5

- 1 METHOD AND APPARATUS FOR PEELI NG SURFACE

PROTECTI VE FI LM BACKGROUND OF THE | NVENTION 5 1.

Field of the Invention This invention relates to a

nmethod for peeling a filmattached on the surface of

a sem conductor wafer or, in particular, to a film

peeling nmethod for peeling a surface protective film

attached on the surface of a veryl10 thin

sem conductor wafer and a fil m peeling apparatus for
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el enedy s FPIR @R thepsyrface of the sem conductor
waf er ghgﬁféfed inthis way. The trend in the
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nmountd ng .densi t on the her hand, the_thjckness of
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In chamfering the semiconductor wafer, the
upper and lower edges of the semiconductor wafer are
ground into a taper using a grinding stone or the like,
and polished. A circuit element is formed on the surface
of the semiconductor wafer chamfered in this way. The
trend in the semiconductor fabrication field is toward
larger semiconductor wafers. 1In order to increase the
mounting density, on the other hand, the thickness of
semiconductor wafers has continued to decrease. A back
grind process for grinding the back surface of the
semiconductor wafer is conducted to reduce the thickness
of the semiconductor wafer. The back grind process has

recently reduced the thickness of semiconductor wafers to
100 pm or less. Further, the research and development

efforts are aimed at providing a thickness of 50 pum or

less. Before the back grind process, a surface



- 2 protective filmfor protecting the circuit

elenment is attached to the front surface of the

waf er. The back grind process is a process to

extremely reduce the thickness of the sem conductor
wafer, and 5 therefore, during the back grind

operation, the peripheral portiagn of the wafer is

liable to be cracked or cut. Eéﬁédially, a

sem conduct or wafer thickness not |arger than 100 m
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The wvery thin semiconductor wafer after the
back grind process, however, is greatly reduced in
mechanical strength and, therefore, a problem is posed
that the semiconductor wafer can be broken when attaching
the peeling tape on the surface protective film.

Further, the semiconductor wafer may be broken during the
peeling process.

In order to solve these problems, Japanese
Unexamined Patent Publication No. 2004-165570 discloses a
method in which the direction of the semiconductor wafer
is adjusted in such a manner that the direction of the
peeling tape fails to coincide with the dicing grooves
formed on the semiconductor wafer. Also, Japanese
Unexamined Patent No. 2004-128147 discloses a peeling
device in which the peeling cperation is started from a
corner of the semiconductor wafer.

After the back grind process, the thickness of



corner of the sem conductor wafer. After the back

grind process, the thickness of - 3 the sem conductor
waf er is considerably reduced, and therefore the back
surface of the sem conductor wafer subjected to the
back grind process is attached on the dicing tape,

then the dicing tape is fixed on 3 frame 5 slightly

| arger than the sem conductor wafér. Thus, the

handl i ng of the sem conductor wafer is facilitat ed.
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prevent cracking or cutting of the forwar )
20senmi chractles wagmiengf gprtion. In such a case, the peeling

tape of the peeling member and the dicing tape may stick

to each other, with the result that a peel starting point

may not be appropriately formed. Also, if the peeling

member attached to the dicing tape is forcibly separated,
25 a large force is applied on the edge of the wafer and the
wafer can be broken.

This invention has been achieved in view of the
aforementioned situation, and the object of the invention
is to provide a film peeling method and a film peeling
30 apparatus for carrying out the method, in which a peel

starting point of the surface protective film can be
easily formed in order to prevent cracking or cutting of
the forward end of the semiconductor wafer which
otherwise might be caused at the time of starting to peel
35 the surface protective film.
SUMMARY OF THE INVENTION

In order to achieve the aforementioned object,



ot herwi se m ght be caused at the tinme of starting to
peel 35 the surface protective film SUVWARY OF THE
I NVENTION I n order to achi eve the aforenenti oned
object, - 4 according to a first aspect of the
invention, there is provided a surface protective
filmpeeling nmethod for peeling a surface protective
filmattached on a surface of a %eniconductor wafer,
conprising the steps of setting 5 a heating block in
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protective film, after which the surface protective film
is peeled from the semiconductor wafer. 1In this way, the
cracking or cutting of the semiconductor wafer are

25 avoided while, at the same time, making it possible to
peel the surface protective film easily and with a low
peeling force.

According to a second aspect of the invention, there

is provided a surface protective film peeling method for

30 peeling a surface protective film attached to a surface
of a semiconductor wafer, comprising the steps of setting
a heating block in proximity to at least a part of the
neighborhood of the outer peripheral portion of the
semiconductor wafer, heating the neighborhood of the

35 outer peripheral portion of the surface protective film
corresponding to the heating block thereby to expand air

bubbles existing between the semiconductor wafer and the



a heating block in proximty to at | east a part of the
nei ghbor hood of the outer peripheral portion of the
sem conduct or wafer, heating the nei ghborhood of the
35 outer peripheral portion of the surface protective
film corresponding to the heating block thereby to
expand air bubbl es existing between the sem conduct or
wafer and the - 5 surface prot%c?iVe filmand/or air
bubbles in the pressure sensitive adhesive of the
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bubbl es e)ﬁcsidﬂgtrpgett\%?%n the S eFperduet @he invention, there
is provided a surface protective film peeling method, for
peeling a surface protective film attached on a surface
of a semiconductor wafer, comprising the steps of feeding
25 a peeling tape onto the surface of the semiconductor
wafer, heating the surface protective film of the
semiconductor wafer via the peeling tape by a peeling bar
having a heating mechanism built therein, thereby
expanding air bubbles existing between the semiconductor
30 wafer and the surface protective film and/or air bubbles
in the pressure sensitive adhesive of the surface
protective film and weakening the adhesion between the
semiconductor wafer and the surface protective film, and
then peeling the surface protective film from the
35 semiconductor wafer together with the peeling tape using
the peeling bar.
In the third aspect, the heating mechanism is built
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30 wafer and the surface protective filmand/or air
bubbles in the pressure sensitive adhesive of the
surface protective filmand weakeni ng the adhesi on
between the sem conductor wafer and the surface
protective film and then peeling the surface
protective filmfromthe 35 sem conductor wafer
together with the peeling tape ustny the peeling bar.
In the third aspect, the heating nmechanismis built -
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in the pressure sensitive adhesive of the surface
protective film and weakening the adhesion between the
semiconductor wafer and the surface protective film, and
then the surface protective film is peeled from the
semiconductor wafer.

In the fourth aspect, similar effects to the first
aspect can be produced.

According to a fifth aspect of the invention, there
is provided a surface protective film peeling apparatus
for peeling a surface protective film attached on a
surface of a semiconductor wafer, comprising a heating
block covering at least a part of the neighborhood of the
outer peripheral portion of the semiconductor wafer,
wherein the whole of the surface protective film is
heated by the heating block set in proximity to the
neighborhocd of the outer peripheral porticn of the



aspect can be produced. ti According to a fifth aspect
of the invention, there 30 is provided a surface
protective filmpeeling apparatus for peeling a
surface protective filmattached on a surface of a
sem conductor wafer, conprising a heating bl ock
covering at least a part of the neighborhood of the
outer peripheral portion of the séniconductor wafer,
35 wherein the whole of the surface protective filmis
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simlar-effects to the second aspect can be produced.
According to a sixth aspect of the invention, there

10j s provi debh ahurfigfcer pramastitqi varfillan gddlsatg to the second

apparadpisct foin peeldgnasir face protective film
attached on a 15 surface of a sem conductor wafer
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20 and the surface protective film is heated by the heating
mechanism via the peeling tape fed by the feeding means,
thereby expanding air bubbles existing between the
semiconductor wafer and the surface protective film
and/or air bubbles in the pressure sensitive adhesive of
25 the surface protective film and thus weakening the
adhesion between the semiconductor wafer and the surface
protective film, after which the surface protective film
is peeled from the semiconductor wafer together with the
peeling tape using the peeling bar.
30 In the sixth aspect, similar effects to those of the
third aspect can be produced.

The respective aspects described above can produce
the same effect that a peel starting point can be easily
formed by the peeling means. Further, in the first

35 aspect, the adhesion between the semiconductor wafer and
the surface protective film is weakened over the whole

surface of the semiconductor wafer, and therefore the



25 the surface protective filmand thus weakening the
adhesi on between the sem conductor wafer and the
surface protective film after which the surface
protective film is peeled fromthe sem conduct or

waf er together with the peeling tape using the
peeling bar. 30 In the sixth aspect, simlar effects
to those of the third aspect can®be produced. The
respecti ve aspects descri bed above can produce the
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peeling bar. Fig. 4a is,a front view showi ng a peeling
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heati ng hani sm built_therei.n. Fih%.wi%ag s a diagram

showi ng t HetFrantiert i G tHEY S a peeling bar having
a heating mechanism built therein.

.20 Fig. 4b is a side view showing a peeling bar having
a heating mechanism built therein.

Fig. 5a is a diagram showing the manner in which the
peeling tape is bonded with the forward movement of a
table after the heat stamp process.

25 Fig. 5b is a diagram similar to Fig. 5a according to
another embodiment.

DETAILED DESCRIPTION OF THE INVENTION

n In the drawings explained below, the same component
members are designated by the same reference numerals.
30 To facilitate understanding, the scale of these drawings
is appropriately changed.

Fig. 1 is a sectional view showing the conventional
semiconductor wafer after the back grind process. A
dicing tape 2 is attached on the back surface of a wafer

35 1. Also, a surface protective film 3 is attached on the

front surface of the wafer 1 on which circuit elements
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peeling tape is bonded with the forward novenent of a
table after the heat stanp process. 25 Fig. Sb is a
diagramsimlar to Fig. 5a according to another
enbodi nent. DETAI LED DESCRI PTI ON OF THE | NVENTION I n

t he draw ngs expl ai ned bel ow, the sane conponent
menbers are designated by the sane reference nunerals.
30 To facilitate understanding, —tfBe-scal e of these
drawi ngs is appropriately changed. Fig. 1 is a
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the ctitttHeP ofs qafe lsemadeduct or wafer, a peeling

tape 4 is B taehed wpﬂdw%n&urtm;@cgraeqtiﬁgt byethk! BuBting of
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part of the sem conductor wafer, the
onto the edge of the semiconductor wafer and into close
contact with the surface protective film 3. For most of
the remaining part of the semiconductor wafer, the
peeling tape 4 is preferably only kept in contact with
the surface protective film 3 without pressure or
completely raised from the surface protective film 3. 1In
other words, the surface protective film 3 is desirably
peeled with a weak peeling force.

Fig. 3a is a diagram showing the manner in which the
peeling tape on the semiconductor wafer is wound up at 20°
using a peeling roll 31. Fig. 3b, on the other hand, is
a diagram showing the manner in which the peeling tape on
the semiconductor wafer is wound up by 180° using a
peeling bar 11. The surface protective film 3 is peeled
while maintaining a peeling angle of not less than 90° as
shown in Fig. 3a or about 180° as shown in Fig. 3b by
delaying the wind-up operation with respect to the
movement of the semiconductor wafer held by the table 15



peeling tape 4 is preferably only kept in contact wth
the surface protective film3 w thout pressure or
conpletely raised fromthe surface protective film3
In 25 other words, the surface protective film3 is
desirably peeled with a weak peeling force. Fig. 3a
is a diagram showi ng the manner in which the peeling
tape on the semconductor wafer il wound up at 90
using a peeling roll 31. Fig. 3b, on the other hand,
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peeled. Thus, a multipurpose weak adhesive or an
ultraviolet curing adhesive may be employed.
In the case where the ultraviclet curing adhesive is
used, the ultraviolet light is preferably radiated on the
25 adhesive layer before peeling the surface protective film
3 to reduce or remove the adhesion. In such a case,
ultraviolet light radiation eguipment is required.
As described above, however, the surface protective
film 3 is available in so many types that the
30 characteristics vary greatly from one surface protective
film to another. A photosensitive adhesive film, a heat
sensitive adhesive film and a pressure sensitive adhesive
film also exist. Also, the base material and the
pressure sensitive adhesive of the surface protective
35 film 3 have many variations. Research and development
efforts are still under way on these points.

The thickness of the base material of the peeling



peel ed. Thus, a nultipurpose weak adhesive or an
ultraviolet curing adhesive may be enployed. In the
case where the ultraviolet curing adhesive is used,
the ultraviolet light is preferably radiated on the
25 adhesive | ayer before peeling the surface
protective film 3 to reduce or rennve t he adhesi on.
In such a case, ultraviolet Ilghﬁ radi ati on equi pnent
is required. As described above, however, the surface
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transm ssi on. e pee nded

of t ReriPherade IS @e?t |t f”lalfﬁhrSWhPﬁet kbecadscwhbrelements
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of the 10 _gem_conductor wafer, the
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20 adheginvgesickive film 3 and the material of the peeling tape 4
into consideration. In the case where both the surface
protective film 3 and the peeling tape 4 are formed of
polyethylene telephthlate, for example, an acrylic heat
seal adhesive is preferable as the bonding means.
25 A combination of any of the surface protective films
for the semiconductor wafer and any of various peeling
tapes 4 is used to peel the surface protective film 3.
In the case where the surface protective film 3 is peeled
with the semiconductor wafer 1 and the surface protective
30 film 3 firmly bonded to each other, however, the wafer
may be broken, and an effective soclution has yet to be
discovered.
In order to meet this situation, a new solution is
proposed hereby.
35 When the surface protective film 3 is attached ontc
the front surface of the semiconductor wafer 1, a

multiplicity of air bubbles 50 are formed between the



appropriately selected taking the material of the
surface 20 protective film3 and the nmaterial of the
peeling tape 4 into consideration. In the case where
both the surface protective film3 and the peeling
tape 4 are formed of polyethylene telephthlate, for
exanpl e, an acrylic heat seal adhesive is preferable
as the bonding means. 25 A conbi d&tion of any of the
surface protective filnms for the sem conductor wafer
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20As a arduthe suwfaad pretefcttive diidm is weakened.

Consequently, the peeling operation of the surface
protective film 3 is facilitated. In other words, a part
of the surface protective film 3 raised from the front
surface of the semiconductor wafer 1 can be used as a

25 peel starting point.

With the decrease in temperature, however, the air
thus far expanded or swelled, shrinks again and the
volume of the air bubbles is reduced, thereby often
making the peeling more difficult than before the

30 heating. For this reason, the surface protective film is
required to be peeled off while the air bubbles 50 of the
adhesive between the semiconductor wafer 1 and the
surface protective film 3 are expanded or swelled and the
adhesion is weakened between the semiconductor wafer 1

35 and the surface protective film 3.

In Fig. 4 showing an embodiment of the invention, a

heating block 12 is built in a peeling bar 11 extending



bubbl es 50 increases and the surface protective film3
is raised fromthe front surface of the sem conduct or
wafer 1. Thus, the adhesi on between the seni conduct or
wafer 20 and the surface protective filmis weakened.
Consequently, the peeling operation of the surface
protective film3 is facilitated. _In other words, a
part of the surface protectiveée 5% M 3 raised fromthe
front surface of the sem conductor wafer 1 can be
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prot egdniV€r in which the peeling tape is bonded by the forward
movement of the table after the heat stamp process in
which the heating unit stamps the surface protective
film. Fig. 5a (and Fig. 5b) shows the heating unit 10
25 and the peeling unit including the peeling bar 11
arranged in tandem. As shown in Fig. 5a, after heating a
part of the outer peripheral portion of the surface
protective film 3 with the heating unit 10 or the like,
the peeling tape 4 is immediately attached on the surface
30 protective film 3 by the supply means 40. Then, the
table 15 is moved forward to thereby peel the surface
protective film 3 together with the peeling tape 4. 1In
this case, the peeling tape is not directly heated, and
therefore a multipurpose adhesive tape can be used as the
35 peeling tape without regard to the heat resistance of the
peeling tape 4.
Incidentally, in the case that the heating unit 10



15 film3 is partially raised fromthe front surface
of the sem conductor wafer 1. At the sanme tine, the
peeling tape 4 is pulled up, thereby making it
possible to easily peel the surface protective film
3. The peeling bar 11 and the heating block 12 may be
20 separate nenbers. Fig. 5a is a diagram show ng the
manner in which the peeling tape 14 bonded by the
forward novenent of the table after the heat stanmp

Processy i the Wby Fdﬂa;rme@taw é»yeﬁa AP @ u34Elace

protective film 5a (and b) shows t he

heat iPEPHRFEL YD szIrFa LR ébleteq# ialy becPegileg #REN the
peel imge biatg Map&rs angesbyihd andemaAs afsow&dkﬂzalildg

5a, after gaeatl a Egacq. of thq‘P out er phee{“%) di c
portion of tHhe ¥uUrfack “HrHrECLTV 1Y r‘?\né’ gaimen

Sheat i pgnidt 19 BYgt Hel | Kihe l'tehae:;lp@lunng tlfpeshéwinsin Fig. 5b
' mmdi@@&ﬁ’ff‘é{@rﬁ‘i;ﬂ (éé‘ech vaeh‘iﬁ 3R Wh%tl%gtsh‘é%afc'e' g& the

3 by the sup IS nove

f or vva'i’%f“%%oﬁl VT the s"{ner a@@leproét ébei verfpcm 3

tOQGt];BLGdStethE:tkré h@n\eei id1g ﬂrﬂsp%efimddmdutdtlo& Q@&%,r th@ay be
peeI| {gebl s _,not di rectly h a .and eref or

nul i) LaHEeT VTSR et a8 abifc 35 ThE pee
10peel |$T‘9alﬁa¥1€g VWQMtcerregm ddamneche rhedminesi seahdéenof

t he eel i tyane I , h t
t he hgatl n%}%mt 10 - %&%&ﬂ%& of hte %e%%ﬁ%g ﬁﬂtlt 10 and

uni
exchaifedica gk ¥ere 1Hrigt SRR |wmt%1ﬁaayhe range of the
alterf@ﬁ é%%ﬁhﬁ@ ﬁﬁﬁ%ac"ﬂﬂbg tg@ wﬂggh'gge %P? ﬂu@yles in the

rmwngthetable kwar is a diagram
showi T B3R Hero ot smefrit1rs %uam'el @rxpta@dﬁdgorséweiﬁ@d to the

15heatif@hﬁ@%étdfkfﬂg%ﬁhﬂ'héﬁ gC)SQt hﬁléHféhglg Lkgce protective

Iarge to cover the whol e surface of sem conduct’or

waf erf3lm the ngdied of Euwdhauf dde h&aétlé@t ibd@ef cpprgsponding
on t heo sene C@é’lﬁétﬁﬂ&i afeirak Uty ike sefteat adsby this

ety S 1Y RS M Rk 2ot ance wicn
t enpetle natofiahethddid ngneiar theadd lmt.he heating
2obl ock 12 iﬁb@ﬁ%fug¢%iﬁggfgﬂ1éHH%sr%%%% Qgetggr layer is
expanded or swelled at the temperatures of 150 to 180 °C
within a short time and at least a part of the surface
preotective film 3 is raised from the front surface of the
semiconductor wafer 1. With this part as a peel starting
25 point, the surface protective film 3 can be easily
peeled.
The method and apparatus for peeling the surface
A protective film embodying the invention are not limited
to the embodiments described above, but by expanding or
30 swelling the air bubbles 50 in the adhesive between the
semiconductor wafer and the surface protective film, the
surface protective film 3 can be peeled with the adhesion
weakened between the semiconductor wafer and the surface
protective film.
35 In the embodiments described above, the surface

protective film is peeled via the peeling tape. Once the



tenperature (about 70 C) at which the air bubbles in

the surface protective film3 are expanded or swelled

to the 15 tenperature (about 250 C) at which the

surface protective filmis nelted. Further, the

heating tinme corresponding to the sel ect ed
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fil ][nwf:éh Iéb;e%rhﬂt&rgbce?m::m&rsen&eslewgee@fatb%\temumebe
surface rotective filmi el ed vi e, peeling
t ape. %ﬂ%ﬁ & B thefife %Bﬁi&P 9ﬁetgﬁrF§3 thal9tne
proteﬁQI&@DImQran¢'Mﬁakane©twbmemhahgashngmlbememerand
the peghifd ﬁenﬁaﬁ i nfife MEERIA" LY tHéggto' RigHsN.ca
case, east a the outer ~ peripheral portion
130of th‘ee%%ﬁ‘i%o@mnbrtf\ﬁafséroﬂﬁe@lfeﬁéﬁ llﬁvﬁnﬁélﬁém on is
rai sed fromthe sem conductor wafer 1 by adsorption
or pickup, after which the raised portion is clanped
with a hook, or the like, of the clanp nenber and can
be peel ed nechanically. This peeling nethod is al so
included in the scope of this invention. 10 Al though
the i nvention has been shown and described wth
exenpl ary enbodi nents thereof, it will be



understood, by those skilled in the art, that the

foregoi ng and vari ous ot her changes, om ssions and

addi tions may be made therein and thereto w thout 15
departing fromthe scope of the invention. 16 - CLAI M5

1. A surface protective filmpeeling nmethod for

peeling a surface protective film attached on a

surface of a semiconductor wafef® conprising the

steps of: 5 setting a heating bl ock in proximty to

the whol e surface of the sem cengyeior wafer; heating

the whol e surface protective fiTm wW.th the heatln

bl ocK, ¢ he eby ‘eiidiaty BRAE SEitiBeed - 18k PEEIAG o BENREH £or
t he s;mémrgiwtsarrﬂma:feerpxmtdadthereslfnﬂmcetiecbedt eat aveurface
filman e [ 0 h )
surfacedépr n?l ?T\F/)&eipcgci%s "Jaqfe tﬁ%gl%\%é‘g\égﬁi fﬁgtet %g.eps of:
Sadhesi on betvveen tf@@@mm@n@@@ttémgm@ﬂ@ﬁkaﬁd pheximity to

surfage WHetedivadd 198 @d Regldopgukbe rsukkace
protective filmfrom 15 the sem conductaor wafer.

surface protective faFhigeltihsy Wﬁ@@ﬁo@“?éﬁcepgépﬁ:ﬁﬁtéve film

sur f acecipriie e aeirfg lobaatid, ached cory ax@uhﬁaﬁq a@k Bubbles

sem cond\ uct or fe risi.ng the. ste

a heaef| Hg Hf% }%(Natwneé& g:%rgr)n tern:T ndtuCtﬁ’6 l’arafe gngla‘é:b ]surface
10t he ﬂ@ﬁ@ﬁ&ﬁﬁiﬂﬁxﬁkﬁmtaﬂﬂkﬂn(airp@mbpﬁgﬁapn pbetadhegﬁve of - the

the sam eandyctore Wafwl i£iNgat ing thesN&edhRAiRg0dHaf adhesion
the outer peripheral portion of the surface

prot RTFRRST i 1R TSI “Rd SrhéPHe &P Png UBFBER,
t her ebyotexpained NGl 1ad:r a2fi bubbl es exi sting between the

sem conduct or waf er anokhlé;1g c surfa e grot e% e fil M fFrom

and/or air bubbles ifiT% esive? PRE™S %ggef

15pr ot eche veeniidondunicdn Maferweakeni ng t he adhe3| on

bet ween the Seﬂi@ﬁ[%ﬁ&géﬂ'ﬂMﬂé@tlv%nglﬁﬁe pekif&gemethod for
protective film and 30 peellng the surface protective

fil mEFOMNY R HY RS0GOS E O vend 14t 8F tperpphepaf surface
porti®h Hfsddeconductor wafer, comprising the steps of:

setting a heating block in proximity to at
20 least a part of the neighborhood of the outer peripheral
porticon of the semiconductor wafer;
heating the neighborhood of the outer
peripheral portion of the surface protective film
corresponding to the heating block, thereby expanding air
25 bubbles existing between the semiconductor wafer and the
surface protective film and/or air bubbles in the
adhesive of the surface protective film, and thus
weakening the adhesion between the semiconductor wafer
and the surface protective film; and
30 peeling the surface protective film from
the neighborhood of the outer peripheral portion of the
- semiconductor wafer heated with the heating block.
3. A surface protective film peeling method for
peeling a surface preotective film attached on a surface
35 of a semiconductor wafer, comprising the steps of:
feeding a peeling tape onto the surface of

the semiconductor wafer;
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sem conductor wafer heated with the heating bl ock. 3.
A surface protective filmpeeling nethod for peeling
a surface protective filmattached on a surface 35 of
a sem conductor wafer, conprising the steps of:
feeding a peeling tape onto the surface of the

sem conduct or wafer; - 17 heating the surface
protective filmof the semnmiconddétor wafer via the
peeling tape by a peeling bar having a heating

nmechani sm bui | t theﬁ%b%anbhﬁh@bﬁur%éEén FBfcdtive fllm of the
bubbl es exi sting between the sem conductor 5 wafer and

the SEHLLEIPCICEHAETT Vi 5RE/ BECARPInLBBFeRY PnPERLINg bar
adhesiawd nef at heasunbasecheatest buelti therand, tbhéreby

weakeni_n he adhe bet ween the conductor _wafe
o oA, 90°BLBRI B BRER-LAG BEMLEORMAL PheiBLEhauctor
sur f awd epr enelc ttihee stuirifackr prrrté0tihe féhincenddetosir bubbles

mafeﬁjiqgﬁ;%%%é@i%% thepeekiRgabaPEro¥sbRYvEN®i1m, and thus
peeling b A surface protective film peeling

appa#&?&?nﬂéﬂ tﬁ@e@ﬁﬁ§5é°§uPFSE§eBrBFQCFFWéCPPﬂH?tor wafer
att ached tor ausakacerotkcaisenmecondushar wafer,

conprising: 15 a heati bl ock covering t
compriSing, 15 @ hegLigbl 95k SRLPLLACLLIEMIOLE 1l erom
of t hdespehdeeondpcoectipferf kbgriBehentied bhetheeling tape

heat ing o egle %%%lh%g pLeximty to the whole surface
of the séeni conductor "20 waf er, therebé expandi ng air
U

bubbl es eXi-st i Ry SHEEREENPERESCEEHE cHhUTICPBE | WAF eRPRRABAtUS for

the ggdlace preueghicee pirokartand/ oilai btbdbhk@SohNat ferface
adheS| e of t.he surface rotective.film and thus

weak et fﬁ%cc@ﬁggFgﬁ g@?ﬁéénco?ﬂélgéﬂ?Conductor
waf er and t he surfaeehgettiagt byecki tayelinaf the whotd surface

the sy fiace RLAteakue ol kirks;peel ed from the
sem conductor wafer. 5. A surface Erotectlve fil

peel i ng appar at us fUPerﬁéBIFH@ whe ?faéetb?oF%E??Q%
fil mpatdtrehadeoFians sl acateaf bg srE1 BOAUURHOL1YEk €Set in

Co”p“f%£¥%1ty to the whole surface of the semiconductor
wafer, thereby expanding air bubbles existing between the
semiconducter wafer and the surface protective film
and/or air bubbles in the adhesive of the surface
protective film, and thus weakening the adhesion between
the semiconductor wafer and the surface protective film,
after which the surface protective film is peeled from
the semiconducteor wafer.

5. A surface protective film peeling apparatus for
peeling a surface protective film attached on a surface
of a semiconductor wafer, comprising:

a heating block covering at least a part
of the neighborhood of the outer peripheral portion of
the semiconductor wafer;

wherein the whole of the surface
protective film is heated by the heating block set in
proximity to the neighberhood of the outer peripheral
portion of the semiconductor wafer, thereby expanding air

bubbles existing between the semiconductor wafer and the



30 a heating block covering at least a part of the
nei ghbor hood of the outer peripheral portion of the
sem conductor wafer; wherein the whole of the surface
protective filmis heated by the heating block set in
35 proximty to the nei ghborhood of the outer

peri pheral portion of the sem conductor wafer, thereby
expandi ng air bubbl es existing B&tween the

sem conductor wafer and the - 18 surface protective
f'|n1§@9f§@eﬁbfoégg¥&¢gsﬂﬂlﬂI%%dﬁ%qh%ﬁkv%ugglggeln the

surface protective film_and thus weakening the
adhest Sre b Sueeh Wﬁa%ﬂﬁﬁ%ﬁﬁuﬂﬁﬂﬁ?FtWﬁPeﬁll&mdaﬂﬁethus
sur f axzealpmireg:tth/@ a‘dﬂemlcaf et wallinc ik heh@ emdcbagacbor wafer

protect f|Im d fromt nei_ghbor hood. of . t he
DLt er i TiheT Ut s T SStt e TOfi GAASE Spony she Surface
6. A};smt@cc’ez-m ofaelattu\ﬁe pfaellmcpefeiotm@,happanghbsrhopd of the

peeli@&t@rsﬁ@ffgﬁ%ﬂgfn i 1d %h%tggﬁﬁﬁgngﬂc@oa wafer.

surface of a sem conductor ma nmpri sing
f eedi ng ne&ns f%ﬂSQEﬁﬁﬁﬁu?%9ﬁﬁﬁﬂlvﬁgfﬁéﬂePQQAFBGtﬁ@ParatuS for

sur f agge Ding he mmq;&mt@rctwa?feemm QQQLalcﬂgdbah adBdrface
a heating nmechani smbuilt n the peeli.n bar ;
Aher & h PR T (a8 e A BREGERE aurt ace of
10t he sem conduct or vwﬁeﬁeedﬂng swahacforpfeedihigve ﬁebming tape
of the,S&MEo e ‘@ &hd $d Hﬁ%&%@u@éﬁet t}ggggat I'ng

mechani smvia the peeling tape I ng
means, thereby exparfdiRff ding @@Eblé§deX|st|ng 20

bet ween the seni condiGielit YR RlechRdikhepstintagcs the peeling
protective filmand/ or the bubbles in the adhesive o?

the 3Utface protective film and thus weakening the
15adhesi on bet ween theuseﬁMCam@upEedlwgfEapandstﬁed onto the

Surfa§@rfﬁéﬁf§¥'ﬁﬁ%féédﬂc owhb%%eEhetﬁHfEa Pace

protective f fromt sem conduct or
waf erP¥obRERere Wit tHe tfﬁe@emgonaly@te@ KHgfekeis heated by
peel i tige B¥¢ating mechanism via the peeling tape fed by the

feeding means, thereby expanding air bubbles existing
20 between the semiconductor wafer and the surface
protective film and/or the bubbles in the adhesive of the
surface protective film, and thus weakening the adhesion
between the semiconductor wafer and the surface
protective film, after which the surface protective film
25 is peeled from the semiconductor wafer together with the

peeling tape using the peeling bar.



