; e3eu$u(6T$Y] #13 February 2004 TITLE OF THE | NVENTI ON Met hod and Appar at us
for Applying a Protecting Filmto a Sem conduct or Wafer BACKGROUND OF THE

| NVENTI ON FI ELD OF THE | NVENTI ON The present invention relates to a nethod
and apparatus for applying a protecting filmto a sem conductor wafer, in
which after a protecting film has been applied to the surface of a

sem conductor wafer, the protecting filmis cut to mat chatfdrsippeopf the
waf er . %Eﬁﬂ W RT When a sem conductor is manufactured, a
gri ndi ngt p*d QF( inding) is carried out on the underside
surface of the sem conductor wafer (hereafter referred to sinply as

"waf er" tot | downl order to carry qut nlatU|zatio of the

sem con(M@illﬁ dp&Pﬁ?‘f@m% QAPPSR erﬁenggﬂmsth# E@lepap?tqrhe

sur f ace Wafeed W|th the circuit) is protected by the application of a
protecting filmnmade froma flexible filmconprised of a base material such
as an adhesive filmor the like. As for known nethods of applying this

prot ect i PACKIGROUNDOFeIrAE INVENPFION ing filmis applied after being
precut to the sane shape as the wafer, and in another nethod the protecting
filmis first applied to the wafer and then cut to match the shape of the
waf er. IFENDFOPTHE INVENTION nethod of the present invention described
below, a tensile force (back tension) is appl i ed al ong the feeding
direction of the protecting filmand al ong the opposite direction thereof

in order to kKpgp ?é&npiﬂéﬁidrﬂﬁelﬁtés%':{‘m%tﬁéd%h@ ayhfiseforapply r%a@revent

wrinklesfromfo |sst tete otecting fil.mi lied to

t he waf @TOtectng rtQa?f §elm$m Cli,dn b%f\%" pLetecHag Sar t
et nod, tideni foplid RPEY M&aé@oﬁdlséﬂxcéﬂ&u&%ﬁ wafeRSiHeprofeeg A iocutvhen

the back tension i shrinkage force wll "act o he appli ed
film ar‘@fﬂﬁﬁcélt@le (gt}bg‘ﬁiéis as war page or rupturlng. Further, if the
back tension is too Iow, wrinkles may formin the protecting filmand air

the ri SDERCRIPTICRGF T fREDK AR o 1hegri ndi ng process.

When a semiconductor is manufactured, a grinding process (known as
backgrinding) is carried out on the underside surface of the semiconductor
wafer (hereafter referred to simply as “wafer”) to thin it down in order to carry
out miniaturization of the semiconductor chip, and in this process the upper
surface (i.e., the surface formed with the circuit) is protected by the
application of a protecting film made from a flexible film comprised of a base
material such as an adhesive film or the like.

As for known methods of applying this protecting film, in one method
the protecting film is applied after being precut to the same shape as the wafer,
and in another method the protecting film is first applied to the wafer and then
cut to match the shape of the wafer.

In this connection, in the method of the present invention described
below, a tensile force (back tension) is applied along the feeding direction of
the protecting film and along the opposite direction thereof in order to keep
the protecting film in a stretched state so as to prevent wrinkles from forming,
and in this state the protecting film is applied to the wafer.




On the other hand, with regards to nethods of applying the protecting film
to the wafer and then cutting the protecting filmto nmatch the shape of the
wafer, the prior art teaches a nethod in which such cutting is carried out
by noving a cutter along the circunference of the wafer and anot her nethod
in which the cutter is fixed and cutting is carried out by rotating the

waf er. For positioning of the sem conductor wafer, a straipgbtudry DGogrortion
referred to as an orientation flat portidn is formed, and in the prior art
met hod of cuttiﬁg t he Wafi{e, protecting tape, the intersection of the
orientation fldAOW&EVErOR BEARAYS desce or artl mpthad, ahisofot pessibleeto f or N5

an angul aradyasttthe hi i i r t he cut
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portion, 3t onpidieapphied filmoanddhipy ¢reatasgsuahpeisks as duri ng
t he backgwarpage q)rm@mﬁngand if this occurs the entire sem conductor wafer
can be destroyed. Consequéently, up to now there has been a strong desire

for a protecting fil mapplying apparatus that does not |eave behind such a

cut remant. Fifurtter, if thetBuckorasiofRr ol Idsv, bepigikiss gfaytﬂﬁ'frpg?h?é‘“ ng film
e’p

to the wa IS | fficien ch portion, can also ul.led.into the
grindi ng %’E@%Fgﬁgﬁtjﬂ&“éfr%‘éﬁ’@bf’ﬁfé EDBEBKeeR ke PrIgCHBSEIM and thei s
has | ead wafendhusureatiwg theriskitharsuch aaEet cardMRRYs&X I e %P{ﬁ&fﬂ\é’\‘ 13
Febr uary §8§4 §ubsti tute Sheets - 16 Cctober 2003 -3 The present I nvention
advant age (ff'sﬁ provides a nmethod and apparatus for applying a protecting
filmto a sem conductor wafer which prevents the wafer from bei ng warped or

damaged and whij reyents i nkl es from form in the protecting film 5
I'n order 1'€l (1) acFﬁ‘ZU@ (Pmegth'apmfv 1ty Tegards &o mﬁ%ﬁé ofrappiying thecprateeting

dj ust abl &lmetosthieewh ti i '
adj ust a ewhferemd theandlttiag the J%’B%d?ﬁ% fith @&nﬁtémlﬁ Sbeof the

di rection osite the feeding direéct tite protecting T1

pr ot ect i n&'%E%’ rﬂl? ?%rﬁri EQPC:th aHBe Hwhich ﬁﬁég subiiag asigarreed out by. 10

Advant agemesligg at hettey £16Apithe RiRUMRTe it S Bf gié)tWa‘f&sa@d 2Rb hﬁ@ﬂ}(&gﬂff atus
uctor wafer I chake

for applying.,a.protecting filmto g sem con g S
possi bl e ﬁgt&l'?ﬁ e ?E/lscﬁi‘eé\ﬂﬁg Quidng iy camied gut byrotatimg the wiafer.shape of
the wafer. This second advantage may be achieved, in the present invention
by providing a~15 sen condu tﬁr waf.er having an orientation flat portion

and a cir cunf ef 8hPPSIIARIRE jof the semicordugor Wafena straightdinenportiom appl yi ng
a pr ot ectiefgrred tondsart bHeftit tolqg s, he
protectin %li&k.mi cut tg natdglﬁﬂfgﬁgég#adpl)\?gamﬁfé aglgmﬁlzfgn%_uc?gfgﬂaﬂF O.d Thi s
is carri e‘gf mlgyﬁ'ﬁp‘vpfﬂ protsgting tape, theIntgraestion of thetoreptatioaciatng i1 m
al ong t hepantiomnard tigncircaimferdti i i t ' er or
tabl e ise%{.le' ng,,noved c2r0 ar.r arfgildr%g’otrﬁghgﬂttﬁlgrﬁ%ﬁ@?ﬁ’?oﬁ%‘#@%ﬁ’?&ﬁ{’ér at
or bel ow %?@Q’&? F{}nga(;,@rgowaf FeIRBapiurrbof the cutnprotecting tapeis i on of the
ci rcunf ercyeftied. portion of the semiconductor wafer, and then rotating the

table to cut the protecting filmalong the circunferential portion of the
sem conduct or wafer. 25 Further, in the present invention, a guide roller

1o prese the prorect o rahait SSIsHt thiadgNE0 pobofs St bR repdiiCedn  ©'
accor di ngb et Bu@ec? ARt th&sﬂ%‘%l%famaw&mg the backgnnding procesprand ifed a
met hod 3@hisf oequs Ytheentire sefeedndiretbf WafEPc2n %?{Haet%i’%yréﬁt 0 rC§ﬁ%§ﬁJenith, whi ch

the sem &u %&r waf er having an orilentation ] ion
ci rcunf eﬁﬁﬂ ‘3 p‘&e{? ﬁﬁs Een QNS Aesire for 2 paatecting fikmmpplying ng filmis
appl i ed ratus ehatcdoel no o) i ' ch h 13
Febr uar y?&% tﬁu stifute Sngg?gfb?ﬁifé@éét%ggﬁtigw. f&ﬂfhe’}, ' the case
Ic the bonding of the protecting film to the wafer is insufficient, such

portion can also be pulled into the grinding apparatus and create the same

problem described above, and this has lead to even more desire for
improvement.

SUMMARY OF THE INVENTION




-3a of the sem conductor wafer, the steps conprised of: a first step in
which a cutter or the table is noved to cut the protecting film along the
orientation flat portion; a second step in which the table is rotated while
the cutter or table is being noved, with the cutting direction of the
cutter arranged at or wiwthin a prescribed angle with respect to the
tangential 5 direction of the circunferential portion ofi3tAeragyo®nduct or
waf er such that the cutter does not cut into er

wafer; and a third step in which the table I§BE§tﬁ¢E%E$% 1§Q& tgigé%fectlng
f|In1anng the circunferential portion of the senlconductor wafer. 10
According to a second aspect of the present invention there is provided an
apparatus for applying a protecting filmto a sem conductor wafer having an
orientation flat portion and a circunferential portion, conprising: a table

onto which the sefjc QH@F:R"&mY%f Q&vahégé%hél?eﬂovﬁé‘sagsmﬁt%d ang! éﬂp&gtufs hi%r

protecting filmto the sem conductor ter for cutting

protecting f3APHINETOREIFEINE fHEAAS SEBICOPNGIOR iyates Which Preysnte ﬂ}’fﬁ’ﬂﬂf?rl"fém‘(‘: G?‘f‘%r
rotation neaRgpéddr dadb@diaR@whilB pfedétt&wrimiieh ffoforing ML prot@ting A.r ol 1 i ng

t he novenent neans and the rotation nmeans, wherein the control neans first
controls the cutter or the table so as to cut the protecting filmalong the
orientatién flat Ipaiddrae acmh\enthm)ﬂes advaetage)tih @he Presdniénveatidre ars @djasabile
arrange the cuttln dlretlon tt.er r c angl e
W th respectte{lscl)lettﬁ t%r?ﬁ%hetdl té’l (r’elgﬁn%g fi 31%151%% r65€1$cu 31?%n FeIeaﬁgrti on
of the sem cdirgtiot ofrthmfoeqctlsgxﬁhn Mham tlteheotemnge?lmd@esplwétto dmsurfmeooft e
circunf erenc&n?gonamor%ff&r and then rotates the table. According to a
third aspect e present invention there is provided an apparatus for
applying a protecting filmto a sem conductor wafer having an orientation

flat portjgon 25 mam%oﬁ&mﬁ@b&mnt ﬂ{veﬂwntam,npmﬁm eihDd ‘and@ afpaf@hsefog Ut t er
which is used to cut on bath t ori ent tlon

otectin i ed
flat portion*Rhirg FRrotPTE D At ?“‘J;PJ&‘P{ MORT ke i H%SS‘EF?&B@“&F”
sem conduct ocutwahethe pioteeting filen tp moitohahd shapd dfltia wefer. been applied to the
sem conduct or wafer; and at |east one guide roller provided in front and/or
behi nd t he advancing direction of the cutter to press the protecting film
onto the sem condilit secondaddeantag@ Ond3RbeERhDERTRE FNE| (@M e@FAnTadHEODRAW INGng-g. 1

is afr 0”125 OVBe%\’}’cleEu&& »@JTQQQWHE h oﬁfznt@tfbnaﬂi’a?gB%BH%nJ QlcirARReEhiM pBrtion hid

February 2004 protecting f to a sem conductor_wafer according to the
present i nveRg¢ipg thiypya t@lq %ndathm applying @ rsdteqting fdmpartkg sesnisenduciepvafeing a

protecting f Ah@? th@ 15?d0%@ %@dﬁﬂgé{ﬁ{g%m"i@élﬁ fo AMEIPTHY sRipe bPtht Bamemﬁa&t wafer.
i nvention. e

vi ew of ea atus for ap | tectlng
filmto a se ‘éd?wfﬂﬁ%‘f ?ut\)aafrg?w'éﬁ:wmr ﬂeeog?{% ﬁpbﬁﬁﬂot?‘ﬁwérfq%oﬁmp
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seni conduct othewagentiabdiceotian afghet cmrcum&rqntidsnerttoniorﬁﬂerstmmnndUEiog wafe6And theE ar e

expl anat ory p us for
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appl ying a protectin mto a ‘sem conductor- wafer accor
present i nvepfniggductor wafer.

25 Further, in the present invention, a guide roller may be placed in front and/or
behind the advancing direction of the cutter to press the protecting film against the

semiconductor wafer.

Thus, according to a first aspect of the present invention there is provided a method
30 of applying a protective film to a semiconductor wafer, in which the semiconductor wafer
having an orientation flat portion and a circumferential portion is placed on a table and

then a protecting film is applied to the semiconductor wafer and is cut to match the shape




Fig. 7 is a plan view of Fig. 6B. Figs. 8A - 8D are explanatory draw ngs
showi ng the cutting operation for the periphery of the wafer according to
the present invention. Fig. 9 is another explanatory draw ng show ng an
exanpl e cutting operation for the periphery of the wafer according to the
present invention. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS A
detail ed description of the present invention wll now b Etpredry pegh Wi t h
reference to the appended drawi ngs. A front view, a an view ahd_a si de
vi ew of one embodi ment of the present inventiNYASHHE %tﬁeéél ah&? T 20Bwn i n
Fig. 1, Fig. 2 and Fig. 3. As 13 February 2004 shown in Fig. 1, an
apparatus for applying a protecting filayto a sem conductor vvafer 1
according to the present invention conprises a protecting film supplying
portion 100 for supplying protecting film a wafer conveyor portion 200 for
conveying a y@&hetomididudor Wil edtdd E‘gorﬂﬁ’ﬂisteﬂ QP aggxgt iy mC\Ufut:ﬁ AQuidir the

protecting film Each of t heseé port| ons w | describ i n order bel ow

In the fil mt@blpp 99¥s toot thedrotaating fikin alopg évetorlﬁ@atfqu}ﬁ a%’gon ; QSRPAT SERIDf a

Plr essglr e fseln@mt:m\ﬂ& ABRES irviated | Wile nNBel Quiy dthQMé dé Bein@ nPeE WH elid alttungchhas
exil e | ssure ensli t.,ve a esiyve,. I S._wWoun er. wt a
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the feeding ddes | Qﬂ%ll’lt? Q%Blgﬁzqen\éé Bpth% #r %812%% d(féd)g{ \gﬁx Weqlﬁ‘blp?hes

against a fric ona a and a fie To t he
rotation shafotatgdrfo @pd@p pragectirg fitm alofg |tln;t ¢irgnmferdnpiplcporigon @fhtée smlawd@ﬁors haft .
The rel ease }i@er 111 is separated fromthe protecting film 109 by a pinch
roller 113 and I1s then wound up by a wind-up reel 121 via a drive roller
115, pinch roller 117 and guide roller 119. The drive roller 115 and the

w nd-up reel 121 Aedc@rdﬁlrgl Mem s@dbna dzpécarofltaé% preEaﬁ f&x@dﬁﬁb@ﬂhér@hé QJ‘i'ovl&‘a mt at es
|n a direction o di rectian nmeans.. of

o ue ot or SPPaats I Arha g PEEIE T for s P R RS SRTRES | e
protecting fﬂétrrpd:ﬁ@n 5Hdeaammmntferexinaslmmdmaodorrtpasmg on ehie atoadyhidt ek as

descri bed be r I a

hol der 127 onéém?rr g‘)gﬁrl {g;up #Eefo\?egﬁy"ﬁﬁo theer &ttglztb ggﬁag)bﬁps{% 129
and verti cal $eyn¢md@cﬁbrb~5pf% a:cgnttpmfbewttll&lthe protetting filimc mavemens fearsdonymesdrg r ol | er
107, a Ch‘dckth@-?ia"—’ol&%‘&)'iﬁesﬁfi’tepfrottam beéﬂ%?‘i’ot@tﬁ@t @8 thble; AnkaRAES ALarkabh ends

of the press roller 107. Thése two L-shaped plates can be opened and cl osed

so as to hol %P“ffﬁlémbﬂ@tfé‘é‘temﬁ@f meanfrandtye rofatiqnamenss ceherdife the santipd épeany first hj s
regard, the éon&b@nwc@deabxemem ap@nectuamd peotestiag iy aﬂm@ythé Bﬁ@ﬁan%ﬁhat The
cyllnder 137|sf|l>1<edto C ‘% %zev\,hlch noves Fthe
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- whi ch noves tduer ahuc |W1t11315a IpEEstﬁlﬁdOdthSw(ﬂh k&Pt 06I the tdnpentipl diretibn rog the | m 109
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hol der res® rai sed and
| onered as tthe cwl@sfsremcmlomne wh(k?, and theairgates tandtbleower ed.

According to a third aspect of the present invention there is provided an apparatus

for applying a protecting film to a semiconductor wafer having an orientation flat portion

25 and a circumferential portion, comprising: a single cutter which is used to cut the
protecting film applied on both the orientation flat portion and the circumferential portion

to match the shape of the semiconductor wafer after the protecting film has been applied to

the semiconductor wafer; and at least one guide roller provided in front and/or behind the
advancing direction of the cutter to press the protecting film onto the semiconductor wafer.

30
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a front view of an embodiment of an apparatus for applying a




6 13 February 2004 In the wafer conveyor portion 200, a rotation table 201
for holding a wafer Wis fitted onto the top of a table support 2D3 so as
to be freely rotatable thereon. The table 201 is rotated by a notor. The
tabl e support 203 is nounted on a rail 205 so as to be freely novabl e
thereon, and a belt 207 is stretched between pulleys 209, 210 so as to be
parallel to the rail 205, with the beItT%07 bei ng connecterbbréary Reo4 abl e
support 203 by a connecting plate 211. e pulley 210 is driven by a notor

oo procaly o naery o SO lotBE SEafEl acRRIRE TTHR prebsl iFuefin

showmn in Fig. 2, a plurality of grooves 20la having the sane shape as the

waf er profile &ig. 9iig i %& VAL ' S e forned
in the upper .surgace (;‘h?plfaﬂgshfgﬁ?gﬁ% . uﬂﬁ]gljéﬂﬁgﬁggﬁchg%% 101 es
(not showSCPHCORAUEHOL W 3igs acapEdingrtadheipresent inveationn tabl e 201, and t hese
smal | holes are connected to a vacuum device (not shown in the draw ngs)
via a vacuum t yhe %15 (Fi,g. .1), whereby suction nmakes it possible to
securely hol d &'!8efd} a\ﬁ#@‘F ey ofrtherappasatus o0 applyingtwprotestikgdfilm toand 4,
in the fikeimodhd ! ; I [+G . 301 is arranged at an
incline to the si%%og?vétfﬁg%%mgﬁﬁh&ﬂ?@ﬁ?? é@géarryi ng out a cutting
operation with a cutting blade 30la inclined to the side of the wafer W

the protecti ngFipd.MAGhdMB! [} of ~t;he waf er
W The ultr &soni%.cutter cg%larﬁgésﬁagﬁ%‘{)aggrn ?%g%agééﬁg%@‘gsﬁﬁ{%d&he
ul t r asoni EQYEYPOTEPR ACRQrding de the psesand invemon. in a cutter hol der 303. The
bl ade 301a is situated between guide rollers 30S nounted to support plates
307 at positi OE,S ioﬂ,fr%nt and behind the blade 30la al ong t he advancing
direction of tHi-culs@ablegkdiagram showingthe contrel systetreobtirelapparatas i n

r

'Fig. 4B).f r i ol d 03 via a
Sl {der 300 oy Py angh protetsfily AR B Esciptah Qb RaRl hEFordfasi 485 (e
vertical PFSSEBE IENLQMd tension springs 311 are suspended between pins
301b provided on the ultrasonic cutter 301 and pins 307a provided on the
support plates_307. The force of these springs 311 pushes the guide rollers

305 verti cal | yFi85afdst 6Eneregxnianatory srawings skowing theapphbator01. 13

Febr uary tibh% t I,:S C. i.ston. 313a of the
cyl i nder glgq and tctlrli“e3 @ﬁ#%?ﬂo&%@ﬂ%ﬁﬁ i@ﬁﬁ?éﬂggm@ﬁﬁeﬁ%ﬁcﬁ ugﬁg_
Furt her, “%aigriapcordmgatosthe presentisyensionhe i ncli ned pl ate 315, and the
cutter holder 303 is fixed to the slide table 316 via a nounting plate 314.
The ultrasoni c cutter 301 is noved up and down at an incline along the

i nclined pl at &'181< 152 plaa vigw ﬁﬂEﬂg.£B. The cutter holder 303 is nounted to
the nmounting plate 314 in a manner that enables it to be freely

repl aceabl e, that by renoving the cutter holder 303 fromthe nounting
plate 314, it |1gSp§és1 éDearteoexpiamtom drawings showing the ounimeepefatidie

ul t r asonifer ghd i } L .Is flxed to a noving
plate 317 via g@i;lplhgi;y tégb ewggfhgc%rlﬁgl’t‘%?%%gbgesﬁiéﬁv?yl%re pl ate 318, and
the inclined plate 31S is fastened at two points to the plate 320 by neans
of bolts 321, F§239 ii ' ida L bl Just the inclination angle
of the incli nedg ?a{% gngil}is?crrl}fl%ﬁgﬁtg?g?%ﬁiﬁg§§?§'g#§§np%1??@ncwmtghe bol t
323. The OpeRAtOBm1er the petiphery ofitheawafer acoardingfo theeprestar indiefitivmer d t he
left in Fig. 4A) by a spring 32S and is restricted by a setscrew 326. By
adjusting the setscrew 326, it is possible to bias the. cutting blade 30la
toward the side of the wafer Wto cut the film Further, when an unusual

| oad i s DETAIED Rﬂ’]{l i w tion
toward the outer pelr);%%gry o) ?ﬁ%mmmmﬁ’ .PSSIA). In
this way, it is possible to prevent excessive |oads on the wafer Wor the
cutter. As shawgeiafled : or hol di ng..the press roller 327
is fixed t’%”%g NoV i ng‘ﬂ-'pslczla‘rtpéﬁ’é{l]g{,t H.génal%?%g{ Hb‘fed’g'ro% linso"?‘rg\‘r‘ Sl‘}ﬁl%§ﬁld down
by meansYath EEIEYENGEder themappendedrdramings) ate 317 is fixed via plates 330,
332 to a guide 333 so as to be novable in the Y direction by neans of a

nmotor 33S. In ofher words, the cutter 301 and the press roller 327 are
fixed to the folfOfg VWi a plary view anddesigle view ofione drhbodingénest ilen by

of the huara noentbE e Rpe SR Py iR Fle ol SIS D 8pa FIE. Sovis ach

whi ch serves as a




sequences and the like is conprised of such elenents as a CPU and nenory.

In this control device 400, data such as wafer size and the degree of
notion for each nmotor is input in advance by nmeans of a data input portion
401. Al so 13 February 2004 provided are a vacuum swi tch 403 for applying
suction to a wafer and a start switch 405 which outputs a signal

instructing the apparatus to begin operations. Further, jgaydyngfey ogeu t ches
407, 409, 411, and 413 are provided to &utput a top dead point and a bottom
dead point for each cylinder. A back tension adjuster 415 sets the torque
for the tshowa inodfig: 1136 appanatusder applyingresprotedtiig filtdtoat ect the hone

posson Sibeibl FapehimEibfe blenf ol bt g 200 (e

nunber s apeotestingffilm supplyipg postiohd00far supplyingeprotecting film,sa siexfer i bed

Pbove. dosto N paliit 200 455 EoReyig £ watef R Hikreyding Brion 30p for
appar at uscuéingetite protecting filax. er Each of thesg perttonswill be describechimotder,
etc.) is hoRW by means of the data input portion 401, and the back tension

val ue is rnput” by neans of the back tension adjuster 41S. Then, a prepared
wafer Wis set on the table 201. This may be done manually or by neans of a

placed nai di”ﬁ‘nﬁ&oﬁﬁ’%@?}‘ isRLBO et TE0 £ profectfig Al 10, colfiptiRbFord Lt
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201 | sdhtene&emtlnm 333 aicamdsacf?ndqng reiel l_OdﬂaIICBth_midsttbi$ptdssﬂ'pllehﬁl?gﬂuci 55
135 4 .
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out or “pertparactidrofithe fickSng Bl 190 B BitcH teller P10 BRAISTRRBSIHE ¢ e
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10 13 February 2004 Next, a description of the wafer peripheral portion
cutting operation will be given with reference to Fig. 8. At the conpletion
of cutting the protecting film 109 in the above-descri bed process, the
cutting blade 30la is at the position Co in Fig. 8A after which the cutter
301 is raised and noved (in the Y direction) to its hone position, and at
the sane tine the table 201 is noved i[ﬁthe X direction, {3¥&drehy 2008
cutting blade 30la is placed at an angular portion Cl at one side of the
orientation flat portion shown in Fig. 8B. At the angular portion Ct the
cutting blade 301 a is lowred so as to cut into the protecting film 109,
and then the datthenyafgravavegor portioh @090, ahvtatiortatdei 201 foraholding iaon of
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2004 remmants (burrs). In contrast with this, in the above-descri bed
enmbodi ment of the present invention the cutting directiad rbridng20ogter is
fi xed, and because this makes it diffidult for the tip of the cutting bl ade

to slip away omthe cytti position, it becone ossi ble to accurately
match the adv §icr‘\'étet§ih0ié@ﬁ 3&3& CPHBe@GdttPrﬂgPEF%Slaﬁ[(% tgﬁé:yam&%iefenti al
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al ways plf eept emboth In front and behind the cutter, and instead it is

possi bl €® RSO U3 ui de roller only in front or only behind the

cutter. After the protecting film 109 has been cut fromthe circunferenti al
portion of th fer he, x emai, ni ortio f_ the. t4 j L m 109
whi ch was notgﬁ\c,)\cﬁ]@&f‘ \E/\ri)Fttlgre‘t‘éoa?@]at\ﬁ/r?%g)bseﬁP‘ga t§\ﬁa§l Vﬂﬁéﬁi&é%&gr enoved,
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and bur ro¥ard eéfggﬁlla igo#Mon 19¢ AYaflelS POSSIRF A0 SIEKBRECKESTBIE of
car r yi ngloads mothie, wafer Whotitles conet.i on C= of the wafer may be drawn al ong
tracks that followthe Z line of the orientation flat portion shown in Fig.
8B, with the novenent speed of the table in the X direction- and the
rotation speedschowneirn &ig el eholie2(32%furi ledlding thed pressdollee 32Fvisfixed speed

of the cutter 301 bei t t.ch,th venent , spee f _tRhe angul ar
por {1 on A mpNing BRI and (BR Halder 32938 Faia AB AR oo n HEHES! e
cEt ti ng | of adylihderBBilgs .Tﬁeﬁrﬂoviﬁg p!lg& SHES gﬂedmigyplaﬁeslﬁﬁ_ﬂj 2etocait t er and
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cutter (0] e C~ pos)t)on,l 1. 0. 0 e 0S| , an
Chi s movBletns | and indered metlinpe v dirstilin 6 means Of the fiptonadRy
directions or only the table in the XY directions. As described above,
because the present, i nvent, o kes it. possible to adjust the back tension
whon the pr ot Bt thehawh @ tiock diagram, ot tha confral sysieda ol dbs/apPaTatiS appl y ¢ he
pr ot ﬁct i d@_cfritiegi élmxae.sey dfsdegad, avediftfolvdévies 4 00awhidlosemiepagea or damage
to the Ssec:rau(ia(rjxrclze}J %}18rthgqlk%r is comprised of such elements as a CPU and memory.

In this control device 400, data such as wafer size and the degree of motion for

each motor is input in advance by means of a data input portion 401. Also




Further, the present invention makes it possible to cut the protecting film
I n accordance with the shape of the wafer even at the angul ar portion of
the orientation flat portion, whereby it becones possible to prevent the
creation of cut remmants. Further, by carrying out pressing w th guide
rollers arranged in front and/or behind the cutting blade, the protecting
filmcan be firmy bonded to the wafer, and this also preypgigaly¥ogr eation
of cut remmants and the like 13 FebruaBy 2004 Substitute Sheet's - 16
Oct ober 2003 - ,14 WHAT IS CLAIMED | S 1. A nethod of applying a protective
filmto a ROVides arkasachumswiich 405 for applyiegsuetian ¢o ¢ Watsiandhastarg an
ori ent at i wittR40Sowhicoa tga@igﬁﬂrﬁ@fﬁ&tm 'théhagﬁaﬂtﬁ@ tohagiaced on a

S

tabl e and then.a protecting fj.l applie Q sem conducCt or wafer and
et To oRbaHORRG FRStSeY inde L SnfiebetAbTof0Bnd L ind & 15 are provigsd sod
of : a firgb qitpat anopliead poi ! in ééy%rfaé t -
protecti ng{ fil 21 a .ogpmt %orliﬁg%?gtai %ﬁ?ﬁi&%?t@}dg%ﬁ?g@ﬁ econg sPﬁEaFlﬁ
whi ch t he FBHI08 3 PF&%&@%M%@M% B¢ torqueamotoy &_%-ﬁehﬂ@cnm%ﬂpnvmth
ot ¢ | pATSBT Tl el Mon PSR e BlyaDN e S 31
portion ofa“ldﬁ%%}%tﬁirég&d{ﬂf?@ﬁ taﬁFQFatSQIbF?bﬁﬁglolt- heAs i ?'érrd’% Watindgig. Sat o
the circurhesanrereferdnte mihbeis aedudedStot these Pastis@Bai AreMheCdarhbastipbl € 1S

rotated to cut,the.protecting filmalong the circunferential portion of the
sem condud@ts Wé&dﬂreﬁ'ﬁ%ﬂ%@bw%f claim1, wherein at the second step,

after the cutter has cut the orientation flat portion of the sem conductor

waf er and reached an angul ar portion 20 thereof, the posif{.ional

rel ati onshi p bél%Eef (f%gf@m{élﬁooﬁq{éuﬁﬂ&fe&ﬁwmr escatbachappanatys i s

mai nt ai negyilMbé gi‘t:dqg cutting direction of the cutter being arranged at or
within the prescribed angle with resect to the tangential direction of the
circunferential portion of the sem conductor wafer. 25 3. The nethod of

claim1, whereiRirstherioptd | i ' rd4 | v e
met hod of ?I ai mrl \?ggr ' bP ﬁléﬂ%:ﬂﬁ ?}éﬂ%@%&%?%gﬁé%tﬁﬂ&dﬁéﬁaﬁfs?g, gg ar?ged

at or. wi t At AGLIDR £OF FRERMGIAR RICrSARRH byeans ob thesdataringisp poation 4l
appl yi ng angdrnhé dacknensionnwdlge as mﬂwwﬁromwaémhaﬂnﬁg?ﬂsiﬁnmﬁ on

flat portion and a circunferential” portion, conprising: a tabl®e onto which
t he sem conductor wafer is placed; neans for applying the protecting film

to t Bgr sgg})gonm@hpa prepared walst Wely s&tfon BROALRILEYLI t TifisHEF LR dordd
manually or by means of a manipulator and an automatic supply device. In
particular, the wafer W is placed inside one of the grooves 201a having a size
corresponding to that of the wafer W.  After that, the vacuum switch 403 is
operated to apply suction to the wafer W, and then the start switch 405 is
operated to move the table 201 only by the amount input in advance, after
which the table 201 is held motionless, as shown in Fig. 6A, 6B. At this time,
the chuck 135 and the press roller 107 are in a raised position, with the chuck

135 held on both sides of the protecting film 109.

Next, the press roller 107 and chuck 135 begin to descend (Fig. 6B),
and while the chuck 135 is being lowered it also moves in the direction shown
by the arrows in Fig. 7 to spread the protecting film 109 in the cross direction.
The back tension at this time is set at a degree high enough to stretch the
protecting film 109 straight (see Fig. 6B).  After that the press roller 107
reaches a wafer outer periphery position and the protecting film 109 is pressed
against the table 201. At this time, the chuck 135 is opened, the torque of the
torque motor 125 is reduced, and the back tension across the protecting film



-15 a cutter for cutting the protecting film novenent means for noving the
table and the cutter; rotation neans for rotating the table; and control
means for controlling the novenment neans and the rotation nmeans, wherein 5
the control nmeans first controls the cutter or the table so as to cut the
protecting filmalong the orientation flat portion, then noves the cutter
or the table so as to arrange the cuttigng direction of tReebkidrgpods or
within a prescribed angle with respect to the tangential direction of the
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After that, the chuck 135 is closed and the edge portions of the
protecting film 109 are grasped (Fig. 6E), the cutter 301 is moved along the Y
axis (the direction from top to down in Fig. 2), and the protecting film 109 is
cut. At this time, the cylinder 331 is simultaneously driven to also lower the
side press roller 327 along the Y direction to move together with the cutter
301, whereby the protecting film 109 is pressed against the wafer W by the
side press roller 327. Namely, the protecting film 109 undergoes double
compression by the press rollers 107, 327 to be firmly applied to the wafer W.
Then after cutting has been carried out, the press roller 107 and the chuck 135
are raised and remain on standby at the raised position until the next wafer
comes. Further, the side press roller 327 is also raised.
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be given with reference to Fig. 8. At the completion of cutting the protecting
film 109 in the above-described process, the cutting blade 301a is at the
position C_ in Fig. 8A, after which the cutter 301 is raised and moved (in the Y
direction) to its home position, and at the same time the table 201 is moved in
the X direction, whereby the cutting blade 301a is placed at an angular portion
C, at one side of the orientation flat portion shown in Fig. 8B. At the angular
portion C the cutting blade 301a is lowered so as to cut into the protecting
film 109, and then the cutting blade 301a follows the orientation flat portion of
the wafer W and moves to an angular portion C on the other side of the
orientation flat portion, thereby cutting the orientation flat portion (Fig. 8B).
At this time, no damage will occur because the tip of the cutting blade 301a is

inside the groove 201a.

Next, with the cutting blade 301a in the lowered position, the table 201
is moved in the X direction (from the right to the left in Fig. 8B) only over the
distance d_shown in Fig. 8B, while at the same time the cutting blade 301a is
moved in the Y direction (the direction from bottom to top in Fig. 8B) only
over the distance d .  Further, in synchronization with the above-described
movement, the table 201 is rotated only by an angular amount 6 in the
counterclockwise direction shown in Fig. 8B about a center of rotation O.
Now, if a straight line is drawn from the center O of the table 201
perpendicular to the orientation flat portion, such straight line will intersect an
extended curve of the circumferential portion of the wafer W at C, with the
distance between C and C, in the X direction being d, and the distance
between C and C, in the Y direction being d.

As shown in Fig. 8C, by carrying out the operations described above,
the positional relationship between the cutting blade 301a and the wafer W at
the angular portion C, enables the cutting direction of the cutting blade 301a
(blade direction) to coincide with the tangential direction of the
circumferential portion of the wafer W. At this point, if the table 201 is
rotated about the center O, the protecting film 109 is cut along the
circumference of the wafer W as shown in Fig. 8D. After such cutting is
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419 detect the cutter 301 and the table 201 at their respective home positions.

Now, even though the above cxample shown in Fig. 8 described the
cutting direction of the cutting blade 301a (blade direction) as coinciding with
the tangential direction of the wafer W, it is also possible ‘as shown in Fig. 9 to
arrange the cutting direction of the cutting blade 301a so as to not coincide
with the tangential direction t of the circumferential portion, such as having
the two directions being offset at or within a prescribed angle (e.g., a=0~
15°).  As s further shown in Fig. 9, by arranging the cutting direction of the
cutting blade 301a inside the tangential direction of the circumferential portion
of the wafer W, it is possible to cut the protecting film 109 along the periphery
of the wafer W even if the wafer W is slightly eccentric. Now, if the cutting
blade 301a moves too far inside, the cutting blade 301a is moveable to the
outside against the biasing force of the spring 325.

In carrying out the operation above, because the protecting film is cut
with the cutting direction matching the tangential direction of the
circumferential portion of the wafer, or with the cutting direction arranged at
or below a prescribed angle with respect to the tangential direction of the
circumferential portion of the wafer, it is possible to cut the protecting film in
accordance with the size of the wafer even at the angular portion of the -
orientation flat portion, and this makes it possible to prevent a cut remnant
(burr) from being created.

Furthermore, in the above embodiment, the protecting film is cut with
the cutting direction of the cutter fixed. In other words, the direction of the
cutting blade does not change (c.g., in the example shown in Fig. 8 the cutting
blade 301a is normally held in a fixed direction facing down). Consequently,
the present invention makes it possible to carry out accurate cutting. In this
connection, the prior art teaches a method in which the direction of the cutting
blade is changed to move the cutting blade along the tangential direction of
the circumferential portion of the wafer, but in this case it is easy for the
Cutting position of the tip of the cutting blade to slip and thereby create cut
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- of the present invention the cutting direction of the cutter is fixed, and because
this makes it difficult for the tip of the cutting blade to slip away from the
cutting position, it becomes possible to accurately match the advancing
direction of the cutting blade with the circumferential portion of the wafer.
Moreover, such control can be easily carried out.

Further, when the above-described cutting operation is being performed,
pressing is carried out by the guide rollers 305 located in front and behind the
cutting blade 301a. As a result, no gaps are formed between the protecting
film 109 and the table 201, and this makes it possible to carry out stable
cutting. Further, because it is possible to tightly bond the protecting film 109
to the wafer W, cut remnants (burrs) are not easily created, and therefore there
are no cut remnants that might be wound up during the grinding process, and
this also makes it possible to prevent water from seeping in.  As for the guide
rollers 305, it is not necessary to always place them both in front and behind
the cutter, and instead it is possible to place such a guide roller only in front or
only behind the cutter.

After the protecting film 109 has been cut from the circumferential
portion of the wafer W, the remaining portion of the protecting film 109 which
was not bonded to the wafer W is peeled away, the wafer W is removed, and a
new wafer is brought in. These operations may be carried out manually or
fully automatically by using such devices as a manipulator and an automatic
supply device. After the new wafer is brought in, the same operations
described above are repeated.

In the description given above, the press roller 107 held motionless
while the table 201 was moved to apply the protecting film 109. However,
the present invention is not limited to this arrangement, and instead it is also
possible to hold the table 201 motionless while moving the press roller 107.

In the above-described apparatus, the movement of the cutting blade
from Figs. 8B to 8C may be carried out while maintaining the positional
relationship between the cutter and the protecting film, namely with the cutter
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continuity of the cutting point of the protecting film is maintained, and this
makes it possible to reliably prevent the creation of cut remnants and burrs at
the angular portion of the wafer. In one example method of carrying this out,
the angular portion C of the wafer may be drawn along tracks that follow the
Z line of the orientation flat portion shown in Fig. 8B, with the movement
speed of the table in the X direction and the rotation speed of the table being
appropriately set, and the movement speed of the cutter 301 being set to match

the movement speed of the angular portion C_ in the Y direction.

Further, even though the movement of the cutting blade from Figs. 8B
to 8C was carried out with both the cutter and the table being moved in the
above-described embodiment, it is also possible to move just the cutter or just
the table. In the description given for Fig. 8B, after the orientation flat
portion was cut away, the cutter was moved from the C, position in Fig. 8B to
the C, position, and this movement may be carried out by moving only the
cutter in the XY directions or only the table in the XY directions. -

As described above, because the present invention makes it possible to
adjust the back tension when the protecting film is being applied, it becomes
possible to apply the protecting film to a semiconductor wafer without causing
warpage or damage to the semiconductor wafer.

Further, the present invention makes it possible to cut the protecting
film in accordance with the shape of the wafer even at the angular portion of
the orientation flat portion, whereby it becomes possible to prevent the
creation of cut remnants. Further, by carrying out pressing with guide rollers
arranged in front and/or behind the cutting blade, the protecting film can be
firmly bonded to the wafer, and this also prevents the creation of cut remnants
and the like.
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WHAT IS CLAIMED IS:

1. A method of applying a protective film to a semiconductor wafer, in which the
semiconductor wafer having an orientation flat portion and a circumferential
5 portion is placed on a table and then a protecting film is applied to the
semiconductor wafer and is cut to match the shape of the semiconductor wafer, the
steps comprised of:
a first step in which a cutter or the table is moved to cut the protecting film
along the orientation flat portion;

10 a second step in which the table is rotated while the cutter or table is being
moved, with the cutting direction of the cutter arranged at or within a
prescribed angle with respect to the tangential direction of the
circumferential portion of the semiconductor wafer such that the cutter does
not cut into the circumference of the wafer; and

15 a third step in which the table is rotated to cut the protecting film along the

circumferential portion of the semiconductor wafer.

2. The method of claim 1, wherein at the second step, after the cutter has cut the
orientation flat portion of the semiconductor wafer and reached an angular portion
20 thereof, the positional relationship between the cutter and the protective film at that
time is maintained, with the cutting direction of the cutter being arranged at or

within the prescribed angle with resect to the tangential direction of the }

circumferential portion of the semiconductor wafer.

25 3. The method of claim 1, wherein the cutting direction of the cutter is fixed.

The method of claim 1 wherein the cutting direction of the cutter is arranged at or

within a prescribed angle of from 0 to 15°.

An apparatus for applying a protecting film to a semiconductor wafer having an
orientation flat portion and a circumferential portion, comprising:
a table onto which the semiconductor wafer is placed;

means for applying the protecting film to the semiconductor wafer;
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rotation means for rotating the table; and

control means for controlling the movement means and the rotation means, wherein

5 the control means first controls the cutter or the table so as to cut the protecting

film along the orientation flat portion, then moves the cutter or the table so as to

arrange the cutting direction of the cutter at or within a prescribed angle with

respect to the tangential direction of the circumferential portion of the

semiconductor wafer such that the cutter does not cut into the circumference of the

10 wafer, and then rotates the table.

6. The apparatus of claim 5, wherein the control means maintains the positional
relationship between the cutter and the protecting film, and controls the cutter or
the table so as to arrange the cutting direction of the cutter at or within the

15 prescribed angle with respect to the tangential direction of the circumferential

portion of the semiconductor wafer.
7. The apparatus of claim 5, wherein the cutting direction of the cutter is fixed.

20 8. The apparatus of claim 5, wherein the cutting direction of the cutter is arranged at

or within a prescribed angle of from 0 to 15°,

9. An apparatus for applying a protecting film to a semiconductor wafer having an
orientation flat portion and a circumferential portion, comprising:

25 a single cutter which is used to cut the protecting film applied on both the
orientation flat portion and the circumferential portion to match the shape of the
semiconductor wafer after the protecting film has been applied to the
semiconductor wafer; and
at least one guide roller provided in front and/or behind the advancing direction of

30 the cutter to press the protecting film onto the semiconductor wafer.




