METHOD AND APPARATUS FOR CUTTI NG PROTECTI VE TAPE BACKGROUND OF THE

I NVENTION (1) Field of the Invention 5 The present invention relates to a
technique for cutting, along a circunferential edge of a seni conduct](c)r
wafer, a protective tape joined to a surface of the sem conductor wafer

i [ tern. 10 (2)

with a pattern formed thereon for protecting the patter

Descri pltoi on of the Related Art In a conventional producing procedure of a
sem conductor wafer, a back surface of a sem conductor wafer (hereinafter,
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as an etching 15 nmethod, thereby reducing a thickness of the wafer. \Wen
the wafer is worked using such a nethod, a protective tape is joined to a
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25 bl ade is brought into _contact with an outer circunference of the wafer
(see 1 7 Pﬁ}d\r{fG@@f ﬁb@@grﬂi‘f"tﬁdl&tamaé@r_ with a pattern formed thereon for

protecting the pattern.

10 (2) Description of the Related Art
In a conventional producing procedure of a semiconductor wafer, a
back surface of a semiconductor wafer (hereinafter, simply referred to as
“wafer”} is worked using a mechanical method such as a grinding method
and a polishing method (CMP) or a chemical method such as an etching
15 method, thereby reducing a thickness of the wafer. When the wafer 18
worked using such a method, a protective tape is joined to a surface for
protecting a pattern formed on the surface.
That is, a surface (patterned surface) of a wafer transported to a
back grind step is suction-held by a chuck table, and its back surface is
20 ground by a grindstone. Herein, since stress caused by the grinding
operation is applied to the surface of the wafer and there 15 a probability
that the pattern is damaged or contaminated. Therefore, the protective
tape 1s joined to the surface. After the protective tape is joined to the wafer,
the protective tape is usually cut in the state where a tip end of a cutter

25 blade 1s brought into contact with an outer circumference of the wafer (see



If the protective tape is cut in the state where the tip end of the cutter
bl ade is brought into contact wwth the outer circunferential edge of the
wafer, the tip end of the cutter blade is prone to be damaged by friction 5
wWith respect to the wafer. In this state, if the protective tape joined to
the surface of the wafer is cut, there is a problemthat viscoelastic
particle conponent of the protective tape protrudes fromthe cut portion
and the particles are attached to the outer circunferential edge of the
wafer. |f the articles are attached to the protective tape, only this
portion i sJIgrodHP3aP0RR fariaxaeepley. a subsequent back grinding operati on,
and variation of _a thickness of a wafer is increased. SUMVARY OF THE

| NVENTI ON The pr é6@rit prateetive bapd & amtde (e sthewvwdfert: hbe aboved of teanst ances,
15 and it is an object of the present invention to provide a nethod and an
appar at us eaabhbéadf ischutaighg intpemtiact inteh tiapsujai dieehh bransiut bdge oof a
wafer while reducing particles on the protective tape. In order to achieve
the above 8hj vetsr, the tpr eséof thaverter da® D Pxsie foge AM@WHNG friction
configuration: 20 A method for cutting a protective tape joined to a

surfacé of wath sepecotitiod arafwal i oMis BtaePaAthe Pt QIR ARELEAN RYLPVi ng a
cutter blade along a circunferential edge of the sem conductor wafer, the

met hod conprfhad oftHdwasier @ft; tHEPIBG H RS 1CMt der; \Qéc%@ﬁaét[h pdgiglate where

a side face thereof is 25 brought into contact with the circunterenti al

edge of thensgmawsiubieOirotéct™df Blpe JRRFEMRY: GHRT LG LDE.RIN §GHIWE tape
joined to the surface of the
particles are attached to the outer circumferential edge of the wafer. If the
particles are attached to the protective tape, only this portion is ground and

10 thinned by a subsequent back grinding operation, and variation of a

thickness of a wafer is increased.

SUMMARY OF THE INVENTION
The present invention is made in view of the above circumstances,

15 and it is an object of the present invention to provide a method and an
apparatus capable of cutting a protective tape joined to a surface of a wafer
while reducing particles on the protective tape.

In order to achieve the above object, the present invention employs
the following configuration:

20 A method for cutting a protective tape joined to a surface of a
semiconductor wafer with a pattern formed thercon by moving a cutter
blade along a circumferential edge of the semiconductor wafer, the method
comprising the step of:

moving the cutter blade in the state where a side face thereof is

o . . _ : : . . , .
25 brought into contact with the circumferential edge of the semiconductor



sem conductor wafer. According to the nethod of the present invention, the
protective tape is cut in the state where the side face of the cutter

bl ade is brought into 5 contact with the circunferential edge of the wafer.
Therefore, it is possible to prevent a tip end of the cutter blade from
bei ng damaged. For this reason, the sharpness of the cutter blade is not
changed; thus, it is possible to prevent particles of viscoelastic
conponent from being generated froma cut portion of the protective tape.
Wth this configuration,. grinding 10 variation can be suppressed at the
time of backafy tldémedy duttingehogirbasttaecond jathddotd e prEsensf thwenti on,
the cutter blade noves in the state where a tip end thereof is not brought
i nt o cont acdemichiduthe wafogunft erenti al edge of the sem conductor wafer
According to the nethod of the present invention, since the cutter 15

bl ade moves in thgc@hdhy WeiEnRthb® of P b?@%’e@l@fm'&f@nﬂ]@ﬁ HOPANRECHR Gape
contact wth the circunferential edge of 'the sem conductor wafer, the t|p
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IS unnecessary to exchange the cutter blade for a long term "and the back
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present i nvention, preferably, the con uct or i ncl ude
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to prevent particles of viscoelastic component from being generated from a
cut portion of the protective tape. With this configuration, grinding

10 variation can be suppressed at the time of back grinding.

In the method according to the present invention, the cutter blade
moves in the state where a tip end thereof is not brought into contact with
the circumferential edge of the semiconductor wafer.

According to the method of the present invention, since the cutter

15 blade moves in the state where a tip end thereof is not brought info contact
with the circumferential edge of the semiconductor wafer, the tip end of the
cutter blade is can be prevented from being damaged. Thus, it is
unnecessary to exchange the cutter blade for a long term, and the back
grinding can be stably carried out.

20 In the method according to the present invention, preferably, the
semiconductor wafer includes an orientation flat, and the cutter blade
follows the circumferential edge of the semiconductor wafer having a
curvature of the semiconductor wafer and a circumferential edge of the
orientation flat such that a side face thereof is brought into contact with

25 these circumferential edges.



According to the nethod of the present invention, the side face of the
cutter blade can always follow such that the side face is brought into
contact wth the circunferential edge of the sem conductor wafer in
accordance with the shape of the sem conductor wafer. 5 In the nmethod
according to the present invention, preferably, the cutter bl ade
vertically noves in accordance with a contact portion of the sem conductor
waf er. According to the nethod of the present invention, the height of the
cutter blade can be changed in accordance with the contact portion of the
10 semi conduct or weF@rdingratthe snethnd ditheqrebbadeneanidne thaisitafmedfybheh
that a predeterm ned portion of the cutter blade is brought into contact
With the seRitebhéds otn whvays fallovosden thot Hohbieledathies bluow (dbieebntddie
present invention also enploys the follow ng configuration: 15 An

appar at us fWitlethe pmguefprentedicdee dfape seaiivatd d@onvwsidsf acac@frdance with
sem conductor wafer with a pattern forned thereon, the apparatus

conpri si ng: throskehingofdanse thaondootti wgfeand hol di ng t he sem conduct or waf er
t hereon; 20 tape supply nmeans for supplying the protective tape toward the
hel d séniconductbrth@h&ﬂhoﬁ@kahﬂ@ngﬁamﬁe@@égﬁﬁh@k@gabhepgggpgg@pthe
protective tape to the surface of the sem conductor wafer; a cutter unit

for cuttingwtder bhelepratieallyrot@per iQon@ntOwt s SHAFAE S ordBndfr dhhe
sem conductor wafer along a circunferential edge of the
semiconductor wafer.
According to the method of the present invention, the height of the
cutter blade can be changed in accordance with the contact portion of the

10 semiconductor wafer. That is, the cutter blade can be maintained such that
a predetermined portion of the cutter blade is brought into contact with the
semiconductor wafer.

In order to achieve the above object, the present invention also
employs the following configuration:

15 An apparatus for cutting a protective tape joined to a surface of a
semiconductor wafer with a pattern formed thereon, the apparatus
comprising:

holding means for mounting and holding the semiconductor wafer
thereon;

20 tape supply means for supplying the protective tape toward the held
semiconductor wafer;

joining means for joining the supplied protective tape to the surface
of the semiconductor wafer;
a cutter unit for cutting out the protective tape joined to the surface

o . e o . . )
25  of the semiconductor wafer along a circumferential edge of the



4 sem conduct or wafer; separating neans for separating an unnecessary
portion of the protective tape which has been cut out; and a collector for
col l ecting the separated unnecessary tape, wherein 5 the cutter unit
includes a cutting direction adjusting nmechani sm capable of adjusting a
direction of a cutter blade such that a side face of the cutter bl ade,

whi ch cuts the protective tape along the circunferential edge of the

sem conductor wafer, is brought into contact with the circunferential edge
of the sem conductor wafer. 10 According to the apparatus of the present

i nventi on, E@BF\CO@@{‘{CF%QWéfBI’the protective tape, it is possible to adjust
such that a tip end of the cutter blade is not brought into contact with
the circunferenti#paagazoncane fomeraraitimgoe omgancesany tilortioe «fithe of the
waf er. Therefore, the shape of the tip end of the cutter blade is not
damaged by mmwfw@tamnmhl@lhhae@peutaﬂ,@)utthen&vaf er, 15 and it is unnecessary
to exchange the cutter blade for a long term Upon cutting of the
protective tape, &tollsctposei dilkctiomgprievenptarpard ishesehirf bepe WEs@ghastic
body from being generated fromthe cut portion of the protective tape;

t her ef obe, the grihediutgevanitahichiiesausedtiny dhaekodHdditigs GRS HRGiskeduced.
20 Preferably, the apparatus according to the present invention further

conpri ses: apsbihsof afpistidgt £dideagioa dFestlitOnbRidat N RCL e sf?ieai‘é‘ée ofies @
controller for controlling the cutting direction adjusting nmechani sm whi ch

adj ust s t hewdidrelglationwoiich B@t@cﬂﬂdﬁfot@ét@@,etaﬁ}écﬂoh@%thct&?céhﬁ%ef‘x@ﬁi t he
cutter blade is brought into contact with the circunferentia o t he
of the semiconductor wafer, is brought into contact with the circumferential
edge of the semiconductor wafer.

10 According to the apparatus of the present invention, upon cutting of
the protective tape, it is possible to adjust such that a tip end of the cutter
blade is not brought into contact with the circumferential edge of the wafer.
in accordance with the size of the wafer. Therefore, the shape of the tip end
of the cutter blade is not damaged by the friction with respect to the wafer,

15 and it is unnecessary to exchange the cutter blade for a long term. Upon
cutting of the protective tape, it is possible to prevent particles of the
viscoelastic body from being generated from the cut portion of the protective
tape; therefore, the grinding variation caused by back grinding can be
reduced.

20 Preferably, the apparatus according to the present invention further
comprises: a sensor for detecting a position of the cutter blade; and a
controller for controlling the cutting direction adjusting mechanism which
adjusts the direction of the cutter blade such that the side face of the cutter
blade is brought into contact with the circumferential edge of the

25 semiconductor wafer on the basis of a result of detection by the sensor.



25 sem conductor wafer on the basis of a result of detection by the sensor.
5 Wth this configuration, the side face of the cutter blade can al ways
foll ow such that the side face is brought into contact with the
circunferential edge of the sem conductor wafer in accordance with the
shape of the sem conductor wafer. 5 Preferably, the apparatus according to
the present invention further conprises a notor for vertically noving the
cutting direction adjusting mechanism and the controller adjusts the

not or, which vertiﬁpll nmoves the cutting direction adjusting nechani sm
in accordance with éﬂbé§ﬁﬂpéﬁg@ra@he,ﬂﬁuﬁﬁedhhkaﬂdumnﬁmerhhﬁhﬁ&hﬁ@hn&&@de
i's brought hn{o contact with the 10 sem conductor wafer. Wth this

conf i gur at i dALlovHEhethttthsfsidt écuistieoubhadetocamther weltaaged i n accor dance
with the contact portion of the sem conductor wafer. That is, the cutter

bl ade can bélaimcapnedl sdehof that sampoedetannivagd inpicbi @& wiheugut t er
bl ade is brought into contact wwth the sem conductor 15 wafer. BRI EF

DESCRI PTI ONSBRPTI4E t DRAWRNGS:1dRartot ke fprir pose of illustrating the invention,
there are shown in the draw ngs several fornms which are presently

preferred, it bei ﬁ’g‘efm‘dbbsﬂ;bedppaz.@tm\é@dhngtMhetﬁ%sbﬂyﬁgﬁ%ﬁoﬁ ?‘\’:\Il%ﬂgi s

limted to the precise arrangenent and instrunentalities

a perspect i vempiraws shomitngforhe reidhily tn 6@ G Rtk oo %ﬂi{%&&[ﬁ% e tape

joining apparatus; Fig. 2 is a side view of a tape cutting mechanism
mechanism, and the controller adjusts the motor, which vertically moves the
cutting direction adjusting mechanism, in accordance with a position of the
cutter blade where the cutter blade is brought into contact with the

10 semiconductor wafer.
With this configuration, the height of the cutter blade can be

changed in accordance with the contact portion of the semiconductor wafer.
That is, the cuiter blade can be maintained such that a predetermined
portion of the cutter blade is brought into contact with the semiconductor

15  wafer.

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

instrumentalities shown.

Fig. 1 is a perspective view showing the entire configuration of a
protective tape joining apparatus;

Fig. 2 is a side view of a tape cutting mechanism;

9r . . AT ; :
25 Fig. 3 is a rear view of the tape cutting mechanism;

G



25 Fig. 3 is arear view of the tape cutting nechanism 6 Fig. 4 is a
front view showing a main part of a cutter unit; Fig. 5 illustrates a
contact angle of a cutter blade with respect to a wafer; Fig. 6 is a
perspective view showing a nain part of the tape cutting 5 nechanism and a
chuck table; Fig. 7 is a schematic front view of a protective tape joining
step; Fig. 8 is a schematic front view of the protective tape joining
step; Fig. 9 is a schematic front view of a protective tape cutting step;
and Fig. 10 is a.,schematic front view of a protective tape separating
step. 10 DESCR Pﬁ?l@r\rl@rfaﬁq@bmm%mms Mo enitaf teiit; descri ption
w |l be given of le exanpl e of enbodi ment of the present invention with
reference to the di&wPrystiptes a tontrch ayasls platdustevilede shiohiragpectashemat i
configuration of a 15 protective tape joining apparatus with which a
protective Fﬁﬁé“cutting apparatus according to this enbodinent is

equi pped. This protective tape joining apparatus 1 includes a base 2. On
the base 2, on_tﬁ%gs$Q%aQﬁﬂﬁmanﬁwuwdbwedgﬁvnﬁﬁﬁ&ﬁaﬁwﬁhﬂydygh@Qgp@ngﬁﬁg
supply unit 3 into which a cassette O is |oaded, and a wafer collector 4
whi ch cot | egteshanonproteshedkwabh; W Seni conductor wafers W (hereinafter,
sinply referred to as "wafers W) having orientation flats are contained

in the cassette CFig. ‘Aigpaetikebivie tapevibu 6f & prordthe @psYshaas «ofy;t he
wafer W and the protective tape Tis cut. This wafer is'calléd the
processed waf er Wi 8\&af @schematic front view of the protective tape joining step;
Fig. 9 is a schematic front view of a protective tape cutting step; and
Fig. 10 is a schematic front view of a protective tape separating step.
10
DESCRIPTION OF THE PREFERRED EMBODIMENTS
Hereinafter, description will be given of one example of embodiment
of the present invention with reference to the drawings.
Fig. 1 is a perspective view showing a schematic configuration of a
15 protective tape joining apparatus with which a protective tape cutting
apparatus according to this embodiment is equipped.
This protective tape joining apparatus 1 includes a base 2. On the
base 2, on the side of its front edge, there are provided a wafer supply unit 3
into which a cassette C1 is loaded, and a wafer collector 4 which collects a
20  processed wafer W. Semiconductor wafers W (hereinafter, simply referred
to as “wafers W”) having orientation flats are contained in the cassette C1.
A protective tape T is joined to a surface of the wafer W, and the protective
tape T is cut. This wafer is called the processed wafer W. A wafer
transport mechanism 6 having a robot arm 5 is disposed between the wafer

25 supply unit 3 and the wafer collector 4. An alignment stage 7 is disposed



transport nmechanism 6 having a robot arm5 is disposed between the wafer 25
supply unit 3 and the wafer collector 4. An alignnment stage 7 is disposed

7 on aright far side of the base 2. A tape supply unit 8 for supplying the
protective tape T toward the wafer Wis di sposed above the alignnment stage
7. A separator collector 9 is disposed diagonally rightward bel ow t he tape
supply unit 8. The separator collector 9 collects only a separator S from
the 5 protective tape T having the separator supplied fromthe tape supply
unit. On the left side of the alignment stage 7, there are provided a
chuck tabl eon@ right fapadpsifihadagnit 14 tapmsusplyapeit Sefparsapiphgngnibe 12. The
wafer Wis nounted on the chuck table 10. The chuck table 10 suction hol ds
the wafer WolTeve spee [Toiomiang thwei wafkl WoisnEspdre dpiatveciheveigapend stazd he
wafer Wheld 10 by the chuck table 10. The tape separating unit 12
separates ah Admwpaesisarcpllibepe s dikhesed AR ohalloGiNeviaPBelos iiQi gtk to
the wafer Wand is cut out. A tape cutting nechanism 13 is di sposed above

the tape separatimgsunifthel@pfbentauidicdth08tollas et 8Cld eatARe fibrh @hhed
to the wafer Wal ong an outer shape of the wafer W A tape collector 14 is

di sposed 1.jooaboire the Daseids ohe kBgatabt sabgfeifs@qhe 1R HPR%y €Akd ector
14 winds up and collects the unnecessary tape T' which has béeen separat ed

by the tapenshpas@tdidgofthd alignnAirRhEEY VEeaRR JrRed i § c'htuck%abgd pgd to
the wafer W and a static electricity el'imnating apparatus 15 whic ’

el 1 m nat es d bipesjodling uien! bl Vald APAREIHNARREEEAYRL ARG Ty peTOre T

is collected are disposed on 20 opposite sides of the ¢C e 10.

o2 "2 onee f ndenggkment eGSR0 PR RN o Tl
W. The tape joining unit 11 joins the protective tape T to the wafer W held
10 by the chuck table 10. The tape separating unit 12 separates an
unnecessary tape T after the protective tape is joined to the wafer W and is
cut out. A tape cutting mechanism 13 is disposed above the tape
separating unit 12 for cutting out the protective tape T joined to the wafer
W along an outer shape of the wafer W. A tape collector 14 is disposed
15 above the base 2 on the left side thereof. The tape collector 14 winds up
and collects the unnecessary tape T" which has been separated by the tape
separating unit 12. A protective tape T before it is joined to the wafer W
and a static electricity eliminating apparatus 15 which eliminates the static
electricity from the unnecessary tape T before it is collected are disposed on
20 opposite sides of the chuck table 10.
Hereinafter, specific description will be given of each mechanism.
The wafer supply unit 3 includes a cassette stage 17 which can
vertically move. The cassette C1, which contains therein the wafers W at
multi-stages in a horizontal posture such that the patterned surfaces of the

25  wafers W face upward, is mounted on the casseite stage 17.

8



vertically nove. The cassette O, which contains therein the wafers W at
multi-stages in a horizontal posture such that the patterned surfaces of
the 25 wafers Wface upward, is nounted on the cassette stage 1.7. 8 The
robot arm5 provided on the wafer transport nechanism 6 can horizontally
nove forward and backward, and the entire robot arm5 can turn. A horse
shoe-shaped wafer holder 5a of a vacuumsuction type is provided at a tip
end of the robot arm5. The wafer holder 5a is inserted 5 into a space
between the wafers Wcontained in the cassette CL. at nulti-stages and
suction- hol ds t heThafwboinrfmompreedbdoin the fvaée: triheposuntilomibel @ caaf er W
is pulled out fromthe cassette O and, then, is sequentially transported
to a | ater-degeenisdly midvgdnmemardnaddatkwde, ehdabe drableerchdt apsh §henwaf er
collector 4 in this order. 10 The alignnent stage 7 positions the wafer W

whi ch has blasm. tAh.nsqim-sh@s}aa[[dadwwwﬁélekiobl)értﬂkeoﬁ@f/@éuﬁmaﬂﬁj@ﬁﬁif;%ﬁciléani sm 6,
on the basis of the orientation flat fornmed on an outer circunference of

the waf er nmandgbat anegkadi th6 rolbeashusk TREKE: A0 hORIRLS, IhekepR 4t he
wafer Wtransported from 15 the wafer transport nmechanism®6 in a

pr edet ebm nedo pogidce drithvgepakt W fors A csSAMHInfthg calsettb e Cuck table 10
covers the entire back surface of the wafer Wand vacuum sucks the wafer W

t hrough a suokiisg: end &uctibsg- - dis id h, a ralit
g ingagel end8uc hdty eke badhe vEQrdis 1f§5£€3@sx‘£f\f4fﬁglf. t@el&' y

of cutter running grooves 19 for turning a cutter blade
| at er - descrsubeidntagld wHfdrl WosTRARANG S Fbdn 206 @%%égtet ae aIQL €hefN@gpe of the
€ Ity

wafer Wand for cutting the protective tape. pl ura of " cutter
runni ng gr eeyasndiafyantnipavtded Ji lﬁt&cﬂgg&%&fea%ﬁ&ent stage 7, the chuck
table 10 and the wafer collector 4 in this order.

10 The alignment stage 7 positions the wafer W, which has been
transported and mounted by the wafer transport mechanism 6, on the basis
of the orientation flat formed on an outer circumference of the wafer
transport mechanism 6.

The chuck table 10 mounts thereon the wafer W transported from

15 the wafer transport mechanism 6 in a predetermined positioning posture.
As shown in Fig. 6, the chuck table 10 covers the entire back surface of the
wafer W and vacuum-sucks the wafer W through a sucking hole 18. The
chuck table 10 is formed with a plurality of cutter running grooves 19 for
turning a cutter blade 44 of the later-described tape cutting mechanism 13

20 along the outer shape of the wafer W and for cutting the protective tape.
The plurality of cutter running grooves 19 are provided in accordance with
wafers W having different sizes. An initial position of the cutter running
grooves 19 where the cutter blade is first inserted forms a wide radial
groove 20, and the cutter running grooves 19 are communicated with the

25 radial groove 20.



wafers Whaving different sizes. An initial position of the cutter running
grooves 19 where the cutter blade is first inserted forns a w de radi al
groove 20, and the cutter running grooves 19 are conmunicated with the 25
radi al groove 20. 9 Referring back to Fig. 1, the tape supply unit 8 w nds
around and guides into guide rollers 23 the protective tape T having the
separator which has been unreeled froma tape bobbin 22 pivotally
supported by a vertical wall 21 of the apparatus body. The tape supply
unit 8 guides the _protective 5 tape T fromwhich the separator Sis
separated into théfaeng bpgkig Misi 1, the tapappmopy ivati & 8 veinalsi ;0 uhelsiisd ance
is given to the tape bobbin 22 so that the Cape is not unreel ed
excessi vel ySWREH dth s9ide hellgnsciethd peoteapee Taps TWhateing thharpargiaiehah of
t he waf er V% A_col | ecting bobbin 24 winds up the separator S which has been
10 separ at efl?f bepitugeplest Boti wdapapebBin Theicaial BChifi@rhabbi B 24tis]
pi votally suEported by the vertical wall 21 of the apparatus body. The
separator €8l 2bvbrh@apparaiatiedyi n Thewapd Agmplp if 8Ghii@s: Mo ?réi%'bﬁ{.b@g
mechani sm (not shown) of a back portion of the vertical wall. The tape
j 0i ni ng funi tape1T Hecn av hichnthonpahata §iaspet-yd i8d §OfageBinikd ﬁﬁg%&at us
body such that the frame can slide in a tape running direction, ~ and the
tape j oi ni ngpRMlridlE iesatinherkRekhaglysic0AN8ahedaho LALAL ¥hng Wi th.Ssuch as
a nmotor (not shown). As shown in Fig. 7, ajoining roller 25 is rotatably
supported prEhenbwanﬁeemh&nkgbﬁwagar?ihﬁﬂd?éfyﬁﬂfhﬁﬂéﬁyéF%ﬁ&ggg\P%m?

a er

cylinder (not shown) or the like. is, the joining ro presses 20
the surfaceheh 4 HexpeosresftdhwevhgRenT and rolls and, in this state, the
A collecting bobbin 24 winds up the separator S which has been
10 separated from the protective tape T. The collecting bobbin 24 is pivotally
supported by the vertical wall 21 of the apparatus body. The separator
collector 9 is rotated in a winding-up direction by a driving mechanism (not
shown) of a back portion of the vertical wall.
The tape joining unit 11 has a frame which is grasped by rails of the
15 apparatus body such that the frame can slide in a tape running direction,
and the tape joining unit 11 is interlockingly connected to a driving unit
such as a motor (not shown). As shown in Fig. 7, a joining roller 25 is
rotatably supported by the frame. The joining roller 25 vertically swings
by a cylinder (not shown) or the like. That 18, the joining roller 25 presses
20 the suxface of the protective tape T and rolls and, in this state, the
protective tape T is joined to the surface of the wafer W,
The tape separating unit 12 has a frame which is grasped by rails of
the apparatus body such that the frame can slide in the tape running
direction, and the tape separating unit 12 is interlockingly connected to a

95 vino it cue p o1 : in B4 i
5  driving unit such as a motor (not shown). Asshown in Fig. 7, a separating

10



protective tape T is joined to the surface of the wafer W The tape
separating unit 12 has a franme which is grasped by rails of the apparatus
body such that the frame can slide in the tape running direction, and the
tape separating unit 12 is interlockingly connected to a 25 driving unit
such as a motor (not shown). As shown in Fig_ 7, a separating 10 roller 26
is rotatably supported by the frame, and the separating roller 26
vertically swings by a cylinder (not shown) or the like. The separating
roller 26 separates fromthe wafer Wan unnecessary protective tape T

whi ch has b&@Werue iptetagrblysummroet by thhdpemof ahfiehwabparabing ritier bape
collector 14 has a collecting bobbin 27 for winding up the unnecessary
tape T'. ThEewatdlbcswnpsbabbiayliddei <npi viedvah) yr shiphibet edhbyscpheativer ti cal
wal | 21. of the apparatus body, and is rotated in the winding direction by
a driving medhemisrenoctes hown thouftedV am anheisPer biabcebe (e verti cal
wall. 10 Referring back to Fig. 1, the wafer collector 4 includes a

cassette swageh B8shhbizokutamtvdshg chb byitdomepLofcdesehfs W2, which contains
therein the processed wafers Wo which the protective tapes T are joi ned

and frofm which uhecepsaoileqor tidonss QTollb& iRk BLBEHT Y f4,:2R85diheA06 trMt out
and renoved at nulti-stages in a horizontal posture, is nounted on the

cassette Iinst@geaRBiapAsTshopm: Eélld%itihgl g%bﬁi'ﬂelﬁ ARG vEHITT Qg}éﬁgxfct@?wgﬁmels

has a novabl e stage 31 which is suppor by a back surfac

vertical watdrtithl falt DE of BROAHBHHS R0y, §Ha.ig‘%¥a{%bs iﬁttﬁ?%ﬁﬂqiﬁgn

vertically slide along a pair of left and right vertical rail1s”30. The

movabl e st alleection By GOMELTHIOBR K anism (ot shown) mounted on a back portion of
the vertical wall.

10 Referring back to Fig. 1, the wafer collector 4 includes a cassette
stage 28 which can vertically move. A cassette C2, which contains therein
the processed wafers W’ to which the protective tapes T are joined and from
which unnecessary portions of the protective tapes T are cut out and
removed at multi-stages in a horizontal posture, is mounted on the cassctte

15  stage 28.

As shown in Fig. 2, the tape cutting mechanism 13 has a movable
stage 31 which is supported by a back surface of the vertical wall 21 of the
apparatus body. The movable stage 31 can vertically slide along a pair of
left and right vertical rails 30. The movable stage 31 is continuously

20 provided with a support arm 31a. The support arm 31a extends, in a
cantilever manner, forward of the apparatus body through an opening 32 of
the vertical wall 21.  The support arm 31a is provided with a cutter unit 33.

The movable stage 31 is moved vertically hy normally or reversely

rotating a screw shaft 34. As shown in Fig. 3, the screw shaft 34 is

25 interlockingly connected to a motor 36 through a belt-type power

11



20 provided with a support arm 3la. The support arm 3la extends, in a
cantil ever manner, forward of the apparatus body through an openi ng 32 of
the vertical wall 21. The support arm3la is provided with a cutter unit
33. The novabl e stage 31 is noved vertically by normally or reversely
rotating a screw shaft 34. As shown in Fig. 3, the screw shaft 34 is 25
interlockingly connected to a notor 36 through a belt-type power 1.1.
transm ssi on nmechani sm 35. The belt-type power transm ssion nmechanism 35
uses a timng belt or the |ike, and generates no slip. The novabl e stage
31 abuts agHigisinigpiondpngshanism bopfide Indt tyR3d pswet hadndthssitasapphahigrmht of
t he novabl e stage 31 is defined. 5 Referring back to Fig. 2, a tip end
portion of #hassappemingbelduatlicslikprand gedemiteh na «lif.t ITe didwelsbafde 38.
The cutting drive shaft 38 is |located on a center of the chuck table 10.
The cutti ng3Hrbués ghairtst 38 adimstadilatseoppoobisld 37 sbetHdHtahk @skenNind Bpss 39
is connected to a lower end of the cutting drive shaft 38. A pair of
expandabl e @renmo#@bhy ®agudoistddidnd t he 10 boss 39 such that the expandabl e
arms 40 can slide horizontally. A support nenber 41 is connected to tip

ends of 5t he expanidefeleingriveckdQ Fry. 29atiep sRanastiow dF dieaskfiorf 2 inSs Byppor t ed
by the support nenber 41, such that ttﬁ% tuﬁﬁqbracket e42 caﬁ r(1)t a%e(yiagr)ound

a vertical awiviled w&lﬁbjhh@ﬁnb%ﬁ%slﬂ'ﬁfti%.SWéﬁ&ﬁagbﬂlr‘%%hta‘ff B b f&‘é‘%&d“
a Ih ul crum Z.

such that the 15 cutter holder 43 can sw ng aroun orizontal

The cutter di adentdbfihedghaghably jatt %@%t%i%ﬁa%xiig%\gﬁﬁg%é hgﬁ' r&fa[tége

cutter holder 43. A cutting edge of the cutte is direc

downvard. Eeuadld vagidikes SNaTA b3 36 id BHANREK HHU BukANIRESFt 0 @ motor
cutting drive shaft 38. A pair of expandable arms 40 are supported by the
10 boss 39 such that the expandable arms 40 can slide horizontally. A support
member 41 is connected to tip ends of the expandable arms 40. A
gate-shaped turn bracket 42 is supported by the support member 41 such
that the turn bracket 42 can rotate around a vertical axis V.
A cutter holder 43 is supported by the turn bracket 42 such that the
15 cutter holder 43 can swing around a horizontal fulerum 7. The cutter blade
44 1s detachably attached to a lower portion of the cutter holder 43. A
cutting edge of the cutter blade 44 is directed downward.
The cutting drive shaft 38 is interlockingly connected to a motor 46
through a belt-type power transmission mechanism 45 which uses a timing
20 belt or the like and generates no slip. That is, if the cutting drive shaft 38
18 rotated, the cutter blade 44 is turned around the vertical axis X at radius
R, and the cutter blade 44 cuts out the protective tape T jomned to the wafer
W.
The turn bracket 42 can rotate around the vertical axis Y by an air

25 cylinder 47 shown in Fig. 4. By adjusting a rotation phase of the turn
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through a belt-type power transm ssion nechani sm 45 which uses a timng 20
belt or the Iike and generates no slip. That is, if the cutting drive shaft
38 is rotated, the cutter blade 44 is turned around the vertical axis X at
radius R, and the cutter blade 44 cuts out the protective tape T joined to
the wafer W The turn bracket 42 can rotate around the vertical axis Y by
an air 25 cylinder 47 shown in Fig. 4. By adjusting a rotation phase of
the turn 12 bracket 42, a direction of the cutting edge of the cutter blade
44, i.e., a, direction of the tip end of the cutter blade 44 is adjusted.

This turn bPEMESE 1242 dipetienal thecuttong edggofithectiton bidjcuét, ing, aechani sm
The cutter holder 43 can swing around the fulcrumZ by the air 5 cylinder
48 shown i n@Epgiion of the tiperdof the hoitdeblade ddds bdguctudt el hid age Béickewi ngs
around the %gper fulcrum Z together, the cutter blade 44 noves toward and
away fromt fyreliorans axiwting diredmn elljetid®neohtngds. the rotation of the
notor 36 for adjusting a contact position (height) of the cutter blade 44
with respect to thbepnbteadtdlier 43@ahapeant, arloherdeihe £o0atOIA bnghs he vertica
novenent of the tape cutting mechanism 13. Details thereof will be
descri béd iayliserf4l slowingn Itgsdr i pf itenctfe O RBIdL ONandeXt cuth@s Gk Ht 4Qn
will be give of a series of operations for joining the protective tape T
to the surfacegefarbhedvdberp MrUEidgn TetoapPiad s cdBeastoadiungn beed hi s
enbodiment. if the cassette O containing therein the wafers Wat
nul ti -1 eveltswiasd amlateg fPomt e easral heisxage 17 of the wafer supply unit,
the cassette stage
A controller 49 controls the rotation of the motor 36 for adjusting a
contact position (height) of the cutter blade 44 with respect to the protective
10 tape T, thereby controlling the vertical movement of the tape cutting
mechanism 13, Details thereof will be described in the following
description of operation.
Next, description will be give of a series of operations for joining the
protective tape T to the surface of the wafer W using the apparatus
15  according to this embodiment.
If the cassette C1 containing therein the wafers W at multi-levels is
mounted on the cassette stage 17 of the wafer supply unit, the cassette stage
17 moves vertically, and the cassette stage 17 stops at a height position
where desired one of the wafers W can be taken out by the robot arm 5.
20 Next, the wafer transport mechanism 6 turns, the wafer holder 5a of
the robot arm 5 is inserted into a space between the wafers in the cassette
C1, the wafer holder 5a of the robot arm 5 suction-holds the wafer W from
its back surface (lower surface) and takes it out, and transports the wafer W

onto the alignment stage 7.

374 T e 1K ) - . ‘. .
25 I'ne wafer W mounted on the alignment stage 7 is positioned using

13



1.7 noves vertically, and the cassette stage 17 stops at a height position
where desired one of the wafers Wcan be taken out by the robot arm5. 20
Next, the wafer transport nmechanism 6 turns, the wafer holder 5a of the
robot arm5 is inserted into a space between the wafers in the cassette

Cl, the wafer holder 5a of the robot arm5 suction-holds the wafer Wfrom
its back surface (lower surface) and takes it out, and transports the wafer
W onto the alignnent stage 7. 25 The wafer Wnounted on the alignnent

stage 7 is sitjon using.. 1.3 the orientatjon flat, the positioned wafer
Wis again gggt‘ﬂ“&%‘gﬁg‘f)&‘ f@ the Popiitreday fes Wnis againsstioachadtby tnd noved
onto the chyck table 10, The wafer Wnounted on the chuck table 10 is

posi tioned such $HE® 2 f frasnoated qui. gt mpved antedheahuck thhie thuck tabl e

10, and suction-hegld. 5 Hg&ein, as shown in Fig. 7, the tape joining unit
11 and the tape s '6’é”r‘§?feﬁg BRrtad ontihadhimeki tabldh &0 lie positnintidadughosdiziti ons,
and t he cutter)uni;.33 of the tape cutting nmechanism 13 stands by in the
upper i niti 4f 6854 isocated qma cgpser ohtianghark tetde gt end\Wticsionelgidet ed, t he
joiningrrol* r 25 of the, tape joining unit 11 is noved downward, the
i oi ni ng o ol Hgreizs aﬁrség)gsggul Keg. A.0hprtapegeiniegtape 1T adeWhwatah case paR QU el N
Fig. 8 and, in this state, the joining roller 25 rolls on the wafer in
the directidhtoppsieindby tathe heft tnjseal pimitiogs, e ché onttef nom Behi che i ght
in Fig. 8. Wth this configuration, the protective tape T is uniforny
joined to tH@cettiing merhassnofl Stdtendaberinwhe dhed; inifial Pesitape j oi ni ng
unit 11 reaches the end position, the joining roller 15 25 is noved
upward. Next, thelfrtbeqrosBéoningarftihatwedfertWeistapeplettd, itRg jFREHARLEB 33 ¢S
the tape joining unit 11 is moved downward, the joining roller 25 presses the
10 protective tape T downward as shown in Fig. 8 and, in this state, the joining
roller 25 rolls on the wafer W in the direction opposite from the tape
running direction (from left to right in Fig. 8). With this configuration, the
protective tape T is uniformly joined to the entire surface of the wafer W.
Then, if the tape joining unit 11 reaches the end position, the joining roller
15 25 1s moved upward.
Next, the motor 36 is actuated, the tape cutting mechanism 13 is
moved downward. As shown in Fig. 9, the cutter unit 33 which stood at the
upper position is lowered to the cutting position, the cufter blade 44 sticks
into and penetrates the protective tape T at a location corresponding to the
20 radial groove 20 of the chuck table 10, and if the cutter blade 44 is lowered
to a predetermined height position, the cutter blade 44 stops. In this case,
the expandable arms 40 are previously slid and adjusted such that a turning
radius R (see Fig. 2) of the cutter blade 44 with respect to the vertical axis X

corresponds to a size of a wafer W to be processed.

25 Herein, as shown in Fig. 5-(b), the cutter blade 44 rotates such that
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noved downward. As shown in Fig. 9, the cutter unit 33 which stood at the
upper position is lowered to the cutting position, the cutter blade 44
sticks into and penetrates the protective tape T at a | ocation
corresponding to the 20 radial groove 20 of the chuck table 10, and if the
cutter blade 44 is lowered to a predeterm ned height position, the cutter
bl ade 44 stops. In this case, the expandable arns 40 are previously slid
and adjusted such that a turning radius R (see Fig. 2) of the cutter bl ade
44 with respect to the vertical axis X corresponds to a size of a wafer W
to be proceseinclpsiie engle Gis shiguned heFivgen Bh¢ bjittet hdadeititemdoh ade 44
rotates such that 14 any inclination angle O is obtained between the
cutter bl adenggnandthe cubpgenon of thherowsctivortpod of tHcheapnoieahilve tape T
of the wafer W and control is exercised such that a side face 44a of the
cutter bl ademdwliis exbrasghsutintbacanidefaosi44n &f e auwndeh el 41 isedge of the
wafer W In the 5 conventional technique, the protective tape is cut such

that a tip lendghtbniof cothet with ercifhaderddtihBedrOupite WAFG BWONTAGHeas shown
in Fig. 5-(a), but if the side face 44a of the cutter blade 44 is brought

i nt o cofit agbnwehtionhbtechini Gual thieaifotdti @ISR Ofs SRl @kt Wagp Showyy B Fi 9.
5-(b), it is possible to prevent the tip end 44b of the cutger bl ade 44

from bei ng tHanmged hydd A4 kitlabueRt Hid ffhthbkEs sASwBNAWL B-G) Guidir chhe Kind
of the cutter blade 44 is not [imted as long as the cutter blade 44 can

cut the preideficuel4ap@sheldser b BoMPLenRAGST G E&Fbae@ gﬂﬁ%gé de- edged

cutter, a round-type cutter and the |ike can be enploye erring to

Fig. 9, ifchibantuldiefialbd@gdeotithd %a3h:00P8d Abwa %15[*“1 8485 §E T BSQ&BE}' ght. the
notor 46 is actuated, the cutting drive sﬁa%t 3 |%r
prevent the tip end 44b of the cutter blade 44 from being damaged by
10 f{riction or the like. As shown in Fig. 5, the kind of the cutter blade 44 is
not limited as long as the cutter blade 44 can cut the protective tape. Thus,
a double-edged cutter, a one side-edged cutter, a round-type cutter and the
like can be employed.
Referring to Fig. 9, if the cutter blade 44 is stopped at a
15 predetermined height, the motor 46 is actuated, the cutting drive shaft 38 is
rotated in a predetermined direction and, with this, the cutter blade 44
turns around the vertical axis X, and the protective tape T is cut along the
outer shape of the wafer. Herein, a predetermined tension is applied to the
protective tape T by the tape joining unit 11 and the tape separating unit
20 12.
In this tape cutting step, the following control is exercised. That 18,
in the tape cutting procedure in the orientation flat region of the wafer W,
the cutter blade 44 swings around the fulcrum 7 together with the cutter
holder 43 and, with this, the cutter blade 44 follows the orientation flat. In

25 a first half from the starting end to the intermediate portion of the



rotated in a predetermned direction and, with this, the cutter blade 44
turns around the vertical axis X, and the protective tape 1' is cut along
the outer shape of the wafer. Herein, a predeterm ned tension is applied
to the protective tape T by the tape joining unit 11 and the tape
separating unit 20 12. In this tape cutting step, the follow ng control is
exercised. That. is, 1in the tape cutting procedure in the orientation fl at
region of the wafer W the cutter blade 44 swi ngs around the fulcrumZ
together with the cutter holder 43 and, with this, the cutter bl ade 44

fol | ows t he®deiighton gk a9 e cylfenblager 44 surnmithe endiertieds tdrgriadgadiyd t o
the internediate portion of the 15 orientation flat, as the cutter bl ade
44 turns, tHengstewarg|thdeenteyehhwamiajer B dgsa tasharadf fioen cemt er of the
wafer W In a last half fromthe internediate portion to the end of the
ori ent at i orinf¢ranedigée phetieutio dhe wnalde the orieminsiort fiet, cut ther clnk@diel 44 M ngs
in a direction separating away fromthe 5 center of the wafer Wto the
origi nal tdumnagheaditoer Radasi4 heicgd hren ditadn b Swhingsa@h@dndn tthe
fulcrum Z, the cutter unit 33 is noved vertically by the notor 36. A
control Per cantaor thel gafdreWopettat dxapirof] tibeidptaliudR WhAE bhe vatior¢aklly
noves the cutter unit 33. Data including sizes of the wafer W 10 and the

ori ent at i ort4fdvaingsarbenghthef fudsautii &7, ke fcagerofni B8 waheve MW bait1g hyl crum Z
and the like is previously input to the controller 47. A target height
posi tion ofthemectoutdtter unit 33 is stored in the controller 47 as nap data
corresponding to the turning position of the cutter blade 44 around the

vertical axis X Alhgftedi06ed” ichnilgs thé BpOEhtRASbE LIRNRfof BE whikher bl ade 44
is
vertically moves the cutter unit 33. Data including sizes of the wafer W
10 and the orientation flat, a height from the surface of the wafer W to the
fulerum Z and the like is previously input to the controller 47. A target
height position of the cutter unit 33 is stored in the controller 47 as map
data corresponding to the turning position of the cutter blade 44 around the
vertical axis X. Therefore, if the turning position of the cutter blade 44 is
15 detected by a sensor such as a rotary encoder, the target height position of
the cutter unit 33 is determined based on the detection data, and the
rotation of the motor 36 is controlled based on the target height position. If
the cutting operation of the tape along the outer circumferential edge of the
wafer W 1s completed, the cutting drive shaft 38 is stopped, and the cutter
20 unit 33 is moved upward to the original standby position as shown in Fig. 10.
Next, the tape separating unit 12 moves on the wafer W in the direction
opposite from the tape running direciion, and an unnecessary tape T which
has been cut out and remained on the wafer W is wound up and separated.
If the tape separating unit 12 reaches the completion position of the

25 separating operation, the tape separating unit 12 and the tape joining unit
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15 detected by a sensor such as a rotary encoder, the target height
position of the cutter unit 33 is determ ned based on the detection data,
and the rotation of the notor 36 is controll ed based on the target height
position. If the cutting operation of the tape along the outer
circunferential edge of the wafer Wis conpleted, the cutting drive shaft
38 is stopped, and the cutter 20 unit 33 is noved upward to the original
standby position as shown in Fig. 10. Next, the tape separating unit 12
noves on the wafer Win the direction opposite fromthe tape running
direction, dhdname émhbeésparynnapedifectibn and fasrbeenhe ititetposnshd, emai ned
on the wafer Wis wound up and separated. |If the tape separating unit 12
reaches t he Haggprdhicommpamsissagntafe The wah b epanat thgceapstaid Babhihher t ape
separating unit 12 and the tape joining unit 16 11 nove in the tape

runni ng diré@dhbﬁu@mdMMBUutnfpaﬁbhavbmhpé&1mngﬁbbkﬁﬂﬁnnlfﬁéﬁ&ﬂbs&
unnecessary tape T° is wound around the coll ecting bobbin 27, and a given
amount of proeite8tive tape T is unreeled fromthe tape supply wunit 8. 5 The
series of operations for joining the protective tape T to the surface of

the waf & Wis coffhkekeths dngeihgsss ﬁﬁqbﬁghg]%e%%té&%aéa% 7kh }iﬂghi s case,

when the cutter blade 44 cuts, the tip end of the cutter bl ade cuts the

protective swfacd ot @alfeBNtAEImPicdd g %és%ll{fa{{fgég@h:s gllre Ei‘ggtgat(?s]:’.i gﬂe

wafer W Therefore, the tip end of the cutter not~ danmaged 10 by

friction ortHibeabd kehivh the REREW12HO 44Nt FeiVe nd S hel itk pAngcgssary
to exchange the cutter bl age 44 aﬁtoma’?“i (t:’g’ﬁlrh% %elv"ﬁlgai%:they&v%%n@\%gff /§4S

B ot ect 1 ve Canas T R P B Bt B 5 e of

the wafer W. Therefore, the tip end of the cutter blade 44 is not damaged

10 by friction or the like with respect to the wafer W. Thus, it is unnecessary
to exchange the cutter blade 44 automatically or manually whenever a
predetermined number of wafers are processed, and a large number of
protective tapes can be cuf using one cutter blade 44. Since the tip end of
the cutter blade 44 is not damaged over the long term, it is possible to

15  suppress the generation of particles from the cut surface of the protective
tape T.

The present invention may be embodied in other specific forms

without departing from the spirit or essential attributes thereof and,

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

20 to the foregoing specification, as indicating the scope of the invention.
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the cutter blade 44 is not danmaged over the long term it is possible to 15
suppress the generation of particles fromthe cut surface of the protective
tape T. The present invention nay be enbodied in other specific forns

wi t hout departing fromthe spirit or essential attributes thereof and,
accordingly, reference should be made to the appended clains, rather than
20 to the foregoing specification, as indicating the scope of the
invention. 1.7 What is claimed is: 1. A nmethod for cutting a protective
tape joined to a surface of a sem conductor wafer with a pattern forned

thereon by WpNhhg da.6HE4 6 blade along a circunferential edge of the
sem conduct or wafer, the cutter blade having a non-cutting side face and a

cutting tip end iniegrl%le_yi rngdtWth the side face, the method
conprising the step of Hovi Sb&ﬁg (W8 1 PrRfestiyei npe; Idned dper whsfasetdfeasi de
face thereof is brought ipto contact wwth the circunferential edge of the
sem conduct ST WEPSHCER VR I6& Wi acpif tpEn fomed thosandot mevithe alvetter blade
circunferentjal edge of the sem conductor wafer, thereby cutting the
protective # foiFagnesential edee adettof semecehictansudtor thwatetior ladbe
met hod according to claim1, wherein the sem conductor wafer includes an
ori ent at i onh&YiEE, a med-aibingutitlerfabs add A olukong dihendcinteprdBr ential wedge of
t he sem conduct or wafer having a curvature of the sem conductor wafer and

a circunf ertdnt #idk fedgehofmbtieoedaptaih@hé katp spchovidathAcgitd £i

thereof is brought into contact with these ci rpcurnc er\éntti af (’ecqggg.i&ge. "rhe

met hod accaibai BgatOwdieds Md SMIETRED hiaCoSUid §roBbRES Nt contact with the
circumferential edge of the semiconductor wafer and the tip end 1s not in

contact with the circumferential edge of the semiconductor wafer, thereby

cutting the protective tape joined to the surface of the semiconductor wafer.

2. The method according to claim 1, wherein the semiconductor
wafer includes an orientation flat, and the cutter blade follows the
circumferential edge of the semiconductor wafer having a curvature of the
semiconductor wafer and a circumferential edge of the orientation flat such

that a side face thereof is brought into contact with these circumferential

edges.

N ] : : :
3. The method according to claim 2, wherein the cutter blade
vertically moves in accordance with a contact portion of the semiconductor

wafer.

4. An apparatus for cutting a protective tape joined to a surface of a

semiconductor wafer with a pattern formed thereon, the apparatus
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vertically noves in accordance with a contact portion of the sem conductor
wafer. 4. An apparatus for cutting a protective tape joined to a surface of
a semconductor wafer with a pattern forned thereon, the apparatus is
conprising: holding means for nmounting and hol di ng the sem conductor wafer
t hereon; tape supply neans for supplying the protective tape toward the
hel d sem conductor wafer; joining neans for joining the supplied
protective tape to the surface of the sem conductor wafer; a cutter unit
for cutting out the protective tape joined to the surface of the

sem conductor wafer. IP g a circupferential edge of the sem conductor

waf er, the E‘Er‘fntpéfsmﬁ'n?’f’ Cﬂﬁgl WERRG Wromaerting aaul helding thecieneigoningosi de
face and a cutting tip end integrally formed with the side face;

separ ati ng Hedak thetcose apeasipplyameamsnior esgadyingottd prototivheape dbeative
tape which has been cut out; and a collector for collecting the separated
unnecessar ythapkeldwsenstmdireoc uv hfir; jobhing nesadesor Pihidsnghdi cagpiion

adj usting nechani sm capabl e of adjusting a direction of the cutter bl ade

such that tpeotetidec ftage tofthehaueadd ef tht adsitehd REOUEhife; N QueRBt @l mi-th
the circunferential edge of the sem conductor wafer and the tip end

thereof is &aeftidd 0a@NhaChrotbddhd Iﬂgecg't_]&ﬁféﬂf & %Héis@rfaecgggf 928 b8 conductor

sem conductor watfer, wherein the p ective tape joined to the surtace of
contact wi e s froikulhal, S2eb1 & A sl OBk S o Br S SRR "
SR T S R I
cutting di reencc{ iu%ggggliljlzj ?(;[rln'rllgd \rfrv?tclP ﬁ?é g{piemgcgihseapcziljrg?iilsg élggng iforre sce;[pia?'gti?fg :a[u? ©
unnecessary portion of the protective tape which has been cut out; and a
collector for collecting the separated unnecessary tape, wherein the cutter
unit includes a cutting direction adjusting mechanism capable of adjusting a
direction of the cutter blade such that the side face of the cutter blade is
brought into contact with the circumferential edge of the semiconductor
wafer and the tip end thereof is not in contact with the circumferential edge
of the semiconductor wafer, wherein the protective tape joined to the surface

qf the semiconductor wafer is cut by the tip end without the tip end being in

contact with the circumferential edge of the semiconductor wafer.

9. The apparatus according to claim 4, further comprising® a sensor
for detecting a position of the cutter blade; and a controller for controlling the
cutting direction adjusting mechanism which adjusis the direction of the
cutter blade such that the side face of the cutter blade is brought into contact
with the circumferential edge of the semiconductor wafer on the basis of a

result of detection by the sensor.

19



cutter blade such that the side face of the cutter blade is brought into
contact wth the circunferential edge of the sem conductor wafer on the
basis of a result of detection by the sensor. 19 6. The apparatus
according to claim5, further conprising: a notor for vertically noving
the cutting direction adjusting nmechanism wherein the controller adjusts
the notor, which vertically noves the cutting direction adjusting
mechani sm in accordance with a position of the cutter blade where the
cutter blade is brought into contact with the sem conductor wafer. 20

6. The apparatus according to claim 5, further comprising: a mofor
for vertically moving the cutting direction adjusting mechanism, wherein the
controller adjusts the motor, which vertically moves the cutting direction
adjusting mechanism, in accordance with a position of the cutter blade where

the cutter blade is brought into contact with the semiconductor wafer.

20



