- 1 SURFACE PROTECTI VE FI LM PEELI NG METHOD AND SURFACE PROTECTI VE FI LM
PEELI NG APPARATUS 5 BACKGROUND OF THE INVENTION 1. Field of the Invention
This invention relates to a surface protective film peeling nethod for
peeling the surface protective filmattached on the front surface of a
waf er and a 10 surface protective film peeling apparatus for carrying out
the method. 2. Description of the Related Art; I.n the sem conductor
manufacturing field, wafers tend to |ncrease in size year by year. Al so,
15 wafers have becone thinner to |nprove the nounting density and, in order
to reduce the thi ckneS4RBACE [RROTEMTAVE FAEM BEERHYdG1HTd AUREARCH

grind the back surface of th@R@@ﬂtﬁﬁWEhmmﬁM pvafienc PupArgripack grindi ng,
a surface protective filmis attached on the 20 front surface of the wafer
to protect the sem conductor elenent forned on the front surface of the
wafer. Fig. 9 is an enlarged sectional viewof a circular wafer with a

surface protective fil ghakéRehad ot ReEeoRyveI6@N be seen fromFig. 9, an
edge portion 25 25 of the circular_ wafer 20 is chanfered in advance. Al so,

the surface protectivelfil i34 &F p6t SEVFPRG PHe circuit pattern is
attached on the front surfamelQllnﬂénmhenmabeateQOtoAE Edﬂﬁm&eiprﬁtgctgvethe

edge portion 25 o r c ace
protective 30 f||%1%§ s I%%¥{§¥$%%nggégg??ap%Tong tC% ﬁB@ e?ggé
portion of the edéélEOﬁFF@%P?%‘”Tﬁéﬁ fﬁﬁé méFé?aQ®‘?%fbd@ﬁe§réﬂﬁda and when

the thickness theneghceSpreghiead d rramMnZPet0i”d, apherahanfreredarpoifigon 27
on the back surface OL t he y@f r 20 is 35 elimnated, and the new back
surface 22 (groun8 sur?ace? the wafer 20 reaches the chanfered portion
26 on the front surfage OfDQ$E¥%Mﬁ¥9ﬂ 20. ths Beleted tArtt he edge - 2 -

In the semiconductor manufacturing field,

wafers tend to increase in size year by year. Also,

15 wafers have become thinner to improve the mounting
density and, in order to reduce the thickness of the
wafer, back grinding is carried out to grind the back
surface of the semiconductor wafer. During back
grinding, a surface protective film is attached on the

20 front surface of the wafer to protect the semiconductor
element formed on the front surface of the wafer.

Fig. 9 is an enlarged sectional view of a
circular wafer with a surface protective film attached
thereon. As can be seen from Fig. %, an edge portion 25

25 of the circular wafer 20 is chamfered in advance. Also,
the surface protective film 11 for protecting the circuit
pattern is attached on the front surface 21 of the wafer
20. As shown in Fig. 9, the edge portion 25 of the wafer
20 is chamfered, and therefore the surface protective

30 film 11 is also cut off diagonally along the chamfered
pertion of the edge portion 25.

Then, the wafer 20 is back-ground, and when the
thickness thereof is reduced from 20 te Z1, the chamfered
portion 27 on the back surface of the wafer 20 is

35 eliminated, and the new back surface 22 (ground surface)
cof the wafer 20 reaches the chamfered portion 26 on the

front surface of the wafer 20. As a result, the edge



portion of the wafer 20 is slanted. After that, as shown in Fig. 10, a
dicing tape 3 is attached on the back surface 22 of the wafer 20, so that
the wafer 20 is integrated with a nmount franme 36. 5 Then, as shown in Fig.
11, the wafer 20 is supported on a table 131 in such a manner that the
surface protective film1ll is |ocated above. A peeling tape 4 is supplied
to a peeling nenber 146 having a substantially triangular section, and the
peel i ng menber 146 is pressed against 10 the surface protective film1l1l
thereby to attach the peeling tape 4 on the surface protective film 11.
Next, the table P3Ttigpp®ftitRy YHemalels201#8 #dved in  hori zontal

di recti on. Thus, the place mhese drhe,peel sRgwnt aperdy i Lt taa@hednt_;Uﬂ@g;é ons
as a peel startlng_;> p0| niLP 1ti d t.he %urface E_Jroteﬂlv fllmq_,

peel ed off from thé®wa connttlhneuously staf |ng Vit FEhée eel tar?l ng

poi nt (see Japaneé’réapatéﬁtwmrr|%htuSonnN©9r2©©6 BUZY 44 mOllfﬂ(tr fé%aﬁpB@) As

shown in Figs 11, T‘h@ﬁ fQEV\@ﬁ&Nr?rhqj Qflgt hQ120tH§ealzéf¥Qr @)’Tti%r slaﬂa@o!r%e@e&n'é]
position diagonal | y ;4\/2 Qr\ hor i zont al sur%gt,c Eresse
agai nst the surféi@? Br?; cjt?vsélcf Iammf‘f“elrn Lorbw it % arcictprf’ Sttthe
cross sections of ftihe hafes Rocandl tahevsur f aceepl Dtedidpee 4 fiis| muppl aee

substantially in the,sp Q?lr?énn?e APaZQ ﬂa@?n@aé('élgoéﬂ’é%tﬂ%ﬁ%/ 199359 hilar

smal l er than the Iovver ot 0 owever, the peeling tape 4 orward
end 146a of the P&ELLAY- n%%etrhqw%wb@emﬁ%sw%m/ pd’@ﬁé@& ﬁaafﬁ%t
dicing tapel® (it tahoghdfbes notxt:dtiate tthemt bi ckinessoofro theannf €ene20 and

that of the peel RS cRiberrd ) A ROF Loes o T i eed i petualer 20
is greatly reducétic thblei b3 Higuprsirting fhpevafer s1Gas groegd ynreduced. In

the case where thﬁo@@@bhﬂﬂlt@%cﬂ:ﬂcﬁl 35ratkached @Ihdéﬂeqr@&ref age pestegdive
film21ll by the peeling %1? nertefoore t he vvalfer (;glmay d%\l/éal op
cuts or cracks sg 2PRaf iLﬁ tHi‘ao & f;'lglél N§ PRAUCET L BFE iAdt Reint
15 and the surface protective fiim 11 can be peeled off from
the wafer 20 continuously starting with the peel starting
point (see Japanese Patent Application No. 2005-343744,
for example).

As shown in Fig. 11, the forward end of the

20 peeling member 146 is set in position diagonally downward
from the horizontal surface and pressed against the
surface protective film 11. In view of the fact that the
cross sections of the wafer 20 and the surface protective
film 11 are substantially in the shape of a trapezoid

25 having the upper bottom smallier than the lower bottom,
however, the peeling tape 4 at the forward end 146a of
the peeling member 146 may be undesirably bonded to the
dicing tape 3 (it should be noted that the thickness of
the wafer 20 and the surface protective film 11 is

30 considerably smaller considerably than that of the
peeling member 146).

Further, as the thickness of the wafer 20 is
greatly reduced, the rigidity of the wafer is also
greatly reduced. In the case where the peeling tape 4 is

35 attached on the surface protective film 11 by the peeling
member 146, therefore, the wafer 20 may develop cuts or

cracks so that the product yield is reduced. Even in the



3 case where no cuts or no cracks occur, the wafer may be internally
strained often leading to cuts or cracks in a subsequent step. A simlar
problem may arise in the case where 5 the peeling nenber 146 has no
triangul ar section, or has a circular section, for exanple. This invention
has been achieved in view of this situation, and the object thereof is to
provide a surface protective filnlpeeling_n%thod capabl e of peeling 10 the
surface protective filmeasily and a surface™ protective film peeling
apparatus for carrying out the nethod. SUMVARY OF THE | NVENTI ON I n order
to achi eve the obféet desreimedwfowd, nolsrackdrelidity t &hg MREsSt Ba3pelE of

the invention, thereckfalpyowdedhe sHibaceepuoigctd watld lom peekkagifred hod
for peeling the suhface I{l)rotectlve filmattached on the front surface of

the wafer, conpri §PRGEEREStEP® of supporting the wafer on a novable table
with the surface protectiver28infiillam giroedemdmayp, 2 fiorariing téwe cAcsesvioeren t he

thickness ofs thecgurface; ps ah&aldV e asl hakahs one; JNanea! Qtribg, syrface

protective filmalong the front surface of the wafer, attaching the

peel ing tape on tReCpbFtidh Mt sdPFagda™Btdt ective film in which the
incision is formed, at the 2bionemvendicnotsaghbéde amiaieel tabkeéetomird t he
one end from the_qgther.end of t ro.t fe t.he.su

protective filmf Fg%?t I%égflérj%lrén's_%?]fd\g%&%oipb#%ép\;\eﬁee%ﬁ %C(%Fs')dp%ggt?%e aasecond
aspect of the invéHtfene PHerechiyeplddrdedebirzyrmadehrcareblpvelfpeed ng
peeling nmethpd fokhe3Qupeetd NGrdthe tSwkl agemps ot eot il fa Iser@btached on the

front surface of _a fer, conprisi the steps of_supporti.n t he_wafer on
a novabl e table Wlpffﬂxé?ﬁgl% rf%'?e pﬁreg‘gélgt f"@@ar‘?ﬂsmf i e%%réalﬂg, O’flgr%leng an
incision in the thetknéss of the surface protective filmat one end of the

surface 35 protective finpimt o9 ridre thiveRtrsnr face of the wafer, holding
the portion of the surface PIOtECL¥SelE T obiect described above,

15 according to a first aspect of the invention, there is
provided a surface protective film peeling method for
peeling the surface protective film attached on the front
surface of the wafer, comprising the steps of supporting
the wafer on a movable table with the surface protective
film directed up, forming an incisicn in the thickness cf
the surface protective film at one therecf of the surface
protective film along the front surface of the wafer,
attaching the peeling tape on the portion c¢f the surface
protective film, in which the incision is formed, at the
one end, moving the movable table toward the one end from
the other end of the wafer, to peel off the surface
protective film from the front surface of the wafer.

According to a second aspect ¢f the invention, there
is provided a surface protective film peeling method for
peeling the surface protective film attached on the front
surface of a wafer, comprising the steps of supporting
the wafer on a movable table with the surface protective
film directed up, forming an incisicn in the thickness of
the surface protective fiim at one end of the surface
protective film along the front surface of the wafer,
holding the portion of the surface protective film in

which the incision is formed, and moving the movable




which the incision is formed, and noving the novable 4 table toward the
one end fromthe other end of the wafer thereby to peel the surface
protective filmfromthe front surface of the wafer. According to a third
aspect of the invention, there 5 is provided a surface protective film
peel i ng apparatus for peeling off the surface protective film attached on
the front surface of a wafer, conprising a_ngvable table for supporting
the wafer, with the surface protectlve filmup and adapted to nove in
hori zontal direction, an 10 incision form ng nmeans for form ng an incision
into the thicknessbdg threasuirflec @ner endctroe fhd mdterowadend thhevabér

along the front S%Eilgsy%tﬁ&mfh%r su%@gcé pP&El g, d NG akt8rhtng nMeans
for attaching the peeling _tap %ortlon of the surface protective

filmin 15 which Fﬁ@“FnEFEf%ﬁF|Q§'¢&Fn§8 ©4t the one end of the surface
protective film wherehocatdietg atd achihngdt Agpepeadi mgnet a}me,enthenrmtvladmf@

table is noved toward, B@fd@ S0 Bpgﬁgi%gwffyﬁi lgggoggﬁﬁfagygreby

to peel the surface protective In1f ot surfac
waf er. Accordi ng £8raPedliih Qi%fpé@te strfpeei pve ot thdreatFachedvirled a

surface protectlvehglkab@eeg¢thd@p@gratugfefprc¢mﬁﬁlgumgoﬁfmbhebﬁuriémxb
protective filma tached on qifron% surfa e qHa co r£5|ng a
novabl e table 25 El%% "RaFEr WHER TR surfhce pro gctive film.
up and adapted tofﬂrﬂ)meupnarh@racmﬂeeﬂ tdi pevei bm, heami zdntgilsidametbiailngereans

for form ngi@n inghsiQNoh NEQrdiNgy ﬂ%@h@k@§§5f@imiﬁ§eﬁﬂﬁﬂ@ﬁglﬁhoiﬂﬁéIWEéfl|fn
at one end thereogﬁg ong the front surface ﬁfH$£ and a 30 hol di ng

means for hol ding® B% |?ﬁl?ﬂetﬂ%§f§ﬁFfBE%te?ﬁ%ﬁ%3 i PREI f™%hi ch t he
incision is fornmedhewhef edlon@ftther flrohdi agr fées poff titen wvedemedandth t he

notch by the hol diog; prans,. the Jimyall feLabl i s:amued hovacd Lbesgge  end

fromthe other end of e wafer thereby to peel surface rotective
filmfromthe froﬁgpgugyak%pcﬂoqqign of” the surface protectlve film in

15 which the incision is formed, at the one end of the
surface protective film, wherein after attaching the
peeling tape, the movable table is moved toward the one
end from the other end of the wafer thereby to peel the
surface protective film from the front surface of the

20 wafer.

According to a fourth aspect of the invention, there
is preovided a surface protective film peeling apparatus
for peeling off the surface protective film attached on
the front surface of a wafer, comprising a mcovable table

25 for supporting the wafer with the surface protective film
up and adapted to move in horizontal direction, an
incision forming means for forming an incision into the
thickness of the surface protective film at one end
thereof along the front surface of the wafer, and a

30 holding means for holding the portion of the surface
protective film in which the incision is formed, wherein
after holding the portion formed with the notch by the
holding means, the movable table is moved toward the one
end from the other end of the wafer thereby to peel the

35 surface protective film from the front surface of the
wafer.

Specifically, in the first and third aspects, the



wafer. Specifically, in the first and third aspects, the 5 peeling tape is
bonded only at the portion in which the incision is fornmed, and therefore
the peeling tape attaching neans is not required to be pressed nore than
necessary. As a result, while preventing the peeling 5 tape from attaching
to the dicing tape, the peeling starting point of the surface protective
filmcan be easily formed to peel off the syface protective film Al so,
as the peeling tape attaching means is not réquired to be pressed nore

t han necessary, the wafer does not 10 devel op cuts, cracks or internal
strains. Specificaekeyingntape Eedvm@ednénﬁﬁuﬁtht@%névﬁéthﬁ@ wivhehbteet abl e

is noved sinply whinlkeshehdi 8grdhed n%h%!QHer@?é%é(Hheiﬁ@éﬂiﬁ%rQBEée the
peeling tape and the rel ated eelln% t ape att achi neans

elinmnated. As a P5TPERUPE, 7% dé%FﬁﬁngQBér? Dt t&%ﬁﬁﬁ%& Eﬁr?hghﬁ?C|ng
tape, and the peehengssaaytlmgspoummudt thblserpzmxanqnng<a®E|peeﬂnhg1can be

easily formed to Fe%%le e%mtma&wﬁga% RhEt g¢Liyg fdddm t/Nesgeeitgnghe

peeling tape attac nmeans can el im nated,  cut's, cracks or
internal strains Wﬁﬁéﬁlﬁgh%?Vﬁ%ePﬁnRﬂﬁ:SHéféﬁﬁs%HO??quﬁ? LidfefFaByPEhe
pressure of the pealsing Eapﬁe@rmﬁqhmngomeaﬂﬁe Bﬁrﬁﬂ@ygﬁkﬂéctéﬁéofdlmg to a

fifth aspect of tt}'ﬁil nventh(1je r%e% grrfgh ?’ﬁﬂg}%‘?ﬁ%‘% aqL% L tggﬁ{lyge(gi I m

peel i ng apparatus 25’ aécor "as ec
i nvention, whereit® PRePragsed dr forimaRg PRESAS2ESAN %ﬁ? dregenet cal

direction. fpecifigeabhyp tcdhecddddsh caspaebrabl téerdimeention, the
incision form ng neans_can

ition a o) te
vertical point betweenSPRg&! +%%k3§uﬁﬁa3 o rHE sﬁ%?éﬁ%l % 5@ %S' % and
the front surfacemofrabhe tmbl@r%s|mqyedaslaplap@ht¢ﬂ|nnkﬁq@@s¢bﬁomnai@ngnthe

thickness of the surtags, pLos €Gld & Jriel PheAEE0T HhHG 4R ardd Xhi 28R8ELJ Of

the invention, there_, ] o
peeling tape attaching means can be eliminated. As a

15 result, the peeling tape is not attached on the dicing
tape, and the peeling starting point of the surface
protective film can be easily formed to peel off the
surface protective film. Also, as the peeling tape
attaching means can be eliminated, cuts, cracks or

20 internal strains which otherwise might be caused in the
wafer by the pressure of the peeling tape attaching means
is prevented.

According to a fifth aspect of the invention, there
is provided a surface protective film peeling apparatus

25 according to the third or fourth aspect of the invention,
wherein the incision forming means can be moved in
vertical direction.

Specifically, in the fifth aspect of the invention,
the incision forming means can be set in position at an

30 appropriate vertical point between the front surface of
the surface protective film and the front surface of the
wafer, i.e. at an appropriate position along the
thickness of the surface protective film.

According to a sixth aspect of the invention, there

35 is provided a surface protective film peeling apparatus
according to any of the third to fifth aspects of the

invention, wherein the incision forming means includes a



35 is provided a surface protective filmpeeling apparatus according to
any of the third to fifth aspects of the invention, wherein the incisio
form ng neans includes a - 6 <cutting edge portion and a positioning nea
for determning the position of the forward end of the cutting edge

portion.

The cutt

ing edge portion includes a dinensional 5 error due to

regrinding or fromone Iot to another. According to the sixth aspect,

however,

t he posi

6

tion of the forward end of ‘the cutting edge portion ca

be fixed by a positioning nenber after replacing the cuttin% edge
14

portion.

10 Accor

dihgine edasermmtiocaspadt a apos el driventiegns TPhere i s

provided a surfacgepephesidyard lpospeebhngr apParAtMsReear denghto the
si xth aspect, whe

around the horiz
protective film peel i nGThappartaings edigkepcut i ¢mgiredgeie sper diiomanesohakat ed

under a covey of the.ingisian Jfr m

the cutting edge ( ) ed
horizontal axis tfREFeRYIRD todAe SLHENCABPRRY VEF rpGPEi BASABLYR The
cover. Specifical kye Eorddwes seventthtaspecttind dde thoreieh caepbaciied he

cutting edge portjon, fhe culling edge. BPELLOLGANBE | acaLad: aboveathe

cover at the time df erng rep

repl ace

25 the ¢

rein the 1ncisign formng nmeans is arranged rotatably
GHEBIN AW HFtdP he tine of using the surface 15

Qina?ﬁtgsowllcﬁn %tneF hett kBEaRELEER! ac

portion, the |n0|g|on formng nmeans is rotated around

. afed, ~an ef'oret e operator
perEhgnedge portion visually. According to an eighth

aspect of tfe inventi Oflccotd@f ticS aPkevEHER BeSdlitf age thleotia¢thyeoh) | m

peel i ng

apparatu

of the invention,
the incision fornkpganeans.acSpedingi tal tie $ixttherswiegit hwhspetn, thde space

required for the holding, "Bans LAMRGs" eduserhidl iRt IBEFea2nEn et his

obj ect s,

f eat ur es

15

20

25
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35

according t.o any one of the fourth tq %pvegih aspect

BRRET of B K0T WSTH PG UREARE FEoSt Pt PnPEGHATF y wi ¢ h

and advant ages of . )
horizontal axls, and at the time of using the surface

protective film peeling apparatus, the cutting edge
portion is located under a cover of the incision forming
means while at the time of replacing the cutting edge
portion, the incision forming means is rotated around the
horizontal axis thereby to locate the cutting edge
portion above the cover.

Specifically, in the seventh aspect, at the time of
replacing the cutting edge portion, the cutting edge
portion can be located above the cover at the time of
being replaced, and therefore the operator can replace
the cutting edge portion visually.

According to an eighth aspect of the invention,
there is provided a surface protective film peeling
apparatus according to any one of the fourth to seventh
aspects of the invention, wherein the holding means is
formed integrally with the incision forming means.

Specifically, in the eighth aspect, the space
required for the holding means can be reduced in size.

These and other objects, features and advantages of
the present invention will be more apparent in light of
the detailed description of exemplary embodiments thereof
as illustrated by the drawings.

BRIEF DESCRIPTICN OF THE DRAWINGS

n
ns

t he

n

i ng
t he

S



the present invention will be nore apparent in light of 35 the detailed
description of exenplary enbodi nents thereof as illustrated by the

drawi ngs. BRI EF DESCRI PTION OF THE DRAWNGS - 7 Fig. 1 is a schematic

di agram show ng a surface protective film peeling apparatus according to
this invention. Fig. 2 is a partly enlarged view of the forward end 5 of
the incision formng unit. Fig. 3 is a detailsed di agram show ng the
incision formng portion. Fig. 4 is a partly enlarged top plan view of the
wafer. 10 Fig. 5 is a partly enlarged view of a surface rotective film
peel i ng appar at us accof 8% ngt ti thisSheray Rt FHAIr 3 PP 9s 3a SPAFRFS

enl arged vi ew showrhgetheve | ficlins ipee Iiagmpga operatd atvrafinigheosuht ace
protective film 1p peeling apparatus according to this invention. Fig. 6b
i s another partly enlarged view showing the incisjon formng operation of
the surface protectiveFi#lm iFed iP¥gtadpparatgedceialg e %ﬁF§aFﬁv%%@ion.
Fig. 7a is aspartby eptaigersMreworhawgngnihe 20 peeling operation of the

surface protective fil eeli.n ar.at ys ,accor di t.0 this iLnvention.
e 0 P partly enfioet W aw BRautRg PRES MR ot henard 1BRES P he
surface protectivéokininypeettiigr. apparatus according to this invention. 25

Fig. 7c is a partly enpagged M ewshewyngni hegedOld RO LPQLALI B8R Shet he
surface protective filmpeeling apparatus according'to this invention.
Fig. 8 is a partlYy2&fifarged view showi ng the surface protective film

peel i ng apperat us accoFidyng tis angkired y36ntaboped nerdw aff thissrfagent i on.
Fig. 9 1s an enlapgedoseetd odln WeaWsdh LBayel & adldifuiblye csuthace
protective f|In1a.tacﬁed t hereon.

invention.

Fig. 6a is a partly enlarged view showing the
incision forming operation of the surface protective film

15 peeling apparatus according to this inventicn.

Fig. 6b is another partly enlarged view showing the
incision forming operation of the surface protective film
peeling apparatus according to this invention.

Fig. 7a is a partly enlarged view showing the

20 peeling operation of the surface protective film peeling
apparatus according to this invention.

Fig. 7b is a partly enlarged view showing the
peeling operation of the surface protective film peeling
apparatus according to this invention.

25 Fig. 7c is a partly enlarged view showing the
peeling operation of the surface protective film peeling
apparatus according to this invention.

Fig. 8 is a partly enlarged wview showing the surface
protective film peeling apparatus according to ancther

30 embodiment of this invention.

Fig. 9 is an enlarged sectional view of the wafer
with the surface protective film attached therecn.

Fig. 10 is a top plan view of a wafer integrated
with a mount frame.

35 Fig. 11 is a sectional view showing the state in
which the peeling tape is attached on the surface

protective film of the wafer according to the prior art.



Fig. 10 is a top plan view of a wafer integrated wth a nount frame. 35
Fig. 11 is a sectional view showing the state in which the peeling tape is
attached on the surface protective filmof the wafer according to the
prior art. - 8 DETAILED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

Enbodi ments of the invention are explained below with reference to the
acconpanyi ng drawings. In the draw ngs, the _simlar conponent nenbers are
designated by 5 the similar reference nuneral’s, respectively. To
facilitate understanding, the scale of the drawings is changed
appropriately. Fig. 1 PETAILRNMERRARE PAIIaYr QFh THOW RRFERRAN FABSDIPEBT8Ct i ve

filmpeeling apparat usgacsef th % td% RS 5 ndOnt QYE N 1 Ok A MRLET K20l S
supplied to a surface protective filmpeeling apparatus 10, as exgl ai ned

with reference t 8 ERgreberefis B&%%PF&B’@P%E%fdﬁ%‘J@W&und Ing §hyg
chanf ered portiond2awbygbackhegrdindilag, cangohdet rhén&meknfse&sceofdetinanaéeerO

is not nore {han ' rface
protective %I | m ilI'%gf %?‘“g}% E%e%%cﬁleﬁgpﬁggll% py?%geerér?% S éfl rea attached
on the front surfiéeiditere wrdwesT20dingrt Rbe, sCalYiad iga éiﬁé‘w?;ni% &bt ached

on the ground surtaggged @Eﬁprdmd@ﬁ@r 20, which in turnis int egrated with

a nmount 20 frane 36 bythe |C|$ @T ?1 gg syaru}‘lae I’OteCtSIV%me
peel i ng apparatus 10 sﬁ%vvn iT gS ¢fFufed? su%pci Whitt 542 F6r
suppl yi ng the peekphgctape Zilmo pt@ealama@hedr@hw h@csmd‘lzi@e tOpltbtléctl ve

film1ll of {he wafl%egemﬁnd;aﬁaaﬂ@ YR Y8l Eudd 280 1d 4 akirtgcep the peeling
tape fromthe supEIy unit 42, ..a control unit 90 such_as a Bgltal
a

conputer is arraR§BESGhYET ﬂllé“ ﬁ?reflal@@ BPBRERT Vel G 197 ﬁé‘é’llar’rﬁed 5P at us
10. The peeling tapéeﬁemeedm Fitdie ddesChiepback sbetfave ithemealf is gabied a

pressure-sensitive,tap ;,ﬁ B g the % kin ,_fqp%td n Hﬁd% pressure
or a heat- senS|t|\?e eg}ﬁ : tor%q%tn ?:kl% l?unc'?(f go a ©
thickness of t e wafer 20 1s not more than O

15 micrometer. Also, as is well known, a surface protective
film 11 for protecting the circuit pattern is already
attached on the front surface of the wafer 20. Further,
a dicing tape 3 is attached on the ground surface 22 of
the wafer 20, which in turn is integrated with a mcunt

20 frame 36 by the dicing tape 3.

The surface protective film peeling apparatus 10
shown in Fig. 1 includes a supply unit 42 for supplying
the peeling tape 4 to be attached on the surface
protective film 11 of the wafer 20, and a take-up unit 43

25 for taking up the peeling tape from the supply unit 42.
Also, a control unit 90 such as a digital computer is
atranged under the surface protective film peeling
apparatus 10. The peeling tape 4 used in the description
below 1is what is called a pressure-sensitive tape

30 exhibiting the sticking function under pressure or a
heat-sensitive exhibiting the sticking function by heat.

As shown in Fig. 1, guide rolls 47, 65 for guiding
the peeling tape 4 while applying a predetermined tensicn
to the peeling tape 4 are arranged downstream of the

35 supply unit 42. The peeling tape 4 is led to the take-up
unit 43 through a peeling member 46 of the surface

protective film peeling apparatus 10. As shown, the



As shown in Fig. 1, guide rolls 47, 65 for guiding the peeling tape 4 while
applying a predetermned tension to the peeling tape 4 are arranged
downstream of the 35 supply unit 42. The peeling tape 4 is led to the
take-up unit 43 through a peeling nmenber 46 of the surface protective
filmpeeling apparatus 10. As shown, the - 9 peeling nenber 46 has a
rectangul ar or triangular cross section and, s arranged in such a
direction as to contact the wafer 20 with a’small area. Further, a guide
roll 56, a dancer roll 55, a pair of guide rolls 51 and 5 another dancer
roll 59 are arrangedlbey igasrarthd épdaki Agrepbabtl 46 cand itRBINARE- GFPIMI t

43. The dancer rokkstddn arkP i @repagatiedn i fude GOrdiarce ivht Ast be sampded

amount of the peglin ape, 4. .The surface_protective filmpeelin
Soparatus 10 10 e taker @ Gt o SPhltr e BT o e eover BHTdE MY 63,
Al so, a notor 61 b§, noutretkrabodd the eowair guf dmigs trolds. SAsasthown, the
peel i ng member 46,}8c 84 F agRd At-hie 59bQLL om end;RPHIQR AT thbepshpfdy 62,
and the guide rolls 56, 65 associated with the peeling nenber 46 are
arranged 15 at prBa8Per M e hditmt $25 PReU—Hart® 62 TDRhEANERE ERHFE %2 i s
noved vertically by &#he omimutell ial engottiencoverth giiedeuppil ie83amddrer effor e,

t he peeling menber, 46 ggg. ui,de rolls 56, 65 are also integrally noved
vertically. The s aff 1%233%% #ﬁved vertically using an air 20 cylinder.

A sensor 91 is arrangethhehiifrcochergtpaeivel §ig5s pecti®ds@RBBF2HYS det ect
the positiaw of theceadges pordHagn 60f ihberved ein 2thesuppert gdiea hhe: napabl e

table 31 described,|ater,, Thi g sensor, Ol js.al.50 sonnected to,Lhe, 2
control unit 90. FufThet ™4 can pé E83h %y ré?errlng agalng?o %ig. 1, the

input unit 96 such3as Ahestkeybodhd peethes ey si6 donnecerdet 02t Hehe
control unit 90. Jberopeitd YorGadn BRPERPrLt Al Yod NRWL the Hhigkness of the

wafer 20 after 30 pack arlncing andioh the L LSRRt 18 SH 888% ngea
15 at predetermined points on the shaft 62. When the shaft
62 is moved vertically by the motor 61 along the cover
guide unit 63, therefore, the peeling member 46 and the
guide rolls 56, 65 are alsc integrally moved vertically.
The shaft 62 may be moved vertically using an air
20 cylinder.
A sensor 91 is arranged behind the guide roll 65.
The sensor 91 can detect the position of the edge portion
of the wafer 20 supported on the movable table 31
described later. This sensor 91 is also connected to the
25 control unit 90.
Further, as can be seen by referring again to Fig.
1, the input unit 96 such as the keyboard or the mouse is
connected to the control unit 90. The operator can
appropriately input the thickness of the wafer 20 after
30 back grinding and/or the thickness of the surface
protective film 11 and the thickness of the dicing tape 3
from the input unit 96.
In Fig. 1, the incision forming unit 70 is arranged
on the left side of the shaft 62. As shown, a holder 67
35 arranged on a coupling unit 66 extending from the cover
guide unit 63 holds the cover guide unit 73 of the

incision forming unit 70. The incisicon forming unit 70



protective film 11l and the thickness of the dicing tape 3 fromthe input
unit 96. In Fig. 1, the incision formng unit 70 is arranged on the left
side of the shaft 62. As shown, a holder 67 35 arranged on a coupling unit
66 extending fromthe cover guide unit 63 holds the cover guide unit 73 of
the incision formng unit 70. The incision formng unit 70 - 10 includes a
slider 72 arranged in front of the cover gui gg _unit 73 and a notor 71
nount ed above the cover guide unit 73. A bracket 75 having a incision
formng portion 80 5 described later is screwed to the bottom end portion
of the slider 72invhedeshe slidir 722 arsapgeddineftdrtaldfy thel sagen guidr

rail 74 of the covghtgysdendii tmokd DY 1t RBunBBEOibde dHee dorackglLide amd: the
i nci sion form ng ggrti on 80 are also noved integrally in verti cal
direction. The 10°'shaft 72 may of course be noved vertically using the air
cylinder. Fig. 2 is a partdgken|idr jedingew dhctheort dravaridicepdrtapnt e

i nci sion forgmng wakk,;Aelofdzontial AxeGelNtl e bt @ %Qle?so'r@iéan@ tion
per pendi cul ar to the Iength of 15 the eellng tape 4 at the orwar? end of
the bracket 75. Fh& fht %?o??for"m%ﬁ’gtg&??'b eB0’¢ st QYIS Veg Rl LY

hori zontal axis unillbnd6abyurd€atyilli g afme82. cédser indidzatued tby 3abyowse i n
Fig. 2, therefore EQ?.?D“@%%%J@J&@ e gﬂatm@ b GARL T Fah& ndr gyRd; Lhe
hori zontal axis 20 unit 76 ig. 3is a diagramshow ng the incCision
forming portion 88 pRedelse |movRd jfitiedgaédyel Poreyiorag2 dicectied- of % he
| oner surface of khereoverm$l of ddesieneesineedf &£ g NG LisdAg8Ohbya fr
fixing nmenber 83, aTd ? 25 positioning nmenber 84 is arranged to force the
forward end of tfh&" ¢l ‘?fhg edge portion 82. Specifically, the cover 81
functions as a safety Ebver2fiom prevdidvi agleheed opevatadr theokoruachi aegct he

cutting edge porti@entge. i JbhesRGSidd MnBguAREDEr o 8do i S, JriiMed iR §HED B6
ranner is arranged in a position perpendicular to the length of
15 the peeling tape 4 at the forward end of the bracket 75.
The incision forming portion 80 is coupled to the
horizontal axis unit 76 by a coupling arm 87. As
indicated by arrows in Fig. 2, therefore, the incision
forming portion 80 can rotate around the horizontal axis
20 unit 76,

Fig. 3 is a diagram showing the incision forming
portion 80 in detail. A cutting edge portion 82 is fixed
on the lower surface of the cover 81 of the incision
forming portion 80 by a fixing member 83, and a

25 positioning member 84 is arranged to force the forward
end of the cutting edge portion 82. Specifically, the
cover 81 functions as a safety cover for preventing the
operator from touching the cutting edge portion 82.

The positioning member 84 is formed in such a manner

30 as to rotate around a shaft 853 on the lower surface of
the cover 81. Further, the positioning member 84 is kept
urged away from the cover 81 by a spring {not shown)
arranged on the shaft 85. When the positioning member 84
is located at its initial position as indicated by the

35 solid line in Fig. 3, therefore, the forward end of the
positioning member 84 is located slightly lower than the
shaft 85.




30 as to rotate around a shaft 85 on the |ower surface of the cover 81.
Further, the positioning nmenber 84 is kept wurged away fromthe cover 81 by
a spring (not shown) arranged on the shaft 85. When the positioning nenber
84 is located at its initial position as indicated by the 35 solid line in
Fig. 3, therefore, the forward end of the positioning nenber 84 is |ocated
slightly lower than the shaft 85. - 11 The positioning nenber 84 is used
to determine the forward end position of the cutting edge portion 82.
Specifically, when the positioning nenber 84 is located at the initial
position, the forward BrRl RFSHtHeNdBot PAKLSE elifyel Horatcorogdetsragfast’ to

conme into contact t¥kiird Nend fgysaridnend ohet b PO daRl pereeshes284. After
adj ustnent of the_forward f? p sitk%n of the cutting{po edgg goL%ion %%, t he
cutting edge portPBROBZ T3 Fix&d =By *PEnBOFH kI Y e MSEF 83 %10 NoT RATFY, the
size of the forwaed tnd biitiesd euistitngn. etge porddmwh B2 od vhei edtfing

accordance W th thgge PFOI{ AG] 83 YSCadh¥stOl 05 fnd HNELRGaERE, St tH Y
edge portion 82. According to this invention, therefare, forward end

. t he
position of the cHPEYAEL et HortCoRO82TEARINS MR Ffai nBdt8Bnst ant by
bringi ng the forwadguetitef dthehecudbtrivagdedge poritdiem 8Z ithtocoohimgt with

the forward end S| tioni 4 |.AGI S . Qr |l

portion 80 is al sgé?%[ﬁ?%glléeg a%u%gegﬁg@glilg?te%%@%‘dﬁgﬁ ggu%?i %Q%Cr{ n?%?,
wher eby the positFBa BFxihe newiedi §8-20 forning portion 80 can be finely
adj usted. As) shown in ndgh1i13;, tthe ehesSoseghd ofo\farddentiobwatHe efdt ©ing he
cutting edge portiﬁneSZOég.éﬁj t%gtiglLgdi{Etgg%éﬁgaﬁ%eomitgnthsosceles
triangle, and in FHE® nioF mal @' 1%t € Sof Pt HE" THcTSTon orm ng por?ion 80, the
| ower side of thep2stfaeivwed disendbof lphectupy i yrgwidyd ngoithieoauBRing edge
substantial ly horjgeni@h.gAs qaRRe; isgePobyni&f8lvdmMd dn? Eh8re2opgaie the

'ncision formng portion 80,18 i942LedPYnaPoU 180 cige portion 82 can

15 be maintained constant by bringing the forward end of the
cutting edge portion 82 inte contact with the forward end
of the positioning member 84. The incision forming
portion 80 is also rotatable around the shaft B6 of the
coupling arm 87, whereby the position of the incision

20 forming portion 80 can be finely adjusted. As shown in
Fig. 3, the cross section of the forward end of the
cutting edge portion 82 is substantially in the shape of
an isosceles triangle, and in the normal state of the
incision forming portion 80, the lower side of the

25 forward end of the cutting edge portion 82 is
substantially horizontal.

As can be seen by referring to Fig. 2 again, the

incision forming porticn 80 i1s rotated by about 180
degrees around the horizontal shaft 76 (refer to Fig. 2)

30 when newly mounting or replacing the cutting edge portion
82 of the incision forming portion BO. As a result, the
cover 81 of the incision forming portion 80 comes to be
located under the cutting edge portion 82. Specifically,
the fixing member 83 comes to be exposed, and therefore

35 the operator can visually mount or replace the cutting
edge portion 82. After that, the forward end position of

the cutting edge portion 82 can be adjusted visually and



degrees around the horizontal shaft 76 (refer to Fig. 2) 30 when newy
nmounti ng or replacing the cutting edge portion 82 of the incision formng
portion 80. As a result, the cover 81 of the incision formng portion 80
cones to be located under the cutting edge portion 82. Specifically, the
fixing nmenber 83 cones to be exposed, and therefore 35 the operator can
visually nmount or replace the cutting edge ertion 82. After that, the
forward end position of the cutting edge portion 82 can be adjusted
visually and - 12 - easily. Fig. 4 is a partly enlarged top plan view of
the wafer. As shesmiln. Fig. 4, the width of the cutting edge portion 82

of the incision form ng; onghgn a8Pake1y snffd Q%ypggglbl@§ gpmp@ged wth
the size of the wafer 2 t he one hand and subst anti_al | he

equal
width of the peel?h@ft aﬁeS Af’hﬁhmt R8 EtPerdhame wASER P535P¥ cu We”@f % on

form ng operati onpdesten s dfateee n5cpetémrm£ﬂmm@lpoatlbhesﬁeqwlred m ni num

points, thus the %Pfi %é:{ﬁ gp%%gchoﬁf %e undéHr &Qhatth%hgl%”gfoédhé QB9

t he i nci si on can ere st ood his iIs vant ageous
for peeling the séPfeRelft sectppe pRnFuRstaTtiaidvngrErlobe Ehe 'tiitdkness
thereof is reducedfbyhdasdel igig rdbagd db fhd).othdrs hangart Ay enteswed vi ew
of the surface %otectlve flknkggg eﬂg arat S ac%ord ng.t to the

i nventi on. A npbva e Jfa.cf)]l e Oéll 'S Pan'g etshe sur ace pl’ Ot ective
fil mpeeling apparatfcrme orie aﬁDVhblEﬁ%%ﬁﬁQﬁ|Q§H%mﬁWe@Péﬂt§0 Bl i uni t

95 (refer 119 20 Figad Um@ubadarted LoraPvey i4t howd %@ﬂbabfdféﬁﬁirﬁ@rthe'rhe
wafer 20 is supported on the novable t bIe 31 Wﬂ}le thg F S rface 21
PEoRTPETEF 7 R%H

with the surface pPotEIT V@ Penrefuc tad%% ed up.> When
the wafer 20 is sdmmmnaqﬂbuaIﬂ@mepeeé;nqhEhehsnnﬁ}cEapeOBeatia@hédhmhﬁuhe 25

back surface 22 Oé t%ﬁ%‘%ﬁf@i %% '%héntgiéﬁﬁgséuﬁﬂéygbfwhghre&@@é&“ﬁﬁﬂﬂé%k

table 31. The nounf frame 36 integrated wth the wafer
grinding.

15 Fig. 5 is a partly enlarged view of the surface
protective film peeling apparatus according to the
invention. A movable table 31 is arranged under the
surface protective film peeling apparatus 10. The
movable table is connected to a drive unit 95 (refer to

20 Fig. 1) and adapted to move in heorizontal direction. The
wafer 20 is supperted on the movable table 31 while the
front surface 21 with the surface proctective film 11
attached thereon is directed up. When the wafer 20 is
supported, therefore, the dicing tape 3 attached on the

25 back surface 22 of the wafer 20 is in direct contact with
the movable table 31.

The mount frame 326 integrated with the wafer 20 by
the dicing tape 3 functions to hold each portion of the
wafer 20 when cut into dies at the time of dicing. The

30 wafer 20 is assumed to be supported by a well known means
such as vacuum adsorption on the movable table 31.

The peeling operation of the surface protective film
peeling apparatus 10 according to this invention is
explained. First, the movable table 31 is moved to the

35 position under the incision forming portion 80 of the
incision forming unit 70. Specifically, the movable

table 31 is moved so that the incision forming porticn 80



the dicing tape 3 functions to hold each portion of the wafer 20 when cut
into dies at the tine of dicing. The 30 wafer 20 is assunmed to be supported
by a well known neans such as vacuum adsorption on the novable table 31.
The peeling operation of the surface protective film peeling apparatus 10
according to this invention is explained. First, the novable table 31 is
nmoved to the 35 position under the incision {rmng portion 80 of the
incision formng unit 70. Specifically, the novable table 31 is noved so
that the incision formng portion 80 - 13 at a predeterm ned hei ght comes

to be |ocated bet@eR PhRedSHuMnTd Red9Bs SABES he BT drocdedTREtYERE ante
covered by the navahteriahd e38lans theal GhEaterlo by e Lientahek ubvérdd by

based on the predeterm ned. distance .between the | i 5 nmenber 46. t he
Chorsi on form ng checRGPEELS AN B BT IELRE L AheS PBTREE 08y fsb
position of the ebdgeedpontiivh wieddiermahed dbstanresthatwaent fbespasbingl.

AL Dt e Shshberigl sy e s T hastad doumar
al ong e guide rail  74. i st ance iC e sha S
Gounaar 0 1 o ot o RPASHLDR So UI0AMEE PO robhD Th s 1ot ofn bRk 4 Dund
waf er 20, the dicpngtiapeoB tamd wadfersadf debecpedtizcttinee sfeinlsmrl2l. These

t hi ckness are deS|rabIMfté¥nghaﬂ ﬂﬂgvggggtf59n$fr¥%é'ﬁﬁgﬁgi%htfggmi%@ this

in
case, the 15 incision formng portion can be accurately nove ownwar d. -
By sliding the shdPit720 ihesliskidavaneng 2hendethB8LWAS Feiilndtsi oh™% or ni ng
portion 80 i® brodgbtantatey contactthel shatbhe7sul§ agiel praptweehirdeisi | m 11 of

the wafer 20 as i ig. 5 Lightly t.at.e [ Lnst
the urging force §E8¥ﬁ%i%%£r$}5ﬁFﬁ§%%€§Sengﬁ_tﬁ%ﬂﬂﬁfﬂgggﬁﬁﬁgs?R?ﬂggggfer
20 is pressed by gﬁ@un®o%$f¢©ﬁ¥hgt%@nﬁéﬁlBa.tﬂh@ Yp\er dheosaritafeof the

posi tioni ng menbepr8deonitdier othan .handesexpesesnd e 1 wkd rapdyoinbine
cutting 25 edge portion 82 fromthe. os'tion'qﬂsne r?%hﬁ%’cé%eShgﬁg in
the partly enlargga ISt FY 65 ﬁBPUttVﬁf%ng th ’
15 incision forming portion 80 can be accurately moved
downward. By sliding the shaft 72, the positioning
member 84 of the incision forming portion 8CG is brought
into contact with the surface protective film 11 of the
wafer 20 as shown in Fig. 5, and slightly rotated upward
20 against the urging force of the positioning member 84.
In other words, the wafer 20 is pressed by the
positioning member 84.
The upward rotation of the positioning member 84 ,
on the other hand, exposes the forward end of the cutting
25 edge porticn 82 from the positioning member 84. As shown
in the partly enlarged view of Fig. 6a illustrating the
operation cof the surface protective film peeling
apparatus 10, the exposed forward end of the cutting edge
portion 82 comes to be located to face the edge portion
30 28 of the surface protective film 11 attached on the
front surface of the wafer 20. More preferably, the
forward end of the cutting edge portion 82 is arranged
between the boundary ketween the surface protective film
11 and the front surface 21 of the wafer 20 on the one
35 hand and the point half along the thickness of the
surface protective film 11 on the cther hand. As an

alternative, the forward end of the cutting edge portion



operation of the surface protective filmpeeling apparatus 10, the exposed
forward end of the cutting edge portion 82 cones to be |ocated to face the
edge portion 30 28 of the surface protective film 1l attached on the front
surface of the wafer 20. More preferably, the forward end of the cutting
edge portion 82 is arranged between the boundary between the surface
protective film 11 and the front surface 21, of the wafer 20 on the one 35
hand and the point half along the thickness of the surface protective film
11 on the other hand. As an alternative, the forward end of the cutting
edge portion - 14828paydye rrancanged at pa%bé@mi@rmn@slémdtﬁgth% t he

sticking |ayer (ngtiskhonn)iffert h@otUshaah) PEOt &6d | e fddeMprbieciext , £88n
shown in Fig. 6b, the novabl'e table 31 is 5 noved by a predeternined

m nuscul e di stancéif urther toward the incision formng unit 70. This
m nuscul e di stance i sNdxtmmad athoexanpl €igi . €b, atlso mslvaktlea tdbdtabteis t hat

the forward £nd %o&@& Gt 'ﬂlﬁba%@%‘i‘:m@%ﬁ' HBn@gc@'P@%lsﬂ;%%c €3ghchBe circuit

pattern (not shown) formed on front surface 2 the wafer 20. Wth
the novenent of FHE2RDVEE elﬁce}ﬁ’llé’“BfolSS}llﬁgn\l%%c—{ﬂ e &‘hétsaﬁlééust:ﬁ%eforward
end of the cutti ngledgec@ojrstnormnﬁz fadvanaeeslentd. ¢ ha dohistkresa ofstdece

surface protective f I %#?ﬁ%gd'u%%dt Q% tﬁ%e{: ?Tpd’ otag%t %%tgohnhé‘ldé

partially cut al ong ront surface e edge
portion 28 of th@°§u¥¢%@é Preotcdacinié PRERRPIN (ROWisAayed ifereed PoviERe

pihece 13 | efg datta_e@md mﬁJ&A}@af off Eﬁeaﬂﬁf@ﬂ mperwlmme;%e ﬂa%véinéhﬂgo@\éer
the cutting edge rtion ter t, the nopv. e Ls_npved, I n
the opposite di regﬁ?orﬁ ORP %(fatbr}g S’Et g?’na %H@%S%bf dgﬁt@fce % 8Py bt
Then, the upper phécef lthd sutdgtimonedgsubstahti 83 pdvencles onkgi hlad

position by the elpsticidy 6ﬂ1%rh%0fsur%9€eapl:5‘€ééﬂﬂfb 183 1y 11, o5pEdR Dt MIREN
the upper piece 12 and the |ower piece 13 (see Fig. 7). 25 After the

incision 15 is fo?’ﬁﬁﬁac? R el vep fédmy fb s partially cut along the

15 front surface thereof. As a result, the edge portion 28
of the surface protective film 11 is divided inteo a lower
plece 13 left attached on the wafer 20 and an upper piece
12 riding over the cutting edge portion 82. After that,
the movable table 31 is moved in the opposite direction

20 and the cutting edge portion 82 is retreated. Then, the
upper piece 12 is returned substantially to the original
position by the elasticity thereocf, and a incision 15 is
formed between the upper piece 12 and the lower piece 13
{see Fig. 7).

25 After the incision 15 is formed, the shaft 72 of the
incision forming unit 70 is moved up, while the movable
table 31 is returned to a position under the peeling
member 46. As a result, the edge portion 28 of the
surface protective film 11 correspconding teo the upper

30 piece 12 comes tc be located under the forward end of the
peeling member 46.

Figs. 7a to 7¢ are partly enlarged views showing the
peeling operation ¢of the surface protective film peeling
apparatus 10 according to the invention. By driving the

35 motor 61, the shaft 62 of the the surface protective film
peeling apparatus 10 is moved down until the forward end

of the peeling member 46 reaches the edge portion 28 of



incision formng unit 70 is noved up, while the novable table 31 is
returned to a position under the peeling nenber 46. As a result, the edge
portion 28 of the surface protective film 11l corresponding to the upper 30
pi ece 12 cones to be | ocated under the forward end of the peeling nenber
46. Figs. 7a to 7c are partly enlarged views show ng the peeling operation
of the surface protective filmpeeling app £§tus 10 according to the
invention. By driving the 35 notor 61, the shaft 62 of the the surface
protective film peeling apparatus 10 is noved down until the forward end
of the peeling nefibéersusfaeadhesaasdvedgélpotti ors Zym 18 Fifge’3ur fHeR
protective film 1&;s8snsOaWn sidr ghzashzbe GQlﬁﬁE@d@hﬁw\A&UCﬁst he shaft 62
noves downward is eternl d based gg Fﬁ% glcknes 2 5 qé t he
dicing tape 3, th&® ﬁf$b% BtectveFi Fit 1T aHy ¢ Fin 4

i nput in advance flioim¢heapaput tis tsu%aceEzvethtmee fodgel\lhené tlh@ degr ee
of back gringding %Eeﬁ.hﬁg W@g@u 40 Rd4gr B‘I?Qné@'%?siﬁleoﬁn n@ sk f ase,

protective film 1l varies from one mafer or lot_to anofhe t her ef or e,
the peeling nenbeFV88 df e Gaisf tvhgsechhe %eg@%EéEE&F§#é9§lﬁﬂﬁﬁﬂ Fowie As
can be seen from kkfer 720 4 qreelhenghirekbess 46f tlse raveccdownotacsied a
manner as to pres% melf%ef&cees %fromt Bﬁe“ﬁ%érpé@c& 5o g %%Eﬁ%?

protective film1l he i nci sion s fornmed.
As a 15 result, ﬁb%@%ﬂ% &fb@p@%lman@eﬂﬁe% hté pfel by Sﬁé%eﬁmw.%e
attached onlahe uapeﬁr@t@pﬁlﬂébedA@@qhdlng to this invention, the peellng
tape 4 is pressed agalgst th @%%h @? er 46 %_ su%hl%nnagggge

adhere only the upper plece ,and ﬁere %4 he réHU| &d ressure 20

force of the peel ingnaeadetowts imaypubd éom@mfaltla/%w) ryeslsl th?lfhagrf@\@ecqﬁs,
cracks or internaknhsthghds e Q2used LhArkhse Vﬁé&rec%qveﬁf&tlmem t Rgmely

peeling menber 46 is required to co into cont mnth he upper
pi ece 12, and thefePBFEt© h@iﬂgﬁf?héggabﬁcﬁs?%“h¥ ﬁéh 8 med. " ha%
15 result, the peeling tape 4 wound on the peeling member 46

is attached on the upper piece 12. According to this
invention, the peeling tape 4 is pressed against the
peeling member 46 in such a manner as to adhere only the
upper piece 12, and therefore, the required pressure
20 force of the peeling member 46 may be comparatively
small. Thus, no cuts, cracks or internal strains are
caused in the wafer 20. Further, the peeling member 46
is required to come into contact only with the upper
piece 12, and therefore, the peeling tape 4 is prevented
25 from being attached on the dicing tape 3.
Next, as shown in Fig. 7k, the movable table 31 is
moved slightly toward the incision forming unit 70, i.e.
along the diameter toward the edge portion 28 from the
other edge portion 29 of the wafer 20 (Fig. 10). This
30 distance may be about equal to, for example, the
minuscule distance described above. Thus, the peeling
tape 4 of the peeling member 46 is moved in relation to
the motion of the movable table 31, so that the upper
piece 12 of the surface protective film 11 is pulled in
35 accordance with the movement of the peeling tape 4.
Since the upper piece 12 is pulled, the lower piece 13 is

also puiled from the root, i.e. the deepest portion of



25 frombeing attached on the dicing tape 3. Next, as shown in Fig. 7b, the
novable table 31 is noved slightly toward the incision formng unit 70,
i.e. along the dianeter toward the edge portion 28 fromthe other edge
portion 29 of the wafer 20 (Fig. 10). This 30 distance may be about equal
to, for exanple, the m nuscul e distance descri bed above. Thus, the peeling
tape 4 of the peeling nenber 46 is noved in ;glatlon to the notion of the
novabl e table 31, so that the upper piece 12 of the surface protective
film1ll is pulled in 35 accordance with the novenent of the peeling tape 4.
Since the upper piteeein2issompuld edd phelbdweff pfewe IS iwafeal £8-pulled from
the root, i.e. the deepgst PAHFIHOAN nRfvemed® of Nend NEd Rk tapaedapeebesrof f
fromthe wafer 20. Upon further novenent of the vabl e table_31 tomard
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adj acent to the | ower piece ) e case ere novabl e table 3l is
noved until the ea@e%eﬁvw z@eblﬁ? offfe tBENBRT 7 ¢R RO TGS iW&S €180 passes
t hrough the peel i agjifenenbercHd,1duae @uef:acm pr oiecitieveafsiel whttecane be
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sulrfacedpr Oi@ct:cvteﬁfnbém %é- C@H %&et%tel ysrfaee&eﬂv@ffllm Fi1g.caf bs a pargl y
enl arged view o e su rotective fi pee i ng, ap s according
to another enbodf H? %? ¥H§*ﬁﬁ§%ﬁgloﬁ Wn éﬁ g%% i '%H&ﬁ “§Hf i ng
portion 80 includescartbhdgitny tiebenvedtidhe QOpémﬂchﬁu}hmemDeﬁaQQ i ncl udes
a rod 93 extending Loust g et 1,ide s5ULEAER Ohe Uit ildd NG 6d0eopREY ON 82

t hrough the cover 81 and press unit nount ed the forward end  of
the rod 93. The réé}n%li”ésf%? rﬁecheHrlélﬁcﬁt%tﬁ%r%‘?l% and therefore, the
15 surface protective film 11 can be easily peeled off.

Fig. 8 is a partly enlarged view of the surface
protective film peeling apparatus according to another
embodiment of the invention. In Fig. 8, the incision
forming portion 80 includes a holding member 92. The

20 holding member 92 includes a rod 93 extending toward the
side surface of the cutting edge portion 82 through the
cover 81 and a press unit 94 mounted at the forward end
of the rod 93. The rod 93 is formed in such as manner as
to extend and contract in the direction perpendicular to

25 the cover 81 by a well-known method. Incidentally, the
drive scurce, etc. of the rod 93 are not shown.

According to the embodiment shown in Fig. 8, after
the surface protective film 11 is cut in by the cutting
edge portion 82 as described above, the rod 93 is

30 extended toward the cutting edge portion B82. The press
unit 94 of the rod 93 is pressed against the cutting edge
portion 82, so that the upper piece 12 of the surface
protective film 11 is held between the press unit 94 and
the cutting edge portion 82.

35 Next, the upper piece 12 is held by the holding
member 92, after which the incision forming portion 80 is

slightly moved upward by an approximate amocunt equal to,



to extend and contract in the direction perpendicular to 25 the cover 81 by
a well-known nethod. Incidentally, the drive source, etc. of the rod 93
are not shown. According to the enbodi mrent shown in Fig. 8, after the
surface protective film21l is cut in by the cutting edge portion 82 as
descri bed above, the rod 93 is 30 extended toward the cutting edge portion
82. The press wunit 94 of the rod 93 is pressged against the cutting edge
portion 82, so that the upper piece 12 of the surface protective film1ll

is held between the press unit 94 and the cutting edge portion 82. 35
Next, the upper pfeEecidmpiendhe 5@1Fﬁ§eﬁélﬂfnﬁherﬁﬁﬁﬁécegﬁfoﬁﬁFEFV%hf%HWthe
incision form ng port fENEled oy sldvghiyl yheoredabipsvarabllzy 3an tappeaxtmat e
anount equal to, -.1 r. ex I t t hi of t surfac r ive
film 11, follomeﬁéﬁé %%g?ﬁalt ejﬁ%vhgﬁg Fg§%2§§§t¥%ﬂé¥§ tﬁécaeghg %%&%%on
28 fromthe edge porefohZ 23 mXded e Gppeholping anerrass gul FBE BYvEhe

hol di ng nmenber 92pithe 19Wes D @183 iFsoml 60 Podedf o theisoeh ©f the
incision 15 and gegled gféc%%pg;the &@fer 20. %n sim |.ar. fas?iog t he

surface protectiv8™fiPRF139 ¢ P bNEAVBEFT 2Onpl Bt & VSRt AsSWETHr 20.
As a result, the sbefacefaqr qimdtsore vk fmlnll tarebers mestledy oféel ed of f. 10

Further, accordingoh@rther $rbodi ment wshewnobh Fig .. Ssdife s ohrihee
peel i ng menber 46 and the peeling tape 4 can b

, e elimn te%. As a result,
the wafer 20 is PBFeVEAREELF tiioh €IaBpPﬁ95’8‘a?§1?l3érFéeﬁ3iez}g§ &r internal
strains by tthe pressurBupnthdie feeelrdiagben dbe dibddinteng ehbedi imenfig.
expl ai ned above wihth f t Fig..8, o} di IS
arranged on the 2%0e?£§1§§%95§ﬁg% ﬁgfgﬁgﬁ ?%$§$ﬁ94§6$?1gﬁggggeﬁésgr%ﬂ% €ess,
the hol di ng nenbérca2 hayebieninpakesber Acndependbht e t1@deri A€i §Fon form ng

portion 80 as a Cprbi@NE&d i OFbnt RiswRiIGRiAQ Ethes hod g dgwmber 82 eanl hol d
Lo uoper PLece 18Py pt A s SR aTeE Py L R ™ O Pt on
15 In the embodiment explained above with reference to
Fig. 8, the holding member 92 is arranged on the cover 81
of the incision forming portion 80. Nevertheless, the
holding member 92 may be a member independent of the
incision forming portion 80 as a configuration in which
20 the holding member 92 can hold the upper_piece 12 by
itself. 1In such a case, the incision forming portion 80
is retreated, after which the surface protective film 11
is peeled off using the holding member 92. Although the
foregoing explanation concerns a case in which the dicing
25 tape 36 is attached on the back surface 22 of the wafer
20, the case in which the surface protective film 11 of
the wafer 20 with the dicing tape 36 not attachéd thereon
is also included in the scope of the invention.
Although the invention has bkeen shown and described
30 with exemplary embodiments thereof, it should be
understoed, by those skilled in the art, that the
foregeing and various cother changes, omissions and
additions may be made therein and thereto without

departing from the spirit and the scope of the invention.



is peeled off using the hol ding nenber 92. Although the foregoing

expl anation concerns a case in which the dicing 25 tape 36 is attached on

t he back surface 22 of the wafer 20, the case in which the surface
protective film1l1l of the wafer 20 with the dicing tape 36 not attached
thereon is also included in the scope of the invention. Although the

i nventi on has been shown and descri bed 30_w£ h exenpl ary enbodi nents
thereof, it should be understood, by those iTled in the art, that the
foregoi ng and various other changes, om ssions and additions may be nade
therein and thereto without departing frogdahé spirit and the scope of the

invention. - 18 - CLAIMS %1s%r%%EE35609éQE§§é'f%iJ'ﬂé@lﬁ%%'h@thEtBQP for
peeling the surface protective filmattached front ~ surface of a

waf er, conprisi ngPth 1%ﬂeﬁﬁ?(ﬂ”rf3°§u858F?FﬁtW?rﬁ%%ﬁhF@Faﬁﬁeg ABVERT eF XA e
W th the surface punofacdiofe d Watfed r echedi sifxg ftoranisgpan oifmci si on into the
t hi ckness of; the surface prote k of, ective
film al ong ﬁ%e surface of the m%%gﬁgrgahglgg%ﬁ%ﬁaﬁ?gglpe@#?%gggaﬁgg%% t he
portion of the stttaceprovdaceverpiratiyn WhitiliteetefciBion is  formed,
at the one end; and noving the govabhg bablgcididheandior eaki 6Rickones b he
one end fronlthe gﬁher e qngx%tec%avgrfgﬁm15 peel o%f %he sgrface
protective filmfromithe $romt ° SGrtdce o e War &% 25 RYShFTace
protective fil m peebtert s Hodnf glonpeehe ngurhaecs wif 4be préeesetive film

attached omghe front surface %Etécﬁ@ﬁ&rth&cﬁﬁHlfﬂgnQaeroﬁt@Hé b rt Zh

supporting the waf on a vabl e table t he surf rotectlve fllm
directed up; forn?ﬁg & ‘H%? K ﬁrPﬁFStfﬁ%m%hﬂ%kﬂébf' sUFtac
protective film afooned erek athesentaeed; pand ecti ve f|In1anng t he surface of
the wafer; moving the movable table in the direction

toward the one end from the other end of the wafer to
15 peel off the surface protective film from the front
surface of the wafer.

2. A surface protective film peeling method for
peeling the surface protective film attached on the front
surface of a wafer, comprising the steps of:

20 supporting the wafer on a movable table
with the surface protective film directed up;
forming an incision inte the thickness of
the surface protective film at one end of surface
protective film along the surface of the wafer;
25 holding the portion of the surface
protective film in which the incision is formed; and
moving the movable table in the direction
toward the one end from the other end of the wafer to
peel off the surface protective film from the front
30 surface of the wafer.

3. A surface protective film peeling apparatus for
peeling the surface protective film attached on the front
surface of a wafer, comprising:

a movable table for suppoerting the wafer
35 with the surface protective film directed up and adapted
to move in the horizontal direction:;

an incision forming means for forming an



25 hol ding the portion of the surface protective filmin which the
incisionis formed; and noving the novable table in the direction toward
the one end fromthe other end of the wafer to peel off the surface
protective filmfromthe front 30 surface of the wafer. 3. A surface
protective filmpeeling apparatus for peeling the surface protective film
attached on the front surface of a wafer, cgqmprising: a novable table for
supporting the wafer 35 with the surface prétective filmdirected up and
adapted to nove in the horizontal direction; an incision formng neans for
formng an - 19 ingisioon inficothhethhdinars Plftheheuspfacerprotidctd ve

filmat one end oﬁiltnh%tswnfeaegdpas@teﬁéié&@cﬁaidemfp%@egt&bs e 1R 154y frage of
or

the wafer; and a peeling tape attaching. nmeans 5 attaching the peeling
tape on the portidrPTf St%ﬁéagﬁr?gcahep"f%ﬁ%%t i film in which the incision
is formed, at the one end of thepsalimreagmeotagthichéntyi heanahErein the

surface protective fddyrgs th%ﬁﬁé&ﬁiﬂ’ fetz{];!é)@nt & ?BQEiéHr%BC@n@fSJ Qwaf er

by noving 10 the novable table int irection toward the one end, from

the other end of RIRFSEHFER fafPer iat¥akH dds HECIFdeni ng fapeed4 atatdigr f ace
protective film pesl iengl agpahat sSrface pealdargviehe€ismeface protective film

attached on the front 15 surfaﬁﬁggéiéie%ge%?rf%%gpﬁkékggfigenpy Hv t abl e

for supporting the wafer with Surface protect m directed up and
adapted to nove Replgse oidr fzemt Bre df etk iviwfags PhctBeovmafor ndgavdads for

form ng an1020 i ntesin@¥abNeothbeet th cliness @fcttibe suihagerps odectdieg film
at one end of the.surf cegegotectlve film along t urfqﬁﬁaof t he

| f
o o o ol dit RS o SR P e BhEsy AEPACRINS

peeling tape.

4. A surface protective film peeling apparatus for

peeling the surface protective film attached on the front
15 surface of a wafer, comprising:

a movable table for supporting the wafer
with the surface protective film directed up and adapted
tc move in the horizontal direction;

an incision forming means for forming an

20 incision into the thickness of the surface protective
film at one end of the surface protective film along the
front surface of the wafer; and

a holding means for holding the portion of
the surface protective film in which the incision is

25 formed;

wherein the surface protective film is
peeled off from the front surface of the wafer by moving
the movakle tabkle in the direction toward the one end,
from the other end of the wafer, after holding the

30 portion in which the incision is formed, by the holding
means.

5. A surface protective film peeling apparatus
according to claim 3 or 4, wherein the incision ferming
means can be moved in vertical direction.

35 6. A surface protective film peeling apparatus
according to any of claims 3 to 5, wherein the incision

forming means includes a cutting edge portion and a



the surface protective filmin which the incision is 25 forned; wherein the
surface protective filmis peeled off fromthe front surface of the wafer
by noving the novable table in the direction toward the one end, fromthe
other end of the wafer, after holding the 30 portion in which the incision
is formed, by the holding neans. 5. A surface protective film peeling
apparatus according to claim3 or 4, Wnereig the incision formng neans
can be moved in vertical direction. 35 6. A %urface protective film peeling
apparatus according to any of clains 3 to 5 wherein the incision formng
neans includes a posithonupengserst ifon aattang @ fuosiaridorndgofreans for

setting the forwaeqt@mgoéd 41%0&%5' g gd@e. pQtion in position. 7. A
surface protective film pee apparatus according to claim6, 5 wherein

the incision form ng rr?aans A §ur5FF§n§éat?6Fh‘f%bﬁ%{l"hrp&?ﬁdnﬂhépﬂﬁi‘?%‘b%t al
axis, Wwherein theccutdimyg wdgdader t,on i s | ocated under a cover of the

i nci si on forgnng means at the (e _of U?énﬂn e surd, q&gngt@ég%l x(%efl I m

peeling 10 apparatus, and at the tine of replacing the c I'ng e
portion, the inci aF6AITRR n‘i%tf?é‘éﬁsaW@“’r’@t‘é*ﬁ%dl%WﬁatlhéXlﬁor| zontal axis

and the cutting edge portion th%@l@gmcan@sc&&lbﬁ_; leeat pdrabexeit he cover.
15 8. A surface Pr oL egt(%ve(jl | m %%%elrngf arat us . accaordi ng t o_any .one of
I

claims 4 to 7, wherein HolPdiFRg “he8hs % ¥Erived™ ACEEFAPI YWY itY he

i nci si on fornlngth@ahgme of using the surface protectlve film peeling
10 apparatus, and
at the time of replacing the cutting edge
portion, the incision forming means is rotated around the
horizontal axis and the cutting edge portion thereby
comes to be located above the cover,
15 8. A surface protective film peeling apparatus
according to any one of claims 4 to 7, wherein the
holding means is formed integrally with the incision

forming means.



