1 PLATE-LI KE WORKPI ECE DI VI DI NG APPARATUS Field of the Invention The
present invention relates to an apparatus for 5 dividing a plate-1like

wor kpi ece such as a sem conductor wafer along predeterm ned dividing |ines.
Description of the Prior Art In the production process of a sem conduct or
device, 10 a plurality of areas are sectioned by streets (dividing |ines)
formed in a lattice-Ilike forn1on the front surface of a substantial l'y

di sk-1i ke sem conduct or_waf er ircuit or LSI is forned in
each of the sectioned 2rehsT LIﬁﬂewg%ﬁ?E%%%u@%%FD&H@e@PPéRéﬁp al ong t he
dividing lines to 15 be divided into the circuit-forned areas, thereby
manuf acturing i ndividual sem conductor chips. An optical device waf er
havi ng a galIFuﬂi@i@fiﬁ@ebésedntbqpound sem conductor or the like |am nated
on the front surfac phire gubstr so_cut alogg d%V|d|ng
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l'i ght - emtﬂlnalai@ﬂﬁgh a bBseE- Ui Rdem rHp itdte EhkR adhiLdy BFendt €t warsed in
el ectric equi pnent tting the above sem conductor wafer or optical device

waf er al ong tﬁéoagvpaeﬁgterMé@eﬁsdg@heﬁag|9l@espued out by 25 a cutting
machi ne called "dicer". This cutting machi ne has a chuck table for holding a
sem conduct or wafer as aworkpiece, a cutting neans for cutting the

sem conduct or Duatetpbebd of thbePehoekAtabl e, and a novi ng neans for noving
the chuck table and the cutting neans relative to each other. The cutting
30 neans conprises =*rigtamf IPIT P tHACSSS Odt &t é&métcoéldﬁlicdwr seefand a
cutting de t d ;
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peri phery of thembdsénaadlafoimedlaget fibck as &beutfr2@tmshyr feice gt di anond
abrasive 2

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 aworkpiece,
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 to 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 pum by fixing diamond abrasive



grains having a dianeter of about 3 mto the base by electroformng. Since
a sapphire substrate, silicon carbide substrate or lithiumtantal ate
substrate has a high Mohs hardness, 5 cutting with the above cutting bl ade
is not always easy. Further, since the cutting blade has a thickness of
about 20 m the dividing line to section2each device needs to have a width
of about 50 m Therefore, in the case of a device neasuring about 300 gm x
300 mfor exanple, the area ratio 10 of the dividing lines is large, thereby
reduci ng prod8ERiPSt PAVINEaAWRLPBSTEE SAeaRsusf 3dHH 8Pnghg pR&EeDli ke

wor kpi ece sugheasrarsefiggnductor wafer or the like, a |aser beam
processing nethod in which a | aser beam capabl e of passing through a

pl at e-1i ke wor kpi ecéinsedssdpredd rechaubassprtbeatd 15cer apptidal substtiyate

pl ate-1i ke wopkpigeg il B Lls geavergiag, cpoint on g Laside of il area to
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be divided is now undertaken . hi's I'ng e ng US€é of a’l aser

beam processi agttiagt aidhvictde applat eutitkeqwenkpicece by tapphiivag «a daser
beam having an infrared range, which can _pass_ through the plate-like 20

wor kpi ece, ijHr¢P§reoﬁ9@F@i%&epGPﬁFlﬁﬁ PtHéden§izge at Reledne s oh ROWr f ace
side of the plLate-like Lece cont i lLy: fo riorated
| ayer in the ?ﬁ§$%@*%¥3?ﬁ3§8%5§t%f ?E%’égFﬁgggééﬂﬁfgﬁﬁ%d%bﬁg?ﬁsdf%ﬁ%ﬁggnd

appl yi ng extearwnabthoscealabonds @ hen di Thdiredolrienesnwhnsec st & enftah easi &5 been
reduced due to the formation of the deteriorated |ayer, as disclosed by
JP- A 2002- 19236253 derBRPICeS O Ridi vers 0 akmt Rer dp ¥ 8P hg neRhGRF A <@ tolsed by

the abovey o publsi©ad §961 0886 it Vi duRgeSteR Aty diNi di Ag i @terd § ke
wor kpi ece by exerting external force on the plate-like 30 workpiece, it has
a problemthat an adgepibaalke,disvidiaggsseeplviidéndaspsass-¢conpaicakpiade t he

di vi di ng _mat h%%f_:fhoraﬁc%t tSieE(g.C \Mdtu%t%rc. &@eq:g o@%@li nﬁ’i}geiheraeqyaget %Cé&g
productivity. urther, the above dividing method invol'ves another probl em
that, as the dirdcdissy st e thodcanr vadchut 1fsarstedr @&fpdihke of passing
through a plate-like workpiece is used and the laser beam
15 1is applied to the plate-like workpiece with its converging
point on the insideof itsarea 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, whichcanpass throughtheplate-like
20 workpiece, with its converging point on the inside thereof
from cone surface side of the plate-like workpiece so as to
continuously 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 £o 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 workplece, 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



3 plate-like workpiece being put on a protective tape affixed to an
annul ar frane, there is alnobst no gap between the chips so that the chips
conme into contact with one another to suffer damage when they are carried
to a pick-up step where they 5 are picked up fromthe protective tape
affixed to the annular frane and di e-bonded. Sunm ary of the Invention It
is an object of the present invention to provide 10 a plate-Ilike workpiece
di vi di ng apparatus which can divide ,  a plate-like workpi ece having reduced
strength al ongl@FeT di hg WaT s es fki%li%g’luﬁ: AR PHP ekl U HaRe @itdildEd chi ps
wi t hout damaging Lhamn aTor ALkl neddie akoyenobi 66l aRC60FHLBE £10s thhe gy esent
15 invention, there is provided a dividing apparatus for dividing a

pl ate-1i ke woskpgihedethhathiiss ponecmtheondpcsuw i Bbeorof aao theat eetsufd dape
affixed to an annular, frape_ and has redu%eg strength_al n%%dividi | i nes,
al ong the di viarAgSI "RER, “REEnpFFsFRGEL58 5°f PaReC oPQiﬁge &&?%%wmﬁﬁiding
the annul &g fpaE®icieed @Pefﬁéﬂrﬂaﬂfé ﬁ@oﬁ@@ﬁ&v&%a@é@@mﬁm therps eesiliate
tape affixed to the annular frame held on the frame holding neans; a

det ecti on neafsangrapdt déerhgneRE-pl ate-1i ke workpi ece 25 put on the
protective tape; a dividing nmean for pressing the dividing |ines detected
by the detection neans, of the plate-like workpiece, via the protective
tape to divi deuhherpl afethek@nwenkpoece into chips along the dividing

i nes; 30 a pushing-up neans for pushing up the divided chips through the
protective tape; andtalpieR-8BIRe n@ff53epgéﬁﬁﬁﬁtuﬁnﬁﬁégﬂﬂﬁoﬁﬂxﬂﬁ%Y%ﬁ?by
the pushing-ug peaps-17Re RPYS1 LaRE BXPANSS UbHRADS, § QRS 415 &S A BXRANST On

aplate-likeworkpiece having reduced strengthalongdividing

lines efficiently and can pick up the divided chips without
damaging them.
To attain the above object, according to the present
15 invention, there isprovidedadividingapparatus fordividing
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;
a tape expansion means for expanding the protective
tape affixed to the annular frame held on the frame holding
means;
adetectionmeans fordetectingtheplate-likeworkpiece
25 put on the protective tape;
adividingmean for pressingthedividinglines detected
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



4 drum having an inner dianmeter smaller than the inner dianeter of the
annul ar franme and an outer dianeter larger than the outer dianeter of the
pl ate-1i ke workpi ece and an expansi on novi ngneans fornovi ng the expansi on
drumand the franme holding 5 neans relative to each other in a vertica
direction, and causes the upper edge of 4he expansion drumto act on the
protective tape. Preferably, the above dividing neans conprises a pressing
menber for pressing the dividing |ines of the 10 plate-like workpiece

through the pHOFRBEMIES Hpe acd %l%m%%w@aalmwﬁar@%gm@rr SbeRRGSEhe
pressing memie hohalthy Of uAk ELOMan! BEcBiakes hb%@r\ﬂ@%gbgcehaﬁn@htehe

pushi ng-up neans conprises a pushing-up ne For pushing up the chips
t hrough t he pmo‘tteezctdl\wlettmaeoinuha Epl&’tmﬂblkﬁp) vmnkpmamgmbamse&ﬁahsaomow ng

t he pushi ng-up nenber to or a rom .t | at e- | i kewo The
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a trusting portion at the other end and can change its morklng p05|t|on 20
b

sel ectively, @adsehetladoRbdF eaddhge Anth ooy AbaRsdans £Reacabeve the

pushi ng-up a are constituted by a conmmon noving neans for
novi ng t he pngsg?%%ggﬁgepgéﬁlng-up menber toward, or away from the

pl ate-1ike workpi ecere Reeflel bl the tdteopd aderldkeg wos kps ecemdrvsding 25
apparatus conprises a first nmoving neans for nDV|ng the_frame _hol di ng neans
and the tape BXPERSTONHRARS F%¥a?¥%%s%%gt%%e dividing feBRS 9AdtHRe

pushi ng-yp gﬂét!ﬁﬂ%f‘erx%'?kﬁié’?:@e@hrﬂh5ﬁc£h8n ré@gcﬁ‘l@%‘:@ﬁgewﬁfxﬁs af or

noving the fr ding neans and the tape e pansi on nmeans relative to the
di vidi ng 30 mpaassandammmqnmﬂgmgaupfmanﬁyungahdpnaSSﬂngmwmpendpmmnﬂ to

appar at us. conBr| S48V o Sy ROATS TOe MG e o Fare chBLa ng Sméiths. and
the tape expampshfB d®@MSises a pushing-up member for pushing up the chips
through the protective tape and a pushing-up and moving means
15 for moving the pushing-up member toward, or away from, the
plate-likeworkpiece. Theabovepressingmember andthe 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 neans. 5 Brief
Description of the Drawings Fig. 1 is a perspective view of a plate-Ilike

wor kpi ece dividing apparatus constituted according to the present 5
invention; Fig. 2 is an expl oded perspective view of a base, first table
and second table constituting the dividing apparatus shown in Fig. 1; Fig.
3 is a sectional view of the second table, frane 10 hol di ng neans and tape
expansi on neans constituting the dividing apparatus shown in Fig. 1; Fig. 4
is an enlarged perspective view of an exanple of a pressing and pushing-up
menber constigdibRgpbBerdbyigdhngr appapatwsnghown in Fig. 1; 15 Fig. 5is a
perspective view of _the pressing portion of another exanple of the pressing
and pushi ng-up menbBtJ. coAst # tRATIRETHE I EH 9§ appartards kshows kied ey, 1;
Fig. 6 is a pegt CL LV ' - LAg ' f il er
exanpl e of th§£§$§§é?n§péh§§%géh%§§§ugﬁﬁgg e?885%hg§ s??t%%ﬁnér%%%%%ividing
appar at us shownventkbg,; 1; Fig. 7 is a perspective view of the pressing

portion of a further exanple of the pressing and pushi ng-up nenber,
£ é’% aSk(aa?eaH{}rEss(tb) are
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showmn in Fig. 1; Figs. 9(a) and 9(b) are diagrans for explai ning the

pi ck-up wor k ehowheidi ¥iidi.ng;apparatus shown in Fig. 1; Fig. 10 is a
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step in which the plate-like workpiece having reduced strength
dividing apparatus shown in Fig. 1;

Fig. 4 is an enlarged perspective view of an example
of apressing and pushing-up member constituting the dividing
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. 8(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. 1l(a) to 1ll(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



along the dividing lines is put on the protective tape affixed 6 to the
annul ar frane. Detail ed Description of the Preferred Enbodi nents A preferred
enbodi ment of a plate-like workpiece 5 dividing apparatus constituted
according to the present invention will be described in detail hereinunder
with reference to the acconpanying draw Ags. To divide a

pl ate-Iikeworkpi ece having reduced strength along dividing |Iines, the

pl ate-1i ke workpiece 10 issupported 10 on an annular frame 12 by put it on
the top surfat® bPea aﬁPBhéEtggémﬁape 13 affixed to an annular frane 12 with
its front surface 10a facing up, as shown in Fig. 10. Here, a step of
putting the plate- Ilke morkplece 10 haV|ng r educed strength along the
dividing |ine8céaithe P ' | Siiy 9 affixed to
the annular frane 1 | e t ef.erenc a) to
11(c). The plate-Ii e“%D%EPEEgeéﬁgbgﬁﬂ?ﬁk QFIE §§$§d%l&% §IQ§ 1%Hé

sen conducs or d\ﬂ/&ﬁdlintjha'ppbaﬁt&sp|ck1>lf1@|tlltt3(lt@ﬂ adicoirdi imgy |’ddlefhe1QﬂrefSHrnﬂ3d on
the front surface 10a in a_20 lattice-like formand circuits 102 formed in a

plurality of 1§W6§§l§€cﬁﬂéﬁe@eb?e§ﬁélﬁﬁﬁréPlQﬁpﬁi%mhﬁﬁﬁ%ﬁqu%%§”fél as
shown in Fig. %gegg ol @0 Hheahc Akl &ggblwgaqg_ 11 is affixed onto the

front surface the plate-1ike workpiece 10 as shown in Fig. 11(a),
and a pul se | aser b@aMuwadﬁanede25lkewbmkgu&n&havkagwedhmadﬂxﬁihqimh its

conver gi ng poi t oqi . %ﬁ i.de thereo {ro kts back surL@ce | ob al ong the
dividing |inés°igr %‘61 P dBEEr i b ed-F2 % § "POFPhGISsed 1o TR F T ont
surface 10q. Thersifienghh rehnkhe H@j/ﬁh@-ﬂﬂ deet MBlR ager dde b a grasksed; a&ong

t he d|V|d|ng lines 101 by formn e 30 deteriorated |ayers 103. The

pl ate-1i ke wordgpicetd afiwrdéo éﬂr@ﬁgﬂtﬁméé’a@@ehzt"ﬁd@h AdguEeanil vhgt e @e
di vi di | 0 t hat
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the 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. li({a) to 1ll(c).

The plate-like workpiece 10 in the illustrated
embodiment 1s 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 theplate-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
the inside thereof fromits back surface 10b along thedividing
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



of the protective tape 13 as shown in Fig. 11 (b) . And, by 7 renoving the
protective nenber 11 affixed onto the front surface 10a of the plate-Ilike
wor kpi ece 10, the plate-like workpiece 10 which has the deteriorated | ayers
103 and reduced strength along the dividing lines 101 is put on the top
surface 5 of the protective tape 13 affix@d to the annular frame 12, wth
the front surface 10a facing up as shown in Fig. 11 (c) . Next, the
apparatus for d|V|d|ng he

d bed te-lik I th
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Fig. 1is a penspeeki veavoewpd @l {laterid k«&;mm@qea chn/e Qj]nag:@-plpﬂ{@t us
constituted according to the present invention, and Fig is an expl oded

perspective viewksfetrd 0 BRiARiFE tagdatGr ioratrd HPVPHﬁrﬂgo%ﬁﬁérra‘%%ceq‘he
dividing app t i n ﬁgﬂp ase 5 a
first table SQE?%gﬁth&ﬂlgﬁ%Egggggé' %g%gsuc%]gﬁh%n er Bhﬁﬁﬁaﬁ? can %%%% in a
di rection % ndbcated pyoaacamvemtapeahm affsxmmnmbtﬁﬂﬂeamhw&mnhframarlanged
on the first table 3 such Eg@ %hat it can in a direction

Cni oot et by Hathr Fat L SOMeme TARIILR FOCLRG W Pk CRORT na: ST ed by he

arrow Y. 20 The basﬁe%t'Stﬁérgﬁgaf£%é%rf6¥fﬁﬁﬁaé¥ @hﬁﬂ?zﬁ&&béiaégékﬁﬁ@@
wth two guide rails 21 and 22 on the top surfaces of its both side

portions that paeéearrideged rFaiadeell Ot @l@@@h t(.f)lteh@klvhdrlrtmelldier%cwbmlll

i ndi cated by the arrow,Y.. A.quide _groove haV| shaped section is
formed in the%t oﬁiaegﬁrrflggéi v %ofretf%é:eélﬁede raﬁgSZl the two guide
rails. Thepabove firs.tahleadpéssshapede|kean @ﬂl\faf’[ﬂpd\té-liﬁﬂﬁe Wweavithige Ge
rectangul ar opening 31 at the center as showmn in Fig. 2. A to-be-guided

rail 32 that idsVeiqidghaprREitaed F@n%%%ddéwélmtlo foraerr¢5£he gui de
rail 21 on the,ghove 30 gﬁge%%g' S Eergigdegw&&% e%wx?é?%l% B@Gu%de

portion of the first ta Two ~gui 34 perpendicular to
t he above gui e imaiilpa32 sarce ifbor nEdthar diyeiing epphrather The dividing
apparatus in the illustrated 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 arranbged 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 rectangular shape and is provided
with two guilde 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 guide groove 331 having a V-shaped section is formed



on the top surfaces of both side portions of the first table 3. A guide
groove 331 having a V-shaped section is forned 8 in one guide rail 33 out
of the two guide rails. Inthe first table 3 thus constituted, as shown in
Fig. 1, the to-be-guided rail 32 is fitted to the guide groove 211 forned
in the guide rail 21 on the base 2, and 8he under surface of the other 5
side portion of the first table 3 is placed on the other guide rail 22 on

t he base 2. The pl ate-l.ike rkpi ece dividjin apparatys in_the illustrated
enbodi ment conpr I%eeguédf*i?%}r/\? 3&39}1%90%&‘&5%‘%% q‘LHrCP%\?il gt hénfﬁgtgltrasoq e 3
al ong the guidgp1ed teudkandid2itam t he ase 2nimi ¢ he, dineed-or-iadidat ed by

10 the arrow Y. As shown in Fig. 2, this first nDV|n% means 35 conprises a
mal e screw rodad3bBAhdsafgblcparalihd gusdenererrerll lgddaedain Pre siidre base

2, bear i that | d h t
endof the mabtSc vl SRl e 2puled KBror 953 CRALSIE cantddl STt h the

ot her 15 end efidths el en 9@ eMe ridd-s35taBhd 3 dsap il anatlon dhieveshéheyuind e
screw rod 351, and a fenmle screw block 354 that is formed on the under
surface of thé&aabové PPRrétet RBFE 3-t ol bR Rt ESRHIXRi VAT KReCREI 81¥&FERr od

351. The fi rSEpE%¥5@an§ﬁn§hé5iﬁ'ﬂﬁ%tr‘é@%@t %EQQm%‘fe%oEﬂﬁfééssta tehle 3 in

the direction icated 20 by the arrow Y n the nmale screwrod 351 1s
turned by dri worgngtheaps|3®e oot npv368. thhef iabovd addeoddat abbetde igafde ned

in a rectangul ar. . shape_and. has circular, hole 41 at the center as shown in
H o o A gu deiia Pra i hOTLITabrg fr HRq s THE G e TR Grohtd D91
formed imghetgui dersRit. 3hoRnbhe threigtabl enid fsrkernediag hbgnynder
surface of one side portion of the second table 4. As shown in Fig. 1, the

t 0- be- gui ded €EFPT142S0f MHE SEEGHIFYABP ArFaugCedrEtd i eda ShAMEERI th
(e B Ue 9 QRN 2FL: o5 mch 1 e gutte bl 9800 L4 TEL S0 e 2
pl aced on the oot tiee gisede darad ko34 tably supports one end of the male screw
rod 351, a pulse motor 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 inthe direction indicated
20 Dby the arrow Y when the male screw rod 351 is turned by driving
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 guilde rail 42 to be slidably fitted to the guide
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 second moving

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



the first table 3. The plate-like workpiece dividing apparatus in the
illustrated enbodi nrent has a second noving neans 45 for noving the second
table 4 along the guide rails 9 33 and 34 on the first table 3 in the
direction indicated by the arrow X. As shown in Fig. 2, this second noving
means 45 conprises a male screw rod 451 arranged parallel to the other
guide rail 34 on the first table 3, a bearing 452 that 5 is arranged on the

first table 3_and rotatably, supporfs,o ndof .t hemal e screw.od451,, apul se
not or 453 tha§§i§n@o% e%?eﬁhemﬁgﬁsﬁhgagﬁﬁes éﬂdtgﬁ 5ﬁgeﬁ§ﬁgns&P8h9%§? 51
and rotationablthdairvesw xhe aA@lsecser ew rog. 451-hagdsachdedaher 5o¢ aw dl ock

454 that is fornmed on the under surface of the above second table 10 4 and
is screwed w ¢h €HBPRRFLS s ¢ oA UL, Fhe Sle CEHERNHRA MR elels 45 thfus

constituted t he. dh t-gb L Net hrecti on i ndj e
arrow X when ﬁggﬁa elégé%ggv%dlrcﬁ E&Sﬁh%gﬂtg}uﬁnggﬂ{% 3l’i \Q/iﬂﬁgg%%g&pg?%éﬁﬁr%feor
453. As shownisnafFrgngdd dhechd dtie~dt kabwer Bphed erali ati abb g sudp@pparatals in

the illustrated enbodi ment conprise frame holding neans.5 for haol di ng
the annular fPRA® TENGHE. S SCHSW TekhRsioaH SRS TEErOr SRbandidrg e o0

protective tapeti3ad fiored <ha dPheraNAUharsdrameol24hel ghondhe fdae v
hol ding nmeans S. The frane hol ding neans 5 conprises an annul ar frane

hol di ng 20 nenitére51thavihage asciemercodiddint end ar feraipancréie kiiametEy4 of

the hole 41 f d,in the above second table 4 apd.a pluralit f._ clamps 52
ns a Tixi ng moAAE. bF AATIRE A0 EHe BOrch SRErRsfery T BPRE% peerAdi i
nmenber SLi@s ahowikrdrc@edlwand thiednal Ssctbf dep4sur f anes 8k cbha rdwitey
hol di ng menber 51 serves as 25 a placing surface 511 for placing the annul ar

frane 12, andmeghé drnirhas foass1E2ted slovesd e rePhdial sut faeetBal.
T a5 oy TR 3 A0 L LG BB Bt e SE e L
constituted i <954 tigatted nadabwey tdre vBthchdlhe 4lulafe tdvescsecidridt abl e 4 and
supported by the ta%% gégggsléw%ig. 1, the plate-like workpiece dividing
15 apparatus in the illustrated embodiment comprises a frame
holding means 5 for holding the annular frame 12 and a tape
expansionmeans 6 for expanding the protective tape 13 affixed
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 andaplurality
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 holedlofthesecondtable 4 andsupportedby the tape expansion
means 6 to be described later such that it can move in the
vertical direction.

The tape expansion means 6 has an expansion drum 60

arranged at the inside of the above annular frame holding



means 6 to be described later such that it can nove in the vertica
direction. The tape expansion neans 6 has an expansi on drum 60 arranged at
the inside of the above annul ar franme holding 10 nenber 51 as shown in Fig.
1 and Fig. 3. This expansion drum 60 has an inner dianeter smaller than the
inner dianeter of the annular franme 12 anmd an outer dianmeter |arger than
the outer dianeter of the plate-Ilike morkpiece 10 to be put on 5 the

protective tape 13 fixed to the _annu urther, the expansion
R o 60 has SREHERE Sy Sere 8RB A oh Sng AT 251 , TR O ant {Ra AL
wal | of the hebendd drorime@r daatbecabemelseeotdahabhe #Amwdér idsathower «hd and

a support flange 62 projecting in the radial direction fromits outer 10
wal | above th*éhﬁmﬁm‘il rpbFaronl 612NN (e T X Pt oI nerer 6-han tthe

i |lustrated egﬁg énllgéér suppord; eans; 63 fhat 1%‘5‘ {BVE, e gnnul ar

frame hol di ng ne Ih"the vertical. directio I'sS support nmeans 63
conprises & ptheabrbyeotlvaltapelﬂﬁdaﬁii&%@ tnstablemnmidﬂufﬁﬁmnmﬂsupport
flange 62, 15 and their piston rods 631 %re connected to the unger surface

of the above SHRGPEF: B XREPEILAG HEHBEP BAS STRRIREHRGMOT tHhs

conpri sing thegplyeahbiy 9&1:@@& £yl tndef$n&30,2 1PVES e el & ﬁéﬁﬁ@d
hol di ng nmenber 51 to a Standardpos ition where the placing surface 511

becones substantth&l§b®Vasherndnthblhe4u@bext@nhm0¢rt@@ﬂe%@@ngliﬂpmnlﬁn 60
and to an expansion 05|t|on ere osi-t i,oned | o the per, end of
E AR TR LR e e e L

the expansio 8t t

di recti on1o Themeflofsovéd imesm@@tin@m&l@ﬁl cONprTise ft@pteh@xpﬁhlsti@hlrﬁeyms
aircylinders 630 functions as an expansion moving 25 neans for noving the

expansi on drurf 60 BRE thieFFemEed AR NeRiners §1SP@PQFFv@e@BSe§%ht%@%er in
the vertical %\5%6(78“: e-Qh%uFl'aa.ct Er%in%ehéﬁ@&l‘g!;%&ﬂéi“ﬂﬁ %f%‘fcéf the

illustrated enbodi nen as a turning neans for turning ove
expansi on drumiG@candnt.heThiameuhpbdi nyeaesbed &imprises a plurallty of

air cylinders 630 installed on the above support flange 62,
15 and their piston rods 631 are connected to the under surface
of the above annular frame holding member 51. The support
means 63 thus comprising the plurality of air cylinders 630
moves the annular frame holdingmember 51 toastandardposition
where the placing surface 511 becomes substantially flush
20 with the upper end of the expansion drum 60 and to an expansion
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
pluralityofaircylinders 630 functions as anexpansionmoving
25 means for moving the expansion drum 60 and the frame holding
member 51 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

and the support flange 62 of the expansiondrum 60. The turning



30 as shown in Fig. 1. This turning neans 65 conprises a pul se notor 651
install ed under the above second table 4, a belt pulley 652 nounted on the
rotary shaft of the pulse notor 651, and an endl ess belt 653 wound round
the belt pulley 652 andthe support flange 62 of the expansi on drum 60. The
turning 11 nmeans 65 thus constituted turhs the expansion drum 60 via the
belt pulley 652 and the endl ess belt 653 by driving the pulse notor 651.
The plate-like workpi.e di viding, apparatus in.the 5 illustrated enbodi nent
conpri ses a dP@F&Fn§5a Euﬁugﬁpﬁégﬁﬁeeﬁegﬁ§n§ 6 XA HP K ?ﬂfﬁiﬁY%?e

wor kpi ece 10 supppeledoulDeyhesanind ahd cameet? belld e83the @bDyengnihe ar
frame holding nenber 51 via the protective tape 13 into individual chips
al ong the dividilsg Mokes $G1-and pushing up the divided chips. 10 This

di vidi ng and pushi ngyup s LS : on. : an
installed in the ex%g%s})ggﬁgr &rznkgowg%ggéﬁgﬁnall% %I}?l?)\é%patqﬁdlstglsgll\% |hneg and
pushi ng- ups neang uéteanpid sedodimeaitr coyprndes 1ddvsadsedand dush hragseuR, a
pressing and pushing-up nenber 73 having an jnternmedi ate portion turnably
15 supported T&ae prefoRtVodl?a1t0f RIE-&T +1 £ TRHER 1930 SHRRAGF§  shaf t

72, and a 180 dufnd @ﬂnﬁgta‘%rfiﬁmé Qb AT DbAGhd BE kAL BIRKL 2 hdEa SAQWN 1N

Fig. 4, the pressing an pushi ng-up nenber 73 has, at one end, a pressing
portion 730 Mmewmbey 24 aie ShapeprdBecihvea dapectdohnperpedividbal thiphe 20

rotary shaft 72 and has,. _at,.t he. ot her, end, .apushi ng-up_.portio 732, having a
Pl Ur el ity of Focues a4 e T Ot g At TR R Ui e Ang L Pepraire
constituted bripmigsdtkedphesshag it nPUsh imeemep 7negheiurited @ratdkvilh g
position where the preSS|ngt gortlon 731 is |located at the upper position

#

and to a pushd#fupg 28dpéBFtabhedhe? EiheEXRAH IR |HF Porad-onAz32heyn btat ed
oy oPer B OIS SO B A AIGELE RS P L 100
73 bei ng broughtr toy/lairdesd dilnglvepdsed on the base 2, a pressing and
pushing~up member 73 having an intermediate 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 rotary shaft 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-up member 73 to adividing position where the pressing
portion 731 is located at theupperpositionandtoapushing-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. Further, ina stateof the pressing
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



position, the dividing and pushing-up neans 7 activates the 30 air cylinder
71 to bring the pressing and pushing-up nenber 73 to a dividing position
which will be described |later to press a dividing line 101 of the

pl ate-1i ke workpiece 10. Therefore, the air cylinder 71 functions as a
pressing and noving neans for noving theldressing and pushi ng-up nmenber 12
73 toward, or amay from the plate-like workpiece. Further, 1in a state of

t he pressing ushi.ng-u bei brought to a UShI mork
posi tion, the $ gﬂhgwﬁﬁmﬁﬁﬁﬁ 8eﬁ%g%5e L gglﬁ%?%%l? alr %ﬁ% hder 71
to bring 5 thenpeee@am@ amdtaesblregsu@gneme@uéalm@gourséamUp3 nesidd on
777 which will be described |ater to push up a chip obtained by dividing

the plate-|i kET@RSORE eal@uémé@@‘PﬁeW@ﬂ¢i@Pﬁdtﬂpﬁesthﬁxg%ﬂ%ﬁ%ﬁﬁa%ﬁ%tectlve

tape 13. Ther I |-i Rt igr

novi ng neans %%Eg“€f%§ %ﬁan%%7 %g§SWﬁ§¥§n§'%hs |ng up ﬁ%%% g;3(ytowar or
away fron]5ththpfﬁssim@em&pd&hrmg&uﬁmﬂmbemrhitonapashmbgeqmyndytgpmen of
anot her exanpl e, of the reSS|nglgort on 730 of the pressing an ng- up

member 73 wi t WSPelendePeoi®F g Ber 15 PHEHMEs & f BlBo‘PW%hg%%;%%f t he

pressing and pUshigigrqu Ehegﬁ. —i@%é@o%ﬁ§1@8@QQjEEBBg&hQMBlb@dFH%lﬁhgés a
spherical end portion 734a. The radius of the spherical end portion 734a

is set to be LOlov2anmhe By ofteratiimg theesbhean@Ireeﬁmre,p@m ahr73vhimfler he
pressi ng pOFtLﬂp 730 the rel ati i rection_of the glat -1 i ke

hor kpi ece’ 10 AoRGRERGoR1 07 i Ry SITiAGS “ToT T onot g 4o Tornofr Beatig

portion 730b qa‘retsiﬁrw @8l pgsandgpuphhagbep 7 Iehelrd,3 dratve enbadi m&@t
shown in Fig. conprises a ball case 735b, a steel ball 736b installed in
t he ball caseﬂiﬁﬂﬁ DB rkRiide spring 737b i nterposed between the bal

736b and the bOttOQQE;SEPf%gﬁéﬁ Qﬁ FZ%%%enE@? fgéH§y@BnE@ﬁeQaeiaJ§§Q I's

set to be 1 to 2 nmm By usi e pressin
of the pressing portion 730 of the pressing and pushing-up

member 73 with reference to Figs. 5 to 7.

15 The pressingportion 730aof the pressingand 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 1s 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 730b of 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 635b,

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 tobe 1l to 2mm. 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 pressing and pushing-up

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



portion 730b, the relative novenent direction of the plate-like workpiece 10
along the dividing lines 101 is not 30 |imted and the relative novenent of
the plate-like workpiece 10 becones snooth because the ball 736b rolls at
the tinme of relative novenent. The pressingportion 730c of the pressing
andpushi ng-up nenber 73 in the enbodi nment3 shown in Fig. 7 has an air nozzle
13 738c. The air ejection port of the air nozzle 738c has an inner

di amet er of t 1 Since thi.s _enbodi t_.makes _use .of aj ressure,
the rel ati veaﬁgg%ner#g%iarl&ﬁjo hEolfori t?eordcpl%g]@hlei I?elwclgpqleecﬁlg% %aosngaq he
dividing linesndfd dSam@ted b MdSO ancut he skelcat ithe sTewedRmeeft thees

pl ate-1ike workpiece 10 becones snooth_because there is no nechani cal
contact. Theuapdle aditvPdrs§udsd phShT Pye bbvaespserens dbredhsetUt dd%s to

serve as divigi It ' i yidi ngt L.op; and j ng-
reans. having B BURhE RACU T UNET on s £0°T Sonby R0 burrt rhy be op
constituted as(imdtbdwend hiee rdilatdivegmoeansnandf the plusthe nl: kip woedigsiece

separately. Returning to Fi 1, the plate-like workpiece .dividin

apparatus in fhebe? §?r§?88t€n@889H€Et%%SHﬁrF§¢§Oam8 'ﬁ%ﬁ Qﬂﬁ%ﬁ§§3f(n
detecting the dividing Lboes d03:18inkhendl phisnthkeupdSmeankphece 1@ supported
on the annular franme 12 held on the “above annul ar frame hol di ng nenber 51

via the protecohseituped 43 tmdanwe endiivddanpymeans deavend @ dibiishing | 1 be

d i bed | ..The d [ . ' hed 1 _L-shaped.. .
ol & B1 1 nst aF LB COR NG DRSS P T CRibt S0f P oRaa Y 30 8 fonp e

opti cal systeAnasemainkfbge, pbek-ip nieyiceeso( EERyoh tthed bketo amlvé stHeocat ed
above the pressigg_and pushing—ug menber 73 constituting the above dividing
and pushi ng- GpVAEaRs PeaTRe 286t 6L BHSREAASUS [REGS Sc SRRFHRHE - t akes

the annul ar frame 19°he 8 08 R S60vb annblar e Trane Pording renbar s "
t hrough t he peppeckitvue trapkeld lammtrated embodiment comprises a detection

means 8 for detecting thedividing lines 101 of theplate-like

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 installed on the base 2. This detectionmeans

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 a dividingline 101 of theplate-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 turningarm 91 installed on the base 2 and apick-up



the | ater-described individually divided chip and then, converts the
obt ai ned i nage signal into an electric signal to transmt it to a contro
means that is not shown. 30 The pl ate-1like workpiece dividing apparatus in
the illustrated enbodi ment conprises apick-up neans 9 forpicking up a chip
pushed up by the above pressing and pushildg-up nenber 73, fromthe
protective tape 13. This pick-up nmeans 9 conprises a turning arm 91

install ed the b 2. and i ck-up 1 |l et 92 attaghed to .th d of
the arm 01 THRLLSE Hng tapareghis €At BFHe Brmeet hoaits e irs ASR
shown. The tugniingtuadhByiHy canrivvenyerd ittald ¥s aed dhevp] ckrhepraehliely 92

attached to the end of the turning arm 91 noves on |oci, which passes 5
above the pre35TRd @#dMETSHY Pt Lpa herbend7shamd Felbwephée tatoes tashest i on

means 8. Ther t ok %%ég 2.LS | tion e
above pressingég%§3Sﬁgﬁpgg?ﬁ%gﬁgﬁﬁgﬁg ,gﬁtmgaﬁgﬁ?ggighd éﬁﬁﬁﬁggéﬁéﬁgup by
t he pr essitngasndpus htng-ppes senmpeand 3pudfidheupl atrbkick & 3wankipbedewdithiedi ng

apparatus in the i]lustrated enbodi t is constjtuted as describ above,
Pl b oper atPOHe HITC e S Bat w1t Ber ot PO S GORST  8( a)

and 8(b) mainby ; BTWHH & a6 388 nL% SURPOF & & B9n b N P&k 81 h i kep Wekideece
15 10 havi ng reégggg”étrengt% al ong the dividingn%inégﬁlol V?a pthe

protective tape, 13 can showhpianciF gprusbedsippbrtkd rare thiang phaping isgrfugce 511
of the frane Qo%gigg nber 51 constituting the frane holding neans 5 as
shown in Fig. ? and'fixed on the frane hol ding nenber 51 by the clanps
52. At thic point, 2RetpBateanekdohdipgiseabervbding apphbetrakandarte
position shown__in Fi%. 8(a). After the annular frane 12 hol ding the
plate-1i ke workpreeated erPedgRebhelpr 6PREELFBLEApES13ESSTHERE 6 tMfe

frame hol di ng,gRNbDEL 51% cLPEoRIW Al I3y s @b &Y NGNS B30 7R 8% Fspport
means 63 constituting e t ape expansi on neans
1 and Figs. 8(a) and 8(b) mainly.
Theannular frame 12 supportingtheplate~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
placingsurface5llof the frameholdingmember 51 constituting
the frame holding means 5 as shown in Fig. 8(a) and fixed
on the frame holdingmember 51 by the clamps 52. At thispoint,
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 a result,
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 control means



6 are activated to | ower the annular frame hol ding nenber 51 to the
expansi on position shown in Fig. 8 (b) . As aresult, the annular frame 12
fixed on the placing surface 511 of the franme hol ding nmenber 51 is al so

| ower ed, whereby the protective 30 tape 13 affixed to the annular franme 12
cones into contact with the upper edge of5the expansi on drum 60 and
expanded as shown in Fig. 8(b). Thereafter, inage processing such as

pattern natchl i ried_out b h cti n t ntro
means 15 (notHg %ﬁ?%ﬁg g?iaggénd¥vb ?ﬁg§%§nél%%lq?@r§% on fﬁggjgfate-like
wor kpi ece 10 withethekpresskpgepeortd enth3bhefpidresipy gesdtngrand Opashting- up

menber 73. The alignnment of the dividin |t|on is thus carried
The first novPR§SAeRAs338 RHGLRE SBCBR ﬁg g n%%ﬁsal&§n§?8ttﬁ§htgf%lvated

to nove the fa&%EdH%€|Eoélhﬁohh%sdk%%%tb%%rlb@db%%ted by the arrow Y and the
second table 4 in thé direction indicated by the arrow X to bring a

predet ermimed divi dfhg fiise Mlidtomeesho35% hedpthtes tckrdworRpr@credlsto a
position 10 cqrres din to t.he pressin rtion 73 f.the pressin and

Poohi ng. up_ regEet Seach e P B D Hirs TedE o 18 8B el frn e ng
and pushi ng- upnaEFREEdiSy ko el D6adEd sald thde cuRPel £ HO5E Ui D cnEhereadt esn the

air cylinder 71 is activated to nove up the pres and pushi ng-up menber
73 15 and preé@d@ﬁ@tﬁﬁe§§|ﬁ@epéﬁfpﬁnx7§®}%@kﬁqwﬁ HHﬁé%ﬁQﬁﬂ#Qﬁ¢n¢%ﬁﬂdﬁmgld|ng

line 101 for rrqqg%nlbfjef&lr@é& I KReVpripLece dQuulg: dhe by abegtiye: {ape 13.

Then, the second nbvi ng neans 4 |vate nmove t e sec

t he d| rectdon ddﬁe@@ioerdiln@y tcherhar oo 6.1 nbhercaftaren, A0 tde fhaner dos thag

menber 51 20 and. t he tape expansi means i nstalled on the second table 4
move in the didPSRYOHRHOW & ﬁ?ro% ﬁh%%pl@ﬁ&tﬁ%ﬁj PresRdyInRRet 5o

rel ative novement Jrothhe Eé@%%h@gaﬁerﬁh@HlK&Oup“@éhEeEh¢3p£§5§689t89réton
730 presses the plate-Ili Kpi ece 10 along the predeterm ned dividing
li ne 101 the upper p051tlon Thereafter, the air cylinder 71 is
activated to move up the pressing and pushing-up member 73
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 inthedirection 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 1s activated to indexing-move the second table 4
by the interval between the dividing lines 101 in the direction
indicated by the arrow Y (indexing step) to carry out the
above dividing step. After thedividing step and the indexing

step are thus carried out for all the dividing lines 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-Ilike
wor kpi ece 10 along the predetermned dividing line is carried out, the
first noving 30 nmeans 35 is activated to Itdexi ng-nove the second table 4
by the interval between the dividing lines 101 in the direction indicated

by the arrow Y _(indexing_s )..to.carry.out, the bove dividing step. After
the divi di ng %%éﬁnghagt A FRgS seifébns%d%ﬁﬁg%&&ﬁi %léleo& 5P PR he

dividing linesotft 461 iextendiviagddtbheupt edes expianed odi Beat 60,artdhehabove
pul se motor 651 is activated to turn the expansion drum 60 and the frane
hol di ng menbef 810881 NG FREPRE abowd dPVi dfRY She@P A dite diidesits® st ep

for dividing Lipes,l0l, gxtendi I £3 @ 44L% 86t1,0R s paspendi eular 49 4 he, above
predeterninedghgire%t%gn aregcggfreg gut, %ﬁe%gbyl %§i3ing t engﬁaft-ﬁ}ke
wor kpi ece 30 entarendivndpalrpehidisuld@ &bomnyet heodievipdicng tdrimesdl0l. After
the plate-like workpiece 10 is divided into the 10 jndividual chips 110
al'ong the di vAAFRG FPReSTS0E52F REC? ke U S5ork Hor it oM righip AAg S 1L ke
individual ly divikdedcehiip 131@d S nearfied1 @lipsThal ia3ordenk8Q:itldlidg
rotor 74 is activated to invert the pressing portion 730 and pushi ng-up
portion 732 oftinké 1£3 .pressing and pushing-up nenber 73 at 180 to bring the

pushing- up porti on Z32.L0cAWer k0o, pOSi.id.an JIIRGG, 401 96685L00 SUST 20

pattern matching i s théen carried ou ect’i on neans

control neans iqadty igluiengh ies 1al0i growg ehiep iMMidingivhdealdy, dheigdedk-as
descri bed above with 20 the pushing-up portion 732 of the ?ressing and
pushi ng-up mEB&ICABPIERERERY Kt FBFAY hgle heY AiLvaAReifhig? L t e smadicifs
position. Thergafter, the first noving neans 35 and the second

That is, the 180° turning rotor 74 is 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). Atthispoint, thepushing-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



novi ng neans 45 are activated to nove the first table 3 in 25 the direction
i ndicated by the arrow Y and the second table 4 in the direction indicated
by the arrow X to bring a predetermned chip 110 to a position
corresponding to the pushing-up portion 732 of the pressing and pushi ng-up
menber 73 as shown in Fig. 9(a) . Atthispéint, thepushing-upportion 30 732
of the pressing and pushing-up nenber 73 is |ocated at the upper position.

Thereafter, t Lr |.nder i ctiy e essj.ng: and
pushi ng- up neggegs7§ﬁ¥%g gﬁsﬁzéb ?ﬁ%?éhﬁ%ﬂ%%g1§¥?ﬁg¥ﬁ§g%?%$§??§yé%# né%dles
733 of the pushisngushegounp} orhg 32 dibwugugledie Ppriat ectiveatedpeolFick3ums
showmn in Fig. 9(b). After the gredeternined chip_ is thus pushed, up, the

pi ck-up nmeans @S §h&Pt Lv At BY EoepPERKTPP ?%%lﬁﬁilei@dbEr%B%fBFcktqucﬁlIet

92 and transfefdfohQifg i band ng Aeanbhal | scnat shoye.1 1@ hee chips 110
are each 5 al so brought "to a position corresponding to the pushing-up

portion 732 ofalisivebpregsitngoaade psshiog-apr nesbend’8gone blye mmehimgecapry

out the above pick-up rk described abpve, .i.n theplate- |ike workpiece
GV ding - appAPERIS o7 SPhe Fie e Shihaton b S A A MRS K 8horby
carried out al@erg tihedir ¢utg didhes ey Rt ket at e- 1 i ke wor kpi ece and
the pick-up work for picking up divided chip is carried out in a state

where the dividing ®erdedfasiareaboper forthade L e her bbyemakirg 93 pbssEbne to
i nprove the f.fjCi E S| By esdi ke workpiece 15
di vi di ng appgggbuasr%ltﬁjsfﬁgﬂqﬁﬁeuggéas{%c}: elﬁdbogl r%egr]{t?’ (F:)éak?lé c%ﬁ%&?g%t‘m? g g}sﬂ P
pi ck-up wopk iqerristdabetwierey the diwidimng lMords fhasebesn therpoabed]l ike

pr oDl e Ehat adl acert. SLID OB, L0, Gonkegt Lt cach other Lo be dammoed
20 18 Ve claifd 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.
20



1. Adividing apparatus for dividing a plate-Iike workpiece, which is put
on the top surface of a protective tape affixed to an annular frame and has
reduced strength along dividing 5 lines, along the dividing |ines,
conprising: a frame holding neans for holding the annular franme; a tape
expansi on neans for expanding the protectlisve tape affixed to the annul ar
frame held on the frame holding neans; 10 a detection neansfor detecting

t he pIate-IiK@?mpgg iece put on the protective tape; a dividing mean for
pressing the it ‘lines detected by the detection neans, of the

pl ate-1ike wotkpi @G@ivﬂiﬁn? Agpaphetectd veitagenya wiatidel 1 hewpkapeckicke

wor kpi ece into chips 15 along the dividing |lines; a pushing-up neans for
pushi ng up theh el iide@uthppsthe mrasughriReepe st @riakeatapee tampe afpierdup
means for pickj chi p 1.0~ 1S, . . The
pl ate-1i ke mogig%é§%n-ﬁ%ﬁd?EgﬁﬁpgggggﬂgRﬁ%%%?%?%ﬁﬂﬂ%%hggéﬁﬁﬁ%?aaﬁéﬁgg t he

t ape exparsi ohineansatonyrtsesdanidéxpabshesn, dcomphaving:an i nner di aneter
smaller than the inner dianeter of the %ﬁnular frame_and an _outer dianeter

larger 25 than the dUEINYiMHEE9 Feate Prat@Liroike WHrk frove Endrame’

expansi on noving neans,dore fpyh 8ot hge expanst onxgE A AgdthRep brare 1hal di ng
nmeans relative to each other in a vertical direction and causes the upper

edge of the ekprasibhixkdmo ttdieaennod arhérpneteel dven ttdpe. frame3hoTheng

pl ate-li ke workpiece dividing apparatus according to claiml1, wherein the
di vi di ng nean§688ﬁprises a pressing nember for pressing the dividing lines
of the plage-like yeekptesentdu0ughot hetpeet agtinept ape- ande aoRk@Swdrg and

moving 19 put on the protective tape;
adividingmean forpressing the dividing lines detected
by the detection means, of the plate-like workpiece, via the
protective tape todivide theplate-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 tape andapressingandmoving



means for noving the pressing nenber toward, or away from the plate-Ilike
wor kpi ece, and the pushing-up neans conprises a pushing-up nenber for
pushi ng up the chips through the protective tape and a pushing-up and
novi ng neans for nmoving 5 the pushing-up nmenber toward, or away from the
pl ate-1i ke workpiece. 4. The plate-I|ike morkpi ece dividing apparat us
according to claim3, wherein the pressing nenber and the pushing-up 10
menber are constituted by a pressing and pushing-up nmenber which has a
pressi ng por tPoR &t L QRSP Arfd % RARSH M GETRAH i G tstr (He e & and

can change itgyuonkingposid | 8Rxpekeet i 46k ¥he BR9nE RE-BBEPE €339 A

novi ng nmeans and 't he pushing-up and noving neans are constituted by a
common novi nga neassing-fpr mepkengfoheprpekssignygprandepudhicsgLiyr omeiibarhe owar d,

or away fro the plate-1ike rkpiece. S. The, plate-like workpiece

Vi ding appabB? HEChELbr R 2b e AT A0 BRI B8 T sBS a5 11 S AoV g
means for g1oVviRg p&hihg-hp anember di sigs FEANS: aih | Merdrgpe X RARS LN Ieans
relative to the dividing neans and the pushing-up nmeans in a predeterm ned
direction, ando#kBéeefAd means for noving the frame hol ding neans and the
tape expansion neans relative to the dividing nmeans and the pushing-up
nmeans in a direction 25 perpendicular to the predeterm ned direction. 6.
The pl ate-1ike.wor kphegel i a+ I kg wapdriatesd aetat Apngopd s thaignchbrdimgh
conprises a turning means for turning the franme hol ding neans and the tape

expansi on neah8 Fefalive WRBLEH t WS AATH Y MR BmPY HE S EF MU Preans.

10 member are constituted by a pressing and pushing-up member
whichhas apressingportionatoneendandapushing-upportion
at theotherendandcanchange itsworkingpositionselectively,
and the above pressing and moving means and the pushing-up
and moving means are constituted by a common moving means

15 for moving the pressing and pushing-up member toward, or away

from, the plate-like workpiece.

5. The plate-like workpiece dividing apparatus according
to claim 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.





