; kl e3eRQURN| . 6T47>* METHOD AND APPARATUS FOR CUTTI NG ADHESI VE TAPE
BACKGROUND OF THE I NVENTION (1) Field of the Invention 5 The present
invention relates to a nmethod and an apparatus for cutting an adhesive tape
into a circular shape. Mre particularly, the present invention relates to
a nethod and an apparatus for cutting an adhesive tape joined to a ring
frame which is nounted at the tine of dicing a sem conductor wafer. 10 (2)
Description of the Related Art Generally, a surface protective tape is

prelimnaril yje j I erei nafter,
si mply referﬁ%%ﬁ¥%égéggnag$g§#ﬁgﬁgﬁ%Etﬁggiﬁggﬁeggﬂ?@%&%ﬁ%ﬁgAg@gattern
form ng process, and part of the 15 surface protective tape, which
protrudes fromthe outer circunference of the wafer is cut out along the
out er per,) ja a state where the whol e surface of
t he mafeﬁﬁﬁgﬁgig?@@@ﬁéﬁaﬂﬁﬁﬁﬂﬁ@ﬁgﬁﬁFQ protective tape, a wafer backside
p0|iShingRﬁ£O;fS€ is.performed on the back side of the wafer which is put
upsi de dbWrF ekt PEthe Hentin odhesi ve tape for dicing 20 is joined to the
back side of tgg waf er on which the wafer backside polishing process has
been Tonpl et ed TARPTREERHVEREORIelAtER tQ arAbhad 2t apAPPATAHIDIN ci ng
process. At this tinme, the adhesive tape is joined to the ring frane and is
cut in aceitingiparadeshe taperinke agizeudan shape oMorqpartiadadstthhi th t he
adhesive tape joined to the ring frame and revol ve once around the center
of 25 t hpresend invemton selatembea posthod (agsban appaextasdbe cutimgani - 3876
(1999)). 1 However, as al so described in JP-A 11-3876 (1999), since the
adhesi veadhpaive dapej@nag to s mwog fidie evlpck 3s mmyintthe a¢ dhe dmagéidngngt he ring
frame, the path of cutting by the cutter remains in the face of the ring
frane. Camseguemduhotpr ereder.when the ring frame is nmade of, for exanple,
metal or 5 resin, after repetitive use, at the tinme of cutting, the cutter
entel the cutting path of the cutter, formed during the past cutting
operations. As a result, there is a case such that the course of the cutter
i s force)Dedafigesh ehtheRelitbd Agt St art point and a cutting end point do
not coincide with each other. In such a case, the adhesive tape remains in

a whi sker shapgienbfalthensiFa® prAcANEsdpeistAREMiIARGIF jiakedo thee thi ckness
of the adhesive tapes increases in the portion and it rmay cause a problem

i n foll owihfFd cPbPE RS ARSoFURAH e iPIREETHIR, SRR Aged BE aBROKEFI) Ve tape
fromthe surface of the wafer and a wafer process such as a dicing process.

In the teghoh aue b%bg%lu%i&@eaM%}ﬁ&%ﬁ?&&égﬁ&@s& émﬂgﬁ?d of fRytber 15 15
used as the cutter for Cutting the adhesive tape so that the cutting path
d t in.i : ' T . ' b
used . pr iR Profehls bl Sy bRl hiom (EIA BF Birch L0 dOAE 007 D¢

af er | nGgasRs Al N5aL heenT, Alnhlie aLetr theLagses il lersT S a trend

that the hi ckness of esi I'CI'Ng 1 NCY easSes 4Nd the

for the MABAr SbEROyTR “BEie T 3B Balet FoRa P oa R 1e su¥iach BSUBI'S cut t he
e iR BT Hie bbb hEpte PO R LRSS SR P! e
cuttor cHREMETSERINEL Gt HESPibr et POt ipHUIo Lt FIIIOB BRI 8 ons at
thed&gne,of_cu tiggééﬁ@%as descri bed above, It beconmes difficult. to

accuttht elsiodnge t pide afdpe wafen o whighdheswalse bagh side relipbingases,

t he adhesive tape renmains in a o ) ) .
process has been completed and is integrated with a ring frame for a chip

dicing process. At this time, the adhesive tape is joined to the ring frame
and is cut in a circular shape by making a cutter come into contact with the -
adhesive tape joined to the ring frame and revolve once around the center of

25  the ring frame as a base point (see, for example, JP-A 11-3876 (1999)).




whi sker shape at the cutting start point and the cutting end point. SUMVARY
OF THE I NVENTI ON The present invention is nmade in view of the above
circunstances and its object is to provide an adhesive tape cutting nethod
and an adhesi ve tape cutting apparatus capable of cutting an adhesive tape
so that a cutting start point and a cutting end point in a cutting path of
a cutter coincide with 10 each ot her even when a conventionally-used

kni f e- shaped or round-bl ade cutter is used. In order to achieve the above

obj ect, the pr s ent inveniio S onfl ration: A nethod
of making a cutter T evdf 9]& ﬁgﬁ%ﬁgﬁ?ﬁy]u‘ﬁflé%@h%%g é':]i“F 15 havi ng an
opt i onal ze. t cut, an. adhesi ve e into circul ar

pr edet er ﬁﬁh@ff‘@ f?lhgmﬁég fﬁ)ﬂltc%f’rﬁg PSPTRNE Hee SPHsT %alqg&ﬁﬁ d'l’igle cutter
revol ve |Ie mé@ ted t arlgeltnner ci rcunf erence Slg in the revol ving
directio an&?rot Shtfenprmaingia thedaes p é‘%ﬁéﬁ‘g PAC-in a
cutting th of the cutter c0| ncide with 20 each other. According to the
met hod o Opﬁ@qw Brivvenivher tha ringframe Wgnade ob fox exampleo MEaleT| e bei ng
tilted to the inner circunference side of the circunference, the contact
porti®dn Eetieafer nepelitive usamf thectimerfontdngathe outonesrteraithe at the tine
of cutting. Consequently, the cutter does not 25 enter a cutting path of
the cutt entting peth of theeuttenderinagd dewing vhy ppgrarttivgopersdonhat Ashe cutting
start point and the cutting end point in the cutting path of the cutter can
coi nci dergdulh thach ioalvase sTch bleatseciduree oftlencuttet hefocessBy chaogedi ng t he
adhesive tape into a circul ar shape, a whi sker-shaped resi due which

gener at eanduectitieg plagt poirtadndievuatihg endgiodeedo hbe ceimicidengitdt @ach 5 poi nt
and the cutting end point does not occur, and the adhesive tape can be

reliablyothdr. i Thauahci és¢l dhic alhpsve bapd bemebidada adaokel sihpe the present
i nvention, the adhesive tape
10 When remained adhesive tapes are stacked, the thickness of the adhesive
tapes increases in the portion and it may cause a problem in following
processes such as a process of separating the protective tape from the
surface of the wafer and a wafer process such as a dicing process.
In the technique disclosed in JP-A 11-3876 (1999), a needle member
15 1s used as the cutter for cutting the adhesive tape so that the cutting path
does not remain in the ring frame so much. Therefore, the ring frame can
be used a plurality of times. In recent years, however, as the diameter of a
wafer increases and the thickness of the wafer decreases, there is a trend
that the thickness of the adhesive tape for dicing increases and the rigidity
20  of the adhesive tape increases. Consequently, it is difficult for the
needle-shaped cutter as described in JP-A 11-3876 (1999) to cut the adhesive
tape so that the cutting start point and the cutting end poinf meet are made
coincide with each other. In the case of using a knife-shaped cutter or a

round-blade cutter which has been conventionally used, the cutter enters

25  the cutting path formed in the past cutting operations at the time of cutting
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is cut into a circular shape by making the cutter revolve while nmaking the
cutter cone into contact wwth a ring frame on which a sem conduct or wafer
10 is mounted by the adhesive tape. According to this method, the adhesive
tape is cut into a circular shape by making the cutter revol ve whil e making
the cutter conme into contact wwth the surface of the ring frane, so that a
process of integrating the sem conductor wafer with the ring frane can be
performed by a series of 15 operations. Preferably, an angle of the cutter

tilted to the i.hner,circ erence si.de.in the reyolt] di,y ection i et
T SR ubSelibRE hpGud T RESRES dBtrens ot irh Rlesih B SthSSve Mt G ve i
a radial .directiion fromthe. center of g]?;g ] canduct or wafer. Al so

pref er ably & ArGdHPRARG2RHSHRE CAES, PEVE LAPOBPIAINS Wy 2 exanpl e, a
range from.30 tq 300 s. In order to achieve the above object, the
present f“m}g‘ﬁ@i %H‘Rﬂ ot e stpet Pemtmdf@ed‘dﬁ?mgm%wm- An appar at us
for cutting an adhesive tape into a circular shape of an optional size, the

apparatus conprising: 25 a cutter for cutting the adhesive tape while
revol vi ng_al on circunference of an optional size a rotating

a4
nmechahi s MUMMABYPY Fig Bt IEVENTEINan angl e adj usti ng nechani sm capabl e of

adj usting an angle of the cutter so as to be tilted to an inner
ci rcunference g‘%ﬂ@ﬁeﬁemﬂﬁlﬂemi@h\is mgade th viest vbrtheaabavieecitqurestaicesvol vi ng
the cutter along the optional circunference by the rotating mechanismand a
lifting aedhiénolgect srionmevide ahadbasivertapa cattveg methbd dindean iadhesive
tape cutting apparatus capable of cutting an adhesive tape so that a cutting
start point and a cutting end point in a cutting path of a cutter coincide with
10  each other even when a conventionally-used knife-shaped or round-blade
cutter is used.
In order to achieve the above object, the present invention empioys
the following configuration:
A method of making a cutter revolve along a circumference of a circle
15 having an optional size to cut an adhesive tape into a circular shape of a
predetermined size, the method comprising the step of:
making the cutter revolve while being tilted to an inner
circumference side in the revolving direction, and making a cutting start
point and a cutting end point in a cutting path of the cutter coincide with
20  each other.
According to the method of the present invention, by making the
cutter revolve while being tilted to the inner circumference side of the
circumference, the contact portion between the cutter and the adhesive tape

becomes large at the time of cutting. Consequently, the cutter does not

25  enter a cutting path of the cutter formed by the preceding cutting operations
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In the apparatus according to the present invention, for exanple, in the
case of cutting, into a circular shape, the adhesive tape joined to the
ring 10 frane on which a wafer is nounted, the cutting start point and the
cutting end point can be nade coincide with each other. Thus, the adhesive
tape can be cut w thout a whi sker-shaped residue in the cut adhesive-tape.
Preferably, the rotating mechani smof the apparatus according to the
present invention includes a plurality of arns each radially extending 15
terval s hthe

fromthe i f rotation at equal.in ne. Qf. the ar ha
cutter hindn i et PRt bobf i by Ficen®Phintir B ki BaaREx: e,
contact wil;h and supports.a non-adhesj,ve face of t. adhesi ye tape while
Corat s ngo s RUter S8 Ghptid BEMHARcItSteR, 16 De Sopcile Sreiy il tiBSHe ¢ ape,
for exanple, t ri frame to which i he adhesive fape is joined can be
ol i abry Catng e piBsive dibe aStom Al oRlan sHe0%0 ek FhrreLREs bo
suppr esse ,aﬁ the ti of cutting tpg adhesi ve tape, and.the adhesive tape
can be c¥thIGR BRNGHHES dP<t BesitipRa ?n@%w&d}eﬁg’?%éhﬁ@&‘ﬁ%ﬁg%#%f t he
apparatus according to the present invention includes: a supporting nenber
for suppbPitrind Hee evitting end pognt: dresarah asaur ang) headhasivrytane ¢arche ned
angle for fixing the supporting 5 menber to the arm Wth the
conf i gur #¢hahly qudntauacaicularshansdj ust ment is facilitated. In the apparatus
according to the present invention, greferabLy, the angl e adj usting
mechani sm has &n §ge inmef hodraseordiong tprtbs prasprthoventionrthe adfxsmes taree
adhesive tape. Wth this configuration, the spring nmenber can press the
cutter agacwsintomecinorlandhepe by thakmgthe heterdteesiveewhdpanakihg leso, absorb
cutter come into contact with a ring frame on which a semiconductor wafer
10  is mounted by the adhesive tape.
According to this method, the adhesive tape is cut into a circular
shape by making the cutter revolve while making the cutter come into
contact with the surface of the ring frame, so that a process of integrating
the semiconductor wafer with the ring frame can be performed by a series of
15 operations.
Preferably, an angle of the cutter tilted to the inner circumference
side in the revolting direction is set in, for exaﬁnple, a range from 80° to 90°
from an imaginary line extending in a radial direction from the center of a
semiconductor wafer. Also preferably, a revolving speed of the cutter is set
20 1in, for example, a range from 30 to 300 mm/s.
In order to achieve the above object, the present invention also
employs the following configuration:
An apparatus for cutting an adhesive tape into a circular shape of an

optional size, the apparatus comprising:

25 a cutter for cutting the adhesive tape while revolving along a
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m cro-vibrations in the vertical direction of the cutter at the tinme of
cutting the adhesive tape. 10 In the apparatus according to the present

i nvention, preferably, the cutter is a round-blade cutter. Wth this
configuration, since the cutter is a round-blade cutter, the pressing force
at the time of cutting is high. Consequently, even an adhesive tape, which
is thick and has high rigidity, can be cut with 15 reliability. BRI EF
DESCRI PTI ON OF THE DRAW NGS For the purpose of illustrating the invention,

there are. sho in the drawi ngs.several fornms which are presently
pr ef erreﬁl,rc}l’fn\?g]é%nr? Ogﬁa‘e?ﬁgtﬂ%t?g,s% however, that the invention is not

limted to the precji.se arrange t and instru talities shown. Fig. 1 is a
schematic si dea\ﬁog%\iil’éﬁm%“gs P%r‘b‘f{rﬂi’m@fﬁ’ﬁrf’r{& ési ve tape cutting _
apparatus according.to the present jnvention> Fi.g. 2 is a schepgtic front
view showi ng a2Retelpafiusiing REChaniss gapgixleod gdiusiing ag aRgHarhY

according to the present invention and 6 Fig. 3 is _a schematic plan view
showi ng 8UHAF §0 s&rte hertiltpd ta anasngs cirspmierance midappheatar®l¥®€or di ng to t he
present invention. DESCRIPTION OF THE PREFERRED EMBODI MENTS 5 An enbodi nent
of the pdizsetipniattbsttioe ofirpyolyingidceyiteralssizdheintipnad carupderanset he
drawings. Figs. 1, 2 and 3 are a schenmatic side view, a schematic front

vi ew andba thehretatiing npdclamgmivand especti vel y, of an adhesive tape cutting
apparatus according to the present invention. In the follow ng description
10 of the enbodilifittg machenisodforfmowirig thg @rttadines vedidad ghrgediomed to a ring
frame on which a wafer is nounted wll be described as an exanple. However,
t he present i n¥ethéappasatnotadcordihgdotthe tpresdilinosntion efob @tamie, inAn
adhesive tape cutting apparatus 1 according to the enbodi nent conprises, as

shown i nthéeaschfsmiting, shidea virewWa@fshiaipg, tHe adhddieareaps pin@bhtd thatimgsi ve
t ape adhering apparatus or the Iike on which the apparatus 1 is provided, a

gui dep 3 Fiated ohavhith £ Hal®r ¥ melftad, thé tufEng 60R pbidiSard eeepattent of a
lifting mechani sm supported to the guide 3 so as to be novable in a

verti cal ol Oih baHRadd biinbmlelw ANEAh (UabHICEL & 1AbaldHagivEERRNi Sm A f or
revolving a cutter 8 which cuts an adhesive tape 7. 20 The rotating
mechani s gy A peGltUeRBoli8 whikkeF sBaddl r&HahE B thdEut adhesive-tape.
Preferably, the rotating mechanism of the apparatus according to
the present invention includes a plurality of arms each radially extending
15 from the axis of rotation at equal intervals, one of the arms has the cutter,
and another arm has, at its tip end, a roller which comes into contact with
and supports a non-adhesive face of the adhesive tape while rotating.
With this configuration, at the time of cutting an adhesive tape, for
example, the ring frame to which the adhesive tape is joined can be reliably
20 supported, rattles and the like of the ring frame can be suppressed at the
time of cutting the adhesive tape, and the adhesive tape can be cut with
good precision.
The angle adjusting mechanism of the apparatus according to the

present invention includes: a supporting member for supporting the cutter

25  to the arm; and a block having an inclined angle for fixing the supporting




adhesive tape 7 at one end, a rotary arm9 having a roller 10 which
supports a ring frane 11 to which the adhesive tape 7 is joined at the
other end, a rotary shaft 6 to which the rotary arm9 is fixed, and a notor
5 coupled to the rotary shaft 6 and provided on the lifting frame 4 which
rotates the 25 rotary arm9. 7 Al t hough the cutter 8 may have a knife
shape or a round-bl ade shape, the round-bl ade shape is preferable. Wth
this shape, even in the case where the adhesive tape 7 is thick and has

hi gh rigi di ha. c er ressed ainst the.ri fr .11 with a
i on pr obttey M v 3o 16 BEERRT0n 18 iiter lt Bt e

agai nst ghe.£Hp frame 11 with a high pressing force as descri bed above,

t he adhe %%E‘%Sﬁe 7 can be cut with reliability by rotating the cutter 8
being in contact with the ring frame 11. The cutter .8 is proyid on a
cubpor 1 g menbbiha Aenrs At pli B8t She BTPenH Y S OBl RN e
circunferen&%%% side in the rotating direction when 10 rotated by the

r ot at i ng2R8INANNSHNE meshanishbrs iR Bember L DR SIS ERe e¥tehe rotary
arm 9 via an angl e adjusting nmechanism B so that the edge of the cutter can
be ad?usﬁgﬂﬂﬁitgﬁa@ﬁ@ﬁ%ﬁéﬁpangle. Since the cutter 8 is attached so as to
tilt toward the inner circunferential side in the rotating direction and
cuts the adhesWagh tthisecopfigurationy the sprisgamembenean preastiheraytient h of the
cutter 8 does, not becone a linear path corresponding to the thickness of

t he cutt egaBistithe noacathssive fdcdeofphe mdhEhivedhpe @ndeabso, absab t he cutting
operation is repeated plural tines, the edge of the cutter 8 does not fit

i n the patihrd-erhratioby it libe peetiedli digeativit ofiheapeteat atotte, titdesofawittingg pat h
does not fluctuate, and the cutting start point and the cutting 20 end
poi nt cotlehdhesiwthapach other. As shown in Fig. 3 in an enl arged manner,
the angl e adjusting nechanismB in the enbodi nent for adjusting the cutter
8 atl@n opti ondh thegbpasstushaikotdiasabtthe hrsdntlihsehtivar srdfbnbly he
circunference side is a nmechanismfor sandw ching the supporting nenber 14
in the rehaeyifsFolnddHiddechiteki nati on bl ocks 13a, 13b inclined at an
optional angle and fixing it by 8 a screw 12 at the tine of fixing the
supporting neniggth Hid @riftRirafba! ¥inde The cuMbt Bs hhbandBARalcamerthe angle is
adjusted so that the cutter 8 is inclined toward the inner circunferenti al
side in ' ' ' ; r gl e adj usting
mechani S%P%',Siggiﬂﬁ?% g}rlé Eﬁﬁgﬁgﬁﬁﬁ%@w& I ha%q(g{ﬁqggla%%@g él‘;?%gl, &?3& an

i nclined i far j Jad or the cutter
5 A shaft eerbaebgo R R R, LA KaR AL RRRE LG BD B W Lt Cor 8. of

t he ppoLit | nmber 14 for supporting the cutter 8, and a spring nmenber
16 i%yprgéﬁﬁggtgﬁ the end of the shaft nenber 15. The spring nenber 16 10
presses the cutter 8 at the other end agai nst the non-adhesive face of the
adhesive tape 7 and absorbs mcro-vibrations in the vertical direction of

e o b bR PO OB gL (7B Ty T Lere e
Shown 11 F1. . Bup e i Ao Rt Gl oYL de Mol et et s 5 172
drawings several forms which are presently preferred, it being understood,
20  however, that the invention is not limited to the precise arrangement and
Instrumentalities shown.
Fig. 1 is a schematic side view showing a main part of an adhesive
tape cutting apparatus according to the present invention;
Fig. 2 is a schematic front view showing a main part of the adhesive

25  tape cutting apparatus according to the present invention; and




the arm nenbers 17a, 17b are di sposed at an open angle 8 of 120 around the
rotary shaft 6 as a center to support the ring frame 11 by three points of
the arm nenbers 17a, 17b and the roller 10 provided on the other end of the
rotary arm9. Wth this configuration, the ring frane 11 to which the 20
adhesive tape 7 is joined can be supported reliably at the tinme of cutting
t he adhesive tape 7, and the adhesive tape 7 can be cut whil e suppressing
rattles and the like of the ring frame 11 at the tine of cutting. The arm
menbers 17a, 1 en sh hn Figs.; 1 and 2. .A nmeth of .eutting the
ndnest ve tape. Ty frib Sttt el Wl sng e Puai R S G 0 Eh baBeb S Wit
now be d scriq%d. 9 F%rst, th s? agrtin% genber.14 to which the cutter 8
i s attach@f Fe'Eg PRRYFYS ARETEHa ‘5 & AreBy S he i nclination bl ocks
13a, 13b arranged at a predetermned inclination angle. It is preferable to
attach the cutter 8 so as to tilt to the inner circunference side at an

angl e of [ I xis of the rotary arm9. In other

wor ds, t]h_)i?%‘éﬁ’é&éf\fgﬁﬁﬁﬁ ﬁ@tﬁlﬁ?ﬁg %@BQPI@@EN}@%O from an i magi nary
line X extended fromthe center of the wafer. Next, the lifting frame 4 is
moved upwar d uAd $mbadinent ¢fithe pissenthiaveption wil bofpegiberobele®a, 18b cone
into contact with the ring frame 11 on which a wafer to which an adhesive
tape i s patheeferencediorihedlraming®i ch is integrated with the wafer. Wile
making the cutter 8 cone into contact with the ring frane 11, the rotary
arm9 is rotat Eoded and 3 ape eadwhenmitiveside giew. soschepeats ftomérnvady cutting
the adhesive tape 7 joined to the ring frame 11 into a circular shape. In
such a mandex schemeatachbai view, apepettivaly, bé anwdhesivichapetchbtiogt t i ng start
point and the cutting end point of the cutter 8 coincide wth each other.
Her ei n, ppphestablaeconliagitoghs peetbrafintégtiont alwy tler folRwiagskiciiptianr ange
from30 to 300 mis. In such a manner, even an adhesive tape having | arge
t hi cknessf didelnbghitegt, d ipthethpf etting an wahesivehase jeihatRberring i ncreasi ng
and whose thickness is decreasing in recent years can be cut. According to

the pres@ntmé oM ehicBh waserdgSabhRRd wPYE debfighsdihs h Kaddples attached
whil e adjusting the angle so that the cutter 8 is tilted to the inner

ci rcunf erRiMdvak, Sedfrestnt H8ron@icd! ishtdihAeHt8The Wl&@fr@b&’ﬁﬁo&ﬁ&eﬁ@t ary arm
9 once, a wide cutting path is obtained. Thus, w thout being influenced by

cutting paths fordthabe BRYEMMELAS TG RUBLIERS to tHE ehibodifiéhiti no start

point and the cutting end poi nt can ‘be nmade col ncli wth each other.

ConsequeplhyisBENEs atdwh iRtne L AKEL haped LepidYe 3t 8k FUE 44N

15 adhesive tape adhering apparatus or the like on which the apparatus 1 is

provided, a guide 3 fixed to the frame 2, and a lifting frame 4 as a
component of a lifting mechanism supported to the guide 3 so as to be
movable in a vertical direction. The lifting frame 4 includes a rotating
mechanism A for revolving a cutter 8 which cuts an adhesive tape 7.

20 The rotating mechanism A includes the cutter 8 for cutting the
adhesive tape 7 at one end, a rotary arm 9 having a roller 10 which supports
a ring frame 11 to which the adhesive tape 7 is joined at the other end, a
rotary shaft 6 to which the rotary arm 9 is fixed, and a motor 5 coupled to
the rotary shaft 6 and provided on the lifting frame 4 which rotates the

25 rotary arm 9,




t he adhesi ve tape can be suppressed. The adhesive tape cutting apparatus 1
according to the present 5 invention can be applied to an apparatus for

j oi ning an adhesive tape for dicing which is generally used. Although the
case of noving the cutter 8 upward to cut the adhesive tape while com ng
into contact with the under side of the ring frame has been described as an
exanple in the foregoi ng enbodi nent, the adhesive tape cutting apparatus
according to the present 10 invention is not limted to this enbodinent. It

is al so possible,to et cutter. 8 do rd from above.the, ring frame
and cut the adﬁi@?%ﬁéﬁeﬂ&ﬁ?qg%ﬂhW%a\,@ﬁe ReH %BO%QT\%T? o contact
with the op side of the ri frame., The present_jnvention nay be enbodied
in other Séﬁg%’itfhecr lads S@%?ipﬁaﬁpr%fsb%ﬁ?i 9k s shenep PFen B HRescont: a
attributes thereof, an accordingly, reference shoul d be made to the
appendedcafeahere the ﬁgheﬁlﬁaﬁa% 7t1ﬁéh¥03r@ybhﬁ§%é$ééig1i iSatthgeutter § ndi cati ng
the scope of the invention. 11  What is clained is: 1. A nmethod of naking
a cutt er capgIREessgbagrinst the niediramecl bwvith 2 high pressingiépraer oplsconal si ze
to cut an adhesive tape into a circular shape of a predeterm ned size, the
met hodl comphe shsgywihiese shepuier § inpikesigdidgainst therrngfoame WMhwith sdei ng
tilted to an inner circunference side in the revolving direction, and

maki ng ahigh pressisg force peidescrhed abows,tthegddredivediape 7 carmbe gt wnith pat h of
the cutter coincide with each other. 10 2. The nethod according to claim1,
wher ei n trélealsidite bywetstdpg the catier i@ heing inicontdcrwithahe ring frakienglt he cutter
revolve while making the cutter cone into contact wwth a ring franme on

whi ch a St astEu8 ioprovaded oh s suppureiageidber ddhwsihaee thapeattet® 3. The

met hod according to claim1, wherein

tilted toward an inner circumferential side in the rotating direction when

10 rotated by the rotating mechanism A, The supporting member 14 is
attached to the rotary arm 9 via an angle adjusting mechanism B so that
the edge of the cutter can be adjusted at an optional angle. Since the cutter
8 1s attached so as to tilt toward the inner circumferential side in the
rotating direction and cuts the adhesive tape 7 in a circular shape, the

15  cutting path of the cutter 8 does not become a linear path corresponding to
the thickness of the cutter 8, but becomes a wide path. Therefore, even
after the cutting operation is repeated plural times, the edge of the cutter 8
does not fit in the path formed by the preceding cutting operations, the
cutting path does not fluctuate, and the cutting start point and the cutting

.20 end point coincide with each other,

As shown in Fig. 3 in an enlarged manner, the angle adjusting

mechanism B in the embodiment for adjusting the cutter 8 at an optional
angle so that the cutter 8 tilts toward the inner circumference side is a

mechanism for sandwiching the supporting member 14 in the rotary arm 9

25  viainclination blocks 13a, 13b inclined at an optional angle and fixing it by

8




an angle of the cutter tilted to the inner circunference side in the
revolting direction is set in arange from80 to 90 froman imginary |ine
extending in a radial direction fromthe center of a sem conductor wafer.
20 4. The nmethod according to claim1l, wherein a revolving speed of the
cutter is set in arange from30 to 300 mm's. 5. An apparatus for cutting
an adhesive tape into a circular shape of an optional size, the apparatus
conprising: 25 a cutter for cutting the adhesive tape while revolving al ong

a 12 circunferencg of. an optional size a rotatin chani sm far revol ving
The-cut + & el et o iinghe steh e dpk s b b LTS EF HEFRak Xt e ot
the cutter . to be,tilted.to an i.nner circunference side.in the

revol vi ng' 5%@@3@%% giechanisia theangle is a B*S\ii“i’%ao ?Ehfét ‘f"@ie gb%g t he
optional .circ erence hy the rotating. nmechanismand a | ifting chani sm
for novi Ml oAtk therey ieRERpTaiti A @o m tee rqﬁa@%@%@%o ccor di ng
to claimb5, wherein 10 the_rotating mechanismincludes a plurality of arns

each radithe Fotaay e PngAsthe ande adjustie mechanism B eserndifor ysi¥g/al s, one
of the arms has the cutter, and another armhas, at its ti(f end, a roller

whi ch coibe inglinatignblaeks wideh 1akhas uppmedpartioorcaadbre irme d etheof t he

adhesi ve tape while rotating. 15 7. The apparatus according to claimb5,
wher ei n sHpperighe mednben 14 domewharttend. ncl udes: a supporting nember for
supporting the cutter to the armand a bl ock having an inclined angle for
fixing the supposttafhmerebdels ioprovided on the side opposite to the cutter 8, of
the supporting member 14 for supporting the cutter 8, and a spring member
16 is provided on the end of the shaft member 15, The spring member 16
10  presses the cutter 8 at the other end against the non-adhesive face of the
adhesive tape 7 and absorbs micro-vibrations in the vertical direction of the
cutter 8 at the time of cutting the adhesive tape 7. Therefore, the adhesive
tape 7 can be cut reliably and accurately by the cutter 8.
As shown in Fig. 3, the rotary shaft 6 is provided with arm members
15 17a, 17b having rollers 18a, 18b at their tip ends, respectively. Preferably,
| the arm members 17a, 17b are disposed at an open angle 8 of 120° around
the rotary shaft 6 as a center to support the ring frame 11 by three points of
the arm members 17a, 17b and the roller 10 provided on the other end of the
rotary arm 9. With this configuration, the ring frame 11 to which the
20  adhesive tape 7 1s joined can be supported reliably at the time of cutting the
adhesive tape 7, and the adhesive tape 7 can be cut while suppressing
rattles and the like of the ring frame 11 at the time of cutting. The arm
members 17a, 17b are not shown in Figs. 1 and 2.

A method of cutting the adhesive tape 7 by the apparatus 1

25  constructed as described above will now be described.




20 the arm 8. The apparatus according to claim7) wherein the angle

adj usting nechani sm has a spring nenber for pressing the cutter against the
adhesive tape. 25 13 9. The apparatus according to claimb5, wherein the
cutter is a round-blade cutter. 14 .Ap. Aup.A). Ap. A Ap. Ap. AAAAAAANILT
/
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a] ca] ca] eapedpdd] sathajrngreeirauntarpaed sidpad] onpesglecd|Walte S0C ATemtha] ca ca] ¢
a!l FGNGGGGEDH HHI M Y1 11 IPJJJIK] KKKLG_LLLLNngAf&gsni d_Z] ca] ca] ca] ca] ca] ca] ca]

va

ca] c&} carettvyl exibedtbarotdryafreaPcals apben thautier &) isanchhed)ra] ca] ca]
ca! NHNNNN, OwOz OSP_PPPPPP+QOQRQKLCLLLLLMyMVIWN} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ¢

a] ca] ca] eahangkcd]90d]tc SPE dfara janaicadinaly dhe Y ezderaleddieon]tbe]eateadica) ca] ca] ¢
alf}[< #109%& () -!dg#LlOYX<X<& ()- r |"10B KF & ()-p!d | "109X<X<& ()-p

K| “10% _&h¢ Weafer. 109%<& () - 1f } 724

10<0<s 10%<&’ () - F1#10% & () -: ! dF1#109X<X<& () - :

4) #109%<& () - ! dBekt O0eIKERd Jrapse d19%e¥ed)upward dBil € cutter 8 and the

7#10%<& ()-Z k7#10% ) )& ()-Z! r 7#109% <f <& () - Zpp#10%&’ () - VI gpp#10%<<& () -V
10< 10</ r61¥exs) 10,194 188 €odd<int® €ontact with the ring frame 11 on which a

10<L<10%& () - C1#10%&" () - 9! r c1#109% <f <& () - 9& THL0YB& () -: ! d& THLOWK<X<&' (
) - - * 6 dEQHTed Brwhit H Q906 Hek ivelQXESs (dined Q4HsoUntel HIWEh{dkr is
integrated with the wafer. While making the cutter 8 come into contact
with the ring frame 11, the rotary arm 9 is rotated once at a predetermined
rotation speed, thereby cutting the adhesive tape 7 joined to the ring frame
11 into a circular shape. In such a manner, the adhesive tape 7 can be cut
15  so that the cutting start point and the cutting end point of the cutter 8
coincide with each other. Herein, preferable rotating speed of the rotary
arm 9 is set in a range from 30 to '300 mm/s. In such a manner, even an
adhesive tape having large thickness and high rigidity adapted to a wafer
whose diameter is increasing and whose thickness is decreasing in recent
20 years can be cut.
According to the present invention, as d(_escribed above, the cutter 8
is attached while adjusting the angle so that the cutter 8 is tilted to the
inner circumferential side in the rotating direction. By rotating the rotary

arm 9 once, a wide cutting path is obtained. Thus, without being

25  influenced by cutting paths formed by previous cutting operations, the
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&109X& ()- 109X& () - FAESH= 10< 10i !

109& () - 109%& () -1 0109%& ()-"109%& ()- 0! 109X& ()-i 109X& ()- GOIESH= 10<
10i V- 109& () -i 3+109%& ()- 1)0109%& ()-i & 109%& () -

08 109X& () - #109X& () - 3dE: / 10X

10X9#109& () -i 7cL109X& () -i 50! 109& ()-i 3" 109%& ()-cl

109%& ()-\/PL10O9X& ()-KMKY:/ 10X 10%& ()-iJ 10%& () -

] 10%<8&" ()-f10%& ()-" 10%<& ()-ipj!10%& ()-3 10XCdE: / 10X

UWPLO0Y<& L #M 109%&. ( %< "<& ( 109%<& () - 10%<& dE: /
10Xc1: 10%@% s poY &aleé £ )&%éleg pPE afo%&l%@ 30}1161 it eadh
10%<&! () - & 10%& () - acdef dYNC 1QX 1 10<L<109%&
109%<& ()°? &/fé&s?g‘l ?ﬂ(ﬁﬁ@&r‘ﬁmlﬁg B‘WJ’J@S ?r FE@@#\I@ é‘;@ p?t%r cutting
10%<& ()-" 10%<&' ()-"109%& ()-10%& ()- 10%& ()-f10%& ()-9 fdEYNC 10X
T 109%<& (jhe 28bggve fape candbs (UPPYesEsdks () -] 10%<& ()-10%& ()-fC ! dEYNC
LOX P+#10%& (). 1) 1008 ()-C J 100 ()-) 9 10%& () - #
109%<&' ()-!=109 E(a)dheﬁmel ta@e"cﬂ@gmg apparatus 1 according to the present
10%<&' ()-510%& ()-310%& ()-clcl0%& ()-\/P"'10%& (3
10%<& () intventiorbeBhb @pbbix OW}QDaMtuS for joining an a hesive tape for
dicing which 1s generally used. Although the case of moving the cutter 8
upward to cut the adhesive tape while coming into contact with the under
side of the ring frame has been described as an example in the foregoing
embodiment, the adhesive tape cutting apparatus according to the present
10 invention is not limited to this embodiment. It is also possible to move the
cutter 8 downward from above the ring frame and cut the adhesive tape
while allowing the cutter to come into contact with the top side of the ring
frame.
The present invention may be embodied in other specific forms
15 without departing from the spirit or essential attributes thereof and,

- accordingly, reference should be made to the appended claims, rather than

to the foregoing specification, as indicating the scope of the invention.
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109%& ()-p 109X& ()- 10< 10< 10<L<S10%& ()- 9" 10%& () - ###* $0$$$dELC
10Xi 109%& () -i 109X& ()- @O9X&' () - 109X& ()-c
109X&' () - * 109X& () - $% YBOEREAIEDC 10X YA0YX& ()-i #109X& () -i
109X& ()-]109%& ()-i 109X& ()-"109%& () - &=&&&' 4' W dEbC
10Xi 3109%X& () -1 cl109%X& ()-@"109%X& ()- 19- 10%X& () -
3+100%& ()-i,)1096& ()-W "' 8(: (; (<(=((xmb@ 10X! ui p  109%XX&' ()-& 10X 10X
10XL<S109X&' () - | 9109X& () -v7109%X& ()-i pSMLOWX& () - ((F) **~+, w3nb@
111 "10%8%‘}}%-“4 Q" 109XX& ()-Mk #10%{& ()-S!r> #10%& ()-S! d$
#10% t & Woafiselonged s s $-Qb.d.e.f.g./uj _= 111Y 10%<& ()-: 10X 10X
10XL<109%X& () -cl#109%& () -!cl#109XX& ()- !"109\&' ()-M/ 1nR24(5}[9) =
111 yY1T#10%8nds f)mepiodofmadazs e)cu§ 0%@1"@)31%% a Circiimterende of &
) #109P<P<& ()-Z! U) #10% ?1 2& ()-Z ! 10%& () -: (525| 5} 5~55667pC 1!! yYL0%<& () -
109%<& () cirglgohearipg-ameptiqmed sipxtoqupamadhesive tapsanto)a onoppzsbaaewt 111yY
10%& ()- 10%& ()-)!10%& ()- 10%& ()-!10%& ()-10%& ()-89W09: #: i ; dELC
1! yYc1} aaoedeiermingd Gises tly n@thbd @osprising the step of:
%4 109%8&' () - #10%<& ()-!] 109%& ()-i:;; <X<Z<[ <\ <] <dYNC 1!!yY 10<
5 making the cutter revolve while being tilted to an inner
circumference side in the revolving direction, and making a cutting start
point and a cutting end point in a cutting path of the cutter coincide with

each other.

10 2. The method according to claim 1, wherein
the adhesive tape is cut into a circular shape by making the cutter
revolve while making the cutter come into contact with a ring frame on

which a semiconductor wafer is mounted by the adhesive tape.

15 3. The method according to claim 1, wherein
an angle of the cutter tilted to the inner circumference side in the
revolting direction is set in a range from 80° to 90° from an imaginary line

extending in a radial direction from the center of a semiconductor wafer.

20 4. The method according to claim 1, wherein

a revolving speed of the cutter is set in a range from 30 to 300 mm/s.

5. An apparatus for cutting an adhesive tape into a circular shape
of an optional size, the apparatus comprising:

25 a cutter for cutting the adhesive tape while revolving along a
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10%<& ()-gy/ 10%& ()-)<%0%& ()-)10%& ()- B! C3CUC&C Ct CCChC

111yYi 109& ()-i 10%<& ()-i!10%& ()- 10< 10< 10<L<10%é& ()-3

10%&' () - C' DNDEE( FUFAEBC 1!1yYi- 10%& ()-i GLO%& ()- 7#10%& ()-ig

109%<& ()-i!10%& ()-s10%& ()- uF| FFGNGGGGGIE: / 10<
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10<I M YI | | JPJdE:rotating mechanism for revolving the cutter;

10<i i 0!': 10%<& () -) 10%<& () - #10%<&' () - 10%<& () -i 10%<& ()-i 10%<& (}2 - PJJIK] KKK
dE: / 10<i 110%<&n(@ngle adsgting mechagssen cap4hlg of adjusting an angle of the

109%& () - ' Z10%& () - YVL0%& ()- KLCLLLLLLLXMbC 10<f 10%<& ()- 10< 10<

10<i <109s8ttey sp ag todudlted +7 poomdief LircB@ietsnge (S)dd LVVINGIEIDE

10<10%& () -1 10%& ()-"10%& ()- 10%& ()- 10%& () -

10%<&5 () disteribibil,aO00d Endn€ of @ev@#tng the cutter along the optional circumference

109%<& ()-L! 10%& ()-)010%& ()-# 10%& ()-P"10%& ()-' 10%& () - wOzOOPSP_PPd
EnmbC by the rotating mechanism; and

a lifting mechanism for moving the cutter in a vertical direction.

6. The apparatus according to claim 5, wherein
10 the rotating mechanism includes a plurality of arms each radially
extending from the axis of rotation at equal intervals,
one of the arms has the cutter, and
another arm has, at its tip end, a roller which comes into contact
with and supports a non-adhesive face of the adhesive tape while rotating.
15
7. The apparatus according to claim 5, wherein
the angle adjusting mechanism includes:
a supporting member for supporting the cutter to the arm; and
a block having an inclined angle for fixing the supporting member to

20 the arm.

8. The apparatus according to claim 7, wherein
the angle adjusting mechanism has a spring member for pressing
the cutter against the adhesive tape.

25
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