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 sem conductor
wafer, a protective tape joined to a surface of the sem conductor wafer
with a pattern formed thereon for protecting the pattern. 10 (2)
Description of the Related Art In a conventional producing procedure of a
sem conductor wafer, a back surface of a sem conductor wafer (hereinafter,

i npl eferr Mafer ), j mechani cal et hod such as
ZI gPi %dr ng m@?ﬁoﬁé@gﬂéﬁ@%ﬁﬁ%#%@P@%ﬂ@fﬁl&% Ta¥hod such
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

surface for [ tern forned on the surface. That is, a surface
(patter neg%Q#¢2{§Whﬁmrlﬁyg%ﬂ@Ned to a back grind step is
suction-h I%_b a‘chhu k table, and its back surface is 20 ground by a

gri ndston ;) P@&%Pfht esffﬁf?éltéql? ess caused by the grinding operation is
applied to the surface of the wafer and there is a probability that the
pattern is danagbd P@?S%nltna’ﬁflh@ne@latﬁhéﬁ@ff@nbmqtm_efom_ro@;taug; ubngtape is
joined to the surface. After the protective tape is j oi ned to t he wafer,

t he prot edt¢walargpéial edgs wdll seneigonductohevsbpteeptecidvatappjenddeh aa cutter
25 bl ade is brought into contact with an outer circunference of the wafer
(see 1 J@uﬁa@O@%JMEOhducmrammﬂee)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 is
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 is a probability
that the pattern is damaged or contaminated. Therefore, the protective
tape is 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 is brought into contact with an outer circumference of the wafer (sce



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 iipﬁgﬁga‘WSMOFHKEMGby a subsequent back grinding operati on,
and variation of a thickness of a wafer is increased. SUMVARY OF THE

| NVENTI ON The pHddemrotesters tage issutadéhi staticemhefe thretiploneoftihecunst ances,
15 and it is an object of the present invention to provide a nethod and an
appar at uscwidpablasleol lpotghhgnia Enotecyithe Heapeef eimeachfooegisiwdoace of a
wafer while reducing particles on the protective tape. In order to achieve
t he abovethebjvefir, thdepprebehthd aveat bhrlesrplrons to baeldfivhanbPdriction
configuration: 20 A method for cutting a protective tape joined to a

surf abe ofita respaticondicwateafigrihw §ate Wahé piotckorardpt haneanohkyenovi ng a
cutter blade along a circunferential edge of the sem conductor wafer, the

met hod  compideséNghet hefgtieRuef the¥dVs B bR e Whh Ekidbadatit Hab-figlcSt at e where
a side face thereof is 25 brought into contact with the cCircunferenti al

edge of tdaenRAMBRUTAUE b tectiveafadl proReIRR- G tHeNd N LBLALEF IRy e 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 thereon 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

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 baekrgthawdbyguttingtthe pretdwvlcamperjdineg tochicherfixeeseitthei nvent i on
the cutter blade noves in the state where a tip end thereof is not brought
i nto contsaghicohtihctdrheafir cunf erenti al edge of the sem conductor wafer
According to the nethod of the present invention, since the cutter 15

bl ade noves in Ab@raiat & WhehrRtBod bP tlengrddeet effehSomahebiouahtivd nip
contact wth the circunferential edge of the sem conductor wafer, the tip

end of the cudhtBE dphRdfhbse SRR fﬁé@Mﬁfﬁ@&Jﬁtépﬂlfﬂ@ RO darRgaso Thus, it
IS unnecessary to exchange the cutter blade for a long term and the back

r i nding @A bew LA YciSARRREAnAH) ed20of hd ot ek, akaa! g daitibe

present i nventi on, pre er abl Y, the sem conductor waf er i ncl'udes an

ori entatign, &l ahy aacaweha%f%ﬁafcﬁueblbqg&e ) 'bey?%g acum“fo@rtﬁ&l' al edge of

t he sem conduct or fer having a curvature o conductor waf er and

a circunty %EE&EH ?m%gs LPehe E’&ﬂt«?ﬁbf’atzdgoﬁ Jdt%tha% n#ﬁ\?sl 191351;)&% B°€ .

t her eof i s brought 0 contact wt these CI erenti ges.

to prevent particles of viscoelastic component from belng generated from a
cut portion of the protective tape. With this configuration, grinding

10  variation can be suppressed af 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 into 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 foll ow 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 seni conduct of*CGRHERE (ke methodd thamrepsen) wyenstian, bee malenfose védheuch
that a predeterm ned portion of the cutter blade is brought into contact
with the CSERT bbvbrueanplwarefollomseehithat thease deee iseroaighyentbi@utact t he
present invention also enploys the follow ng configuration: 15 An
appar at usWigr thectrwa feremtotledige wd thapenjicimbe:toowa faunf acerdfine with
sem conductor wafer with a pattern forned thereon, the apparatus
conpri si nthe Hotpl ahthresmeicbodununvafeg. and hol di ng the semi conduct or waf er
t hereon; 20 tape supply nmeans for supplying the protective tape toward the
hel d 5seni condubt éhe waftbnd sicobwiing toreha précantjiavehtign} peefseuili g
protective tape to the surface of the sem conductor wafer; a cutter unit
for cuttiagtaubladeevpitohBgtrhvesd Apgcdood ave: wWoth heostidh aeetiodfahet he
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

25  of the semiconductor wafer along a circumferential edge of the

4



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 nvent i onSCRHERAGE Waidf  the protective tape, it is possible to adjust
such that a tip end of the cutter blade is not brought into contact with

t he circunf er enf§RATAEIFEMERANE et sifasntingnanuooedesony wortionhd theze of the
wafer. Therefore, the shape of the tip end of the cutter blade is not
damaged bpratRetive tare siich bhs bespeot ougs e wafer, 15 and it i s unnecessary
to exchange the cutter blade for a long term Upon cutting of the
protective tapea chlejtor fosgillsctingather epant tadanhnedeasaof tdhe wivhistoel asti c
body from being generated fromthe cut portion of the protective tape;

t her efore, the grd auditerguudrinatides «cauitbos Birebidck agiistthpgnsiaiem reduced.
20 Preferably, the apparatus according to the present invention further
conpr i sescapabdens adjdsomedetiaettiog o posittd bradefsucheeutd sidethasder tand a
controller for controlling the cutting direction adjusting nmechani sm which

adj ust s tdwtai blace] ahici chhetlrubiRbct At Salehgtinatcithentirdgtihaegeof the
cutter blade is brought into contact with the circunferential edge of the
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 1s 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
nmot or, which vertically noyes the cutting direction adjusting nechanism
WHE S erRt

in accordance wi grragfion,Hae side fage ol thdesutbey bladheaoutltwerysbl ade
i s brought fgnt ) cgntﬁ?gct with the 10 sem conductor wafer. Wth this
confi gur atPoo Su t §he syte face is brewghbintdeovtaetbeithahanged i n accor dance
with the contact portion of the sem conductor wafer. That is, the cutter
bl ade can “HEVRHPHIHL e gefitherspmizopdudetor miendd acpardanen withtthe cutt er
bl ade is brought into contact with the sem conductor 15 wafer. BRI EF
DESCRI PTI 6RaDE of Hee prwon@Sickor wialfier. pur pose of il lustrating the invention,
therexgre shown in the draw ngs several forns which are presently
preferted, it béragrabletlst apparat2@ dvovnelias, totthatprtbent AMeMH@N UBh0t
limted to the precise arrangenent and instrunmentalities showmn. Fig. 1 is
a per spect¢mprizeew mhowi fog viehticeily ni@iagrhe gutahkMrditidh aff@iggt i ve tape
joining apparatus; Fig. 2 is a side view of a tape cutting nechanism

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 cutter 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;

25 Fig. 3 is a rear view of the tape cutting mechanism;

6



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 sche ic front, view of a protective tape separating
step. 10 DESCRII§$1 %"T‘F—TEW@REW ENBOPI IVENTS aHetéenbniter, description
w |l be given of{.on,e.?xarrpl e of enbodi nment; of the present invention wth
reference to the 8rad Pfeates g contacs agglepkpentiovdledewithoeimgt 20 schenat i ¢
configurati (}n‘,of a 15 protective tape joining apparatus with which a
protecti vé&d'&be cutting apparatus according to this embodiment is

equi pped. This %[ot ective tape joining apparatus 1 includes a base 2. On
the base 2, onltHe & @estpactiyefvionts g ¢ herie pare ofthy it gedcattwaf er
supply.unit 3 into which a cassette O is |oaded, and a wafer collector 4
whi ch tol eehangspans scbyskdablefer W Seni conduct or wafers W (hereinafter,
sinply referred_to as "wafers W) having orientation flats are contained
in the cassettel'Gt.7 ism pelotmetic\eorntapewTof $p1-@1ient—idett@p@j<ﬁum%3§@ f the
wafer W and the protective tape T is cut. This wafer is called the
processed waf er Fig. 8Aswaberematic 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. 1is 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 Ioaded, 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 wafor 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

7



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 thexlﬁfgisL e %f the alignment stage 7, there are provided a
chuck t abP® 2138ht fa1 sige gf $haibage ¢ni tA tape sweply unips fovpapabiing thait 12. The
wafer Wis nounted opn the chuck table 10. The chuck table 10 suction-hol ds
the waf er PFafgctive tappd fosvardadieusinter W isslisrosedahsvettbetalianmenestigeo t he
waf er Wheld 10 by the chuck table 10. The tape separating unit 12

separ at es’an®* sgpAtEIsallpctagbistisppsat didgonpytregh iwaerd lagewi th mipeed t o
the wafer Wand is cut out. A tape cutting nmechanism 13 is disposed above
t he tape swaparatit g (Hia seprhor ailectard oclfedthenpy atephiverthfentthoi ned
to the wafer Wal ong an outer shape of the wafer W A tape collector 14 is
di spo$ed mBtadowetaireTeseng tha sthardtef tuppted tfhanabk.tapbeuppbeuadd. | ect or
14 winds up and collects the unnecessary tape T' which has been separated
by the tdpe thsdpliradé ofthnilighend gagt dcthaie di@paolidef 88 uik thbld phned to
the wafer W and a static electricity elimnating apparatus 15 which

el i m nat estdvejosihiaig anitel lead £idye f6mathe WARECESSPRY wdpewl ;s before it
is collected are disposed on 20 opposite sides of the chuck table 10.

Her ei naf treounsipeen the cleskrhbld tm Wrhé chackitysR A s€aSHh MRS SHaferThe

waf er supply unit 3 includes a cassette stage 17 which can
| 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 deseription 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 cassette 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 17. 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

hor seshoe -shaped wafer hol der 5a of a vacuum suction type is provided at
atipend of the robot arm5. The wafer holder 5a is inserted 5 into a
space between tﬁ,zl %er_s Wcontained in the cassette O at nulti-stages and
sucti on- hol ds t R&CIEPEF 2p9 ? BRPYIEd wacthoswpfaadeandpert nsedtdrdamh@cdnwaf er W
is pulled out fromthe cassette C and, then, is sequentially transported
to a | at ePogaertalbemozeilgnward aaddyekwardhendtbelentitabloboll rmnslcahe waf er
collector 4 in this order. 10 The alignnment stage 7 positions the wafer W
whi ch hastWden A bpasspleesbapetiwabenheldebyat dfea wadiermtsaiopotytpeniechani sm 6,
on the basis of the orientation flat forned on an outer circunference of

t he waf erpravided pbattiprealdardithmbboThanchuckhe ablfer holdwmunt & inbesean t he
wafer Wtransported from 15 the wafer transport mechanism6 in a

pr edeber nivded yosicthadnicny thestafees W Asnetiawd ihnhEicgssdite (heatchuck table 10
covers the entire back surface of the wafer Wand vacuum sucks the wafer W

t hrough amsuidlkitagehahd si@tioRhelde blie kyvdfab Ve fidniits harlneekfeéd h appl ural ity
of cutter running grooves 19 for turning a cutter blade 44 of the

| at er - desurctedh¢lalpe aéuit Wi 3o TRGhed Sl BhelBa He@ROC R OYLER ghape of the
wafer Wand for cutting the protective tape. The plurality of cutter
runni ng grqavasially @aespsavided lafe RAEEQTARNCEL VANt 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
16 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.
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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 t{}ﬁggrpte tiiée EF,tage T fromwhich the separator Sis
separat ed into tH ‘E%\B%ﬁia& AP AgBuhi thertrpe sappdy priitad evinds arpondreesl st ance

is given to.the ttape .8ot}b' n 22 so that the t ape i's not unreel ed
excessi vePy IR Witaies reerspr btk pratectiapsame shasiidgrthetseanraodivemeher of
the wafer,K W A collecﬁin bobbin 24 winds up the separator S which has been
10 separ at'88 PePBiIcelest Boar pitape habbim22 Pheotadlyl egtiont: diop hi veridal s
pi votally aiu‘p:{)or ted by the vertical wall 21 of the apparatus body. The
separ at or Waco? | eéthe apbreatusthaded {Theatagiendippdy wniidd peddéothdyraedivyi ng
mechanj sm (not = shown) of a back portion of the vertical wall. The tape
j oi ni ng utie Tdreraswhidhy dreesaphivatoii § igraspededyn foaiHest a9k jbhingkmiappar at us
body such that the frame can slide in a tape running direction, and the
tape j oi nfAPremiiateltothasionnteerdtonks ngkivenapnastiage bLOLBidPE CoRBaPhe Such as
a motor (not shown). As shown in Fig. 7, a joining roller 25 is rotatably
suppor t ediapg shetfummeleditrecdssivalng A olilleh o2Eha/SFIthe@d YasMgsyidly a
cylinder (not shown) or the like. That is, the joining roller 25 presses 20
t he surf nof didnmepeodeidtc wafdirdfye T 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 is, the joining roller 25 presses
20 the surface 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

25 driving unit such as a motor (not shown). As shown 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 %@gﬁgates fromthe wafer Wan unnecessary protective tape T

whi ch hasTHéen<@ it rfatably sippore dobiy she &tvape. oid thesspfreting rdleRis t ape
collector 14 has a collecting bobbin 27 for winding up the unnecessary
tape T . V&8l %‘E%H%@Sb@lﬁﬁﬂndw (et ghiowon)ad sheslibopor Tk sbyatdigng ver ti cal
wal | 21 of the apparatus body, and is rotated in the winding direction by
a dri vi ngrateghihpamiaties frohoiing wademPednomsecoackypoutédivotapd e verti cal
wall. 10 Referring back to Fig. 1, the wafer collector 4 includes a
cassette W%m@gbaﬁgemhm@houamLMQIthahkysﬂnﬁ@xﬁAh@a&ﬂEtWE C2, which contains
therein the processed wafers W to which the protective tapes T are joined

and fPom whi chThatepesslisgtoparttiaans coledihe: boiBiacti ke warRse JD i€ cut out
and renoved at nulti-stages in a horizontal posture, is nounted on the
cassett e udBestagey e Bs owwlledtitiotholbin AVeistAPS AEM S fith 1S B?rtih%m 13
has a novable stage 31 which is supported by a back surface of the
vertical wakticaPadf 21 beth@RppsAitus HIEGY and 1€ rHRAYSPLE t5E 398 43d, can

vertically slide along a pair of left and right vertical raifs 30. The
movabl e stiageidilby iaSdiG oy MeeHSh¥m (not 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 cassette

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 3la 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 by 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 beit-type power
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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 11
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 HFdITREsiER Rapharian é5st dhsdrelvtine Brweo ttsnamishiondaescheabisii ni t  of
the novabl e stage 31 is defined. 5 Referring back to Fig. 2, a tip end
portion of®fuses suppene bakrmathe like, ardyevedteg bh sipcutflicgodnblestaaf t  38.
The cutting drive shaft 38 is |located on a center of the chuck table 10.
The cutti %g afity egshet nne@ljuatablotsatperdradt Ad sa thet the dlesaxitslinit & boss 39
is connected to a lower end of the cutting drive shaft 38. A pair of
expandabl €xcamueyakl® siage Aippatdafeddoy 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 the expBaftabing lerdkstoABig. A, agap endhapeidntdfithe Mapket afd 3/ support ed
by the support nenber 41 such that the turn bracket 42 can rotate around a

vertical mdvsdod wittcutcuetinholriher sMatiss. supRostethdYritBanke 88 b reketq 42
such that the 15 cutter holder 43 can swing around a horizontal fulcrum Z.:

The cutt em hlcadeer di4hiescHigkagbabhy. aihachelnkdvd OMBR RPELL oft@f the
cutter holder 43. A cutting edge of the cutter blade 44 1s directed

ggwnward.arﬁhgdcaw@ﬂtmdmyg.sbaab@ss3§9 iScd U RELPEXLNGEYy CRANGGHE tOo a notor

cutting drive shaft 38. A pair of expandable arms 40 ave 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 Y.
A cutter holder 43 is supported by the turn bracket 42 such that the
15 cutter holder 43 can swing around a horizontal fulecrum Z. The cutter blade
44 is 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
16 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

45  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.,ba Jdirection of thg_tip end of the cutter blade 44 is adjusted.
Thi's t ur nPHFEaEE?, amdireqhion phHae auttingades althn ewiser biadedfdistd.ng nechani sm
The cutter. hol.der 43 can swing around the fulcrumZ by the air 5 cylinder
48 shown Heggn of the fin %d@ﬁgh@puﬁ@rdpéadmsclamdiu@e@ut This bladeratket swi ngs
around tgg pper. fulcrum Z together, the cutter blade 44 noves toward and
away fronf£ABNGeRs aap atbwediracteonadpldtarg w@chantsnol s the rotation of the
notor 36 for adjusting a contact position (height) of the cutter blade 44
with respect tolhheupicathedderd3 cad avape akoundeheiylaomt Zoby ilgatthe verti cal
novenent of the tape cutting mechanism 13. Details thereof will be

descr Phedylinddretd showniindigddscif gtd anttef hopler ats omd thNextttedesgdd pi on

wll be give of a series of operations for joining the protective tape T

to the swwags abundehwaigrer\illisivng 2 figectlpparhat uatthd higdoudingvdo this
enbodiment. If the cassette O containing therein the wafers W at

mul ti -1 eviebsindsandrawatydilomntideecasg akieXst age 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.

25 The wafer W mounted on the alignment stage 7 is positioned using
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17 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

G, 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 i ol S| 13.the orientation flat, th itioned wafer
i _%h@%?ietdtQBﬁgl%ﬁ'bgg % RSO35S Eerjn - laicaaey EH%%‘FM‘?géﬁtheand nmoved

Wis again suction-
onto the . abl .. The er. Wnmpunted on the chuck table 10 is
posi ti onegggﬁé((:%”ﬁﬁ)a( n&%asnséjé)ﬁi{\%{ OYg 4 ’&‘Pé’ﬁgﬁﬁt%lt eprbeek dablenkd.chuck tabl e
10, and suctionxheld. .5 Herein, as shown in Fig. 7, the tape joining unit
11 and the tape@gp‘ﬁ?%irivygmoﬂﬁﬁ‘?@ tgﬁgﬂé‘ckiab% thes pesitiopailtsiugh thesi ti ons,
and the cutter unit, 33 of the tape cutti n? mechani sm 13 stands by in the
upper i ni tidC oI PeRted 4n g reniriseh therghigkoa it dOnanésuvtips-tuddpl et ed, t he
j oi ni ng rg: ler 25 of the tape joining unit 11 is noved downward, the
j oi ni g r OIFEY 25 Shosgs by lige’, the tepeveiaing anitipk andddwriaacdeparstiopn in
Fig. 8 and, . In{] this state, the joining roller 25 rolls on the wafer Win
the di recEldnlopisest b in thenlelhanttigeasitionn gl tlectiiver (thitods bethe to ri ght
in Fig. 88. Wth this configuration, the protective tape T is uniformy
j oi ned t o'ARFCEAIG Meshanisse 18fstands hafiarthduppbren;tialf pddisiohape j oi ni ng
unit 11 reaches_the end position, the joining roller 15 25 is noved
upward. Next, tHéhrarositigsnieofdbevmated Wiheotmietodythé RYnivme heild 5o 38 | 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 ond position, the joining roller
15 2518 moved upward.
Next, the motor 36 is actuated, the tape cutting mechanism 18 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 cutter 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 proedssedinapnapale) 1nebtahoemh beivesnythaeuipr blate ¢dandra bl ade 44
rotates such that =14 any inclination angle O is obtained between the
cutter bllad@ens ohple gut parigemof the phetective pape Toof the whaterpVpsedti ve tape T
of the wafer W and control is exercised such that a side face 44a of the
cutter blwaérddsiegerdiselighth tinatoa soht fick 4datdof theaiutburnfledentd ml edge of the
wafer W In the 5 conventional technique, the protective tape is cut such
that a tilposglt ddty enhtathwidus cecublfadentdd] ¢dodosfomght afortWw. contthet as shown
in Fig. 5-(a), but if the side face 44a of the cutter blade 44 is brought

i nt o Gontcaovemiivhal teehnddue uikqnenédtale eggeselitishehwahen tWhsnghpmoi n Fi g.
5-(b), it is possible to prevent the tip end 44b of the cutter blade 44

from bei nbedantgdsially 440isfiroaghomercdifgcd akshows iaTwn5i(R) Rig.if Bhe t he kind
of the cutter blade 44 is not limted as long as the cutter blade 44 can

cut the pidd &okide BN cdibsiSbladd £pubheredgedistldi@ls witlPhg si de- edged
cutter, a round-type cutter and the |ike can be enployed. Referring to

Fig. 9, icfrculefosuitigl edlagetiftdwhforSHORPSHoRhA iﬁ3%i§, Breret & praghichgl ght, the
IS

notor 46 is actuated, the cutting drive shaft
prevent the tip end 44b of the cutter blade 44 from being damaged by

10 friction 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 is,
in the tape cutting procedure in the orientation flat region of the wafer W,
the cutter blade 44 swings around the fulcrum Z together with the cutter
holder 43 and, with this, the cutter blade 44 follows the orientation flat. In

25  afirst half from the starting end to the intermediate portion of the
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rotated in a predetermned direction and, with this, the cutter blade 44
turns around the vertical axis X, and the protective tape T is cut al ong
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, in the tape cutting procedure in the orientation flat
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 tdyecwfeition Qat o theauttembisleat4 furgis, Had futtenhadred4gandualdy end to
the internediate portion of the 15 orientation flat, as the cutter bl ade
44 turns,swingsduwined the adetadofgphaduafdryW. swingsst budifdothidhecent er of the
wafer W In a last half fromthe internediate portion to the end of the
ori ent at ilotermhediat@apottien coutherend dddedticritution, fldthas cht tecattdeliddée 44 swi ngs
in a direction separating away fromthe 5 center of the wafer Wto the

ori gi nal ttwngjthg dwrdéuslade 46 siheeCit 4 dirdetddeepddasingngsaafoundhd he
fulcrumZ, the cutter unit 33 is noved vertically by the notor 36. A

contr Bl | eendoh efovherwhfertiWeoconer @tibionl obrhing HREes R36 Aditlehcumer blorl |y
noves the cutter unit 33. Data including sizes of the wafer W 10 and the

ori ent at igansritls, ardugi @bt full e ) ehs vt reannt 3Bhe & viMt@lhg, ful crum Z
and the like is previously input to the controller 47. A target height

posi tionthE ib@r@gter unit 33 is stored in the controller 47 as map data
corresponding to the turning position of the cutter blade 44 around the

;’g”i cal axis % collieh 1880 cohfrolNEhd HEMIRGPOSIH QB &f 36 Rehicyt ter bl ade 44

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
fulecrum 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 is 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 direction, 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
moves on the wafer Win the direction opposite fromthe tape running

di r ecti on M dREVaH anbels san pinadigeqtiomkindtre tivas thHenirdtia] positamd. r emai ned
on the wafer Wis wound up and separated. |If the tape separating unit 12
reaches t Ferebhphetumrecsesatyi wwedf is veourgbawepar did adleaperaidhdin A7he t ape
separating unit 12 and the tape joining unit 16 11 nove in the tape

runni ng dipdct g pamonat of pratectine tape  ialupesldd frnm theHenri suppipe
unnecessary tape T is wound around the collecting bobbin 27, and a given
anount of uprtof.ective tape T is unreeled fromthe tape supply unit 8 5 The
series of operations for joining the protective tape T to the surface of
the wafer Wis Thapleeicadif opodatibes ropatiakithepratetlvapedeelio tRe this case,
when the cutter blade 44 cuts, the tip end of the cutter blade 44 cuts the
prot ect i ventfapeofTthvd tadet Weantaghletbd hddehddel sinhabRELkakesda810f Tnt he
wafer W Therefore, the tip end of the cutter blade 44 is not damaged 10 by

friction istchse,|wkenwhe RutRengle Ua Jfg WRFEH WA FHUS cultter aHERGCESSArY
to exchange the cutter blade 44 automatically or manually whenever a

;
pr edet er rautedhBWrBEL tRfe tRfeT %yi@lﬁ&l@éo%ﬁéﬁ%%hbﬁ{bdciﬁc&ﬁ@ %n@féfi”‘&ﬁée of
protective tapes can be out using one cutter ade 44. Since't tip end 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 cut 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. 17 What is clained is: 1. A nethod for cutting a protective
t ape j oi n%i tg.a surfgce. of a sem conductor wafer with a pattern forned
t her eon by H%vfsn‘"glaémg t'fer blade along a circunferential edge of the
sem conduct or fer, th thod 5 conprising the step of noving the cutter
bl ade in the st tewgog‘%‘%’i ettt @ Drheckigr tage ipineddhta swtfaceohtact with
the circunferentjal edge of the sem conductor wafer, thereby cutting the
pr ot ectivée%‘ff@(%%t%‘d’ O VHd 3 petiere formeddhesem bpmiuctgn weter . 10 2.
The et hog adécordi ng toclaiml., wherein the cutter blade noves in the
state whePBd tlopgeneirewarersmtiad adge of thowghticomtwrtoontsat thé hiethbe
circunferential edge of the sem conductor wafer. 15 3. The net hod
accor @ ngCBPEHL ¢ stgie®i n t he semi conductor wafer includes an
orientation flat, and

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

brought into contact with the circumferential edge of the semiconductor
wafer, thereby cutting the protective tape joined to the surface of the
semiconductor wafer.
10
2. The method according to claim 1, wherein
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,

3. 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
20 circumferential edge of the orientation flat such that a side face thereof is

brought into contact with these circumferential edges.

4. The method according to claim 38, wherein

the cutter blade vertically moves in accordance with a contact

25 portion of the semiconductor wafer.
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the cutter blade follows the circunferential edge of the sem conductor
waf er having a curvature of the sem conductor wafer and a 20
circunferential edge of the orientation flat such that a side face thereof
is brought into contact with these circunferential edges. 4. The net hod
according to claim3, wherein the cutter blade vertically noves in
accordance with a contact 25 portion of the sem conductor wafer. 18 5. An
apparatus for cutting a protective tape joined to a surface of a

sem conductor wafer with a pattern forned thereon, the apparatus
conprising: 5 holding nmeans for nounting and hol di ng the sem conduct or

waf er thereon; tape supply neans for supplying the protective tape toward
the held seni conddotappamates forjoithingg pesestifetapojonhed) té heswstppl dfed
protective tape to the surface 10 of the sem conductor wafer; a cutter

uni t for xatmicgdoutor wafpreithcd puetetagermod nhdrdon, the apyrfaae of the

sem conduct or wafer along a circunferential edge of the sem conductor

waf er; separ@tsimg: means for separating an unnecessary portion of the 15
protective tape which has been cut out; and a collector for collecting the

separated un DeQﬁ_ﬁ&ﬂ{gs/rrieaﬂﬁgfoﬂ\hﬂﬁﬁitm% hhe Hd g théNieimicDRHUARS wafeWt tiNg
direction adjusting nechani sm capable of adjusting a direction of a cutter

bl ade sughetdat; a side face of the

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

joining means for joining the supplied protective tape to the surface

10 of the semiconductor wafer;

a cutter unit for cutting out the protective tape joined to the surface
of the semiconductor wafer along a circumferential edge of the
semiconductor wafer;

separating means for separating an unnecessary portion of the

15  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 a cutter blade such that a side face of the
cutter blade, which cuts the protective tape along the circumferential edge

20  of the semiconductor wafer, is brought into contact with the circumferential

edge of the semiconductor wafer.

6. The apparatus according to claim 5, further comprising:
a sensor for detecting a position of the cutter blade; and

25 a controller for controlling the cutting direction adjusting
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cutter blade, which cuts the protective tape along the circunferential edge
20 of the sem conductor wafer, is brought into contact with the
circunferential edge of the sem conductor wafer. 6. The apparatus
according to claimb5, further conprising: a sensor for detecting a
position of the cutter blade; and 25 a controller for controlling the
cutting direction adjusting 19 nechani sm which adjusts the direction of
the cutter blade such that the side face of the cutter blade is brought
into contact with the circunferential edge of the sem conductor wafer on
the basi s BfCHAHERY lcg’f a‘gﬂé’lsé%ﬂ?%ﬁu‘ﬁ?]tl@h@f $hagoiter blade sTtle thpptratide
according o c‘% im6, further conprising: a notor for vertically nmoving the
cutting dit€cei B adiersblads isheenaht srp aanéadi withHbeoontnofdrentiatlpags s t he
not or, whi gh vertically noves the cutting direction adjusting nechanism

i n accor dahtke GpRicondysEon Wekeroin the basisteda reb@] b fattecutien vt the @uisber

bl ade is brought into contact wwth the sem conductor wafer. 20

]

7. The apparatus according to claim 6, further comprising:

a motor 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
10 blade where the cutter blade is brought into contact with the semiconductor

wafer.

20



