cut a plurality of unit substrates from
one substrate at once thereby improving the production

efficiency.

According to the scribing head and the scribing
apparatus of thepresent invention, arotatingmeans, amotive

power transmission means and a scribing line forming means



MDO32 are provided in line along the direction in

whi ch the scribing I|ine form ng neans noves.

Therefore, neither the rotation nmeans nor the notive

power transm ssion nmeans is provided on the side of MDD32
the scribing line formng neans._ As a result, 5 it is
possible to omt the space on th® i de of the scribi ng

l'ine form ng nmeans. BREIF DESCRI PTI ON OF THE DRAW NGS

10 FRi:0dipodih8ad il A ATbAEAMMLE1 Al XS RS/P cithe scribing
structure of a scribing apparatus 100 according to an

Enbotfiffe FOIFH N HEaPF dadifRS i nTesrederer paitherithg rotation
di agiedns oM Aheamdlivet goReff tPandPisylondid£d is provided

camt scri bi head 700 accordi.ng the Enbodi nent
of (9L EfPARiR OF i EPEHPLRAGITE SOPRIAG SRR AS & result,

5 showithdsapsésilsleirt® ohig Hes idpag ohiifles fsdide 09 the scribing

10

15

20

nmechani srﬁ 51Q.included in the scribing head 20 700.

Fi gurléle4 CEFMETH gberaélrﬁ“shovm ng a controlling process

procedure for controlling the scribing head 700

according to t#&@%é@ﬂ; t S5 ntion.
Figure 5 is a diagram show n%fé\Nséfuﬁ%re o‘?hgd%al I

screw 513. Figure 6 is a diagramshowi ng a structure

of a scribi pg4,3Q 1@@3@%&6%%@aﬁ§ﬁﬂ%ﬁﬁ%f a structure
exanpl e of thé scribing apﬁéar atus. Figure IS )
di a§fafm SABHPARTRPRIEATEE HI0 feqending sovpesEnbodiment of

of a&neopveBknenahveatkbnng apparatus 10. Figure 8 is a
di agram showi ng an exanple of a structure 5of a

conventional scribing head 9.
Figure 2 is a diagram showing a structure of a

cylindrical cam-type scribing head 700 according the
Embodiment of the present invention.

Figure 3 isadiagramshowingastructureof ascribing
line forming mechanism 510 included in the scribing head

700.

Figure 4 is a diagram showing a controlling process
procedure for controlling the scribing head 700 according

to the Embodiment of the present invention,

30

Figure 5 is a diagram showing a structure of a ball

screw 513.

Figure 6 is adiagramshowingastructureof ascribing
apparatus 800 which is another example of the scribing

apparatus.

Figure 7 is diagram showing an example of a structure
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Figure 9 is a diagramshow ng a structure of a

scri bing head 400, which is another 10scri bi ng head.
exanpl e of the conventional 26 axle bearing 27 turning
axis 28 holder 529 cutter wheel 501 side wall 502
servo notor 503 cylindrical cam 504 hol der hol ding
menber 0505 el astic nmenber 506 cam fol |l ower 507

| i near bearing 510 scribing line forning nechanisn1700

cyléﬁgrlcal can}t scr%ikiég ]$§§E§ odlnents o

t he present |nvent|on wll be descrlbed wWith reference

to the accmﬂﬁgw éﬁﬂ i w6 BRI ARPEE &S ucture
Figure 1 sho 5ﬁpg%gnp g%émggstrucgure of "a scrlblng
of a conventional scribing head 9.

MDO0O32

Figure 9 is a diagramshowingastructure of a scribing
head 400, which is another example of the conventicnal

scribing head.

26 axle bearing

27 turning axis

28 holder

29 cutter wheel

501 side wall

502 servo motorx

503 cylindrical cam

504 holdexr holding member

505 elastic member

506 cam follower

507 linear bearing

510 scribing line forming mechanism
700 cylindrical cam-type scribing head

BEST MODE FOR CARRYING OUT THE INVENTION
25

Hereinafter, Embodiments of the present invention
will be described with reference to the accompanying

drawings.

1. Scribing apparatus

Figure 1 shows an example of a structure of a scribing
apparatus 100 accoxding to an Embodiment of the present



apparatus 100 according to an Enbodi nent of the

present - 15 MD032 invention. The scribing apparatus

100 includes a table 111, a first guide rail 112A a
Second guide rail 112B and a ball screw 113. 5 The MD032
table Ill is structured so as to be rotatable in a

hori zontal plane. A vacuum ad‘soﬁbt“f on neans (not

shown) is provided in the table 111. The vacuum

adSOiﬂ%ﬂEiHﬁansth ééf.%bf".‘né%? ﬁé@:.ﬂgluﬁ@sté k8ble 111,

substrate 1 ncludin nount e

t abl @ fHES§ gudhe 7&‘%1- d 1A, awﬁcq fiuigie Failcldal pnd a ball
112As@newt hezsecond guide mail 112B support the table

Il such that the table 111 is novable in the

Y-direction. The first guide mail 112A and the second

5guide rail rﬁﬂe&amsé arnavidedtircparabl 86 49 ®AWe rotatable

ot hey.. he bal | ew 113 npves the tabl.e 111 al
Cho s p SRR RS LaNe o B IR TR “ORe BlaGnTreniip LRt shown)
railid mﬁzviﬂaei dar the n!galam aridt.us TheOvaoutih etds oxp ks means

b flf_li%le, ‘Jilﬁ;cf 1 Ag un|t ec ndr]]:ge lﬂt?l{r;sih%%ﬁr%t%u'f%%%ing a

The Sﬂeﬁﬂﬂaipﬁgt&ﬂrrwmt@d vo0othertaiske 13d| teidhegtable 111. The

10 SCIiding B‘é‘&a 710911 §1§§C§5§ rq:gl%t Qbcdid O&ﬂaé@&iﬁgﬂiﬁ support

15

20

T i
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scri bl ng hea upwar downwar first

camdie Ttedple Jse%‘éﬁ?d g chher bahiepli¥hésswpvpbag in the

head -d3@ dci 00V 98 25 40 ghhaeSﬁ afh &qzw&ﬂd thea séré@nd guide

second 117 noves the  scribing head 700 upwar
o TEOAIARE 79 BT A 1 RRRATERT th 8oChEOKRSY bi (e ball

st ep;cr’awe ma?@ﬁmttm ftlabﬂ.ﬁ aha &Clelnlgl e E&aﬁﬂ@am@ rail
er ei i n,the Sgri step an
hoI gq‘ét n%g:%tf’ 3 88D gudE, E%ilﬁd t he second CCD
camera 30 |1 SB are provided above the guide bar 114
g”d detect afle &bl ANERPLHFRLY LY 156 1S $HBPHEELS First
-pillar- 119A, a second pillar 119B, a guide bar 114, a sliding '
unit 115 and a f£irst motor 116.

The scribing apparatus 100 further includes a
scribing head 700, a second motor 117 for moving the scribing
head 700 upward and downward, a first CCD camera 118A, a
second CCD camera 118B. The scribing head 700 is provided

scribing head 700 upward and downward prior to and subsequent
to the scribing step. The second motor fixes the scribing
head 700 to a predetermined height in the scribing step and
holds it. The first CCD camera 118A and the second CCD camera
118B are provided above the guide bar 114 and detect an
alignment mark formed on the substrate G.

The first pillar 119A and the second pillaxr 119B are

”iﬂwfﬁéwéiiaiﬂémﬁﬁiéwiiéiMMTﬂéméééaﬁamﬁafgfwiigwﬁagééwfﬂéwwwwmwmw



The first pillar 119A and the second pillar 119B are -
16 WMD032 vertically provided on a base of the

scri bing apparatus 100 having the first guide rail
112A and the second guide rail 112B interposed

t hexebet ween. The guide bar 114 is provided above the
table 111 along the X-directionl@nd constructed 5
between the first pillar 119A and the second pillar
119B 1

bar YTﬁIESai!qu#&i% é %lﬂas Ilge?g:tc%'%&tlgfg %ﬁggfatus loo
sl i deavihg &he diingt Unnﬂellalal bh:gh tarel divedeepapdlgquide rail
10T [ S

ont o LR PR s IR ROOET L TEe SH S hat PRl 18 brovided
116 akeyeethe H@bsllq ditdg ademng ths, Xt‘ﬁﬁ%@’??—%n@‘ﬁé&&mtmcmd

5700 Héfﬁéen a&w&ﬂ!@c gﬁﬂ%xbalrwkléna%ha é@é@ﬁ& piil‘&u: 119B.
cutter noves on the surface of he substrate

G whipe ?-'fl‘i“s“%é?fh’gt 15 6% REP G 1R féiﬁf%éi%f §hl14 so
subs?]g e ve sA&dfﬁbﬂ.@SmTIEe £1 158 ln%am%ﬁ hasesisaéertis sliding
on t e 0 t Su e structure can

R e R B s PR R TR e EPULS SRl

the scribing line form ng nmeans 29 is caused to nove

10 Upward and %‘%‘é’%t&%b%' Oh %1‘& 380 5%35&3 &% #e‘egzd wheel 29

scri bing step eration of e ScCri

700. Ont'lthdﬂm: raumfrag:%e@d tneoswbbltrb@edéser ﬂ»ﬁ@n |Zheemotor 116
a2 ofd Ui 0%§, il R

scrlzijl ng 700ﬂa cor It%,; r%en?%gleqa moves

pr esEing W@nﬂ}léﬁe ‘F@Eu*%“ 3%@\/\59&“&?& uEher@rpfern wheel 29

SCI igvits lonn@nkOLvREcBESRARHS NyeNsBAft & NE | vhiderk i1 tlfse being
scri bing head 700. Hereinafter, the _structure of

t he
15 gcor BRSTGHL2ATP0E0E BUFERAY 2% Tt SERSSIRTENE - AS th&esult,
presericribiagt LeAeWik| Fbemdased i finsl smifndeicd ahre substrate
Fi gy e 2 and Figure 3.

MD032

The structure can bemade by omitting the secondmotor
20 117, in which the scribing line forming means 29 is caused
to move upward and downward prior to and subsequent to the
scribing step by the cperation of the scribing head 700.

The scribing head 700 will be described later.

Figure 2 shows a structure of the scribing head 700

according the Embodiment of the present invention. Figure

3 shows a structure of a gcribing line forming mechanism

30 510 included in the scribing head 700. Hereinafter, the
' structure of the scribinghead 700 according to the Embodiment
of the present invention will be described with reference

to Figure 2 and Figure 3.



MDO32 - 17 The cylindrical camtype scribing head 700
includes a side wall 501, a servo notor 502, a
cylindrical cam 503, a camfollower 506, a hol der
hol di ng nmenber 504, an elastic 5 nmenber 505, a |inear
bearing 507 and a scribing line form ng nechanism
510. The servo notor 502 is fixkel 1o the side wall

501 in an upside down manner. The cylindrical cam 503
is connected to the output axis of the servo notor
502. The <camfollower 506 contacts a camface 532

i ncl uded i n THecilingkiicdilicami-tgaa 5681ibIhg Healdlgp0 includes

10, B ERATS, 3, 4 Fobio BEESER, RoGFEAPLLRISn 503,
el ast icamrEab2owE055 @heayhpdderrzo hdine mentpsizdSAg . an elastic
n‘qg%@&ﬁ 508 , % dlineCh! ﬂggfr Qiﬁ\grﬁﬂ dicéy sl d bl 6 liﬁé@orm:mg
fi1xe wal |

I near beari ng he si

15 amcm%mgages The SRaTVerO bR é.oﬁglairé%&d B‘eztfi%made vall

g1 SHGER h@%tldbhaohhnﬁahn@ar | i 2071 Gl TEVE ddie 503 is
hoI der hol din er 504 upward _and downward. K The
scr.%mgeq#erﬁeg%mengu%%npémhanﬁe{ﬁ% BQheT 502. The

f gl Imf(rjfmfhb“{gg_{ eg;maldqnm WD kil f@mjl ; sdewvimlaideda in the
t e ol.din 504 e e 0

01y sl PaR A0S T e finLink nERLEB E0s Axially
di r@ﬂippnztthhm dasn ol licackr 506 tswehc dima303 hendamgollovwer

su bs'.:{(f 1&r ghtgrﬁlé he ﬁﬁgéiég{lfc ﬁ’ ﬁl@grtéb% a%%:)’es thg holder

respectTve e Scr R T orm ng I'smb
i nclhn;leb-m mezﬁuea:xls@%sar mgllz@mﬁ@@atrd tthe wolldedrical

hol i gsgbef% @af %éﬁfﬂxgga@o% i Mkéh +_§ ad dilae wall

supporte bearing 26 so as

MDO32

- 15 r ot &0dplead anaégaértbe hatéeriholging aﬁﬁf@erab’tﬂﬁ ith& mannex

20

tur i@ 8xhe the Qﬁlﬁeﬁrsﬁééﬁiﬁ@ 5loi7N€ah Qfdﬂd]ﬁh@"ﬁﬂﬂﬁderzﬁoldlng
whi ch i s rotatabl e about in inserted at, the |lo

end MRILSE PR WRYyES el AoEBVETGUr e THY. Swwﬂl&%fommg
| nenefePiatiiiReh 5T aRE # cafl Asigsawdo506Xatele, ammve upward

wheela Bnsl2h s thePhali Ak o Phs g TREY S04 St YR 11xe,
and transmits an external force in the upward and downward
direction, which is applied from the cam 503 and the substrate

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

The scribing 11ne fo:rm:.ng mechanism 510 J.ncludes an

25

30

axle bear:.ng 26 attached to the holder holdlng member 504

a turning axis 27 which is axially supported by the axle
bearing 26 so as tobe rotatable, aholder 28 which is rotatable
about the turning axis 27 and a scribing line forming means
29 which is rotatable about a pin inserted at the lower end
of the holder 28 (see Figure 3). The scribing line forming

means 29 includes, for example, a cutter wheel.

Hereinafter, a plurality of components included in



MDO32 - 18 the scribing head 700 will be described in
detail with reference back to Figure 2. The servo

not or 502 energi zes the camfollower 506 5 via the
cylindrical cam 503 such that the scribing line

form ng neans 29 presses the substrate Gwith a
predeterm ned | oad. For converdiferice in describing the
operation of the servo nmotor 502 in the Enbodi ment of
t he S e I g4l n; of

ot G ER T b8, 7087 witd B hEEReA R abfesL witn
t he refeirfeidobmcicO Fgwe #.4 s a positive direction

and the turning direction of the rotation axis of the
servo notor 502 which noves the cam fol |l oner 506

upward i s FheegarveenatpEiQdeneTHd Ze6t dhpngan follower 506

MDO32

5 Openhatd ﬂi@cﬁilhaﬁlc&mr&iﬂf@ %ﬂﬁh tRat e ePast: ibi/&g 11ne forming
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di recti on_an e negative 15 direction ar

to &&eaps 85?’{‘?%‘3?&?"& PYURStIAle £ wikhy ﬁtl?’{)%‘{e’cermlned load.
r ot &tdxorconwmﬁieh ; \iel )des'aiﬂbiex@vﬂzhﬁob?l‘eré@ﬁh ons of the servo
prow , .t the centra i.s of t erotatl

Pt 380 Bhe BEpSEERER of e Strddkn Irdientggn. tre
in vﬁmmhn@hdlhelcdtennhofdthg netdeion Gk wes thepwarsro motoxr

and S%QV\Q%Q@EH mc;pe% Ci%heggfnl :E@il&?é? %g%z faRgci£d nglt:Lve

an out pu servo I'S provi
bet Wdaectiensando the Rpraingodizadtipa nél 4be mokdiagn axis

m”%@tl?@éex%ﬁ?n&%f ggﬁ'mﬁﬁch VRS el EAR %@ﬂl%wbtﬁesOG upward

noti ve power between t ['Mtndrical cam 503 and
scr i AgnePRE1VEr ﬁlﬁ@% 2Bhg Eptaking PH@I%{*PBFnaf the

| n@uk-ai RghaxiBans ZhdDYesi ive Elradeidn | Ane tRe Oﬂégatlve
the central axis of the rotation axis in accorganc

wi t FLERECLBRaRFEnTEECEREIs EPyBSNBL oPOSHEIVEe Totatlon Pand a
Speehnkgatliig, rbhatieam,f aeeptd2iebliyhe cylindrical cam

503 is tilted along the rotation axis of the

cylindrical cam 503 by a predeterm ned angle -
(her ei naf t eThe skeefermetiot G0asismptbeddedngletl thaththe central

axis of the rotation axis of the servo motor 502 is along

the direction in which the holder holding member 504 moves

upward and downward.

The cylindrical cam 503 is connected to an output
axis of the Servo motor 502 and is pxov:Lded between the servo

cam 503 transmits the motive power between the cylindrical
cam 503 and the scribing line forming means 29 such that
the scribing line forming means 29 moves on a straight iine
‘along the central axis of the rotation axis in accordance
with the rotation of the sexvo motor 502. Specifically, the
~ cam face 532 of the cylindrical cam 503 is tilted along the
rotation axis of the cylindrical cam 503 by a predetermined
angle (hereinafter, referred to as a "lead angle"). The

‘motor 502 and the holder holdlng member 504. Thecylindrical



- 19 MD032 position of a part of the camface 532,

the part contacting the camfollower, 506 in a

direction in which the camfollower 506 noves upward

and downward, changes along with the rotation of the MDO32
cylindrical cam 503. Therefore, mhen the rotation 5

axis of the servo notor 502 is % otated, the scribing

line formng neans 29 integrally noves upward and

downye ok Ve o bhgaserss anleowh 2% s%enthaepéwwdn@acung

of the cam503 is viewed froma point of force to

t r anshy CEREPILORRT 0% 1B eRt VRLGR Cheogam § ollower
energp eedves upwdirdenid @owhwadd, shiatgekha ciayioh thvebtation

g|0r6ec tZ‘Sﬁa l@m and dg\é\m@\gﬁbgo %&.@rtl al‘ﬁ{)or G%e Totation

5 upwaaxisamd dimenserdol moéorosdiante metdtdde tthd tsetibing line
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| |
b donabipd PeafRe) M eifarty mlBOHbR a kel Mo R{ald with
cyl ithdr ceml foddrwes 5068, Afhaiedbel oociioneofatheraimm$03 is
to the.wsy Ee&loagahgaéntm@ f&P@e V&- sﬁ{sn?lo ed B the cam

cyllndrlcal cam 5 |ng I ne rmng
meaRd 329 thee CfifoFiodd@wer |5°ﬁe1§| @ngrzeaeﬁel& ﬁeéﬂFGﬁtlon in

l n whiich the &&ml bbﬂﬂohéﬁeséoﬁﬁﬁf& %@%m&@b@&wmd by a
herefore, neither the serv

ot BRI 58T EPE PR i AV ECREIER: (WAt KB @1 Lower 506
bet weens dvearsEana doMmVarZDPn aldoridanse whii g:hlel fiElted angle

formn ne n.the si of th

scrl |glglel %ﬁ'ﬁ %%??n ?ﬁ%‘{) %#1%%?5 u%s fd é’?ulsfarvo mpLox 502
postirbhemibterd to tihe spmcioblvwdrre 508 tdacthe lylindrical cam
scriggsng line formng means 29. In the scribing step,

the cam 503 and the camfoll ower 506 press agai nst

each other due to the energizing force 30 by the servo

motor 502 and ddicr AAG a¥dvkOr § co.-t.&QHl_l:[t{‘& the scribing head

substrateG to this energizing force. Thus,
f ol 78%er theoreEYR Mok A% .a eSQ‘XlécX@Ia‘Mﬁdy§aF“n5°3 and the

. Cong@eibh§ L £RENForming means 29 are provided in line along
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the direction in which the scribing line forming means 29
moves upward and downward. Therefore, neither the servo
motox 502 nor the motive power transmission means between
the servo motor 502 and the scribing line forming means 29
is provided on the side of the scribing line forming means

side of the scribing line forming means 29.

In the scribing step. the cam 503 and the cam follower
506 press against each other duvue to the energizing force
by the servo motor 502 and the reaction force, f£xrom the
substrateG, tothisenergizingforce. Thus, thecamfollower
506 and the cam face 532 are always in contact with each
other. While the cylindrical cam 503 continues the

29, As a result, if is possible to omit the space on the



other. Wiile the cylindrical cam 503 continues the

MDO032 - 20 transm ssion of notive power between the

servo notor 502 and the scribing |ine form ng neans

29, the scribing line formng nmeans 29 forns a

scribing line on the substrate G As described above, MP032
the scribing line form ng means2®9can 5 formthe

scribing line on the substrate G wi t hout the

transm ssion of no |ve ovver bet ween the rvo _notor

502 ¢ ra%ﬁ%%sm.%é YR BT PSR D€ (Rey Rotor 502
I nt edilidipited . scrADimg &Sm]et forhéngcmebhag2d i nehd (Bcrmr’q}ng line

29, |
TRl S eREAE, 00 nind MDY P SBerthee .
str uim teabrsileld Bbatvet, hthe recmsih beg drinef fﬁp@méngym@ans 29 can
5the PRy ?Hél lg%];ro%rﬁl 110 e 6ﬁa@§@ tétﬁﬂsﬁﬂaﬂéqe(; without the

SCTI I ne g neans rom:t servo notor
502 trrRhsmissiemsd athve Posey dadingenitheSer@gcoder 502

forcgmd e sb&@.‘?ﬁ?i#;‘ heflet BothEngSRENRs Y e P ifnft@ﬂf\rupted.

the scribing line form ng. neans 29 are nF‘Er OoXl

{ he AfafeTePH ot Fhe RSO Hioeh ToREIog PEeaS always

ser frestd dfptiolstbGhersysaidted G.n the negative
direction when the increase of the reaction force

0applled to the scribing line formng neans 29 from

t he subst r atitheG daxcr Eases5Bheoffortde dyplindmigmin cam 503 is
foll 506 1o .pnLes t e £ th
contiEHe e d, S BIF PR NRS o} B 5RETL) 860 c2 801 BREy) Be the
502 parrezsstm:actgecfdzrcet Heo posi traeswittedi ba ®henschdébing line

dec rf%@g'ﬂ%{)m‘%%gs Y] Sﬁ:dﬁ{ thd %8?35' 1 £k L.Sbﬁearfd){:ﬁe RYansmission

means strate ecreases the force for

15 t he eddrhcrignconef $be reachieBsfegapnse RndAnfitdded to the
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532 fugd fﬂo‘:B@ Wlflﬂﬁﬂ ene s&f ihNeg MBirde Feiideg Méakd@9 are

substrate G the responsiveness 30 of the servo notor

502 a@&’ﬁ%‘é—“’a"ﬁﬁﬁé’xﬁﬁ’ﬁt &&Pet-he sane.

In both cases: in which the cam 503 and the servo
motor 502 are rotated in the negative direction when the
increase of the reaction force applied to the scribing line
forming means 29 from the substrate G increases the force
for the cam follower 506 to press against the cam face 532;

Wand 1n contrast :l.n th.ch the cam 503 and the servo motor

502 are rotated in the pos:Lt.'Lve dlrectlon when the decrease
of the load of the scribing line forming means 29 to the
substrate G decreases the force for the cam follower 506
to press against the cam face 532 due to the undulations
of the main surface of the substrate G, the responsiveness
of the servo motor 502 can be approximately the same.
Therefore, when the torque of the rotation axis of the sexvo
motor 502 is maintained to be constant, the scribing line
- forming means 29 can move upward and downward along the



Therefore, when the torque of the rotation axis of the
servo notor 502 is maintained to be constant, the
scribing line formng neans 29 can nove upward and
downward along the - 21 WMD032 undul ations of the
surface of the substrate G and_the |load applied to
the substrate G fromthe scrlbl?ﬂg Tine formng neans
29 can be kept at a constant predetermined value. As

a reaﬂhalawsnécaf *Eh%gsﬁff‘écé thm g&sgﬁxa%@e@naaaeﬁﬁe load

agal nst he substr at a const ant ad.

o RBRLESACKS (1S EpnEHATMI d5Rmaohe: S0 HhLrs; HiAG forming

aboUtedfs 480688She b dthiat Saschstdift b&@ﬁ%%&ﬁhﬁ@d value. As
efficienc of ower _which the_cyljndrical cam 503

rece?¥&sY FhEPLAt B 1pHPeARFAPTIB PERES apainst

MD032

5 pometh@gs@bwt@t¢ anabithli 4 esdnOramndidd@nsmits it to

10 MeaNS Pt hé chi® o1R Wated s H!- JONPURE & 1 €

15

20

30

the servo notor 502; and the transm ssion efficiency
of power which cylindrical cam 503 receives fromthe
servo notor B 2aaddcengld sofntthea pplndricaid cam 503 is

u 3 : ' ' a 11.s s s

L2155k ALEE S, 4 AEELLRY, 6 EEARSILIS, Lhe'fghusaston
Fur t¢iefimenicy o€ powdr ofhidle Wy cyildgdricgelf oamiHRp receives
G dwit 2Rd J:toti:%tlonal

rotational torque of the nbtor axis olif-Bt he servo
502 Yrecdiave andhEnpnyniarnt bi frdhergerNer nofer 5% ana the

positrfixnifssidif c8€h bhbhgy! bﬁq)cfﬁxnhﬁgcﬁeaphﬁanem cam 503
t he vva,rd nd-downward direction and the rotatio
pos |It‘-‘1p ?E gmsthe Ferysmgtor; pRk2 ahd, 6’%8?6 F—SSB‘E‘:‘& ghpower

be Ijm&aﬁbvjafm+aﬁa+®@ﬁnwa'fwsdiﬁét€tlcﬁflamlﬂl ngahemthOi)t to the

ConER TSP BNy 5 e RRPRTTEATs 98 FrROu

negatively affecting the responsi veness ther eof when

corbi ﬁg tgg'gg‘ﬁ&ggﬁléggt,i PRal 1 S84 1Y PN 9180 ine forming
means 29 in the upward-and-downward direction and the
rotational torque of the motor axis of the servo motor 502
can be linearly maintained. Furthermore, the position of
the scribing line forming means 29 in the upward-and-downward
direction and the rotation position of the servo axis of
the servo motoxr 502 can be linearly maintained. Thus, the

scribing head 700 can easily perform the load control and

negatively affecting the responsiveness thereof when
compared to the conventional scribing head 9 and scribing

head 400.

According to the scribing head 700 of the present
invention, the servo motoxr 502 rotates the cylindrical cam
503 by & positive direction or a negative direction. Thus,
it is possible to move the holder holding member 504 upward



According to the scribing head 700 of the present

i nvention, the servo notor 502 rotates the cylindrica

cam 503 by a positive direction or a negative

direction. Thus, it is possible to nove the hol der

hol di ng menber 504 upward MD032 - 22 and downward MDG32
al ong the |inear bearing 507 viZ2 t-he cam fol | ower

506. As a result, the scribing line form ng mechani sm

510 n be noye d and war d. Accor.di ng t ‘
Uhe 3R Pamgaﬁesﬁ 0E0¢ 1ERGah RARInY PRY T3 iF iR Lover
cyl i gulg | cals aare OBt | Stﬂ@tsai:aab,ﬂmg Lahet fﬂ:gth:yngdllec/hargi.sm 510
t he ser not or. 502 aaInc?ere m)vi ng, t he hol der hol di ng
nmenb&Ft Wff e PR 319 SIRMEGE - Thus, the

position of the upward-and-downward directi on of the

hol d hol d 4 t
STEVTL LB LGSR, SO B o presen

400 J(rseﬁélﬂicgur she)cuhindri¢al rgm h@%ef-sqref,%e Adve roited ingly

2) vy ?bé@%o&d&?cﬁ&éff t%ﬁ@bﬁ AL O ﬂa@ﬁéldeﬁlﬂolding
excel I ent ow ng capabi | scri

f or rﬁ%‘ﬁ’%ﬁﬁ& Vi@ f &’ﬁﬂhfﬁ“—%‘ﬁ%r AP & he TEGSt aEge Ql%ﬁjoi?ion of

t he ﬁg&ﬁg@ﬁﬁm&mm@ mcﬂuﬁ h@f mane holder holding
accordin

to.th b d?7 t
0 i nv &S, 585 Fga’ggééllﬁp‘go{kbf%v%% ﬁergﬂl PL‘gg’“?ﬁgl%%d to the

f or oigrendomails Bt iBinpvasad At deerwAldure 9) and scribing
ont Beacha” LeppofnbBRRRke 70 @0 MRS, (R Hitdd wneer
pr owisded ien gd!mr hobdeexcelldiend feddiosringD4capmizhlity ngf the
as iy 4hg . % &ggn&qﬁyéﬁ{%hg R ?ﬁﬁﬁigfﬂgng%%dt@e surface

and scrlbl e torque to be

15tra1¢§_m‘¢hﬁe§“b§tﬁflﬁ@es§r cgingel o aﬂ-@ﬁrﬁ -ng nmeans 25 29
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is small. Furthernore, responsiveness of the

upwar d- and- downwar d operation of the scri blgg
formng neEREERERISTE i CPopitR@do thet AeFABlRg head 700 of

accehdi pfetént henvant el | Gal i&apbb¥PBle to move the scribing
line forming mechanism 510 upward and downward in a straight
linemanner.. Thus, compared to the case inwhich the scribing
line forming mechanism 21 is provided in the holder holding
member 404 which turns as in the case of the conventional
scribing head 9 and scribing head 400, the change of the

._4_‘torque to be t::ansm:l.tted to the scrib:l.ng line form:.ng means

29 is small. Furthe:more, responsiveness of the
upward-and-downward operation of the scribing line forming

mechanism 510 is improved.

Furthermoxe, according to the cylindrical cam-type
scribing head 700, since the structure of the scribing head
can be compact, there is an advantage that it can be

accommodated in a small footprint space.



30 scribing head 700, since the structure of the

scri bi ng head can be conpact, there is an advantage

that it can be accompbdated in a small footprint

space. - 23 5 MD032 As described above, the scribing MDO32
head and the scri bing apparq}gﬁ%according to the

Enbodi nent of the present inv i'on has been

described with reference to Figure 1 to Figure 3. In

the exanpl e $888BriPefhBUYE, nkddH By Fead B84 the scribing
scribing line form ng neans 29 corr '

: ! es{gﬂg;mds to "a
scr i HIRRFa4YHe 3C6P Imeths ther JEibpEtmaRt o 9% other present
a scinvdmglidn has beed 8U86LiBLE WwitlleeTRINEAIDLOIFDHdre 1 to

andnl_the gé/:#'ondri cal 10 cam 503 correspond to "a noving
nears SO Ving the scribing Iline form ng neans such

S5that the scribing |ine form ng neans presses the
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substrate with C i e e serva,. not or.
502 corres pgﬁdgﬁteoggg‘&\ﬁgég?%%ng‘g’ngiﬁé?% ?n{éog%lo%?re a?' the
r ot &drgibing dinehdoariialy weater29fcedmespemds dio da scribing
bei &Qn@f&:ﬁ!b@eﬂeﬁﬁs e fe‘H‘s}fY! 4d ff% ROEREL AP g 1ine
direction in Wwhich the scribing I'ine formng nmeans ]

nmov&sr 2 Fbpsitgatecy| ithgr iseavoc aRton3 588r padpdhes cydingrical

Dt ickth PEIROx rlcHONA £6 "AMdPANS mbahs! F A RBVi L Ehé scribing
motive power . between the notive power transm Ssion

meansPENtPYRENS ASaRsHUPR AR S0 the SATP ichAdne kAFing means

t he pgesisbisnthé istd ftfald §i iR Sofietant BAgRL 88" Jhihe sexvo
rotation axi

[ I h i al t of t .

esBelel " Bo2 FeftefRefiR & fhatitomenda Lotatsie about
not aveo iposrn axdlssnths i dicasstbei o) theovo tatieh axg s being
the,.. i i ion".. Eurth _ the fi. :
e BYSHBCL B g 4 ekl o B DEERRIRE Rk gL 1o
movihgchh&hecr ¢t Hgindeddnen fomninfoacresys hmolvess "t.heand the

scri H]Hd.t-ieglf o&%n%&@ar&rfigg&ééﬁe 2T R NQAkERE  power

on the substrate, the surface I ng
transmission means for transmitting a motive power between
the motive powex transmission means and the scribing line
forming means such that the scribing line forming means moves
on a straight line along the axial center of the rotation
axis in response to the rotation of the rotation means, the
motive power transmission means being provided along the

predetermined direction". Furthermore, the first motor 116

head on a surface such that the scribing line forming means
forms the scribing line on the substrate, the surface being
approximately parallel to the substrate".

However, the scribingheadand the scxibingapparatus
according to the Embodiment of the present invention are
not limited to those shown in Figure 1 to Figure 3. A scribing
head and a scribing apparatus having arbitrary structure



approximately parallel to the substrate". 30 However,

the scribing head and the scribing apparatus

according to the Enbodi nent of the present invention

are not limted to those shown in Figure 1 to Figure MD032
3. Ascribing head and a scrregpg appar at us havi ng
arbitrary structure 24 MD032 can be included in the

scope of the present invention as |long as the

f UnCéaIDrb@flrﬁﬁQm&@nﬁl dass Iddurt IO hd sz.ﬁﬁﬁ:ﬁ:\/@.%ve%tlon as

4 SHSRS 8 EBATOIT IR BF BREk begra e avove is Sehievea.
controlllng the scribing head 700 according to the

Enbodi nment f
control li ng3od

he pr.esent |nvent| Herei.nafter .
] 0 Ao OF on e, SC

Sscribing head 700 |n 10 order to scri be the substrate
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G by the scrd ,
reference tolg gur e %ﬂl %ép) P?élggrsg%{?ggg ﬁﬂn%clv?\:rsedéue fox
t i masgteeddinss tltvh ecr@pénathem WO eeogding twyth¢ fmbodiment
f or PG HE ghSe Lén t 05 nt QR FLOS. 15H8£§iﬁ8ft@£ngthé”%ontxolllng

Cat egori es are: an X-axis operatlion oper atl on 1.n

whi SFOCRESSPFPEPAYTRCERE TRR Rdsingh theeSCEiBiRg Ztead 700 in
a Zoxdes ROSisidrabesahll Babcsehitkend BYSithie0 Bc@ﬁblhbehead 700

o widone BRI 2 B R ehet: 55 FASHECA-( he

scri bi ng Irne form ng 20 neans 29 noves in the

Val e (chanBBeCRE bRA T o T ot Bhoue 8 bitngishiart gF the

not ope§aRion/vf d;lmrpbe;nbn.ngmm ftd::m:sxg mbang 29 der forming

o BRE0 B 2 B Gy ) Lo PP B entton

to éepppatianaig nduidlontivhi seribhegpbeadi 98 meaes jon the

thesdpa¥tatb e £385id po8heWBn 48tting (setting position of
the scribing line forming means 29 in a vertical direction);
a Z-operation (operation in which the scribing line forming
means 29 moves in the vertical direction); and changes of
a torgue limit value (changes of the torque limit value of

the servo motor 502 Y.

An example, in which the scribing 1ine forming means

25

30

e) on the substrate G in order to scribe in a direction which
the positional data in the X-axis increases, is shown. In
the example which will be described with reference to Figure
4, the torgue of the servo motor 502 is limited based on
the position data in the X-axis.

First, the position data in the X-axis is set in a
contrxel section which is included in the gear-type scribing

28 moves from the Teft (position a) to the ight (position =



t he exanple which will be described with reference to
Figure 4, the torque of the servo notor 502 is

limted based on 30 the position data in the X-axis.

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

control section which is included in the gear-type MDO32
scribing - 25 MD032 head 7007 %ﬂe‘position data in

the X-axis includes: data showi ng an X-axis

cut th@@d' %@OS'ItHe S)O%EQ& i Q0+@) 1ndeha Xs%gt a%cﬁihdes data

X-axl s Ing-1n positron (position
an )@%&Wénﬁu%ﬁl iﬁga&lﬂﬁ c@iﬁﬁmgﬂﬁ mxtw ((ti&ﬁﬂttw 51) data

. SR6R184 0 NY- 24 X ;_ﬂi‘élﬁrféuiﬂ %éi‘tf&ﬂﬂﬁééﬂion c): data

p05|t|on position e); .and data showi ng an X-axis
scri PROWIRY AR ErfBhs R}&IHIP%'H”( |§l9§19t31e$ﬁ-°f‘1) poshiion fpesition
5Ccut td Ng-ddeH @HdwW iy abPRShki8Ncal tih§eiX Eifletion position

h t t ﬁ
P A T BE R T AR B PEY padt1h6rs Bot Lo fompletion
me@asxmmﬁnngpoaltmanlenlontmn5|x+am1$peattnng &h podition

the 38%{%% or?%r) )goaﬁpjl.sé pOSI tl sﬂ?%ht }%0 s:lf.tzion c).

eXIS& ween aXIS op |ng pos 1 on
( postilte Enagi.p ptmimresn-:m anmlegepatpwbmrpl(@msomon d). the

10 pOSI;,g 'eeﬁé RRTilh ?n,lﬁlé?]mﬂf ’@‘i&ﬁ(ﬁ&g’fbﬂﬁ?'(b E.tg.%haeb "end the

X-axis is se contr sectl on I ocess
proé%’@é’slﬁ oSeEEping cpmpletipn wmttmﬁeﬁ qmef) exist

SCIigdthdr BR XU 8pePBRNSN 2 4:9¢ 1 AP HBLAY 180 pos:Lt:Lon S1)

scribin I|ne a 20 position-determ ning, torque valu
is G Xpakis T2 tF ey FPHHlﬁéﬂépnPﬂ?%ﬁl?%rQR&§lt1°n E1l).
val ue is output the process proceeds to step 2. Step

2: The scrihing | ne for ns.29.s jroved .to
15 7' axi's wal ¢ PROSBOLRE AP (it CPoR 35 ha apisyas &t in the
scr icbhintgolli secftdxmi, N hee peocAS s priovaveds tthe spepcdss
proceeds to step 3.
Step 1: In the operation of the scribing line forming
means 29 for forming one scribing line, a
20 position-determining torgque value is output. After the
position-determining torque value is output, the process

proceeds to step 2.

Step 2: The scr:.blng l:Lne forming means 29 is moved

25  to a Z-axis waiting posﬂ::.on (position Z1). After the
scribing line forming means 29 is moved, the process proceeds

to step 3.

Step 3: At the time when the scribing line forming

30 means 29 hasmoved to the X-axis cutting-inposition (position
a), the scribing line forming means 29 moves to a Z-axis
~cutting-in position (position Z2), and the position along

the Z-axis of the. scribing line forming means 29 is held.



Step 3: At the tinme when the scribing line formng 30
means 29 has noved to the X-axis cutting-in position
(position a), the scribing line form ng neans 29 noves
to a Z-axis cutting-in position (position Z2), and
the position along the Z-axis of the scribing line
formng means 29 is held. - 26 2&D032 The Z-axi s
cutting-in position (position Z2) is a position where

h 49 ‘g
by ETEE g et o o A BRSPS ) H Fiosaaon
ver tveetre Wig scriibangAtine fdmmipugsinenos 2% hiagl Wovefelownward
Pr OCE$ % PEGR %%%t O (sUr¥hes o tﬁh%zéstr“aﬁé b?qrpghs vertical

torque [Tmt “value i's set he servo no

out pttseehtoRt i fifitieg the meuhwnt igfedd, thepgpress proceeds

MDO32

5WOr dsg dhe scribing line form ng nmeans 29 noves

io
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10 in the horizontal direction and clinbs the
substrate G (position b) , the position of the
scri bi ng I | retdporgd tAgcmwngZQoL:Quéhﬁﬁiﬂleue is set, and

cutt,i.n ositio S dev whi.l e
i et b oot £ Eiie L LBb Y Hegiaue Liwiit yalue.
ON, Irhetherwwpmix.owhéfihea sesibingtiimd ferpbsg ie@nso29 moves

05, e PRL] Bbgabhigy | 80ULAY 0B S S PAR Pl "eubsirate G

orlglna axl s oSI t1 on a I NCreases
t or diresittiameby . m@@wtim Oﬁe@de soribingtliimg fhemlng means

cli rﬂymtaerz%eismfﬁ ﬁ%nﬁ@§1t£+h E’e'daqu % ﬁue ‘rh{lht while

val ue i s set t'or
smaliN-PRSud iy pRsikipnd %hgﬁaélo@%tﬁ‘é‘ti %Téﬁ!iura aiteIZ’(!P taﬁ@llfler

end i@f oe tmb%b&%enﬁtmeaotzhe;x%rsl b:'onglolvken@.hfaob@sﬂg:lon of
nmeans 29 cl.i nbs the substrate G . \Wien t

X he
scr ERFIHRERY AP FPTREmean 22 Q‘ﬁ?‘r‘lﬁﬁed:hter%flginalz -axis
su bs:ﬁ.llta:h.agGthpI&l ﬂum Md ihbeepesktihtafqidieth@beby causing
scrl n LN of .the_Z-axis
oot EhropRa et B e 268 FLaRbnd e FFERT A, Sneratore. the
pos clliimb)ingitgrajue binprvalvemstdwt seMhe cnpdbifrigtorgue 1imit
QZFva;aLuBuigl Qgsﬁgiﬁux?alue such that a chip does not occur at
the end of the substrate G when the scribing line forming -
means 29 climbs the substrate G.

Step 5: When the scribing line forming means 29 has

climbed the substrate G (pos:t.tion b), the posﬂ:a.on of the

scr:Lb:Lng 11ne formlng means 29 of the Z axis cutt:.ng in
pPosition is deviated. When the IN-POS (in positicen) signal
output from the servo amplifier is OFF, a pushing torque
1imit value is set at position ¢ by a controller which issues
an instruction to the servo motor (e.g., NC or sequencer)
after the scribing line forming means 29 has moved by a preset
predetermined distance. The servo motor 502 outputs the
pushing toxque limit value. If the setting position in the
Z-axis remains to be the Z-axis cutting-in position, a



limt value is set at position c¢c by a controller which
issues an instruction to the servo notor(e.g., NC or
sequencer) 30 after the scribing line form ng neans 29
has nmoved by a preset predeterm ned di stance. The
servo notor 502 outputs the pushing torque limt
value. If the setting position 2h the Z-axis remains
to be the Z-axis cutting-in position, a MX032 - 27
di spl.acegent is, spall d an_appropriate pushing .
torqGéSPE%Fe@‘EPFb?‘ﬁgS'BﬁﬂEOt apd %‘St%ﬁ%@rﬁﬁ%,p? ping torgue
set t fag smsikiingncannot be dbtaisedet Thnst, hehe satitdng position
pushi Si 1] | ' fuyrther + AX] . .
Gt 1 ERoehe houfls Sb¢ At 2sale BEERYRG BobLPEbl wnich 1o
subsfuatheGbeiarp the Fhaxig suttipg-dor poshiler di oroghe upper
IS PHLLO okN -gh g SEL L position d) at a preset
5scringll\‘ngass:pe(()ed E?é( us‘?ng %ﬁg (Sri ving torque (which is
limted to the pushing 10 torque linmt value) for
trying to nmygep ¢ t Phelgend St s A biRgShéAQM B id moved to
scribi n%{‘ pressure. \Wen the gegr-t;(;ge scri bi ng_. head ab
700 ¥he X arsEingsileesdtdon He F Gt oLesptosetibipg speed by
st ems?ix;é&rﬁth en'ihﬁ_nﬁﬂ &o&qﬁé_oi(lf]mismeed 1Smﬂﬁédgﬂsethé @ushing
a cutting-thrqu S ich can cut the substrat
10G HRAae it TRHIB Do, BEAIRg T Bdue' €5, tHE°E 6818 pushing
cut tpowi-tivmwagle darihieng prestuval udilien tiee gedile typevarribing
not t , 1ot hrou | Y
val B e R lhe A AIE Thd YrHidd Broceeds to
Z-axgterutiing-in position. The nutting-through
torque limt value is set as a snmall value as in the

case of clinbing such that a chip does not occur at
15the end of tHeBsubst Thee SHRABARINERSEG ping daGfeased to a

f or PG IRARG LS | Ml edahchietsabstbatate G. The
(X-axis cutting-in 25 conpletion p03|t|on,q‘£05|t|onh
e) . S8tdyng- RIOgEPeeH bF R aSsle f Hrihgl - 2¢eh toxque

has 1imit wvalue is set. The serve motor 502 outputs the
cutting-through torgue limit value. The position in the

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

as in the case of climbing such that a chip does not cccuzx

at the end of the substrate G when the scribing line forming

MDO32

means 29 is cutting through the substrate G (X-axis cutting-in

25 completion position, position e).

Step 8: When the scribing line forming means 29 has
cut through the substrate G (position e), the position of
the scribing 1ine forming means 29 in the vertical direction

30 again returns to the Z-axis cutting-in position.

Step 9: When the gear-type scribing head 700 has
reached position £, a position-~determining torque is set,
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cut through the substrate G (position e), the position
of the scribing line form ng neans 29 in the vertical
direction 30 again returns to the Z-axis cutting-in
position. Step 9: Wien the gear-type scribing head 700
has reached position f, a position-determning torque
is set, - 28 MD032 and the serd® hotor outputs the
position- determning torque value. Then, the

scri |

the Dote PEryduD AL SRAME YA 5, 20PLP- afPUBRLk g torque
operedlwms [Mhegonphetserlipinghding ﬁ@xmbmglelansezﬁsonce again
for nrslan t‘ohﬁhé@-sé;&?é GaPrifly %@@1&@&"1 - Y BBriek HE Wribing
head 700, as previ ous]%/ descri the cutting edge's

ri dg‘@fb‘faﬁ?@%ﬂﬁ? FPEaERA £ or mi ng neans 29 hol ds the
gposition which overlaps the nmovenment path of 10 the

axi al center of the second turnpin aX| run

gear -type rbianﬁcﬁé &nﬁogln?h%? OriEs aP%thr‘% ﬁ’ﬂB’StIate G
| i neoythé gedrh igipealegr €bing miacay gh} raesp:eelé@snyﬁescnbed
Whe the rvo oy 5Q2 is rotatin dri 15

e AL EREELYE NRhE s Rt phHE? PRAbB L e iy means
upweaed h@ﬂ.disdmmw@odluant \hhlobl afeer hapsli thge medsare0path of
Thu%:'he ta}t::r.as.’l. %%%a:'epsl % t09:' th egelc%nﬁmtugzpﬁnr o%?c'i' ngun by the

orque as a Sscrining pressure via t he ser
502 gegxd tapPecF ¢l pipphead 708 . a'Blpesz PEEe afscz;:rlbzmgalme with

subgl hal® @egRReP@rALREN %h'thlés%ellgmf%gme%o 4. Ball
screwtype scribing head The scribing head 700

according to the Enbodi nent of the present invention

uses the cylhedr taal s€2¥ APt boR 5 o E%t%@mnfg(].'y' @\!ﬁ.ﬁren it
506 ,as a Howeve

tjive power hr ansnj.ssi on.neans.
Sor B aRsLE EoRaice therrL B AR e ryans 45 towara
showadadswnwairdr eiaf the lodbldec mayildihdy metber 404. Thus, it
is possible to directly act the rotating torque as a scribing
pressure via the servo motor 502, and a scribing pressure

appropriate for the substrate G can be arbitrarily selected.

MDO32

4. Ball screw-type scribing head

The scribing head 700 according to the Embodiment

of the pxesent 1nvent:1.on uses the cyllndxlcal cam 503 and

the cam follower 506 as a motive power transmission means.
However, the scribing head can use a ball screw instead.

Figure 5 shows a structure of a ball screw 513. The
ball screw 513 includes a ball screw nut 515 and a screw
axis 516. Hereinafter, the structure of the scribing head
including the ball screw 513 instead of the cylindrical cam
503 and the cam follower 506 will be described partly
incorporating the reference to Figure 2. The structure of



ball screw 513 includes a ball screw nut 515 and a

screw 30 axis 516. Hereinafter-, the structure of the
scribing head including the ball screw 513 instead of

the cylindrical cam 503 and the camfollower 506 wll

be described partly incorporating the reference to MDO32
Figure 2. The structure of - 2929MD032 the scribing

head using the ball screw 513 as a notive power

transm ssi on neans has the sane structure_as that of

t he tRerdHiiRinkhsadossolie RaEL Gifew 533c2H@ PRA{ Ve power
tEe ﬁighﬁﬁibﬁﬂbn m?mi%gnmés 2@:@@3 Threﬁgkéﬂyﬁ HD6cHHE of the
changed,.to the SCLew, . e screw nut .
15 PE +hnaliEadiing el S KiftTRg Chetb FhabsRed inarical
scr emamx563 54164 | ©he ot Cf @lLdwel 06 Gind | chmanged stowfthe ball
5the EL Y9 EP-}.Of 502. Thus, when the rotation axis 10

of t'hé SerVo hotor 502 is rotated, the screw axis 516
rotates together with the rotation axis. Therefore,

the ball scrygy poyh ﬁ%ﬂ%g%ﬁ%rﬂﬁwtg%@%‘%ﬂgﬁﬁ holding

along the axi's I rection i e screM/aX|s
t he ®eMRRE 504|-di Hlae monssr asbs 510 igrreredieed did the rafation

Nut Bdfs ick itheCHe PPY SlotPMd gk ANGhukd FABAVERE. rINBion axis
the nmotive power transn1sS|on neans structured_ as
10 ges@f bBE SHIKRMPE0H2RZ LBHP FRERA o PG SCFe% ApFis 516 rotates

f or agge tHEY: (@tHUEhO T oltha ift akioh Midrdfodd e thervall screw
not or Sg%gis 20 transn‘%tte as a fﬁ;cg vvhi1<::h tri.esdt.o_ £
mov &4 th @ 15 RPVEE Ry at( ansh doypyarf alopathg 34 ditection
f or mihghee &t e ackdsn\BAGd \aindl thiee hodidew doldingo mehber 504
react]| £ or g a t scrihj ' ,
fori SRk ERaOBAT bEENRTy ot B8 L AULE ldy¥s upyara ana
15 tr adoninmtegdl.as a force which tries to rotate the screw
25 axis 516 and the rotation axis of the servo notor

502 in the negative direction via the ball screw nut
515. 5. ScrWbergthppativeserrs tarngmismion neang structured

as described above is described in view of an acting force,
the torque of the rotation axis of the servo motor 502 is
20 transmitted as a force which tries to move the ball screw
nut 515 and the scribing line forming means 29 downward via
the screw axis 516. The reaction force generated when the
scribing line forming means 29 is pressed onto the substrate

_ G is transmitted as a force which tries to rotate the screw .

25 axis 516 and the rotation axis of the servo motoxr 502 in
the negative direction via the ball screw nut 515.

5. Scribing apparatus including a multi-head

30 Figure 6 shows a structure of a scribing apparatus
800 which is another example of the scribing apparatus. In
Figure 6, the same components as those shown in Figure 1
are denoted by the same reference numerals, and the



30 Figure 6 shows a structure of a scribing apparatus

800 which is another exanple of the scribing

apparatus. In Figure 6, the sane conponents as those

shown in Figure 1 are denoted by the sane reference
numeral s, and the - 30 description thereof will be MDO32
onmtted. MDO32 The scribing appdafatus 800 has the sane
structure as the scri bi ng apparatus 100 which has

been descr| efe e to re 1 except

Chat SPRCEiRELEP bhAgeREcUEbBobe BRELA iy o

scri bing heads is included, |nstead of the scribing

head 700 |nc.&.ngg g{l{gf}gﬂ%% %rba%%uiﬁ 100,16 T z:eucture

plurality of SEri b

I'S arrange |ne|n

X- di aacthe rsc(rllén@gaapmx@tu*a owo whﬁicgwn@s @eemﬂeﬁcmbed with
st abl ez?fgz:éﬁée gl'ﬁgeti‘ee tHak, 91' r:Lb ng®head 800,

nove

rection uralty SCTI

i ned M%@um ofy SFTIRITIHPEGAIT dEnihcHAsfle instead of the

subsseai Bify HaWa Prod ahidiaada S& itRengchesdsg éi: Q@@s 100,
above 15 includes at | east one of the scrlbln

700

Tihe GhLUAL 1ok BT PRBE BERAS b Gromnoad 1p Jope in the

2 ang- abﬂecemb|(u@tehaacamméxhenhaiguﬁa:6¢w tiipen the table

nDt

Lol PR AL S SLR0 JERS VAL G 8PS ncog an ene

t he %ﬂdimmigldueada apharal higy t @ft hecrBobogdi iemes t Akong the

ser
Par
i s

ARSI 1S MR LSRR S opace

required V\,hen viewed fromthe novenent direction of

the scribi ngulaegth, Heraf oge, s};}\giﬂiﬁ MRehad WeskR8bedd above

conventi onal scrlbln héad in

he servo notor is

15 usedl%lrud#prae%slrwm of tthes gegEidiigie hegad O afhich has
t he YUt Bedlor IPRAVREEh eASFe SER &R 1Y) Filgh@-ef Or Shd kHR Y ribing

29

20
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i.ncl uded in the
head using the ball screw-type motive 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 mounted in the vertical
direction. Particularly, only a small amount of footprint
space is required when viewed from the movement direction

of the scribing head. Therefore, when compared to the

conventional scribing head in which the servo motor is used
for a pressing means, it is possible to shorten the interval
between each scribing line forming means 29 included in the
scribinghead. When apluralityof scribingheads is mounted
in a scribing apparatus, numerous scribing heads can be
attached within a small amount of space when compared to
a conventional scribing head having a motor mounted thereon.

The scribing apparatus 800 according to the present



scri bing head. When a plurality of scribing heads is
mounted in a scribing apparatus, nunerous scribing
heads can be 30 attached within a small anmount of
space when conpared to a conventional scribing head
having a notor nmounted thereon. The scribi ng apparatus
800 according to the present = 34 - MD032 invention
runs the plurality of scribing heads si mul t aneously.

Ther J“?lfn%r? é& %hg§ al J.tg,feof ﬁ@%ﬁﬁl}ﬁh@%@l‘sg multaneocusly.

correspon
scr i Bhegefecels, scanénfrxg rlgdesu ntlzé gsuntient efveihich Apryesponds

[eSULS e ffinfepldl Bhblyt fabiVy of SRR BRa0E &4 formed

fromone su ction-efficiency =~ can

i mprv etlosen mﬁ@rgéﬂlsbu n§s ap Fastlds mnaapmwéﬂ%wd?f unit

MDO032

5SCr i Y rHEMISr b £28H e SubdfiEatd), ﬁBSd&ctlon efficiency
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direction. Wien the table 10 111 on which
subsFamtRe G‘i‘%’:‘ﬁfﬁﬁ'ﬁ ed is noved in the Y-d| rect| on,
the scribing apparatus 800 fornms scribing |ines on

the Y-di 1 cotihfe AP LPHAR ARy oA 408 TR Rty of soribing

apparadsls&ﬁ&ar@qﬂ ﬁnalzlrteylmftlmcmmimtmds iWhen the table
arr d | 1 Iluf.c tb e 1§ {;Q@ até:i éezc_g ourl'x}.!\g&n %eﬁgmegeln the

pI ura ty O SCri |ng nove
barEhﬁmxaﬂu;qnxtm¢ﬁgrébpmgnnnaﬁﬁxusﬂﬁ9ﬂhﬂMﬂscxibimglines

|'”Qﬁ1Q#1t@%b%%Q%krah? @héjg%fi%&ﬁg'ﬁgne 'B%in%e'ﬁgallel to

ara he X- |rect|on SCri |ng a rat us

800 taec¥rdingctionhe AErRiRA StRLY ndnubles e Tw epparatus

of Ho blangltiﬁaﬂitynokl Q&nbmgrﬁéafaéllrwlatﬁ@@éﬂ Vin line in
form ng i nes on one surface

a plurality of scrib qu
of ttll?@ dopdtpatdonin %ﬁm%ﬁ Lakity ofy scrdibipghegds is
pl uwb eldy a2bngCthai @@lﬂ@aﬂﬁr n.'f]cytz bﬁ:ﬁf& rs@igmdgwla@@a&mus 800
scri bi ng _apparatus 800 _such t the scribing I ne s
{ or MYy FoRBnAEESH1ng d3HbR. OB the BUDRCEARE! Par Ehgr Sgribing
bonddeaesubetingt parhdledhitoh theo Xbdikrekbeionateri a
substrates are bonded and
The scribing apparatus 800 according to the
Embodiment includes a plurality of scribing heads in line,
thereby simultaneously forming a plurality of scribing lines
on one surface of the substrate. In addition to this, for

example a plu:ality of scrlblng heads may be arranged in

the sCr 1b1ng appar atus 800 such that the sc:!:J.b:Lng l:l.ne f oJ:mJ_ng
means 29 is contacted to each substrate of a bonded substrate
for which two brittle material substrates are bonded and
one or more scribing line are simultaneously formed on each _

substrate.

As described above, the Embodimeni of the present
invention has been described with reference to Figure 1 to

Figure 6.



one or nore scribing Iine are sinultaneously fornmed on

each substrate. 30 As descri bed above, the Enbodi nent

of the present invention has been described with

reference to Figure | to Figure 6. - 32 MD032 MDO32
Eachnmeans described in the Enbod| nent shown in Figure

1 to Figure 6 can be inpl enent ett" by hardware, software

or the conbination of the hardware and the software.

Even if 5 each neans is inplenented by hardware,

software or the conbination of the hardware and the
software, a 2RGHBEADS dpERELIPEA TP HFBRRATIRE FhpWn inFigure
per f oriw Kiddiee feueeh 88 @hpiBRentedi By Wat®ddlre, software or

R A T

5per feactedmedhe ser iinpl@ncnted Gy kg @racesSsogtiwase or the

ar bi ) oce as. lo S it perf.ormt he i1es
FunctIBn B AEE B Snd i e g WL BRI MRS sexiping
pr eskeinte fiorsrinigoprocesshpgstor awf cappaatbe fiugotdonpsL the
the Qhaseily IR d0ordfhd Ofo C¥AUPhPesBnE Cihhell bh"er the
formng processing programfor cauSing an execution

of t4REIRING ePPasetuse acseripnggtacthe auetenhgnention can

10 PresipdaMHd PN Whd Neor {niled | PInOf £6PR18GT bRbBEssing has
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apparatus according to the _present. inventionis )
st orPEPitT AN PELPPBIEES IR d OREcBF dith§aloPeRECDP the function

pr e thenyenib g tedd @ crdiing0 taPPRE Prtss &EE Alrflididion ox
to he present invention. \Wen

_ _ t.he ribing head or
sor Hin G CEApaTs, GPPRTaTIN AGSRTAIRG LS. BEERRY rgyrRion-
can be previously stored 25 in a storage neans
i ncl uded inEF?e ri ki ng hgg?, r. the scriping.
appar atus.  EPLePRaRISy 2 AL SHHY Pk thag spgpoessing
Scr pirogyamp fFaratoasisiig os Fmp ped cuthieomrak edse nfupebijoanmcf the
CaNgoribing head according to the present invention or the
function of the scribing apparatus according to the present
invention is stored in the scribing head according to the
present invention or the scribing apparatus according to

the present invention.

When the scribing head or scribing apparatus is
shipped, the processing program can be previously stored

apparatus. Alternatively, after the scribing head oz
scribing apparatus is shipped, the processging program can
be stored in the storage means. For example, a user can
download a processing program with or without charge from
a particular website on the Internet and install the
- processing prdgram downloaded onto a scribing head or a

scribing apparatus.

inastoragemeans includedinthescribingheador thescribing



be stored in the storage neans. For exanple, a user
can downl oad a processing programw th or w thout
charge from 30 a particular website on the Internet
and install the processing program downl oaded onto a
scribing head or a scribing apparatus. - 33 MD032
When a processing programis T driled in a

comput er -readabl e recordi ng medium (e.g., flexible
disc, CD RQM d DV Il%@\@ NG «pr n

be install ed |n ? &@gdgeeggegfcrgg £8k8rhGd" in o
appaferpytey- m@%bhﬁ 1‘?%%15-5{1@6%@2@1“\% Hr oc%%@ﬁfgle disc,
pr ogeBRbM Sndl Hesl- kG i Qh%%iébéi&n@?gbﬁgﬁm'@&[‘ﬁe iH!ﬁ:alled

scribing head and the scribing appara accordin
t he PR ESERFIPADEeas oFaf S5 9 GHPPBaFﬁé £Xo) “&H’ﬂ ﬂ@ input
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50f, deviexanmie p@obbﬁbth.ﬂgcﬁ.yégﬁém dirst Y1 PR stoBed in the
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pl asng di Sé)| ay anel, an organic EL panel, an
i norY el WhICh are a kind of flat di spl ay

panel , a transm ssive projector substrate and a

reflective g[g‘ gz?%bggnel é Furd hepnore, 1he apparatus

scri bing he appara us™ accorar ng

t he reayghing mﬁemha)rpmelﬁe :apapdnted:n tazt e @mhmgl to the
e, e ;

o AR GRETLE SRS, WA by fter S paned

subgt PdEema dispiavepphatie, a@arp{mmecs%searmle- an morganic

semmPpsiiet ohivRle a RAnayfl &t EE@an%"ﬁ’ax?ﬁ agG ansmissive
substrate) Furthermore, the scribing I'ine form ng

e c RIS "trhe“ué’c‘"rﬁzlﬁtﬁg %’é‘a& e lerd 1vee aug iy tor panel.
apparatus according to the present |nvent| on can be
ef fectively %ﬁedtot cutti ab ndeg I
substrate  FOPTRREBATS «piheal 995 i % JERET a2BY Gpg scribing
bonaggaratudeaccobdiing iy ehetﬂmeewit Hinventine Eanmagpplied
nmechan e Scri.bi | ine head and_the.scri.bi.n
appgr%ajfﬁgqc%%co %Ioﬁg f%r teﬁ:eal? Se RS ?f\"/%%%?osﬁ;lq%{:vl%te (e.g.,
beegldes@lidied abasyesubstrate, quartzplate, quartz substrate,
sapphire plate, sapphirxe substrate, semiconductor wafer,
ceramic plate and ceramic substrate). Furthermore, the
scribing line forming mechanism, the scribing head and the
scribing apparatus according to the present invention can
be effectively applied to the cutting of a bonded substrate

for which a plurality of substrates are bonded.

30

As described above, the scribing line forming
mechanism, the scribing 1line head and the scribing apparatus
according to the present invention have been described above
with J:.eference to Figure 1 to Figure 6. However, the present
invention should not be intexrpreted solely based on the
embodiments described above. It isunderstoodthat the scope
of the present invention should be interpreted solely based
on the claims. It is also understood that those skilled in



with reference to Figure 1 to Figure 6. However, the

present 30 invention should not be interpreted solely

based on the enbodi ments described above. It is

understood that the scope of the present invention MD032
shoul d be interpreted solely bai d on the clains. It

is al so understood that those skflTed in - 34 MD032

the art can inpl enent equival ent scope of technol ogy,

baseghe irt bandaseT ditd ©_q¥hvelank! §6H¢ Je¥88hh8108Pd b
conm)ne knomﬂgg%e fron1thgﬂdescriptioﬁﬂ%f t he deta??gd ased

pr ef 8¢ &8e AREAPE & (e pPESsaRt| Apusptdpn and common
Futr th?diﬁ])éiﬁgei it.’J_:'duﬁ ﬁléld %éﬁi{ﬁ)ﬂlf 1 BE ABe ﬁiﬁ{ﬂletdﬁrﬂé:eferred
patent. applicati on _and any references ci n the L
r eseMpSRHents Sk It BREHCR ARV PREIPBor At BImOTe, 1t is
5r ef enmibeestood Hhalr eagnpabert| famapatentnappbecaai®n and any
man , C ts_a specifically described
hertElatea Pl el in AbRe BRERERTY REGFaCRy 1oy pheula be
scribierrinrateh dyt hefecenoengn theapmtssnbispdwification in
Presill daéCRhhfBr 4 gﬂfeakbﬁgemgnﬁre asé@éiﬂﬁ&?‘.ﬁl@? WWeerivea
transm ssion neans and a scribing [1Tneformng neans
are 998 ¥ded in line along the direction in which the

10 scribing |line form ng neans noves. Therefore, neither
the rotation neans_nor the notive power transm ssion

nmeans is provided JNPURERIAde ASPLIKABILITE ng |i ne
formng neans. As a result, 20 it is possible to omt
the space o the_side_of 5%5 scri.bj n lipe formng .
means. - 35 ACEPRARBSVGIEPE SCRARITS pdteand thesoribing
conpppsiragusotthe pregehitnenveariniorg @ranatihgusianssda motive
15 SO ﬁ%w%g transmission means and a scribing line forming means
are providedin line along the direction inwhich the scribing
line forming means moves. Therefore, neither the rotation
means nor the motive power transmission means ig provided
on the side of the s¢ribing line forming means. As aresult,
20 it is possible to omit the space on the side of the scribing
line forming means.




5 forma scribing line on a substrate; and a noving
means for noving the scribing line formng neans such
that the scribing line form ng neans presses the
substrate with a constant magni tude, wherein the
novi ng neans includes: 10 a rotation neans rotating
about a rotation axis, the axi® Tenter of the
rotation axis being provided so as to align with a
predeterm ned direction in whighryde scribing Iline
form ng neans noves, and a nDtlve power transm ssion
means for transmtting 15 a notive power between the

ot i Yye PONEF1iB1ReSHess SbmpPEassn and the scribing line
form ng neans such that_ the SCI‘I% line form ng

means noves HIFEFRING JHNS l‘?ém&PQn@eFﬁé ﬁ’iF’éFtuE%ﬂt‘-é‘P as to
5 of tﬂ@nﬁoéaéd:ﬁbﬂxgslime &% P NSehdrdthe; radati on of

the rotatlon means, ower trans SSI O
et Cbai ng & G 3Rg kel HangoPRRs i Sz iriRgo ine forming
di r ee¢amm suzh Ehatrils sgridddgatine cﬂa:gn::trrg mbanm Bresses the

wher g, phiLe (%, JOLdNE AL EIANR S

contlnu ransmi ssion o Ve pomer]% ween

the notive pdsemoviag mesgisodnedades:and the scribing
10!ine f oxm g, &Eﬁ?n‘irlé%n%%?@é{‘ﬂ%éta%%utoé 'Po'%%tl%aé‘éls the

forns the scribin Ine on t
scriihfY weadeacedr Shagrebatiannpals ring Prdeided s as to

poOwWe{Lidd aRgHi é%&:@&é‘iﬁ%ﬂﬁméd atl&%tt%%d 1ﬁtmhléxh aAthd Beribing
30 tr.ansni ssi.on eff|C|eowy the force to be
t r arfs& FOFHFI Means: moyesy @% f orni ng neans from

the noti ve pometivé v tiiaaam&g@ﬁ&naﬁdaﬁﬁefor transmitting
' [ the ,force to

transni ssion efficienc e .

15 | ARHPEERE REEH STHAE CBOMBP LTRSS fpnemigsion means
VDO 3@2:dnthassdr Oimindnel isoy ifoirmd nig meahsr sucly theain<sha ecribing
apprqgxi . . hi. h ceordi .
APPUIKLBLEhYng MidE MRved off £ A" IR ARG L axiar

center of the rotation axis in response to the rotation of

the rotationmeans, themotive power transmissionmeans being

MDO32

20 provided along the predetermined direction.

2. A scribing head according t£o claim 1, wherein while the
motive power transmission means continues the transmission
of motive power between the motive power transmission means

25  andthescribing line formingmeans, the scribing line forming

means forms the scribing line on the substrate.

3. A scribing head according to claim 1, wherein the motive
power transmission means is structured such that the
30 transmission efficiency of the force to be transmitted to
_1:he scribing line forming means from the motive power
transmission means and the transmission efficiency of the
force to be transmitted to the motive power transmission



5 power transm ssion neans includes a face which is
tilted by approximately 45 degrees with respect to the
circunferential direction of the rotation axis along a
direction in which the notive power transm ssion neans
rotates. 10 5. A scribing head according to claim1,
wherein the notive power transi® ssion means incl udes
a cylindrical cam 6. A scribing head accordi ng to

cl ai Y,

rreanlgé%lrl]c}% ant kE]ae %%? 'ETn ﬁne}%ogﬁ HE)I ng Zémommately
accotle ngam®. claim 1, V\herel n the substrate |s a kind

of substrate anbng a glass plate, a glass substrate,

a quartz plate, a quartz substrate, a sapphire plate,
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sub rate, l{quid_crys |spI ay panel, an organi
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firstotrabgang nmeans for noving the scribing head on a
surface such that the scribing line form ng nmeans

fornms 30 the scribing line on the substrate, the

sur facé Beripingdprasianmogidingataldlain d .t wherein the motive
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the at | east one scribing head according to claiml

axe gr avidedp 2pg HuddRlctlordlagat s A1aind 12 $EELEIAGhe motive

direction
power transmission means includes a ball screw.

7. Ascribingheadaccording toclaiml, wherein the substrate
is a kind of substrate among a glass plate, a glass substrate,
a4 quartz plate, a quartz substrate, a sapphire plate, a
sapphire substrate, a semiconductor wafer, a ceramic plate,
a ceramic substrate, a solar cell substrate, a liquid cxrystal
display panel, an organic EL panel, an inorganic EL panel,
atransmissiveprojector substrateandareflectiveprojector

substrate.
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8. A scribing apparatus comprising:
‘at least one scribing head accoxding to claim l; and
a first moving means for moving the scribing head
on a surface such that the scribing line forming means forms
the scribing line on the substrate, the surface being

approximately parallel to the substrate.

9. A& scribing apparatus according to claim 7, wherein at



MDO032
- 37 -

least two scribing heads of the at least one scribing head
according to claim 1 are provided approximately parallel
to a scribing direction.




