METHOD AND APPARATUS FOR CUTTI NG ADHESI VE TAPE BACKGROUND OF THE | NVENTI ON
(1) Field of the Invention 5 The present invention relates to a nethod and
an apparatus for cutting an adhesive tape into a circul ar shape. Mre
particularly, the present invention relates to a nmethod and an appar at us
for cutting an adhesive tape joined to a ring frane which is nounted at
the time of dicing a sem conductor wafer. 10 (2) Description of the

Rel ated Art Cenerally, a surface protective tape is prelimnarily joined to

the surface o %rgﬁgﬁqguﬁpphgg@ﬁgga}édgg{@?ﬁ&@ ADT%IE@IYTE'?I&?’@ ed to as a

wafer), which n subjecte rmng process, and, part of
the 15 surface protective tape, which protrudes fromthe outer
circunference of the wafer is cut out along the outer peripheral edge of

t he waf er. rface of the wafer is protected
with the %Agg}eﬁgﬁﬁgcmﬁgm%@%r back-si de polishing process is
per f or med [[d)ﬂ tqs lgggk side.of the wafer which is put upside down. After
that, an ShhEslge PENYSHtiR cing 20 is joined to the back side of the

waf er on which e waf er back-side polishing _process has been conpl eted
and i <2 nt egr at ediREATCRE YRR HGmRates toa Binthod angi ayapparaas fopt thi s
time, the adhesive tape is joined to the ring frane and is cut in a
circul ar §HEPBE I Helgsive taraintera eiserdar shapeonMaee partigulardy, thahesi ve tape
joined to the ring frane and revol ve once around the center of 25 the ring
frame as RrHuSY ipgpatiopgetates ¢p agxatipideand RPoAppRragI6iqrleding an
adhesive tape joined to a ring frame which is mounted at the time of dicing
a semiconductor wafer.
10
(2) Description of the Related Art
Generally, a surface protective tape is preliminarily joined to the
surface of a semiconductor wafer (hereinafter, simply referred to as a wafer),
which has been subjected to a pattern forming process, and part of the
15 surface protective tape, which protrudes from the outer circumference of the
wafer is cut out along the outer peripheral edge of the wafer. In a state
where the whole surface of the wafer is protected with the surface protective
tape, a wafer back-side polishing process is performed on the back side of
the wafer which is put upside down. After that, an adhesive tape for dicing
20 1is joined to the back side of the wafer on which the wafer back-side polishing
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)).



1 However, as also described in JP-A 11-3876 (1999), since the adhesive
tape for dicing is cut while pressing the cutter against the ring frane,
the path of cutting by the cutter remains in the face of the ring frane.
Consequently, even when the ring frame is nmade of, for exanple, netal or 5
resin, after repetitive use, at the tine of cutting, the cutter enters 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 is forcedly

changed and a ing, start point and a,cquili oi nt not coi nci de
with each ot heﬁ%‘%ﬁvasqugﬁ alsoc %S&lqeﬁema‘%&itég? Qg@?@nﬁ}nﬁ? i a whi sker
shape. 10 en.renaiggq adhesi ve t@y s are stacked, the thickness of the
adhesi ve A%HGELE 1PedRE GICNE 15 AAt While Rrsssing the crdlercagrinshthy BMgem i n
followi ng . processes sugch as process of separating . the protective tape
from the LEHRPatle BRCH RECHEHE: DRARe suiter epmevine s sha frae efsthe wngifpgne.
process. lﬁ:n t he techni que disclosed in JP-A 11-3876 (1999), a needl e nenber
15 i s usedodsefifendytieven whendhe ring famee indmesliewd, foapxageplehatetaher cut ti ng
path does not remain in the ringlf[ane so much. Therefore, the ring frame
can be usedinaafeurapetitivefuse; akthe time eCarnting she cutfewenders e t he
dianeter of a wafer increases and the thickness of the wafer decreases,
there is guttieggathedthe hettehifokmedsiwing hke adbiecitiing aperaiomsdi ding
increases and the rigidity 20 of the adhesive tape increases.
Consequentésult,i theirs iglhfdaise ghith that thecneadloftbbapedrisféeedbscldeserd bed in
JP-A 11-3876 (1999) to cut the adhesive tape so that the cutting start
poi nt andahbe cuttinggteen@onai mid aArefttiageniBesint doingicdenomis kvighebckt her. In
the case of using a knife-shaped cutter or a
other. In such a case, the adhesive tape remains in a whisker shape.
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 point 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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round- bl ade cutter which has been conventionally used, the cutter enters 25
the cutting path forned in the past cutting operations at the tine of
cutting 2 as described above. It becones difficult to accurately cut the
adhesive tape in a circular shape and, in sone cases, the adhesive tape
remains in a whisker shape at the cutting start point and the cutting end
point. 5 SUMWARY OF THE | NVENTI ON The present invention is made in view of
t he above circunstances and its object is to provide an adhesive tape

cutting net hod and ,an adhesjye tape.gutiing apparatus capable of cutting
2 adhasi Vi Reeied Qe & 1EHEEHE AUDERIE BoCARIAAL SIiHa R SRR tBRA nt T
a cutting .path, of , a cutter cqoincide with 10 each ot her even when a

convent i od@i # Girgulsd Sj’ﬁ"ﬁpﬁe& PSR CF6Enthepr HerBLvE tARGFEINGINGS®I | n or der
to achi eve th?{ above object, the present invention enploys the follow ng
confi gur atTBIPkeAshapnad the ctiinagtartanineand dhelcusting emg reivtr cunf er ence of
a circle 15 having an optional size to out an adhesive tape into a
circular shape of a predeterm ned size, the nethod conprising the step of:
maki ng the cutter revolve while being tilted to an inner circunference

side i@ t RIMMARYN Y diFedNVEBNTAON naki ng a cutting start point and a

cutting end point in a cutting path of the cutter coincide with 20 each
ot her. Accor di ndllecoptasenmenhadiaf i meaderiasdet dfnirentbiooa cidayndkiogs t he
cutter revolve while being tilted to the inner circunference side of the
and its object is to provide an adhesive tape cutting method and an adhesive
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 employs
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



circunference, the contact portion between the cutter and the adhesive tape
becones large at the tinme of cutting. Consequently, the cutter does not 25
enter a cutting path of the cutter fornmed by the preceding cutting
operations 3 so that the cutting start point and the cutting end point in
the cutting path of the cutter can coincide with each other. To be
specific, even in the case of «cutting the adhesive tape into a circular
shape, a whi sker shaped residue which generates due to a positional

devi ation bhe the..cutting start ,5.point. and fhe cuttin nd poipnt does
ot occur, “arifithe' AR ba bl Bhe uR S Rhinind PEaf th b8 LutBre B
shape. In the nethod according to th ese j nvent.i.on, the adhesive, tape
is cut intocﬁilec%t %I%ﬂngﬂﬁﬁgegyltﬁﬁacﬁdﬁ%ﬁ’é gfﬁt’%ﬁp?“é &1 W@Wﬁ??%@i g the
cutter cone i.nto]coniact with a ring frame on whi c‘}gi;a sem conduct or waf er

10 is mourftdingthendhgsivaiane mipa credar ghape:dWiskerrshansd restdiadhesi ve

tape is cut. into a circular shape by neking the cutter revolve while
maki ng t heVRiftx @anerains dwe b0 agwsitienaldearation bstiveen thoputthes siag frame, so
that a_process of inte natin%bwphe sen conductor wafer_ with the ring frane
can bedpedfrhagdifie sudpgendgpoing Joppaphoions andibe adiiekive tameaagl ke of t he
cutter tilted to the inner circunference side in the revolting direction
i s set inrelisbliesaimite a cirewlagehfivem 80 to 90 froman i maginary |ine
extending in a radial direction fromthe center of a sem conductor wafer.
Al so preferabl y Inagheenetivichgepded: of thehpresant rvdrdisgtthe 2@ hienivef mpe
exanpl e, a range from30 to 300 nmi's.
1s cut mto a circular shape by making the cutter revolve while making the
cutter come into contact with a ring frame on which a semiconductor wafer
10 1s 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 example, 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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In order to achieve the above object, the present invention also enploys
the followi ng configuration: 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 along a 4
circunference of an optional size; a rotating nechanismfor revolving the
cutter; an angle adjusting nmechani sm capabl e of adjusting an angle of the
cutter so as to be tilted to an inner circunference side in the revolving 5
direction at the tinme of revolving the cutter along the optional

ci r cunf er envaim ferehbeof ah aptiogahecbani sm and a lifting nechani sm for
noving the cutter in a vertical direction. In the apparatus according to

the present inventotaning @ieckxaizgl ér defrolilg thasatsel; cutting, into a
circul ar shape, the adhesive tape joined to the ring 10 franme on which a

waf er is nountecn hhgleCatjubAggShadHaehNaMe bPEIRMtII N ARGIPES e Can be
made coincide wth each other. Thus, the adhesive tape can be cut w thout

a whi sker csifgRed 4£6 BYeilidd e %ex@%@%f&eh@@& 1Brt@feelre%gh>in the

rotati ng mechani smof the apparatus ac Ing to t e present |nvent| on

I ncl udgs %fddﬂfo%' Al YhPhind me%ﬁﬁng%ﬂh%'t%r%{gﬁg%ﬁ fél%??{ Eﬁ%fn e%ias of

rotation at equa Intervals, one o e arns anot her

arm has, %ty #HeSpd %@?g\r}ge?&“{@ f“ﬁm' ch comes into contact WI t h and

supports a“non-a “face o e adheswe tape while rotating. Wth this
configuration, %tliftﬂ?g He%aglsng it 1'nr<]) in tﬁg Q&&b}:’ fn taa\%ltlca?duecmon

In the apparatus according to the present invention, for example, in
the case of cutting, into a circular shape, the adhesive tape joined to the ring
10 {frame on which a wafer is mounted, the cutting start point and the cutting
end point can be made coincide with each other. Thus, the adhesive tape
can be cut without a whisker-shaped residue in the cut 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



exanple, the ring frame to which the adhesive tape is joined can be
reliably 20 supported, rattles and the like of the ring frane can be
suppressed at the time of cutting the adhesive tape, and the adhesive tape
can be cut wth good precision. The angl e adjusting nmechani sm of the
apparatus according to the present invention includes: a supporting nenber
for supporting the cutter 25 to the arm and a bl ock having an inclined
angle for fixing the supporting 5 nmenber to the arm Wth the

confi gurat, . t1 e,adijustnent.is ,facilitated. .In the .

appar at us llgg%l obregir}(r?ljgt%[%oalﬁi eaﬁp}%{elé i h(i’ SRt the gﬁttteﬁﬁlln;g‘,fe st ds

adj usting ﬂ@ﬁ*}% i(fm has a spring nenber for pressing the cutter 5 against

t he adhesi'vé fag‘)é' Wth this configuration, the spring nmenber can press the

cutter against ]%’P’gl non- adhesi ve face of the adhesive tape and,  al so,
absorb m cro- vilBy e SIRATARUS AECOrdImg tafheipresent spvesttiometetriedly, 4bet he
time of cutting . the adhesive tape. 10 In the apparatus according to the
present i mAEIE AGHIStREMACRBRIEM 1196 2 eprinamembar fulpresBingidiccaitter . Wt h
this configuration, since the cutter is a round-blade cutter, the pressing

force At tRaIRstideordlestYs fRpe. s hi gh. Consequently, even an adhesive tape,
which is thick and has high rigidity, can be cut with 15 reliability. BRI EF

DESCRI PTI ON OF TMEhpbasrodiguration, the spring member can press the cutter

against the non-adhesive face of the adhesive tape and, also, absorb
micro-vibrations in the vertical direction of the cutter at the time of cutting
the adhesive tape.

10 In the apparatus according to the present invention, preferably, the
cutter 1s a round-blade cutter.

With 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

156  reliability.

BRIEF DESCRIPTION OF THE DRAWINGS

For the purpose of illustrating the invention, there are shown in the
drawings several forms which are presently preferred, it being understood,

20 however, that the invention is not limited to the precise arrangement and

mstrumentalities shown.

Fig. 11s a schematic side view showing a main part of an adhesive
tape cufting 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



For the purpose of illustrating the invention, there are shown in the

drawi ngs several forns which are presently preferred, it being understood,
20 however, that the invention is not limted to the precise arrangenent
and instrunentalities showmn. Fig. 1 is a schematic side view showi ng 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
6 Fig. 3 is a schematic plan view showing a nain part of the adhesjve tape
cutting appar at lgggcléradg‘*’r]i’&n%%lqH@%Y@@e&ioWWm%ﬁ.P%ESmPﬁﬂww THE
PREFERRED EMBCDI MENTS 5 An enbodi nent of the present invention will be
descri bed BECEHItRigt AP RaspbreASTding tnctherpagispkinveingion. 1, 2 and 3 are a
schematic side view, a schematic front view and a schematic plan view,
respectively, of an adhesive tape cutting apparatus according to the
present invention. In the follow ng description 10 of the enbodi nent, a

met hod of RESCGRIPTAONINeSHE RRPFERRABIEMBA@DIMENTS ame on which a waf er
is mounted will be described as an exanple. However, the present invention
is notdlimted tdnehdddildeaviofighe pheadinténtention adlidsi desciipd lsalbwi ng
apparatus 1 according to the enbodi nent conprises, as shown in the
schemat i ¢ witHeefirewcoto Bhgdrdwirggsframe 2 of an 15 adhesive tape adhering

apparatus or the |like on which the apparatus 1 is provided, a guide 3
fixed to the frafigs2l, BAEd S dief4 belerhhBIRIde #8vwla schematic front view
and a schematic plan view, respectively, of an adhesive tape cutting
apparatus according to the present invention. In the following description
10 of the embodiment, a method of cutting an adhesive tape joined to a ring
frame on which a wafer is mounted will be described as an example.
However, the present invention is not limited to the following embodiment.
An adhesive tape cutting apparatus 1 according to the embodiment
comprises, as shown in the schematic side view of Fig. 1, a frame 2 of an
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

2b  rotary arm 9.



conponent of a lifting nmechani smsupported to the guide 3 so as to be
novable in a vertical direction. The lifting frane 4 includes a rotating
mechani sm 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 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 arm
9. 7 Although thélthotgkrith8 cobtertfaweyahdd & &nsfeagieperoran rounttbbddede shape,

t he round- bl ade shape is preferable. Wth this shape, even in the case

wher e t he ddhesithe rbapé-bladsshipels prdease hi Btk tlgisdiliaye, then uther 8 can
be pressed against the ring frame 11 with a high pressing force. Also 5 in

the case whgeavhhie tHetddesbrd Saftf TS EicRGMINSAs hivdh Fiblity, tBERuitkr@ th a
hi gh pressing force as descri bed above, the adhesive tape 7 can be cut with

reliabilitwntle pRibH RGN GRLERE (B8 1NGyitA §H{r%?ﬁfes‘§iﬁé‘fofr9@. rhpg frame
11. The cutter 8 is provided on a supporting nenmber 14 so that the cutter

8 is &l HRGHeQMRE dvidlel thRGRtE" 83%7{%1%%8& ia%hixﬁ?t‘%ﬁeir%%ﬁ%xﬁ@t@t&%gradilze?ti on

when 10 rotated by the rotating nechanism he supporting ne IS

att ached t}?g%lﬁ)g.e%%%lgr%r&rég eeé’cg Jegig%tgd&%g?h@ghﬂé%iwQaﬁgg%@lie]?@g?tngfgﬂi hat

t he edge o er can t an optiona he

cuLt e A R b IR MURb P Y AR AL, *
shape, 1 h%‘he cutter 8 is provided on a supporting member 14 so that the cutter 8 is
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 via inclination blocks 13a, 13b inclined at an optional angle and fixing it by



15 cutting path of the cutter 8 does not becone a |linear path corresponding
to the thickness of the cutter 8, but becones a wide path. Therefore, even
after the cutting operation is repeated plural tines, 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 nmanner, the angle adjusting nechanismB in the
enbodi ment for adjusting the cutter 8 at an optional angle so that the
cutter 8 tiBerew ddatdheHomienidxing theshipperites sicebéisléto nke hamnirgmarhor
sandwi chi ng the supporting nenber 14 in the rotary arm9 25 via inclination
bl ocks 13&7. 1Bbth pleisimechatisan thptainghais adjglktedandtidtxihegittedy is 8 a screw
12 at the tinme of fixing the supporting nenber 14 to the rotary arm 9.

Wth this imebhaditeward bhe danghecireumdérestied siie ihede tdratiegtdiesct®on sf
inclined toward the inner circunferential side in the rotating direction of

the rotarythermtfry Asmtdie A0ghe aadsdultindae bt :S8nBB, 8X&eRfof akidisi ng 5
the inclination blocks 13a, 13b, an inclined portion can be forned in the

suppor 5i ngheeRbRhafidn H6cRNE3 L UL anﬁncﬁ\néﬁ‘ b1 @Qﬁ%&&rhﬁadpirnoﬁﬂed ed on the

;
side opposite to the cutter 8, of the supporting member 14 for supporting

t he cuttersu%, ofA€gan RN 4 BIRRE cud@rigs Provided on the end of the shaft
menber 15. F?e spring menber 16 10 presses the cutter 8 at the other end

sl ot e, non OBl Age 08 BRI E Sk RSB0 R RERY 8
cutting thge %ﬁgﬁﬁft\{ﬁg%bgr 14161 Eﬁﬁﬁgrmﬁé' ehadgsk €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 6 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 is 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.



tape 7 can be cut reliably and accurately by the cutter S. As shown in Fig.
3, the rotary shaft 6 is provided wiwth armnenbers 15 17a, 17b havi ng
rollers 18a, 18b at their tip ends, respectively. Preferably, the arm
menbers 17a, 17b are di sposed at an open angle 0 of 120 around the rotary
shaft 6 as a center to support the ring frane 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 franme 11 to which the 20
adhesive tape 7 is joined can be supported reliably at the tinme of cutting
the adhesive taPest,thamtippbetingmesinber tldge whichrthbeutidr S dashgpiessi ng
rattles and the like of the ring franme 11 at the tinme of cutting. The arm

menbers 17xed #btles eotaoy ashoMbyi usifg ghe idclandich bcketli3agd 16h sevhigal t he
adhesive tape 7 by the apparatus 1 25 constructed as descri bed above wi |

now be desatra beedet@rmiisd indiigitiippaslel NGt DEpRgErabde tO® apftichithichaiteatg er 8
is attached is fixed to the rotary arm9 by using the inclination blocks

13a, 13b aprangedlt @tch PhedeheuMMethdengls BaLIOH ABSFO0° kb 80s tRhRftREabl e
to attach the cutter 8 so as to tilt to the inner circunference side at an

angl e gf 9Qt4dQoBAxid OMHNR LAY gh?;@.o nIr?‘?fﬂ%r%oﬁd@etﬁ@Eﬁ’{%&f arimidelihéy af her

words, the cutter 9 is incline a range of 90 to 8 rom an I magi nary

IineXextaeth@% e the. s L. £ L. mne 4 is

noved upward u t{)qggnhgg@uﬁg&l . glfgllg gﬁ%%??e?%gég?d pflg)gn tji%tbcuggerge&?nt o]

contact Wifh v&dﬁ%r.ri ng frame 11 on which a 10 wafer to which an adhesive
ed’i

tape is joIn S nounted and which is
Next, the lifting frame 4 is moved upward until the cutter 8 and the

rollers 10, 18a, 18b come into contact with the ring frame 11 on which a

10 wafer to which an adhesive tape is joined is mounted and which 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  yéars can be cut.

According to the present invention, as described above, the cutter 8

18 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

10



integrated with the wafer. While making the cutter 8 cone into contact

with the ring frame 11, the rotary arm9 is rotated once at a predeterm ned
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 arm9 is set in arange from30 to 300 mis. In such a manner,
even an adhesive tape having large thickness and high rigidity adapted to
a waf er whusmgditamepemtiand ther @asimgeaddoittase bdhckiresindide deich@ashng i n
recent 20 years can be cut. According to the present invention, as

descri bed aheve, Cohequerithy, g8netgidi bbg hadskéy-blgamd] Hstdngaftee c&ﬂlﬁh% SO
that the cutter 8 is tilted to the inner circunferential side in the
rotating dheetdhdive Bpd @liohé BAppRBsE@tary arm9 once, a wide cutting path
is obtained. Thus, w thout being 25 influenced by cutting paths forned by

previous cuttingrpeantionapé bettidd abPhtdiig BLALIRY ﬁbttl@}?letsaﬁt cutting
de with n

end point can be made coi nci each other. Consequently, generation

of a whi skatzafiaRednRsiiiseftd £h ta?#é&%ﬁ%aﬁogpﬁgﬁg &3l gﬁf?ﬁ??%ﬁﬁgepr esent

suppressed. The adhesive tape cut accor

c i ti ' S A ‘ i ves t ¢
i ci g whi o ey BRI e 0 AR PRI, Lol B BR BEARER L 5P
upward to i.nto contact. wWth the under

side of t ﬁlg) rEqu]g @@%L%@l%ggeﬁta&@s%ﬁ Cceé? nﬁ géﬁ%%ﬁ%rht&f: “ftlEh f]ﬁ%ufﬂ ggoi ng

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.

11



enbodi nent, the adhesive tape cutting apparatus according to the present 10
invention is not limted to this enbodinent. It is also possible to nove
the cutter 8 downward from above the ring frame and cut the adhesive tape
while allowing the cutter to cone into contact with the top side of the
ring franme. The present invention may be enbodied in other specific forns
15 without departing fromthe spirit or essential attributes thereof and,
accordingly, reference should be made to the appended cl ai ns, rather than
to the foregoing specification, as indicating the scope of the invention.
11 What iﬂgﬁéi&h@dlmgd 19'. An apparatus for cutting an adhesive tape into a
circul ar shape of an optional size, the apparatus conprising: a cutter for
cutting the adhdsi Ve apparatiisifer ceitohy angddiesng e i@it@@mﬁ@ﬂ@nsbam an
optional size, the cutter having a leading cutter portion |eading a
trailing ofitheptporalisose, the bepuhetusutoneprisiengol ves al ong the circunference
of the optional size; a rotating nmechanismfor revolving the cutter; an
angl e adj usti ngameghanios rutiong atlp usthenycampanghfe obvdlhingalongra so 10 t hat
the |l eading cutter portion is oriented toward an axis of rotation while

the trail icheuaifbtaicepdran @ftidsalodibentheddwayhdviamd ke daxé sutter Hotdbh on
relative to an imaginary line at which a longitudinal axis intersects a

turn radi @éadiﬁéiast;ﬂaﬂiﬁ’%bﬁﬁ\é@bbﬂ@pﬂivﬂ@i@é bl c@ftel PevAIVES BlangdtHd f Ui ng
mechani sm for noving the cutter in a vertical direction; and
circumference of the optional size;
a rotating mechanism for revolving the cutter;
an angle adjusting mechanism for adjusting an angle of the cutter so
10  that the leading cutter portion is oriented toward an axis of rotation while
the trailing cutter portion is oriented away from the axis of rotation relative
to an imaginary line at which a longitudinal axis intersects a turn radial
axis in a traveling direction of the cutter;
a lifting mechanism for moving the cutter in a vertical direction; and
15 a supporting member disposed between a pair of arm pieces, the
cutter being operably connected to the supporting member,
wherein the cutter is oriented perpendicularly to the adhesive tape
along an imaginary adhesive tape axis and perpendicularly to the imaginary
radial line while the leading cutter portion is oriented toward the axis of
20  rotation at a leading acute cutting angle portion relative to the imaginary
line and the trailing cutter portion is oriented away from the axis of rotation
at a trailing obtuse cutting angle portion relative to an imaginary radial
line,
wherein the rotating mechanism includes a plurality of arms, each

25  arm radially extending from the axis of rotation at equal intervals,

12



15 a supporting nenber disposed between a pair of arm pieces, the cutter
bei ng operably connected to the supporting nenber, wherein the cutter is
oriented perpendicularly to the adhesive tape along an imagi nary adhesive

tape axis and perpendicularly to the imaginary radial line while the
| eadi ng cutter portion is oriented toward the axis of 20 rotation at a
| eadi ng acute cutting angle portion relative to the imaginary |ine and the

trailing cutter portion is oriented away fromthe axis of rotation at a
trailing obtuse cutting angle portion relative to an imagi nary radi al

line, wherein tKehargimepngl Hee Ramisdias thel ardess, shopoe arm pavmeahes, each 25
armradially extending fromthe axis of rotation at _equal intervals, 12
wher ei n osutiet inpladargshhpsin teann pieges cxhending rarallehid age ahetheyumt er
including the pair of arm pieces extending parallel to one another in a

di sposed apmosed epart oelghiopshandingher ei n t he angl e adj usti ng mechani sm
includes a first inclination 5 block and a second inclination block, the
supporti ng menberhebeimthadasplesatjustiatuweetharidm imchoddsac firgd inelinheiohi r st and
second inclination blocks, respective ones of the first and second

i nclimati dlodk oks shedmd ihilipasadbldek] veemuaisttiny sembatbainphlisgspdct i ve
ones of the pair of armpieces. 10 2. The apparatus according to claim1,

wher ei n apetw&n anminasntddt with thieli1®hdndasceOhdl @hclhdsén GRIPRS, | Nt o cont act
with and supports a nonadhesive face of the adhesive tape while rotating.
3. The appajRlttive35690dkRE vt £haisBtdnd WMEHRItHE PR.ROGLfg disposed

between and in contact with respective ones of the pair of arm pieces.

10 2. The apparatus according to claim 1, wherein
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.

3. The apparatus according to claim 1, wherein the angle

15  adjusting mechanism includes:
the supporting member for supporting the cutter to the arm; and
the first and second inclination blocks having an inclined angle for

fixing the supporting member to the arm,

20 4. The apparatus according to claim 3, wherein
the angle adjusting mechanism has a spring member for pressing

the cutter against the adhesive tape.

5. The apparatus according to claim 1, wherein

25 the cutter is a round-blade cutter.
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15 adj usting nechani smincludes: the supporting nenber for supporting the
cutter to the arm and the first and second inclination blocks having an
inclined angle for fixing the supporting nenber to the arm 20 4. The
apparatus according to claim3, wherein the angl e adjusting nechani sm has a
spring menber for pressing the cutter against the adhesive tape. 5. The
apparatus according to claiml, wherein 25 the cutter is a round-bl ade
cutter. 13 6. The apparatus according to claim1l, wherein the angle
adjusting nechanismincludes a screw operative for fixing the supporting
menber between the first and second inclination blocks. 14

6. The apparatus according to claim 1, wherein the angle adjusting
mechanism includes a screw operative for fixing the supporting member

between the first and second inclination blocks.

14



