PLATE- LI KE WORKPI ECE DI VI DI NG APPARATUS Field of the Invention The
present invention relates to an apparatus for dividing a plate-Ilike

wor kpi ece such as a sem conductor wafer along predeterm ned dividing
lines. Description of the Prior Art In the production process of a

sem conductor device, a plurality of areas are sectioned by streets
(dividing lines) formed in a lattice-like formon the front surface of a
substantially disk-1i uctor wafer and a circuit such as |IC or
LSl is forned in eachk§%£f£1 ggtWQ%%HIE?QaglvzﬁﬁgGséﬁ?58ﬁ8U§tor waf er is
cut along the dividing lines to be divided into the circuit-fornmed areas,
thereby manufacturing individual sem conductor chips. An optical device
waf er havi ng Bighd| ofinthe t Fnvenbised conpound semiconductor or the |ike

| ami nated on the fr ce of sapphire substrate i s al so cut al ong
dividing lines to Bgﬁ%ﬁSﬁﬁ% |rﬁ%y?$kﬁ%$ 1 Opti £l AR eIPRREAEUENLAE

li ght - eni &t i ngidlotes a b bees- Ui pdem ripitdhe bhkR,.a Wi @idch i €8 Ya¥s

el ectric equi nt. Cutting the above senm conductor wafer or optical eV|ce
waf er al ong tdECWF PERIYCEIRERSE sAGBHERG| yivasried out by a cutting
machi ne called "dicer". This cutting machine has a chuck table for hol ding
a sem conductor wafer as a workpiece, a cutting neans for cutting the
seni conduct orDeed¢eiphibdn ofi théePrhockAtabl e, and a novi ng neans for noving
t he chuck table q@} t he cut%gvg:neans relative to each other. The cutting
means conprises a r I PrOsesst 8fed 8EMACRREHCtOgedEVARE A

cutting hloadea mu&h@dt&%ﬁ BQe&B'eﬁq:.l SecEBSnEHtﬂy Qgregsgd@il%r@fﬂ ?En@

di sk-1i ke base and an annul ar edge, whic I's ‘mounted to the SI
outer periphef9rmgedtir dpaketbhee-like form on the front surface of a

substantially disk-like semiconductor wafer and a circuit

such as IC or LSI is formed in each of the sectioned areas.
The semiconductor wafer is cut along the dividing lines to
15 Dbe divided into the circuit-formed areas, thereby
manufacturing individual semiconductor chips. An optical
device wafer having a gallium nitride-based compound
semiconductor or the like laminated on the front surface of
a sapphire substrate is also cut along dividing lines to be
20 divided into individual optical devices such as
light-emitting diodes, laser diodes or the like, which are
widely used in electric equipment.
Cutting the above semiconductor wafer or optical device
wafer along the dividing lines is generally carried out by
25 a cutting machine called “dicer”. This cutting machine has
a chuck table for holding a semiconductor wafer as a workpiece,
a cutting means for cutting the semiconductor wafer held on
the chuck table, and a moving means for moving the chuck table
and the cutting means relative to each other. The cutting
30 means comprises a rotary spindle that is rotated at a high
speed and a cutting blade mounted tec the spindle. The cutting
blade comprises a disk-like base and an annular edge, which
is mounted to the side wall outer periphery of the base and

formed as thick as about 20 um by fixing diamond abrasive



formed as thick as about 20 m by fixing dianond abrasive grains having a
di ameter of about 3 gmto the base by electroformng. Since a sapphire
substrate, silicon carbide substrate or lithiumtantal ate substrate has a
hi gh Mohs hardness, cutting with the above cutting blade is not always
easy. Further, since the cutting blade ha% a thickness of about 20 m the
dividing line to section each device needs to have a width of about 50 m

Therefore, in a a_deyi asuring.ahout 300 _pm x 300 pm for
exanpl e, the g%ggn%a??XQ%P thggﬁgFSEﬁﬁ%lﬁhggtig Har 8,tgﬁe£€ﬁ? Peduci ng
productivity. elmeameiraings a neans of dividing a plate-like workpiece

such as a sem condu r wafer or. the |ike, a |aser beam processing nethod
in which a |aser beg%gggp%ﬁla@p&lrﬁaggjﬁgraf:ﬁro%@f%o%l%ﬁ@ﬁq%éumﬂ?ﬁt@ce is
used and the basedtheam tanappkiedstBstha Rl ahe- hi ke JROMKRICHS riinkiid t's

convergin point on the inside of its area to be divided I's now undértaken

. This divi dFR§tABEnYd thakhrgabseeorustiageblodamipr nodssilmgysi satsy.di vi de

a plate-like Lece p [ .aser _hea havi n i nfrared range,

whi ch can pasge%E§%SéhS?ﬁggpﬁgﬁeeﬂFgéh§og%ﬁlchgswﬁtﬁﬁ%F NESHVE m%%?éinnt

on the inside2oheieahe SioMong BSiHd aeesstdeoRleddte dRkale h&égs;’\ﬁé tRkgee so
e

as to continuouslggforn1a deteriorated layer in the inside o

pl ate-1i ke woRKPIeER @f P ViliMFg | Theseiadeapphyting case ehal deorice

al ong the di vjdi . ae S t h n.Jeduced due to the_ .
formation of ?ﬁéggééggg %?%gdﬁgﬁ%%gg @‘lﬁsg(?%seex %’P—t%ezﬁ(ff-aié'%é‘ﬂ for
exanpl e. Hbwe9étthedivhéing Jildiesd srbahod, dheclebyerkdycihepabavetivity .
publication needs L yi di tep for diyviding.the te-]jke workpiece by
exerting external %g%}e{a’%%fghzasp%)%{egpﬁi d%?‘%bﬁ‘%@éﬂ%eﬁLﬁk%wﬁFﬁll@ﬁet hat
an addi tional sdthi dsng sempcohfateasewa@srceppaned]wikbh hhe diewi diedg net hod

for cutting wth a cutting machi ne, thereby reducing productivity.
Further, the BBBGESGFWdﬁnﬁgh%t%d\’fﬂh%laxé@mthﬁ@m gegeibdm of passing

through a plate-like workpiece is used and the laser beam

15 is applied to the plate-like workpiece with its converging
point onthe insideof its area tobedivided is nowundertaken .
This dividing method making use of a laser beam processing
is to divide a plate-like workpiece by applying a laser beam
havinganinfraredrange,whichcanpassthroughtheplate—like

20 workpiece, with its converging point on the inside thereof
from one surface side of the plate-like workpiece so as to
continuocusly form a deteriorated layer in the inside of the
plate-like workpiece along dividing lines and applying
external force along the dividing lines whose strength has

25 been reduced due to the formation of the deteriorated layer,
as disclosed by JP-A 2002-192367, for example.

However, as the dividing method disclosed by the above
publication needs a dividing step for dividing the plate-like
workpiece by exerting external force on the plate-like

30 workpiece, it has a problem that an additional dividing step
increases as compared with the dividing method for cutting
with a cutting machine, thereby reducing productivity.
Further, the above dividing method involves another problem

that, as the dividing step is carried out in a state of the



that, as the dividing step is carried out in a state of the plate-Iike
wor kpi ece being put on a protective tape affixed to an annular frane,
there is alnost no gap between the chips so that the chips conme into
contact with one another to suffer damage when they are carried to a

pi ck-up step where they are picked up fromthe protective tape affixed to
the annular frame and di e-bonded. Sunmary of the Invention It is an

object of the_present . invention t rovide a plate-like workpiece dividing
pEeERR TS ke ORpk

appar at us whi i 4RT*BIBFaRE T % €0 RECREGT g reaRr af Gisedhgt h
al ong di vi di ngo an meswafdfd €renb| Viedse GanaPhektus the dbvided Eﬁé@i’ﬂé hout

damagi ng them To attain the above object, according'to the presen
i nvention, th&PEEREE Shevehises £omeviatagcadisatavishfame dinvitdiengtoasuffer

pl ate-1i ke wo Lece t +hS,P o] op.surface of a rotective tape
affixed to anﬁgﬁﬁglgarh ?‘a%égngkﬁagaﬁ:ggﬁgego &t PGt PPals dRALR Ag* 9y nes,

al ong the di vhdemyidkedap frompitiesprgt eathivaneaheldi Mikaeanst hoOrhalding
the annul ar frane; _a tape expansion neans for expanding the protective
tape affixed IfSa‘FLﬁeaﬁfjrnaﬁﬁr“ Plgaﬁ@'hel d on the frame holding neans; a
detection neans for detecting the plate-like workpiece put on the
protective tape; a dividing nean for pressing the dividing |lines detected
by the detectEHEE&EHn§f ghet havphidien| i ke workpi ece, via the protective

tape to divide the ate-1ik rkpLece. intg chips, along the dividin
lines; a pushi ng-upPJr:re%%syf"o(rgbﬁigg i?\g gBetﬁﬁeﬁFQEdéBV@HithH 7 SFGY it
H}ot ect |h\ﬂeD t apeplane- Al pe cko tipp heed sdf o1 d ¢ kigith wix ddeahip Jas hady 4 by
e pushi ng-u ns.. . :
P 9 gﬂ?ﬁ%e-llkeworkplecehavingreducedstrengthalongdividing

lines efficiently and can pick up the divided chips without
damaging them.
To attain the above object, according to the present
15 invention,thereisprovidaﬂadividingapparatusfordividing
a plate-like workpiece that is put on the top surface of a
protective tape affixed to an annular frame and has reduced
strength along dividing lines, along the dividing lines,
comprising:
20 a frame holding means for holding the annular frame;
&2 tape expansion means for expanding the protective
tape affixed to the annular frame held on the frame holding
means;
adetectionmeansfordetectingtheplate-likeworkpiece
253 put on the protective tape;
adividingmeanforpressingthedividinglinesdetected
by the detection means, of the plate-like workpiece, via the
protective tape to divide the plate-like workpiece into chips
along the dividing lines;
30 a pushing-up means for pushing up the divided chips
through the protective tape; and
a pick-up means for picking up the chip pushed up by
the pushing-up means.

The above tape expansion means comprises an expansion



ve tape expansi on means conprises an expansion drum having an inner
gr:ngggr snaFIer Phan the inner diameter of the annular frame and an outer
di,aneter |arger than the outer diameter of the plate-like workpiece and an
expansi on novi ngmeans fornoving the expansion drumand the frame hol ding
nmeans relative to each other in a verticah direction, and causes the upper
edge of the expansion drumto act on the protective tape. Preferably, the

above dividin conprises a ..pressin er _for pressing the dividing
lines of the gﬁ a?{g“?‘flﬁk%gﬁo%%?%géa{“ﬁi&ﬁgﬁhgﬁgﬁ%}a&{:gﬁéqmda,agleg;er
pressing and ovviig amedbaf Of r AWY i LM e RITRSS NG IREen 4 Lh - Juay
from the plate-Ilike workpiece; and the pushing-up neans conprises a

pushi ng- up menBERTr&FanpRser vf Gpet hbatarpsketwe nkghetbeamd gireekipaastiape and

a pushing-u ; i nEegns i t.he pushi ng- nepber toward, or

avvgy fro?n Ito hlgagﬁl %ﬁg[%?llske V\Dcl’}{z%lrl%ggl\é %ean%%gﬁﬂgg%#gﬂ?kﬁﬁ%

above tr@stiInganenbefr.aaieecboséhthtedléby gnpé?&ét?ﬂcamdg(%???'g%ag;}pt reaenber
[ has a pressing _portion at one end and a trusting

g{“hg:] end angc%‘éﬁeﬁﬁﬁﬁﬁeuwgrmﬁﬁjﬂ?n@prQFt?Bﬁa§éP@€-t Pyemy toangtt he abeve

pressing and ppytagti®ansaped the above pushing-up and nmoving neans are

constituted by a conmmon noving neans for novi ng the pressing and

pushi ng-up menber TookgeRbby, avey dbove ditelglmg emdake vonipieess. a

ly, t -1 i ece dividj aratus_conprises a first
EL\G/T ﬁgalr)regns g?Q%mv?n%é@%}'t\?%grgregrﬁﬁ?ﬁ?%gjcgrgaageéﬂanghélf‘ﬁﬁeoéxEaﬁs| on
means relldt i velsbetheke divoikbhgecseensoagd the pusbbpgive PBEBESa

hA I
edetermned _direction, and a second neans for noving the frame hol ding
Pnraans and t hep’f%i%lléﬁﬁgﬁ'é‘}%qﬁa‘&%%n? EPEMAMEL Dt ha P reiswildignemesn sowadd, he

pUSh 19, 4P TR gy e i b PRI Ui 0t NS BHELELLO8G-o
conprises a tReAPAEIRETNS 08 Pushbnggup heerfrerE cropdshgngaanThandht pe t ape
expanst on Meafltrough the protective tape and a pushing-up and moving means
15 for moving the pushing-up member toward, or away from, the
plate-likeworkpiece. The above pressingmember and the above
trusting member are constituted by a pressing and pushing-up
member which has a pressing portion at one end and a trusting
portion at the other end and can change its working position
20 selectively, and the above pressing and moving means and the
above pushing-up and moving means are constituted by a common
moving means for moving the pressing and pushing-up member
toward, or away from, the plate-like workpiece.
Preferably, the plate-like workpiece dividing
25 apparatus comprises a first moving means for moving the frame
holding means and the tape expansion means relative to the
dividing means and the pushing-up means in a predetermined
direction, and a second means for moving the frame holding
means and the tape expansion means relative to the dividing
30 means and the pushing-up means in a direction perpendicular
to the predetermined direction. Preferably, the plate-like
workpiece dividing apparatus comprises a turning means for
turning the frame holding means and the tape expansion means

relative to the dividing means and the pushing-up means.



relative to the dividing neans and the pushing-up nmeans. Brief Description
of the Drawings Fig. 1 is a perspective view of a plate-like workpiece
di.vi di ng apparatus constituted according to the present invention; Fig. 2

I s an expl oded perspective view of a base, first table and second table
constituting the dividing apparatus showh in Fig. 1; Fig. 3 is a sectional
view of the second table, frane hol ding neans and tape expansi on neans
constituting the dividing apparatus shown in Fig. 1; Fig. 4 is an enl arged
perspective view of an exanple of a pressing and pushing-up nenber
constituting Bheefli Dedcnfipt bppasat theshopihgsFig. 1, Fig. 5is a
perspective view of _the pressing portron  of another exanple of the

pressi ng and pushi ngt@p IR PErERfat iR vAgwt pE adpdiadiond ikspapakpd esikown
in Fig. 1; Figj i Serd [ j t .ng .p [ of ,stil
anot her exanp?évg?iﬁﬁeagﬁéggﬁgé g§%¥E§§%?%%-§§C§%§§§¢ g%ogé%igg FﬁBtthe

di vi di ng a@ppatBvestshown in Fig. 1; Fig. 7 is a perspective view of the

pressing portion .a further ex | e of the pressing and pushing-up
member constituti %1$hg ﬁ?\ﬁ%?ﬁ@ﬁggﬁi%?ﬁ%p%‘ﬁgme i §f %;balflegs.%lgé&) and
8(b) are di agtabbefaid axad@iditg ltdheondityitditne gWehlk a&vaagn@igbﬂhegtus

apparatus shown in Fig. 1, Figs. 9(a) and 9(b) are diagrans for expl aining
the pick-up WORRWBf1RhEidi vidi ng apparatus shown in Fig. 1; Fig. 10 is a
per spective vieM/shpﬂ&pg3q_ a -1 4 rkpi e Vi ng_r.educed
strength al ong the diV|din§§%i%§§9 %ﬁ%ép%ﬁéﬁé%égﬁﬁﬁ 6 f%ﬁgaggﬁé gFPPﬁed to
an annull® fhahéingnue&ngsandltdpy erpdds{c) meéendi 8gnaAELAXPhai Bhag t he
step in which.thgbﬁ%ate-lik i ece havi ng_reduced strength along the

wor k
di vi di ng |inedtV$ 6ﬁp?ﬁ%gb?o%% YRvEnt Bp@- atfi xed
Fig. 4 is an enlarged perspective view of an example
ofapressingandpushing-upmemberconstitutingthedividing

apparatus shown in Fig. 1;

15 Fig. 5 is a perspective view of the pressing portion
of another example of the pressing and pushing-up member
constituting the dividing apparatus shown in Fig. 1;

Fig. 6 is a perspective view of the pressing portion
of still another example of the pressing and pushing-up member

20 constituting the dividing apparatus shown in Fig. 1;

Fig. 7 is a perspective view of the pressing portion
of a further example of the pressing and pushing-up member
constituting the dividing apparatus shown in Fig. 1;

Figs. B8(a) and 8(b) are diagrams for explaining the

25 dividing work of the dividing apparatus shown in Fig. 1;

Figs. 9(a) and 9(b) are diagrams for explaining the
pick-up work of the dividing apparatus shown in Fig. 1;

Fig. 10 is a perspective view showing a state of a
plate-like workpiece having reduced strength along the

30 dividing lines being put on a protective tape affixed to an
annular frame; and

Figs. l1(a) to 1l(c) are diagrams explaining the step
in which the plate-like workpiece having reduced strength

along the dividing lines is put on the protective tape affixed



to the annular frame. Detailed Description of the Preferred Enbodi ments A
preferred enmbodi nent of a plate-like workpiece dividing apparatus .
constituted according to the present invention will be described in detai
herei nunder with reference to the acconpanying draw ngs. To divide a
pl ate-1ike workpiece having reduced strength along dividing lines, the
plate-like workpiece 10 is supported on an annular frame 12 byput it on
the top surfa?S gBeasﬂhg&ggtE¥ngqpe 13 affixed to an annular frame 12 with
10a

its front surface acing up, "as shown in Fig. 10. Here, a step of
putting the plate-like workpiece 10 having reduced strength along the

I vidi | n.th op surface of the protective tape 13 affixed to the
annul ar f rancbesakiea baBagdpiiaR.O the Proscaned Empprgmenta) o 11(c).
The plate-1ike workpi geerdPrif G hustraged dioent is.a.
senigonductor waf er tﬁaff%ag a %#ﬁ?gﬁ#ty£o$ %.B?%?ﬁg F?%e?ofﬁ?lFSFheq on
the front Surfa¥éding pRparkiusi cenbikéeutednaand rdinguitts the2 grerswed i n a

lurality of . gectioned by the.plyrality of dividing Iines 101 as
T it el i bt (R A
the front surtaferéfiaeotot bRephatemphkeingr PuRERGs10 as shown in Fig.

a) , and a pulse laser beamis applied to the plate-like workpiece 10 wth
§tl convergiﬁg poi nt® BhvidRe Piaterel i kerveskri eembiawinmredeaefiste ety al ong

the dividin ' ; ; d r f_¢ 103 ¢ osed to t he
f rgnt sur f gc%i?gg.%il'l%ﬁ'g ltsnsgr]‘é%ﬁ' g%‘@&lgar% glqe}{efa?égéi%gﬁss@gés PYPPOT e uced
al ong t héd i vpripgnnes 1odndgy 2mmmgttﬁhe:rg@tep sﬁ&&rae@dd@agﬁ:@lt%%g.itvﬁge
| ate-1i ke wo ' .whas strength s_been thus reduced alo

gi Si Si né | neégﬁlé%%eﬁs%(%&&&egoﬁot%aﬁil BEL TS dfe WS hE 8 PR widTerce hat
the back surfasefddingivis e@MBEoWAL th GaRf.aqlo W jiirkhe; ton S W ﬁ‘&etti?xfg t he
protective tage 13 as shown in Fig. 11(b). And, by

he plate-like workpiece 10 having reduced strength along

the dividing lines on the top surface of the protective tape
15 13 affixed to the annular frame 12 will be described with
reference to Figs. 1l(a) to 11 (c).

The plate-like workpiece 10 in the illustrated
embodiment is a semiconductor wafer that has a plurality of
dividing lines 101 formed on the front surface 10a in a

20 lattice-like form and circuits 102 formed in a plurality of
areas sectioned by the plurality of dividing lines 101 as
shown in Fig. 10 and Fig. 11{(a). A protective member 11 is
affixed onto the front surface 10a of the plate-like workpiece
10 as shown in Fig. 11{(a), and a Pulse laser beam is applied

25 to the plate-like workpiece 10 with its converging point on
theinsidethereoffromitsbacksurface10balongthedividing
lines 101 to form deteriorated layers 103 exposed to the front
surface 10a. The strength of the plate-like workpiece 10 is
reduced along the dividing lines 101 by forming the

30 deteriorated layers 103. The plate-like workpiece 10 whose
strength has been thus reduced along the dividing lines 101
is put on the protective tape 13 in such a manner that the
back surface 10b side comes into contact with the top surface

of the protective tape 13 as shown in Fig. 11(b). And, by



ving the protective menmber 11 affixed onto the front surface 10a of
{ﬁgnpla?e-likg wor kpi ece 10, the plate-like workpiece 10 which has the
deteriorated layers 103 and reduced strength along the dividing lines 101
is put on the top surface of the protective tape 13 affixed to the annul ar
franme 12, wth the front surface 10a faci/ng up as shown in Fig. 11 (c)
Next, the apparatus for dividing the above-described plate-Iike workpi ece

10 af ong the doyl ding khaep ADL UL gfedesorDed wilh refergnoe Lo Figs.

1to 9. Fiag. 1|sa erspett Ve vi-ew

appar at us consUrlfat:edlaacofdtmg pxaﬁéwlp}t@&&fﬁkpiély@rlto Orth@’iﬁald%eg-lfkés an
expl oded pers ec Lve r| nci pal section of ‘the dividin

appar at us. Vllﬁf: eaN‘é{BbSt%‘i’@tfs ]ilﬁ defteniignaiiact ede sATAR ﬂndtra:hm:ﬂdses
a base 2, a fst&bntgahlﬂo%gﬂﬁhar& Phd henbas 215%&“81%5%3%8%3% e 1

can nove in a direction indicated by an arrow
which is atraffeBherprakective taptel3 dffisumb ta@ tannemulmt fiacan spve

t A0 endicular to the direction
i cat ed by ThERHEE AR BALL Yon (R ETRENR 55, Shatharg e drap® and
is provided with tM@x’gw’d@e r@ﬁéraﬁ:h@%ﬁ%il%&l% o %BUV%C%%S‘%] e

bot h side por t are arranged parallel to each other
direction PndPiﬁEEa get H@rgPF-S\'ﬁ/eYlOAaéepéetgﬁod&é'lemg Raviersy 14 1Vwsihaped

ectionis fo t u e |der 21 out of the two
Zw de rails. %ﬁgggﬁgggﬁgflrggtﬁagﬁgge?%s&gpgggﬁ ke g “wi ndow frame having

31l a5 & lpermdErivas v&l@@:\/\nflm 1Rte- 12 kAwbe ke« ded
e andtﬂ ar openi Rgs 1 I‘OO\I/)e 211 forned in the

53: ldesrzalt Patzlaf"%{irlﬁgabﬁék?félrtﬁégg t‘ig?éwg}lﬂé P’h’@leﬁdép §bef REesentone
side portion intehbeohj raid tFaky.e23is -EM@egﬁ'l@@eﬁa#éﬁsﬁ@c@ﬁge%llQﬁrﬁ@%{ lcul ar

to the above quide rail 32 are forned parallel to each other
surfaces of ’Ehng?ﬁélp%?ﬁb% of the dividinapirparsitus guilte gn.urd\zié_n’i_ﬁl

having a V-shapsdrsecsi O dip 191082 rated embodiment comprises a base 2,

15 a first table 3 arranged on the base -2 in such a manner that
it can move in a direction indicated by an arrow Y, and a
second table 4 which is arranrged on the first table 3 in such
a manner that it canmove in a direction indicated by an arrow
X perpendicular to the direction indicated by the arrow Y.

20 The base 2 is formed in a rectangﬁlar shape and is provided
with two guide rails 21 and 22 on the top surfaces of its
both side portions that are arranged parallel to each other
in the direction indicated by the arrow Y. A guide groove
211 having a V-shaped section is formed in the top surface

25 of the guide rail 21 out of the two guide rails.

The above first table 3 is shaped like a window frame
having a rectangular opening 31 at the center as shown in
Fig. 2. A to-be-guided rail 32 that is slidably fitted to
the guide groove 211 formed in the guide rail 21 on the above

30 base 2 is formed on the under surface of one side portion
of the first table 3. Two guide rails 33 and 34 perpendicular
to the above guide rail 32 are formed parallel to each other
on the top surfaces of both side portions of the first table

3. A quide groove 331 having a V-shaped section is formed



in one guide rail 33 out of the two guide rails. In the first table 3 thus
constituted, as shown in Fig. 1, the to-be-guided rail 32 is fitted to the
gui de groove 211 formed in the guide rail 21 on the base 2, and the under
surface of the other side portion of the first table 3 is placed on the
other guide rail 22 on the base 2. The pBate-I|i ke workpiece dividing
apparatus in the illustrated enbodi nent conprises a first noving neans 35

for noving the,fi . ahl th uide rails 21 and 22 on the base 2
in the direct ?%ndrl{éngiuté'glgegag%/aiﬁgggr?%\}6%\?. gﬂg Tidin St 1. 12 theifdnst st
novi ng means 88bledhphisesores et &by eW S8 3h @1 & angeghPabaldLlntiydde

ot her gui de rai.ilbﬁ .on tgfg_ gase 2, a bearing 352 that is arranged on the
base 2 and rofat 1SuppbFee Thdhengubtier sreoeme & I fewmedodingie guinld se

motor 353 thatais sonvgctRd MhtB bhesghhepee e §Crigw rad 351
and rotationally drives the nale sc?e\%iv F%g gg?fé&aﬁggggf%gnﬁl etgl r ek
354 that is f8tAePornahefublierfiswt heblef3 tilsep hbowe dri the e e ghitde be

screwed wth le. s rod 351...The first poving neans 35 thus
constituted n{)égg ?%e&?i ?é?%%ﬁ?e% i The fFé{?fW"eH]F%nw?ﬁ]ﬂPh%‘F%ddelfihggarrow
Y when the mehppscatusrof 8hd i31tutpedeBYefbbMiRAntt BEmRYSE sMRt 9 353
The above second table 4 is fornmed in a rectangular shape ang has a

circul ar hol e"AY1RY R3RNT Ant EPTaBOChogthe fims) tabla Jualdeng diHe 4itde be
slidably fittegdit [ r e of | n,.the quide rail 33 on the
first table 3 isgf%?%eréﬁj%ietoﬁeegﬁdgggéu% flal{ggcqlo? d&ﬁeecsﬁq&’él d&‘ﬁc&?e& Yhe
second ta¥ e #he/Zrmiwwn | AsFsgowd, in M g.02het Rtk dEdr & Binov A2y &fe ddie 3pCONd
table 4 thus 88@3%#8'[ eadmi $ mated wt %Ee ui de _groove 331 fornmed in the
guide rail 3370 257 1% DAL PaBT % fadulehe ed pRrade odf Lo o phdesi de
portion of téeideconill tzblen 4nkesbakaced Phddeiof hers guide jrail. 349 the
first table 3. The plate-like workpiece dividing ~apparatus in tﬁe

i |lustrated etbddienBAferasdnd sekarebhywurpontsansesnd of tbeima.d¢ bersscond

table 4 alongrédes3 9yl 38 fidideSmotor 353 that is connected with the other
15 end of the male screw rod 351 and rotationally drives the
male screw rod 351, and a female screwblock 354 that is formed
on the under surface of the above first table 3 to be screwed
with the male screw rod 351. The first moving means 35 thus
constitutedmoves the first table 3 in the direction indicated
20 Dby the arrow Y when the male screw rod 351 is turned by driwving
the pulse motor 353.

The above second. table 4 is formed in a rectangular
shape and has a circular hole 41 at the center as shown in
Fig. 2. A guide rail 42 to be slidably fitted to the gquide

25 groove 331 formed in the guide rail 33 on the first table
3 is formed on the under surface of one side portion of the
second table 4. As shown in Fig. 1, the to-be-guided rail
42 of the second table 4 thus constituted is mated with the
guide groove 331 formed in the guide rail 33 on the first

30 table 3 and the under surface of the other side portion of
the second table 4 is placed on the other guide rail 34 on
the first table 3. The plate-like workpiece dividing
apparatus in the illustrated embodiment has a sécond moving

means 45 for moving the second table 4 along the guide rails



33 and 34 on the first table 3 in the direction indicated by the arrow X
As shown in Fig. 2, this second noving neans 45 conprises a nale screw rod
451 arranged parallel to the other guide rail 34 on the first table 3, a
bearing 452 that is arranged on the first table 3 and rotatably supports
one end of the male screw rod 451, a pul 8enmptor 453 that is connected

with the other end of the male screw rod 451 and rotationally drives the

mal e screw rogl3 4514 r ogk; 454, t i.s.formed.on.th
under surface of theggg%lse{lggggﬁﬁégaE%%Pé gn éi ghgcgg\%gg%vl\nogh lp(ﬁjiécr?&eef
screw rod 451by THe szrowd noAsghompahs Py t RyYsthopsd é ¢ ot dotnMes midhe s
second tabl e ﬁsi@or@é]f' direction indicate %ﬁ the arrow X when the nmal e
screw rod 4517 i HRE HES By TV iIF PhE Ul REEenIsskpaga ldiedwia i g.

1, the plate-diker vnrided eed]l duvoditige FERRA dh¥Sd B, 106 dd UsE L hat
enbodi rren% conprises a frame_  hal ding neans 5 for hol ding the annular frame

12 and a tapelS S4FARIHh Aeihs Sirst babhadd r??’-ci e tarteidat isvppicapes bae
ffixed ' 5. T
X L g L8 9Pt L 0T MO TR

frame hol di ng means 5 conprises an annu
an inner di areieh thar géherhamd tfetdeanel @rscrefv tbe 41 endllrbesfednian 1the

above second %abl e 4ﬁind | urali t% E cl angs 52 as a fixing nmeans
arranged at tHe’ UL et A IhESF SWof fihg fr R ol BT s w %ﬂ-%‘é‘ 4Bdwn in
Fig. 1 and Fighat3s Fhentaroswagaqet siherfcans bakding, nPt BV es

as a placing surface 511 for placing the annular frame 12, an t he "annul ar
frame 1219 pf aeed DoRcEawegwidimghe meflgctc B rodWid .anfibkaredomimot2ngl aced

on the placi f ' e .frame_hol di ng,menber by
the cl anps 52&% Q{’?%I?r&eg’h% %‘??lge‘?régﬁsﬁ‘gv%gu%h%oﬁg???ﬂt tagf@ g})tlf}a?é&
above the hol@izdciofon hindiecaned tiapl thel s Eppoidnedhey mbhe tapewexpansi on
nmeans 6 to be g scriped later such . that it can nove in the vertical

di rection. The t ap® EXRARdi B% Tehhing Has Bk 8% pAABPENYEPum 60 arranged at
the inside of the abowhoumuhari§! ane dMY @hB8e-1ike workpiece dividing

15 apparatus in the illustrated embodiment comprises a frame
holding means 5 for holding the annular frame 12 and a tape
expansionmeansiSforexpandingtheprotectivetapel3affixed
to the annular frame 12 held on the frame holding means 5.
The frame holding means 5 comprises an annular frame holding

20  member 51 having an inner diameter larger than the diameter
of thehole 41 formed in the above second table 4 and a plurality
of clamps 52 as a fixing means arranged at the outer periphery
of the frame holding member 51 as shown in Fig. 1 and Fig.
3. The top surface of the frame holding member 51 serves as

25 a placing surface 511 for placing the annular frame 12, and
the annular frame 12 is placed on the placing surface 511.
The annular frame 12 placed on the placing surface 511 is
secured to the frame holding member 51 by the clamps 52. The
frame holding means 5 thus constituted is situated above the

30 hole4lofthesecondtable4andsupportedbythetapeexpansion
means 6 to be described later such that it can move in the
vertical direction.

The tape expansion means 6 has an exXxpansion drum 60

arranged at the inside of the above annular frame helding



menber 51 as shown in Fig. 1 and Fig. 3. This expansion drum 60 has an

I nner dianeter smaller than the inner dianmeter of the annular franme 12 and
an outer dianeter larger than the outer dianmeter of the plate-Ilike

wor kpi ece 10 to be put on the protective tape 13 affixed to the annul ar
frame 12. Further, the expansion drum 60tthas a rmounting portion 61 which
Is turnably fitted to the inner wall of the hole 41 fornmed in the above

second tabl e debetS1 bavehopRt Rl 2 SUBRPRY o f hanos, 2 gyolecting, Ly, the

radial direction fromits outer wall ove the nmounting po
t ape expansi of0 rRahan gnnern Héamkltest smebileenbhah nend ihase A GipRTdr EANS

63 that can e r frame hol ding nenper 51 in the vertical

di rection. Th?ggs%%%gjf@% e#ca(ﬂ%ﬁnsé’él rplrdrﬁ'taﬂqtte;}: dRregy than fde s
630 i nstal | edowotet heiahover seppgid Filange 62 Wt et 14 gﬂft are
connected to the under surface of the above annul%r frarrestfﬁ)lrbdé; g rrg%%er

51. The swppotie PeakecEEventareokdraifigedhtopthrabhnylefr divameyllionder s

630 noves thg, el ak 1 | t st andard posjtiaqn
where the pl ag:lilng surfacere 5 ?Lﬂgieg%%slﬂﬁggggaasﬁ%imaq‘}n3:'Trf%gﬁrﬁilf’ﬁ ‘?Jné’l“&ﬁﬁ’er
end of the expansiomakilyinibOtemdd clan iexpansiall JO3Hd 6B 1ehane fik-mes

posi tioned be t he .upper_end of the expansion drum 60 by a predeterm ned
di stance in tJﬁIg e ﬁl%og‘f)e scﬁcf%rbc?itcﬁp rifefdt i, 1OME s gFForndBaREPRI Lt
conpri sing thelapgered igrsifctaing 6wl tREEF$4631 Q;rfﬂ&ﬁ&' tao%? e i on
novi ng neans for_ noving the expgnsi on drum 60 anld t e:l r;frre g{f&l )ég&g?r:enber
51 rel atiWe t%EhékosEnkhe mPUWHdneperEapndil eciThentapdeyarat o mkans

kpi di v§ di l-n 4t Lk d enbodi nent has turnin
hoans. 66 1 or § i EaPRRLESLEachd Bapbin HEhE S £ A ek Brothrhg

menber 51 asc¥howys thEi gnndlafhi sarelhoiled nieABRLeT SOMY its@Svarpykae
not or 651 ins&al | ed. under.,.t.he above second table 4, a belt pulley 652

mount ed on t he- F BT at Y shattt DS UWRe HuFean$o b COBBTisasdaanlanalesy bél t
653 wound rouatlr tdiel ieldr PWIey¥nE8A118800A NENSURRA JuPR9T ¢4 Q6! RS,

EXpanSiOQSdr%g&?%hégggpgggghngods 631 are connected to the under s

urface

of the above annular frame holding member 51. The support
means 63 thus comprising the plurality of air cylinders 630
movestheannularframeholdingmemberSltoastandardposition
where the placing surface 511 becomes substantially flush

20 with the upper end of the expansion drum 60 and to an expansicn
position where it is positioned below the upper end of the
expansion drum 60 by a predetermined distance in the vertical
direction. Therefore, the support means 63 comprising the
pluralityofaircylinders630functionsasanexpansionmoving

25 means for moving the expansion drum 60 and the frame holding
member 31 relative to each other in the vertical direction.

The plate-like workpiece dividing apparatus in the

illustrated embodiment has a turning means 65 for turning

the above expansion drum 60 and the frame holding member 51

30 as shown in Fig. 1. This turning means 65 comprises a pulse
motor 651 installed under the above second table 4, a belt
pulley 652 mounted on the rotary shaft of the pulse motor
651, and an endless belt 653 wound round the belt pulley 652

andthesupportflange62oftheexpansiondrum60. The turning



means 65 thus constituted turns the expansion drum60 via the belt pulley
652 and the endless belt 653 by driving the pulse notor 651. The
pl.ate-1i ke workpi ece dividing apparatus in the illustrated enbodi nent
conprises a dividing and pushing-up neans 7 for dividing the plate-like
wor kpi ece 10 supported to the annular frlahe 12 held on the above annul ar
frame holding nenber 51 via the protective tape 13 into individual chips

127, e 40 0 06 B 8 L OLSES 0 P

di vidi ng and pushi ng-u I'S nount

installed in the kxparsikieyrdin Ghd Ahesbndbess bELE. 683 Bid: idimigidg and
pushi ng-up nmeans_7 conpri an air cylinder 71 disposed on the base 2, a
pressing and pbg§ﬁiﬂﬁggﬁ er 73 having an internediate portion turnably

supported to the pistOnsT i, of LLoCyll 7 rotary.shaft
72, and a 180(err) tur2?Hgg$o%%¥@755?§?§%%?n?%gﬁggﬁg %gpéf§%gﬁaﬁp ¥5? As
shown in H g.14lusheapedsempodiment pratpnigsep arehibeird itdy hasi pakshaney-efd, a
pressi ng porti Vj.ng r.c shape 731 .in a directiqn perpendicul ar
to the rotar yhgﬁggfpﬁggé&qﬁaﬁi%ittﬁ%?%&%ﬁéilé?‘?d,Woé ed-Sugupserited 732
having a pl urabithe afnnkedifeamé3R2 nehe i ¢hei b POAnnRUSH Hlshld HEB NS o

thus constitute briggs the pressing and pushing-up nmenber 73 to a

di vi di ng posiTFBAR® ih i SEAFF Lot thade 231 ind o dodtiad daalt ek ipsper
posi tion and #0oAgREENE N1 4PnHASidd - | pgoup; portion.732 is
| ocated at the ?ﬁ% er psitioﬁ as §ﬁ23%Q§%PE%gﬁl§8§#%@gﬁéﬁjg“%véSEéFﬁring
the 180( &%) Thisig iding ang pEahihgryupimeanstiate nofintBe ¢ a8 A@ovand

pushi ng-up nmegh i br.qught._to_a dividin r k osition, the
di vi di ng and pu%%izngél-rg% A iy g%?e%*‘?ﬂ’éségng%u%y&?ndés FRoM® B ng
the pressing Bigl. pEishtihgs upi veabes add ﬁ@sﬁiﬂ&“hﬁiﬂgaﬁgsbtk8ﬂ$¥@E%Q Wl | be

described later to ress a _dividing line 101 of the plate-like workpiece
10.  Ther ef or3*F t L HPFeEy T T ndeFPTdSd upt Fofsbasea2pr aspragsang amdvi ng

means for novhighihe-Rb esidid 88 RAHSH 09- 4R JRIPS o1 e portion turnably

15> supported to the piston rod 711 of the air cylinder 71 by

a rotary shaft 72, and a 180° turning rotor 74 for turning

the rotary shaft 72. As shown in Fig. 4, the pressing and

pushing-up member 73 has, at one end, a pressing portion 730

having an arc shape 731 in a direction perpendicular to the

20 rotaryshaft 72 and has, at the other end, a pushing-up portion
732 having a plurality of needles 733. The dividing and

pushing—-up means 7 thus constituted brings the pressing and

pushing-upmember73113adividingpositionwherethepressing

portion731islocatedattheupperpositionandtoapushing—up

25 position where the pushing-up portion 732 is located at the

upper position as shown in Fig. 1 and Fig. 2 by operating

the 180° turning rotor 74. Eurther,inastateofthepressing

and pushing-up member 73 being brought to a dividing work

position, the dividing and pushing-up means 7 activates the

30  air cylinder 71 to bring the pressing and pushing-up member

73 to a dividing position which will be described later to
press a dividing line 101 of the plate-like workpiece 10.

Therefore, the air cylinder 71 functions as a pressing and

moving means for moving the pressing and pushing-up member



73 toward, or away from the plate-Iike workpiece. Further, 1in a state of
the pressing and pushing-up nenber 73 being brought to a pushing-up work
position, the dividing and pushing-up nmeans 7 activates the air cylinder
71 to bring the pressing and pushing-up nenber 73 to a pushing-up position
which will be described later to push up B chip obtained by dividing the
pl ate-1i ke workpi ece 10 along the dividing lines 101 via the protective

tape 13. Ther egaifatde o3l gw% lfﬁqr?rthegp pus% jh]%% B8 ;a pUShI n g an 'or

novi ng neans for noving the essi g
away from thén platetbuhe tbekpreseing dﬂ&cpuahuﬁg -iup &@h&@ﬁua@ﬂuéﬁﬂ¢en

of anot her ex o t he ssing portion 730 of the pressing and

pushi ng- up n@gggghFS ﬁn?hpﬁégéPgngB Wﬂrk QQSlﬁlpaf7th?h@lﬁﬁé§§9u§qﬁnt|on

730a of the ppessing-apdmpHBBi NgaEPivARERELLZ3 i qdi

Fig. 5 has a gﬁherlgalﬁ end portlonl¥34a The ra o?ﬁghe7g§ﬁérlggﬁﬂ%
4a

portion § P¥@ssigpeand Ptu@hz-nr@mupByeIbeem7r$gtd> Iaaotsﬂtnmgeaﬂ: pad tipar tion
734a of the p id Qb st rel t|ve venent. di rection of t he
pl ate-Iike mi’ﬁ%ﬁ%é%ﬂfg ﬁa‘% on %ﬁ%e i"§itn S | PREE 1B12 i ReR it P¥he
pressi ng portdmmiaﬂﬁb toife phatp#@ﬁkemrﬂﬂﬁlmmbmm th@f’@ﬁhcﬁn% n irhe
enbodi nent sh rises a bail case 735b, a steel ball 736b

installed in mg‘lblgmtlh%é%o%%% 1V PRE doie| ?B?Fﬁ§0¥97bthﬁtae1rlb@§é?n@ﬁtmﬁelnl
he ball 736b
the ba 7§nﬂ1nc§%1@§tatsogl sﬁﬂ?ghfi‘ff héfiﬁﬁﬁ%vz.?gbrgez 'IrHJSVJ.Qn%E} & b2

736b is set to be 1 to y usin ressi
portion 7230b, Pt-’ﬁésité'IJan@émﬂhﬂem;mp meﬂréxetn 33 tbwahd, pd):atafwety kiromgr kipieece

10 along the | [ cLS not limted and the rel ative novenent
of the plate- ﬁiéggmgg élgggké?% %écones snmoot h because the ball 736b rolls

at the time of rel&adessmpiemenis sthes anessing R 88 #3050 S khgp1e
pressi ng and 8gsghn u nenber 73 in the enbodi ment shown in Fig. has an
air nozzl e egpr ssing portion 730 of the pressing and pushing-up

member 73 with reference to Figs. 5 to 7.

15 The pressingportion 730a of the pressing and pushing-up
member 73 in the embodiment shown in Fig. 5 has a spherical
end portion 734a. The radius of the spherical end portion
734a is set to be 1 to 2 mm. By forming the spherical end
portion 734a of the pressing portion 730a, the relative

20 movement direction of the plate-like workpiece 10 along the
dividing lines 101 is not limited.

The pressingportion 730bof the pressing and pushing-up
member 73 in the embodiment shown in Fig. 6 comprises a ball
case 735b, a steel ball 736b installed in the ball case 635Db,

25 and a coil spring 737b interposed between the ball 736b and
the bottom of the ball case 735b. The radius of the ball 736b
is set tobel to 2 mm. By using the ball 736b in the pressing
portion 730b, the relative movement direction of the
plate-like workpiece 10 along the dividing lines 101 is not

30 limited and the relative movement of the plate-like workpiece
10 becomes smooth because the ball 736b rolls at the time
of relative movement.

The pressingportion 730c of the pPressing and pushing-up

member 73 in the embodiment shown in Fig. 7 has an air nozzle



738c. The air ejection port of the air nozzle 738c has an inner dianeter
of about 1 mm Since this enbodi nent nakes use of air pressure, the

rel ative novenent direction of the plate-like workpiece 10 along the
dividing lines 101 is not limted and the relative novenent of the
plate-like workpiece 10 becones snooth Hetause there is no mechani cal
contact. The above dividing and pushing-up nmeans 7 is so constituted as to

serve as divi s _havin dIVI nctiqn and as a pushlng up
means havi ng g p%s% ug' fL?I"-IJ%[ci orPn pr?rdn:grﬂﬁ B G PRGN ey Ddas an
constituted asnher havemébher of Ahug 1means @ﬂﬂcfeh%hﬁ.'ésgknﬁgd‘i&e'?ﬁaﬁ%kes

separately. Returning to Fig. 1, the plate-Ilike workpiece dividing

apparat us in £ 9% Adt Pé?ééuéﬁboﬁhﬁeml%‘ém|Wmmt®memomﬂraﬁls:h8i f gr
detecting th d l&lqu f i ece S orte
on the agnul glﬁgél%/%njéfge ‘?1 %%é? %eo Tag%ogjeﬁé%n% llﬁ%?alﬁﬁgﬁi Rodr 51

via the pPot ebimieed apel tig r@ridul}ve nodenéntalf yhdlpmaiﬁd-lclhttéowowkpfﬂédﬂ 'l

be d bed The_det on_neans 8 is, attached to an_L-shaped
copport por o B heEeme s S EE RS lEe Bl e 3y L S R enR oA ha e acL

conprises an opti cathe ysd®ra afily Bdli hdTBHed Rbhekn %'ﬁ@ané@l ogthe Iike,
and is | ocated above the pressing and Inpglshl n HB% nenber 73 const rtuting

t he above di v??ﬁ%’@l’é‘hﬁedp%%lﬁongﬂﬁﬁenéa vidinke Itﬁﬁfeilthmrrgaandl8’lﬁhn$

d tagkes di 1of th | at e- i ke
\?\gpi;: tegteelo Esuppolrét) g?\ds?%gag%}é hB%feaar?eeki e § ot ARGERE O ar

frame holl&i nglrmmmrénr&ﬂtltdm,olbgit titemprobecid verdspeiBe@gk thB®ave the

| at er -descri b ndi vi dual |y divj ded ¢ and then, converts the obtained
i mage si gnal &Jh‘fjodja%gerf‘%%ﬁl%ng B%%|Pu$%f%ga%nm%am§ gsrarebatyel neans

that is not shown. R aigthi kKegwar, k@hé%ﬁﬂéﬂﬁiww%‘}%ﬁ%tdésdh ﬂ*iﬁgh

illustrated enbodi nent conprises a pick-up nmeans 9 for Ing up a
pushed up by ?Pﬁa%@%’%1Br‘€5%P—ﬂiéuaﬁaa‘padrﬂﬂﬁg}dlpnememprisesfadm:ebEmn

protective tape, eﬂ‘%asec.bé?ie%g%g:1%%C@€§§v%dg%%pfi§gss 13 Y o 2L L2 11ke

installed on th
15 workpiece 10 supported on the annular frame 12 held on the

above annular frame holding member 51 via the protective tape
13 and the individually divided chip, which will be described
later. The detection means 8 is attached to an L-shaped

support pole 81 installedon the base 2. This detection means

20 8 comprises an optical system and an image pick-up device
(CCD)or the like, and is located above the pressing and
pushing-up member 73 constituting the above dividing and
pushing-up means 7. The detection means 8 thus constituted
takes images of adividing line 101 of the plate-like workpiece

25 10 supported on the annular frame 12 held on the above annular
frame holding member 51 through the protective tape 13 and
the later-described individually divided chip and then,
converts the obtained image signal into an electric signal
to transmit it to a control means that is not shown.

30 The plate-like workpiece dividing apparatus in the
illustrated embodiment comprises apick-upmeans 9 forpicking
up a chip pushed up by the above pressing and pushing-up member
73, from the protective tape 13. This pick-up means 9

comprises a turning arm 91 installed on the base 2 and a pick-up



collet 92 attached to the end of the arm91. The turning arm 91 is turned
by a-drive neans that is not shown. The turning arm 91 can nove
vertically, and the pick-up collet 92 attached to the end of the turning
arm 91 noves on |loci, which passes above the pressing and pushi ng-up nenber
73 and bel ow the above detection neans 84 Therefore, when the pick-up
collet 92 is positioned above the above pressing and pushi ng-up nenber

73, it can pigkipe@ @Eetggﬁgg%#&@ekgeogrtt ssin ?ﬂg pﬁ}%ﬁt” ng- up gggber

73. The plate-like workpiece ng appar atus
enbodi ment i sPkdsstiirpeddons desveimeshaliheat, isansh idifowaper atie0Buphlihgbe

d I bed Wt ence to_Fig. and Figs. 8 (a) and_8 (b) mainly. "The

annul ar A T S PO THEL B R FPEetab PRI Cab Ak H gL astiedd

strength al ong tthe dndi dENghd ities iHY a¥nag1 they Of Q}r?tq# i€ LARS 1§8§§e§hown
e frame ho

in Fig. 1Q is_placed on the placing surface 511 of rngmenber
51 consti tutiHP Ve He'® res Hibhedi arA el By aep shemipet n7 i gnd8ba) oandhki xed

on the frane | he &I 52. At _this point, the_ frame
hol di ng rrerrbe%%@gé :a%tat tec"ré1 %%%ﬁéaér'd E@?g’%ﬁ%h‘?ﬁﬁn ‘?n'he Brg 8% a?ileﬂfter
the annul ar f%2ie po3 iHdlcdientpitdres phataddvieier e $®1 kP haaOUkh T - QIR hRe r
protective tape %g is held on the franme holding nmenber 51, the plurality
of air cylindet’s §6né%lce{(§86;ﬁtﬂ"rjtp Pesihed BB beoHe PEEESAFItad Pugllegpansi on
nmeans 6 are magnbamated, to | ower the annul ar frame hol ding nmenber 51 to the
expansi on_position shown in Fig. 8 (b) . As a result, the annular frame 12
fixed onlPhe pl aci ﬁ@%mlf%t@-lst%p ofonkpe ede ahier ibirdi rappeerders 5in i shal so

comes i nt o contal anth TR Y e S s AR RO threcaae
expanded as 3hbwts PRGBSI lTheeedbber ibeABgethr PEE8sbAGeSHENFRS,
ﬁg;'ﬁgr n mat crﬁl ng 4 'fié:sa.r rd Fa% Oaux'{d bél(lg)hemagiex;[lef.t ion nmeans 8 and the control
The annular frame 12 supportingthe plate-likeworkpiece
15 10 having reduced strength along the dividing lines 101 via
the protective tape 13 as shown in Fig. 10 is placed on the
placing surface 511 of the frame holdingmember 51 constituting
the frame holding means 5 as shown in Fig. 8{(a) and fixed
onthe frame holdingmember 51 by the clamps 52. At this point,
20  the frame holding member 51 is at the standard position shown
in Fig. 8(a).
After the annular frame 12 holding the plate-like
workpiece 10 through the protective tape 13 is held on the
frame holding member 51, the plurality of air cylinders 630
25 as a support means 63 constituting the tape expansion means
6 are activated to lower the annular frame holding member
51 to the expansion position shown in Fig. 8(b). As aresult,
the annular frame 12 fixed on the placing surface 511 of the
frame holdingmember 51 isalso lowered, whereby theprotective
30 tape 13 affixed to the annular frame 12 comes into contact
with the upper edge of the eXpansion drum 60 and expanded
as shown in Fig. 8(b}.
Thereafter, image processing such as pattern matching

is carried out by the detection means 8 and the contrel means



(not shown) to align a dividing line 101 formed on the plate-Iike

wor kpi ece 10 with the pressing portion 730 of the pressing and pushi ng-up
menber 73. The alignnent of the dividing position is thus carried out. The
first noving neans 35 and the second noving nmeans 45 are then activated to
nmove the first table 3 in the direction %hdicated by the arrow Y and the
second table 4 in the direction indicated by the arrow X to bring a

predet er mi ned (gb¥i 8ho8n) | £8€a194nf Qrﬁqieﬂnpgﬁi%gﬁgg' 'tfté];‘%m"é%r@ f‘j;gnee 10 to a

position corresponding to the pressing port e pre and
pushi ng- up nmeRbete73ikatwarknieoe A0 wihb Phessiaws iras boaticm3030fof hae
pressi ng and L hg-u .73 1s located_at the upper position.

Ther eaf ter, t}Eiejéglé?ggyg?ﬁggﬁgff}Lngsupa@?@ﬁf:eagto TR e2 tib9hmenpr e§sFhg and
pushi ng-up nmedbetd7Bgapdsptesh iBetpnesshpgiparbien 730 against the

predeterm_ned dividing |line 101 fornmed on the plate-like workpiece 10 via
the protective tapel A% Lifheh MOHE%GBESRE RABVARG Fharmedtid MovEgt watzedd t

nove t he secopd -1 5 i | i _ndi by,t.he_arrow X. .
Ther ef ore, ae § b TF o ol dus nenher SaranuEFhe s aRpeRe Fifersns o
instal |l ed on indicetedd vt i erréwibaadithe ecohdacidlens Shovme BY rak +algrowW X1

in Fig. 8 (b);., .. ke ,a relativye novenent to the pressing portion 730
while the pr els%ﬁilrlégg%?t %nt%oa’iﬁ%’é\sl’%§°t ﬁél‘r}lgataeplr PRE‘tR&MIPIes: 8116 ddinsng
the predeternined virdirigd bAecHO L 1(EH U 1dikg : Lt

pl at e-1Tke vorkpiece 10, 1 easi|y%hivfhed a|§§3§ he ivPSFéééPF%%t%%%
because i‘t’s SPFEeRFRPRAIRIbEenthedpEedsingnporhaodi VBai ng theeptessiffg er
the step of diyddi;R8: =1 ] ' 0 al t he predeterm ned
di viding line i%QEﬁﬁﬁﬁgﬁﬁﬂﬁﬁﬁE%%K?rfﬁég%%@%ﬁﬁ*ﬁ% hgg%§%éﬁié§?98F 3%

i ndexi ng- nove’ 3heo S ddenpads ingt arky puish iingt-ev dlenRigan itshe odiatiedi RG
lines 101 in &Qg irgction. | ndi cat.ed Q%qthe arrow Y (indexing step) to
carry out the  ab Eig?ﬁfﬁbogteggheﬁec tqe ik ho et Bpend’ t hes
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15 and press the pressing portion 730 against the predetermined
dividing line 101 formed on the plate-like workpiece 10 via
the protective tape 13. Then, the second moving means 45 is
activated tomove the second table 4 in the direction indicated
by the arrow X. Therefore, as the frame holding member 51

20 and the tape expansion means 6 installed on the second table
4 move in the direction shown by an arrow X1 in Fig. 8(b),
they make a relative movement to the pressing portion 730
while the pressing portion 730 presses the plate-like
workpiece 10 along the predetermined dividing line 101

25 (dividing step). As a result, the plate-like workpiece 10
is easily divided along the dividing line 101 because its
strength has been reduced along the dividing line 101. After
the step of dividing the plate-like workpiece 10 along the
predetermined dividing line is carried out, the first moving

30 means 35 is activated to indexing-move the second table 4
bytheintervalbetweenthedividinglines101inthedirection
indicated by the arrow Y (indexing step) to carry out the
above dividing step. Afterthedividingstepandtheindexing

step are thus carried out for all the dividing lines 101



extending in the predeterm ned direction, the above pulse notor 651 is
activated to turn the expansion drum 60 and the frane hol ding nenber S1 at
901, and the above dividing step and the indexing step for dividing |ines
101 extending in a direction perpendicular to the above predeterm ned
direction are carried out, thereby dividilfg the plate-like workpiece 10
into individual chips 110 along the dividing lines 101. After the

late-1ik X 0 I 0 I th
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activated to t I I QR, 730 ushi ng- u portlon 732 of
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portion 732 tand mmkm@epmgtsa@p faag@lvpaQﬁQSMHQSSy@fﬂ agtBakiAEN 1
mat chi ng i_s then car{led out by the detection neans 8 and the controp

means (nof shdWhLED l%?l@ﬁr%?%ﬂ%%u&iﬁ Fadibe deleye dretidedrmsénddscri bed
above with thegipashiHg- éEbFEHfﬂfHBféﬁ% Of %Q%b&rﬁa%&ﬁgn%“QhBU ggpg gﬁke

menber 73, thereby performng the alignment ©

Thereafter, t¥erkpiscenbyi hytoedndigtdaal ¢hEpse1:Dadamng| ﬂsenaaﬁﬁdéﬁgar e
activated to EPX tf@ first table 3 in the direction indicated by the
arrow Y and t second table 4 in the direction indicated by the arrow X to

bring a predet er migterhihe ﬂalatbelakQOﬁbt:kﬁmeeerI@%@'&'ﬂ%éoolh% the
pushlng portlon 32 of the re55|n and pushi ng-up nenber 73 as shown

in Fig. (a)ln W 1¢pe L chdpstl Qﬁéoﬁﬂ EhélHde@gtlllcﬂf‘-SmQlofthemelpkeupl ng
and pushi ng- up, PREBeR i Fk ilvsy L9ERLS 0 Thereafter t he
air cylinder 71 is %ﬁildé%%dgtoéngeg%&dhgﬁlgagéégﬁﬁgcé g fsHi "It p SHenber
73 to push updthe chip 110 with the plurality of needles 733 of the

pushi ng-up portion #432 Eg[ L he t%rr%ti%%tli'c\algoé 98% s activated to invert
the pressing portion 730 and pushing-up portion 732 of the
15 pressing and pushing-up member 73 at 180° to bring the
pushing-up portion 732 to a working position. Image
processing such as pattern matching is then carried out by
the detection means 8 and the control means {not shown) to
align a chip 110 individually divided as described above with
20 the pushing-up portion 732 of the pressing and pushing-up
member 73, thereby performing the alignment of the pick-up
position.
Thereafter, the first moving means 35 and the second
moving means 45 are activated to move the first table 3 in
25 the direction indicated by the arrow Y and the second table
4 in the direction indicated by the arrow X to bring a
predetermined chip 110 to a position corresponding to the
pushing-up portion 732 of the pressing and pushing-up member
73asshowninFig. 9(a). At thispoint, the pushing-upportion
30 732 of the pressing and pushing-up member 73 is located at
the upper position. Thereafter, the air cylinder 71 is
activated to move up the pressing and pushing-up member 73
to push up the chip 110 with the plurality of needles 733
of the pushing-up portion 732 through the protective tape




13 as shown in Fig. 9(b). After the predetermned chip is thus pushed up,
the pick-up neans 9 is activated to pick up the chip 110 by the pick-up
collet 92 and transfer it to a die bonding area that is not shown. O her
chips 110 are each al so brought to a position corresponding to the

pushi ng-up portion 732 of the pressing drid pushi ng-up nmenber 73 one by
one to carry out the above pick-up work. As described above, in the

pl ate-Iike workpigahdyidi 8 g appaynat Uﬁg_@tert tﬂﬁepF‘fgﬁgtt]g'rﬁ\i%%td;)%ﬂii e

dividing work is carried out along the dividing rines forme e 2
pl at e- 1 i ke woFps S¥sherd Urhe thieckigh—wprkebns Hilkiawg inthditdedielk pp i S

Taki 10 1€ posSrbl B b 1 MbRud AnE N kS S ericy SMu LR e tehe
plate-1ike wodkpibenelitiouadeagtieppdisahys dnbwdle iddnes! eatigd ebogdidrent. can

carry out. the chi i ck-up work in a state where the dividing work as
been per f Or MM SR tgrrcg{ﬂclé?n*{p%é‘t PREf&LOM CERTESPOARE nign toc sheapushiinly~egch

other to be dssmgesh atzd e thge : L he st er to the pick-up
step can be prevented. Ve cl alﬁ?}llgg%hg %?%?gdfsn%{rg%pafé{%gt’?%r—}%Pﬁed%ﬁ’g a
pl ate-1i ke witk®iezecaryhi et i sheuabave thick-opp susface of a protective tape
affixed to an ann nd has .reduce trength al ong divi di ng
lines, along the d?%?%?%%§¥$%§§g088ﬁﬁfig?%@?ager é%@W?ﬁ%ﬁ%ﬁF%@bﬁédﬂﬁﬂ
hol di ng the aappArdatds an®; thd prPLeRX PRGSO SBANSHE Of1 SXRAAY! erkhgs
protectl\ig t%Fe af%x%g io t he annular frame held on the frane hol ding
means: a-det €T OIFHEHTs2 ORI ddteedi Vhginge igteg ormed ewitkys ptatepliiken t he
protective taperkmy diigidaHEean fa i the di.viding.Lines detected
by the detection Iy?rleans, of the%gl at g-prﬁz%mgrgﬁppggg}%\% ggt H%vaﬁed Ehis

1s carried out in a state where the dividing work has been

performed, thereby making it possible to improve the work
efficiency. Further, since the plate-like workpiece

15 dividing apparatus in the illustrated embodiment can carry
out the chip pick-up work in a state where the dividing work
has been performed, a problem that adjacent chips come in

contact with each other to be damaged at the time when they

are transferred to the pick-up step can be prevented.




protective tape to divide the plate-like workpiece into chips along the
dividing lines; a pushing-up neans for pushing up the divided chips

t hrough the protective tape; and a pick-up neans for picking up the chips
pushed up by the pushing-up neans. 2. The plate-like workpiece dividing
apparatus according to claima1l, wher ei n ltthe t ape expansi on neans conpri ses
an expansion drum having an inner dianeter smaller than the inner

di aneter of the enauhar frane and an outer dianeter |arger than the outer
di anmeter of the plate-|like workpiece and an expansion noving neans for

novi ng the expansi’ofldidings@rara tus towdhviding anslbmise + ki ld wyekboeeach

other in av j Sal s hhecti s, _the upper_edge of the expansion
drum to act e%%iflﬁelspgg:teg%i@ge?:ra}’gje%%'fgsc?h%§pﬁ f&é’-ﬁ%ﬁ%%ﬁﬁ&%ééfawﬁdi ng
appar at us accoe dimgnnud axl dreme, anbicigs rddicd witdicdng e ANSnGORPLE 885 42
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and the pushi ng-up neans conpriégg a pushfnégggln nggg %%ﬁu%ﬁghfﬁamﬁp t he
chi ps through the JrigiRt§Xransipen anehns pishiexpapd ng the i pgo feaAsS vhor
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claim 3, whermeanghe pressing nenber and the pushing-up nenber are
constitugsd by a prgisiqg and pushi ng-up nenber which has a pressing
portion at one end 3NACeC pHRRPRERTH Poretomt ing thre latteerl idmiwankp tane

change its vwg&ﬁngp0§ﬂéiﬁgbgg%@gﬁg\%gﬁb; and t he above pressi ng and novi ng
neans and the pUShzfgigfdingmeanfor _ L .
pressing the dividing lines detected
by the detection means, of the plate-like workpiece, via the
protective tape to divide the plate-like workpiece into chips
15 along the dividing lines;
a pushing-up means for pushing up the divided chips
through the protective tape; and
a pick-up means for picking up the chips pushed up by
the pushing-up means.
20
2. The plate-like workpiece dividing apparatus according
to claim 1, wherein the tape expansion means comprises an
expansiondrumhaving an inner diameter smaller than the inner
diameter of the annular frame and an outer diameter larger
25 than the outer diameter of the plate-like workpiece and an
expansion moving means for moving the expansion drum and the
frame holding means relative to each other in a vertical
direction and causes the upper edge of the expansion drum
to act on the protective tape.
30
3. The plate-like workpiece dividing apparatus according
to claim 1, wherein the dividing means comprises a pressing

member for pressing the dividing lines of the plate-like

workpiece through theprotective tapeandapressing andmoving




ving nmeans are constituted by a conmon noving nmeans for noving the
gpgsang gnd pushi ng-up nmenber toward, or away from the plate-like t
wor kpi ece. 5. The plate-like workpiece dividing apparatus accordln% Idp
claim1, which conprises a first noving neans for moving the franme ho |Eg
means and the tape expansi on nmeans relatﬂ#%_ to the dividing nmeans and the
pushi ng-up neans in a predetermned direction, and a second neans for

[ the f [ gxRha si.an ’ans relat:ve’to
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appar atus accgr . to claimi ich conprises a turning neans fol
tgfni ng the r%‘hn%lgjh%(# d‘fégﬁ'%‘%%%g ﬁ%’a P‘ﬁ%hflg%eugxﬁ}éﬁsFBhpﬁe§h§OFl§Ihatt|h\ee to
the dividi ng peansciaive thpepusll HGUEhIRAND and moving means for moving
3  the pushing-up member toward, or away from, the plate-like
workpiece.

4, The plate-like workpiece dividing apparatus according
to claim 3, wherein the pressing member and the pushing-up
10 member are constituted by a pressing and pushing-up member
whichhas apressingportionat one endanda pushing-up portion
at theotherendandcan changeitsworkingposition selectively,
and the above pressing and moving means and the pushing-up
and moving means are constituted by a common moving means
15 formoving the pressing and pushing-up member toward, or away

from, the plate-like workpiece.

5. The plate-like workpiece dividing apparatus according
to ciaim 1, which comprises a first moving means for moving
20  the frame holding means and the tape expansion means relative
to the dividing means and the pushing-up means in a
predetermined direction, and a second means for moving the
frame holding means and the tape expansion means relative
to the dividing means and the pushing-up means in a direction

25 perpendicular to the predetermined direction.

6. The plate-like workpiece dividing apparatus according
to claim 1, which comprises a turning means for turning the

frame holding means and the tape expansion means relative

30  to the dividing means and the pushing-up means.




