- 1 FI LM SEPARATI ON METHOD AND FI LM SEPARATI ON
APPARATUS BACKGROUND OF THE INVENTION 5 1. Field of
the Invention This invention relates to a film
separation nethod, for separating a filmsuch as a
surface protective filmattached to the front surface
of a wafer, and a film separation apparatus for
carrying out the 10 nmethod. 2. Description of the
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This back-grind process reduces the wafer
thickness to, for example, 50 micrometers. Therefore,
the mechanical strength of the wafer after the back~grind

process is correspondingly reduced. The surface

25 protective film described above must be separated after

the back-grind process. According to the prior art, a
release tape is attached over the whole of the surface
protective film of the wafer, by an application roller,

and is rolled off together with the surface protective

30 film thereby to separate the surface protective film. In

35

view of the fact that the mechanical strength of the
wafer is greatly reduced, however, a problem is posed
that the wafer is often broken when the release tape is
attached to the surface protective film.

In order to solve this problem, Japanese
Unexamined Patent Publication No. 2004-165570 discloses a

method in which the direction of the wafer is adjusted in



Unexam ned Patent Publication No. 2004-165570

di scl oses a -2 such a manner that the direction of the
rel ease tape fails to coincide with the dicing

grooves forned on the wafer. Also, Japanese

Unexam ned Patent Publication No. 2004-128147

di scl oses a separati on apparat us |21 which the 5
separation is started froma corner or edge of the
wafer. Fig. 12 is an enlarged sectional view of a
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2004- 12814 7.10, attached on the front surface 121 of the wafer
120 before the back grind process, is configured of a
protective film base member 111 and a protective film

25 adhesive layer 112. After executing the angle cut
process described above, therefore, the protective film
base member 111 of the surface protective film 110 is
reduced to a size smaller than the surface 121 of the
wafer 120. 1In such a case, it is difficult to separate

30 the surface protective film 110 in its entirety after the
back grind process by simply adjusting or selecting the
direction of the wafer 120 or a separation starting point
as described in Japanese Unexamined Patent Publication
No. 2004-165570 or No. 2004-128147,

35 Also, the adhesion performance of the release
tape changes with the characteristic of the surface

protective film constituting an object to be bonded or



35 Also, the adhesion performance of the rel ease tape
changes with the characteristic of the surface

protective filmconstituting an object to be bonded or

- 3 the specific process executed on the surface
protective filmafter being attached to the wafer.
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suppl ying the rel ease tape on
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t ape, and a separation nmean separatl ng t P Ia
fronqtﬁﬁ;qqu%ac ed te a film application surface of a wafer,
comprising a wafer adsorption means for adsorbing the
wafer in such a manner that the film application surface
of the wafer constitutes an upper surface, a release tape
25 supply means for supplying the release tape onto the film
on the film application surface, and a heating means for
pressing and heating only a part and/or a plurality of
parts of the release tape at the edge portion of the
wafer against the film thereby to improve the adhesion
30 between the release tape and the film at the part and/or
the plurality of the parts of the release tape, and a
separation means for separating the film from the film
application surface of the wafer using the release tape
with the part or the parts of the release tape improved
35 in adhesion as a separation start point.
Specifically, in the first aspect of the invention,

the release tape is heated by the heating means while the



application surface of the wafer using the rel ease

tape wth the part or the parts of the rel ease tape

i mproved 35 in adhesion as a separation start point.
Specifically, in the first aspect of the invention,

the release tape is heated by the heating neans while

the - 4 release tape is pressed aqga_i nst the film

thereby to form a portion having an inproved adhesi on
between the release tape and the film The rel ease
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separation startlng point can be formed at the outermost

edge of the wafer without heating an unrequired portion.

Incidentally, the cross section of the heat press unit

may be a rectangle or any shape other than a circle or
25 arc.

According to a third aspect of the invention, there
is provided a film separation apparatus based on the
first or second aspect, wherein the separation means
includes an edge member brought into contact with the

30 wafer via the release tape.

Specifically, in the third aspect, the film
separation apparatus according to the invention can be
formed with a comparatively simple configuration.

According to a fourth aspect of the invention, there

35 is provided a film separation apparatus based on the
first aspect, wherein the separation means includes an

edge member brought into contact with the wafer via the



Specifically, in the third aspect, the film

separati on apparatus according to the invention can be
formed with a conparatively sinple configuration.

According to a fourth aspect of the invention, there

35 is provided a filmseparation apparatus based on

the first aspect, wherein the separation neans

i ncl udes an edge nmenber brought i“nfo contact with the

wafer via the release tape, and the heating neans is
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manner: YHa" SERE RSt AETERaPveki SordqHe 5t é’??&rtéon' the
rol | erad=discatetdwenan the ratease ofagdheandtthicaliliém can be

»@i sk, @apddhe ;pr g@gggg roller is rotationally noved

along an arc on the release tape at the tinme of
rotati on offaCR&isPatabhesgiklx aspect of the invention, there

is provided a film separation apparatus based on the
fifth aspect, wherein the heating means includes a
rotatable disk, the pressure roller is mounted on the

25 lower surface of the rotatable disk in such a manner that
the rotational axis of the pressure roller is located on
the radius of the rotatable disk, and the pressure roller
is rotationally moved along an arc on the release tape at
the time of rotation of the rotatable disk.

30 Specifically, in the sixth aspect, the desired part
of the release tape alone can be very easily pressed and
heated simply by rotating the rotatable disk, so that the
adhesion between the release tape and the film can be
positively increased. Also, the pressure roller may be

35 moved in radial direction of the rotatable disk with the
rotation center set at the wafer center. 1In this case,

the edge portion of a wafer, even if different in size,



30 Specifically, in the sixth aspect, the desired part

of the rel ease tape al one can be very easily pressed

and heated sinply by rotating the rotatable disk, so

that the adhesion between the rel ease tape and the
filmcan be positively increased. Al so, the pressure
roller may be 35 noved in radial_direction of the
rotatable disk with the rotation center set at the

wafer center. In this case, the edge portion of a

waf er , cavdre idadilfyf grrepssednbyi meying 6the girdms easidoller in

pr esseg, By, Moy NG-tiRe, _pressure roller in radial
direction. According to a seventh aspect of the
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attached t SEERATACPIEY FUFRhERS THETTIoASHoR i ShPARELon Wit
| mpr oveed iaghresiedn afibasi ponseageen 2hesepdreatsicotape and the
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the filmis cut o ong a chantered portion
vaf er \FaP5e 3GPERsEafNBef 2ABi | yESIpdrtidi® feem the release tape

fails to be sufficiently bonded to a specific film, the
release tape can be attached to the film. Further, the
portion with an improved adhesion functions as a

25 separation starting point and, therefore, even in the
case where the film is cut off along a chamfered portion
of the wafer, the film can be easily separated from the
wafer together with the release tape. Incidentally, the
release tape is preferably a heat sensitive release tape.

30 According to an eighth aspect of the invention,
there is provided a film separation method based on the
seventh aspect, wherein the release tape is formed only
of a plastic material,

According to a ninth aspect of the invention, there

35 is provided a film separation method based on the eighth

aspect, wherein the plastic material is formed of one or

a plurality of materials selected from polyethylene,



waf er together with the rel ease tape. Incidentally,

the release tape is preferably a heat sensitive

rel ease tape. 30 According to an eighth aspect of the
invention, there is provided a film separation nethod
based on the seventh aspect, wherein the rel ease tape
is formed only of a plastic material. According to a
ninth aspect of the invention, theré 35 is provi ded a
filmseparation nmethod based on the eighth aspect,
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Fig. 2 is apsigde prisewrshewlngr ardi | sRAERAALT on
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20 Fig. 3a is a plan view of a wafer showing the

heating points formed by a heating member.

Fig. 3b is another plan view of a wafer indicating a
heating point.

Fig. 3c is still another plan view of a wafer

25 indicating a heating point.

Fig. 4a is an enlarged side view showing a film
separation apparatus.

Fig. 4b is another enlarged side view showing a film
separation apparatus.

30 Fig. 5a is a side view showing a film separation
apparatus according tc a second embodiment of the
invention.

Fig. 5b is a partly enlarged view showing the
operation of the film separation apparatus shown in Fig.

35 5a.

Fig. 6a is a side view showing a film separation

apparatus according tce a third embodiment of the



Fig. 4a is an enlarged side view showng a film
separation apparatus. Fig. 4b is another enlarged side
view showing a film separation apparatus. 30 Fig. ba
is a side view showing a filmseparation apparatus
according to a second enbodi nent of the invention.
Fig. 5b is a partly enlarged vi e_wgsh_ovvi ng the
operation of the film separation apparatus shown in
Fig. 35 5a. Fig. 6ais a side view showing a film
separ at?f b igppar at us according to a third embodi nent
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Fig. 11 is a side view showing another film
separation apparatus according to the invention having a

20 single pressure roller.

Fig. 12 is an enlarged sectional view of a wafer
with a surface protective film attached thereon.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Embodiments of the invention are explained below

25 with reference to the accompanying drawings. In the
drawings, the same component members are designated by
the same reference numerals, respectively. To facilitate
understanding, the scale of the drawings is changed
appropriately.

30 Fig. 1 is a schematic diagram showing a wafer
processing system according to the invention. As shown
in Fig. 1, a wafer with the back surface thereof ground
and reduced in thickness by a back grinder (BG) 1 is
supplied to the wafer processing system 5, as shown in

35 Fig. 1. In grinding the back of the wafer, the
semiconductor chip formed on the front surface of the

wafer is required to be protected, and therefore a



Enbodi ments of the invention are expl ai ned bel ow 25

wth reference to the acconpanying drawi ngs. In the
drawi ngs, the sane conponent nenbers are designated by
the same reference nunerals, respectively. To

facilitate wunderstanding, the scale of the draw ngs

is changed appropriately. 30 Flg 1is a schematic

di agram showi ng a waf er proceSS|ng “system accor di ng

to the invention. As shown in Fig. 1, a wafer with
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such a surface protective film 110 is employed, an
ultraviolet light radiation unit 400 can be used with the
wafer processing system 5 shown in Fig. 1. The wafer 120

25 is supplied to the UV radiation unit 400 while the front
surface thereof with the protective film 110 attached
thereon is located upward. Therefore, after a
predetermined amount of ultravielet light is irradiated
onto the surface protective film 110 by a UV lamp 490,

30 the wafer 120 is returned to the inversion unit 300. To
move the wafer 120 in this way, a moving device such a
robot arm is used. Such a device is an ordinary one and,
therefore, is neither illustrated nor described. In the
case where a surface protective film 110 with the

35 adhesion thereof remaining unchanged upon radiation of
the ultraviolet light thereon is used, the wafer 120 is

not required to be supplied to the UV radiation unit 400,



such a surface protective film2110 is enployed, an
ultraviolet light radiation unit 400 can be used with

the wafer processing system5 shown in Fig. 1. The

wafer 120 25 is supplied to the UV radiation unit 400

while the front surface thereof with the protective

film 110 attached thereon is Ioc?éed upwar d.

Therefore, after a predetern ned-anount of

ultraviolet light is irradiated onto the surface
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will be explained below with reference to Fig. 2.
The film separation apparatus 100 shown in Fig. 2
25 includes a supply unit 42 for supplying the release tape
3 into a housing 11, and a take-up unit 43 for taking up
the tape from the supply unit 42. The release tape 3
used in the film separation apparatus 100 is for
separating the surface protective film 110 attached to
30 the front surface of the wafer 120. The width of the
release tape 3 1s smaller than the diameter of the wafer
120 and, according to this embodiment, is substantially
one half of the diameter of the wafer 120. 1In this
embodiment, the release tape 3 may be a heat sensitive
35 release tape exhibiting the bonding power after being

heated.
A plurality of castors 18 and a plurality of



20 unit 200 to a separation unit 100. Fig. 2 is a side

view showi ng a separation unit 100 constituting a
filmseparation apparatus according to the invention,

which wll be explained belowwth reference to Fig.

2. The film separation apparatus 100 shown in Fig. 2

25 includes a supply unit 42 for igpplying the rel ease

tape 3 into a housing 11, and a take-up unit 43 for

taking up the tape fromthe supply unit 42. The
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Al so, faonsthé ane . provided in the Iower part of the
tape separatign apparatus 00. By, openi ng the dqors

17, a conttolSOMTt 189 ¢@ch?as? Pt i thl T ESfdel erfoft 7. for
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control unit Of contr dach
film sejsarsatrdy U@QﬁaﬂatusFEQOheﬁe %k&ﬂ?ﬂung mingt 24 as

pair Cﬁrihﬂq¥ﬁ RN S 41, ofofheg@ﬁ£ﬁéﬂkdﬂk%r%emea%ﬁd upstream
t ape 3 pplyin rm ned 1 ensjon to
t he réf t%ﬁ@rétlgpetgﬁf gid dormfttt WﬂderFHSOd from
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the rollers 45. The peeling roller 46 is larger than the
maximum width of the adsorption table 31.
Though not shown, a part of the peeling unit 44 is
connected to an endless chain suspended on two pulleys,
25 for example, which are connected to a motor, not shown.
The whole of the peeling unit 44 can be reciprocated
horizontally between the pulleys by driving the motor in
forward and reverse directions. The peeling unit 44 may,
of course, alternatively be reciprocated in horizontal
30 direction by ancther drive mechanism. As described in
detail later, the peeling unit 44 is moved horizontally
along the diameter of the wafer 120 from cne end to the
other of the wafer 120, so that the release tape 3 can be
separated from the surface of the wafer 120. A quide
35 roller 51 for guiding the release tape 3 and a take-up
unit 43 for taking up the release tape 3 are arranged

downstream of the peeling unit 44. The release tape 3 is



of the adsorption table 31. As can be understood from

Fig. 2, the peeling unit 44 includes a pair of rollers

45 20 and a peeling roller 46 |ocated i mediately
downstream of the rollers 45. The peeling roller 46

is larger than the nmaxi mumw dth of the adsorption

tabl e 31. Though not shown, a par% of the peeling unit

44 is connected to an endl ess ch %n suspended on two
pul I eys, 25 for exanple, which are connected to a

mot or , suriligtsbiironTiheewsobplpf uthe peeinddamsittedddbogr the

be rec&&gdgggfy$ tggqbzg@tally between the pull eys by
driving the orward and reverse directions.
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waf er 120 accurately set I n position on

adsor pti on®faPe¥B1iRnFt%he dost thedtiing &ﬁﬂF 880is arranged
above the adsorption table 31 in the housing 11. As

shown in Fig. 2, the heating unit 80 includes two
juxtaposed vertical cylinders 81. A plunger 82 extending

25 from the lower end of each of these cylinders 81 can be
driven reciprocally in the corresponding cylinder 81.
Heat press units 83 for pressing and heating the release
tape 3 against the surface protective film 110 of the
wafer 120 are arranged at the forward end of the

30 respective plungers 82, An electrically heated wire {(not
shown) arranged in each heat press unit 83 is connected
to a controller (not shown) in the cylinder 81 through
each plunger 82. While the separation unit 100 is in
operation, the heat press units 83 are heated by the

35 controller to a temperature of about 100 °C, for example,
required for the release tape 3 to exhibit the bonding

power.



According to the enbodi nrent shown in Figs. 1, 2, the
adsorption table 31 can be slid between the separation

unit 100 and the positioning unit 200. Neverthel ess,

the adsorption table of the separation unit 100 may

be formed 20 as a nenber independent of the

positioning unit 200. As shown_ip,Fig. 2, a heating

unit 80 is arranged above the adsorption table 31 in

the housing 11. As shown in Fig. 2, the heating unit
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release'tape 3 comes into contact only with the surface
protective film 110 but remains out of contact with the
adsorption table 31, or especially, the upper surface
25 edge portion of the adsorption table 31 having the
adsorption function. According to this invention,
therefore, the adhesive of the release tape 3 does not
intrude into the holes in the upper surface of the
adsorption table 31 and an adsorption failure, of the
30 wafer 120, is avoided. Especially, according to this
invention, the adsorption table 31 is moved up taking the
total thickness t of the surface protective film 110 and
the wafer 120 into consideration and, therefore, an
adsorption failure of the wafer 120 can be positively
35 avoided.
Before the heating unit 80 is driven, the release

tape 3 and the surface protective film 110 are simply in



wel I known neans, not shown (Fig. 2). The distance 15

bet ween the rel ease tape 3 | ocated under the heating

unit 80 and the rack 12 is known, and therefore, the
surface protective film 110 of the wafer 120 and the

rel ease tape 3 are brought into slight contact (soft
contact) with each other by consigdering of the total
thickness t. In 20 this way, the sSurface protective
film110 is brought into slight contact with the

rel easePtiared I 1tdp siedt other. rendasel fapeerg: colesiont s not
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surface prot %ctlve film110 renained dttached on the
waf er PR ormed by the heat press units 83 when the heating

unlt 80 is activated. In Fig. 3a, the edge portions of
the wafer 120 are formed with the heating points 85 by
the heat press units 83 on the release tape 3. 1In Fig.
25 3a, the heat press units 83 having a rectangular cross
section are used and therefore rectangular heating points
85 are shown.

The heating points 85 are formed under the pressing
operation applied by the heat press units 83. As the
30 release tape 3 is of heat sensitive type, the adhesion
between the release tape 3 and the surface protective
film 110 is increased at the heating points 85,
Specifically, after the heating unit 80 has been
activated, the adhesion between the release tape 3 and
35 the surface protective film 110 at the heating points 85
is increased beyond the adhesion between the surface

protective film 110 and the wafer 120. The adhesion



Thus, the heating unit 80 is activated while the

rel ease tape 3 and the surface protective film 110 are

in slight contact with each other. The plunger 82 of

the 15 heating unit 80 is extended downward by driving

an actuator not shown. The plunger 82 is extended to

a predetermned length (Fig. 2),,so that the heat

press units 83 for pressing and h ating the rel ease

tape 3 against the surface protective film 110. 20
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ape 3 | a, the heat pre units 83 having
tér\) r ect%\rﬁ%ypu aZsre%cr Osd lssegta?’oirg}eg"ﬁ’%g%s@be and SRS é:l’a‘(’ﬁ"lgeIg and the
r ect angif E@cehartiegtpoents lm8blar &t stimwheafiacheatinng 85.

poi nts 85 arigyd, 0r4r5Ed45nQ§é bQ?tPéPﬁys'é}glax%% ile@B of the
appl i gfd%lgx t he heat press units 83. the 30 rel ease

tape (ﬁeﬁﬁﬁﬂF1§8n?PPPﬁétPﬁpeaC?¢ﬁP%ﬂﬂu£ﬂ die invention,
bet weenittthes pelesasneet apethaﬁ@Idtdf;e surd a:llﬁiv[lrr@t &Gkl Yeeling

il heat t
1g'peg: £ Ca\1 344' n%gl%%%etﬁ flg n J?I?u‘rt‘”qgs.ggi ,ﬂat%ebé)lungers 82 of

act i vaths, q%ﬂ@d#@étoﬁobérv\emtxwercélm thepey3iaddrs 81.

35 t h@-‘a§u.=f fragepr, otaet hyetfhload lbhats the ReRt IR from the
poi nt's I S |ncr§ase beyond t he adhesi on hetween

the sut% fge pP8Eecti YBIFT I MU OPIRP tHE wsrdghiogontact with
The adHesisoirfackSprbetuesnet helm el BRSE ttaee wafamd 1kheexcept

urfa roLegt.l f ho t r.g
?han ?ﬁgp§§%5§%5¥22 Egggﬁgt%sbeﬁﬁked fﬁ% %% % gnlt 44 1s
and tr%llaidédﬂﬁttweﬁdt anl 8198143=Tr%1<‘-be‘é161 rssglnf@me motsctlve

dri verriafd ar ot hecadhesi en EhérWHﬁﬁ§qud& thir§aWaYis peeled

bet wee he relea e tape,3 ¢e protectlve

film f%(# 0% ﬁ‘é’vﬁ atPHg Poi ﬁ?ss ‘%ﬁaﬁ l%ieé’fs abgye, yphgygdhesion
parti ddtyeenl ahgedeleans oipd¢ he drid mizepardhicenprotective
Z@pparQ5H§r1@@095dhﬂgrégsé@ ﬁrﬁﬁgnﬁe 1n8m%%§n@s 85, and this

pressure unit noved up. Wriving t
adhesion is larger than that between the surface

protective film 110 and the wafer 120. As a result, the
heating points 85 function as separation starting points,
and the surface protective film 110 is peeled off from
25 the wafer 120. On the other hand, upon the leftward
.movement of the peeling unit 44 {(when the rotation of the
rollers 45 is locked), the guide rollers 47 freely rotate
and the release tape 3 is fed leftward. Then, the next
release tape is pulled out while at the same time taking
30 up the separated surface protective film upward together
with the release tape. With the take-up of the release
tape 3, the surface protective film 110 is taken up on
the take-up unit 43 together with the release tape 3.
As described above, according to this invention,
35 portions with an increased adhesion can be formed between
the release tape 3 and the surface protective film 110 by

heating the release tape 3 using the heating unit 80.



10 unit 44, first, as shown in Figs. 4, the plungers

82 of the heating unit 80 are retreated into the

cylinders 81. As aresult, the heat press units 83

conme off fromthe release tape 3, which thus cones

into slight contact with the surface protective film

110 of the wafer 120 except 15 f t he heating points

85. Then, the peeling unit 44 is “slid rightward in

Fig. 4a, and the surface protective film 110 attached

on t heSfsfidri darldat, sgepadenystpethisl ifdntdmd, meved in the

upvar :a A RIS ihedsabexee Hheradheal on 1batiesn Lhie,
rel ease tap% 3 and the surface protective 20 film 110

is inct CaitYPRe Che8EPAGCPRT Nt BFPefidf ithirrocess after
adhesilsrirnics ataegeedt had fhat s bét fiesrilithe s wtftae® the release
grOtGQEi%§Jilédnt%£Osggg Ege y@éé%tféglfi ﬂl%es%%%'release
t he heé%lng poi nt's .?unc?lon as separation’starting

poi nt s5a@Peand e bguphaédy protached o i Tanmilry itheppelrsdons
of f f izl the iwakersdd0aakBside, ot her hand, upon the
leftward . novenent of.the peeljng unit 44 (when. the,
rotation of ofe SFGPFELET4E"; S HoRBHRtiGhe dhedbeating

rol | er4iff Beelyer dbaned ambly tdte trled eake tpapeidnissof the

ed | 2pnlhen h l.ea pe .S I .
lgut mﬁ%#%ﬁggzphg§égﬁé ??%gx%%i§%dﬁ§%§é%ﬁthgssg%g S?gg with
sur f add'prGesc v EPirhnt hpwehdle ofekaide taibeh 3t ka the wafer
rel easi@t apeheith, t Bretakerdlp e tdi Bl @a%@1irkAPEo3, heating
t he S%Ef%%gu%r%tective film2110 is taken up on the
t ake- up unf% 1 ‘together with the rel ease tape 3. As

descri bed awWevberaciorthagease tierd mentsiugfacB5protective

1porti angvitify a8 Loer easey adbesiALy be . QLMeds the warer
between the release tape 3 and the surface protective

fil m BFo d5pcrigstli ngthnecferanck tafd B3 deirnghengrotective
heat i g luniadh88ive 16yeSper: faEalley/ ,siadeeedprgtbotiBeSrilm

i nvent,i (bn in.t ase-where the surface
110" ¢ C e
protectlvg %%ﬁﬂslia Fgeoch%pf%ﬁ%BIHQH: gypgn , may be difficult

subj edtcedrered afépecheferpingeys tHfitserdnviepitignat havhedr, the

2@nd ikmk%i@h%fhﬁUhﬁth ﬁi#ﬁE¥1édH%éfﬁn¢%§% 2oLRRE ﬁyoghe
t he si{face protective film 110, the release tape 3

can b&%E&<PPy BEtabhedV Y Fority & K&SFortPon¥sSiRgdviRg

an i npegasedladhpstdfions as a separation starting point, the
release tape 3 can be easily separated from the wafer
together with the surface protective film 110.

25 In view of the fact that the heat press units 83
having a rectangular cross section are used in Fig. 3a,
the heating points 85 fail to coincide with a part of the
edge portions of the wafer 120. It is preferable to use
the heat press units 83 in a shape substantially

30 coinciding with the edge portions of the wafer 120. Fig.
3b shows, for example, the heating points 85a formed by
the heat press units 83 having a circular cross section.
Also, Fig. 3c shows the heating points 85b formed by the
heat press units 83 having a arcuate cross section. The

35 radius of the arc of the arcuate portions is preferably
equal to the radius of the wafer 120. For the purpose of

simplification, the release tape 3 is not shown in Figs.



Al so, according to this invention, the heating points

85 are forned only at the edge portions of the 10

waf er 120 by the heat press unit 83. As conpared with

the case in which the whole rel ease tape 3 on the

wafer 120 is heated, therefore, the energy required

for heating is reduced. Further, in_the case where

the surface protective 15 filml is cut along the
chanfered portion of the wafer as described wth

r ef er eflRe g% Fig. 12, the protective film adhesive

| ayer 112 qz&stgraw&urlfrawe@éoaegwﬂgsriﬂi@ AL SRR ions of

at the m‘ered portl difficult 0 peel

o 1 aghe i R Y 550 T3, Shovevared i 55 BESe

porti omrhwmwgvia ﬂhegh!@rfeadnégl onIJareucﬁ?orcrmésby thieepart of
meati ngnainid1 80 euend B gHehoacCagerand, H?ﬂerhg;l%e film 110 is

partl cul ar portl ons as a sep arati on st artl ng pol nt
the refesEE-shpeon @gﬁnsehea‘sﬁwiy sEp A Ht e Warei t ke heating

vaf er péhged hega wisish dae ser Eaete@r ot egtd \eejg‘d lp¥rtlBns of the
25 Iny f,4he fac h .the heat pr i.ts 83

havi ng aleér/!éc 2a(}n 1P e té:r%l 382t P%’ﬁe%‘?g ‘tfi Frg.

3a, the héhkﬁhﬁglqbbltﬂ?ﬁs t885 fiaMmli@r@oﬁihcardb Wu'Et lredated heat

ipart Qﬁréﬁﬁln%9Q§8@o%Eb0§§oQ£ theryf &5 13Q. Ikh'scyllnder
preferﬁfle to use the heat gﬁgess units 83 in a shape

subst ahti &%5 FFEENECAFRE W kd heidy e B 8ﬁs°@f'tt9d
the waf er IR0y. Fiag.is BbSSBQmﬁle&O£hd»%ﬂﬁﬂﬁhe tfHem separation

heati n EBB! r.qed, Ry he h ss ni s, 83
havi ng |Ep"Iculsﬁ %%%(?nglggsggt o%eco . Sag
t he heEtVeiy-isvint & QSBlﬁegn’edlby4%he1n h?eal @ﬁesycandEs a

183 havbdu ih ANfsalr ekeS8ASES L QNend NE 3R 11130 E)%rBfendlcular
t he arc of, the arcuate gortlons is a|oreferabl

equa
to the 9 ddius Brache "RBFer 9200 Hefant atépg unit 80.
si nmpl iThe gidedring berr 8lleaseat lage- Bi ks rrrmmoe&hthmm@ a

Fi gs. éuﬁg%aﬁ%}alig'téﬁﬁﬁgﬁfg '9r5£§seléyﬁﬁg g%?’ &QS called an
arcuat'e portions a 8563
f or meckdde teabedge Tb@rﬂ»?@%‘ého@ftﬁfee VRgfedrinmdar] ﬂlsy@hlarger

20ases,tHdie tﬂ@rﬁul@fth5oﬁ?h€hé el &nsesd a3 W tRaut,, 4 support
Surfacecp&gg%FEJ%%p%ggg}ggothe peeling bar 91 integrally
supports the rear surface of the peeling bar 91. As
shown in Fig. 5a, the release tape 3 is arranged in such
a manner as to be folded at the forward end side of the
25 peeling bar 91 corresponding to the apex of the
triangular cross section. The forward end side of the
peeling bar 91 is located at a slightly higher position
than the surface protective film 110 of the wafer 120 by
other guide rollers not shown. Also, guide rollers 57,
30 58 are arranged upstream of the heating unit 80 and the
downstream of the peeling bar 91, respectively.
According to this embodiment, the adsorption table
31 is moved up to the release tape 3, and the heating
unit 80 is actuated with the release tape 3 and the
35 surface protective film 110 in slight contact with each
other as described above. Then, the plungers 82 are

extended whereby the heat press units 83 heat by pressing



prevented from being heated. In other words, the
heating points 85a, 85b can be fornmed at the edge
portions of the wafer 120 wi thout heating unrequired
portions. Although the two cylinders 81 and the

rel ated heat 10 press units 83 are shown in Fig. 2,
etc., the cylinder 81, etc. neargé to the take-up
unit 43 may be omtted. Fig. 5a is a side view show ng
the fil mseparation apparatus according to a second
enbodi fiehtradfeasse tappyéntpehnsii peel sumfagd torfedtive film
Fig. 5mdncludes a 15 peeling bar 91 extendi ng in the
di recti on perpendi cuI ar to the rel ease tape

downst ream YrhéRe REPRGSHAI £2 g0F tlﬁ]é‘eﬁéféini%gm&ér 8§jare
is a bartiddedyenber thavhagt apresdhsimintd & )&re moved away

rian 0 nd al Il ed .an
Eenbe%%k%aéﬁ{ %%l%%%% Eﬁgé geI|%€F fiéqulqg F%eg%eaﬁbng
t han tRREGER @fs ﬁﬁéCFéP@és@b@‘a@e e /ﬁ@@rpalsp@ppebtle 31 is

rod 9%ndwa SUPROL! hagithatReeki Ad-batn Ll idHL8r %Inld)’passes the
supports the rbgar aurfgce of ttgl eeling bar 91.

shown B¢ 4, °the r&lg8sert ?fg ‘?vse'al‘tlhﬁné’@&lllﬁg bar 91
such s riwme:redas«tte béifbt tiedh fhdhepdamimnd teéad shdesurface
10f th lien r r

Phe. i earaen a0 198 Gp LESRAIALIA AP oL BRBE e, cne
the peBIfasg Partertige| bibrell Gitia @i gt lopnipgherith the

posi t |m11m@am>atrhelsurﬁgcg PESLEC! it fnéaml%o @&nthes
waf er 20 h e roIIers not sh

ol de i aPe S sB8ka BUNEr LOg FI AP A B BE CiRG Points,
heat i rqrcurtitte 80 rdndet heot eowirst ricidm Af1dt He peekiragebar

191, r%ﬁﬁﬁ@%&!glfromAEﬁQrQéf@kthdh'?EGQEQQ'%EQE ggeihown in

adsorptl on ta is noved u e rel ease
and t H&eh&aEithy SDhRFIRD Vlsevac%aﬁlw WY ﬁnﬁﬁéaﬁénaa‘élée

tape dIpandttihg 35nﬁuti@ﬁeoﬂrﬁﬁéﬂﬁdpéfé@ﬁa&b&l@nlBpparatus of

Then, TG Branghrs BSrare FSUAHANE didreny t A8 Regprated

pr ess fgsimt §h83°~'héar E-)%U prestiqngeelli®ig the Pél tagethapewith

28 agak%%trbﬁ@aéHrEQﬁg Projesting, fddwdn LL0. Nextwaldein Fig.

plung%&f %% %Letggkeegé'ﬁﬁﬁé"ﬂ§ S%Xus second embodiment
produces similar effects to the first embodiment
described above. Incidentally, according to the second
embodiment, the operation of the peeling bar 91 pressing

25 the wafer 120 may be omitted.

Fig. 6a is a side view showing a film separation
apparatus according to a third embodiment of the
invention. The third embodiment, though substantially
similar in configuration to the second embodiment, is
30 different from the second embodiment in that the heating
unit 80 including the heat press units 83 is eliminated.
In place of the heating unit 80, according to the third
embodiment, the lower contact surface 93 of the peeling
bar 91 at least partially includes a heating surface 95.
35 The heat of an electrically heated wire (not shown) built
in the peeling bar 91 is transmitted to the heating

surface 95, so that the heating surface 95 can be heated



retreated, and the heat press units 83 are noved away

5 fromthe rel ease tape 3. After form ng the heating

poi nts 85 as descri bed above, the adsorption table 31

is noved in the horizontal direction as shown and

passes the peeling bar 91. As descri bed above, the
peeling bar 91 is located at a_slightly higher

position than the surface 10 protective film 110 of

the wafer 120 and, therefore, the surface protective

film 149 a sceutersftugenbdct sayt habbet peelingebatr8d. for the

fonat | oldse B ALENARIOTE BopoiRts |RERAP O r this

functions as separation start
sur f acEPTVt-edtiov depit| ﬁpmﬁecr:svséqoa@%t@ee T teindiglacify the

fron}twﬁaWEHgﬂi?Eﬁlce|QStBBSpEéﬁéragﬁyS%EBHéﬂ'Ehéhh%hat of the
artly enlar Vi ndj cat i

gper ath ngl coqg % o of ﬁ89flé %p‘é}i‘%ttf}b]%cgr?ﬁfgipé’tlﬂ?nt' in
of Fiwhidn, thdwéle@anhgcenptoeecisweoif|1tesmﬂ::h&d $s described
separ aied, o f e/ tsh.‘?cu%tl £ 320.hy é%?algﬁgldrggmqey 195 can be

together w'th 20 ease t ape en taken
up, riYHRirde Wﬁiulée HSbth%yS@rh% tHiQ-TAsiuging #3e size of
Thi s stetmmcépe;rﬁmdlomenhltpnodwﬁa swmie.ar efifGt Sic@rding to

he fi ment de cribed a I.nci dental |y
gccor i'ng Hf%n%%'e se&?ﬁd %‘ﬁ%bd‘%ﬁ% el oper §t°n5|‘-i‘cgf surface
t he pe#l iafy ther pgﬁlpnesbang925nahecwv&ftelrttﬂt2eo aminpalié ng
omtted,rfHQ. 6a is a side view showing a film

separation apparat us according to a third enbodi nent

of the infenthGH™ Fhe f-ﬁrr@be nmehtd RAddgh plan view of
subst antd alillyn seblirkat ohnagent 4 Q8 adtdwh tl@l tﬁh@ seepndhe

nbodi , f t_f f
|§n ?hg{g%‘t lélg]héa?%ﬁg!e Bgr?‘g r’l‘[ér)lnnef ucglenze eafe §P8§§Eudmal

uni t s B3teg eifi rhaapredling nopf atle ofIn h@elx@atuong thetefore,

80, aager GicRgihg therkbirgls f%dEHHJEﬂH'SUEEQaEQWQEly along the
cont act urfice 93 of . the peeling bar 91 at | east

parti &9 rhGe8t athgafFHeA SRS 95, 135ifRBtRSAY, the
of an helagdingi sah:tfycheafa eils whireef  7eM1 S lman )l ebuithtin tRe width

> he ped irpg k}gﬁea ?%%éaysm tted to the heating

surface 95, so heati ng surface 95 can be
heated - 18het édﬁoféﬁb@ﬁaﬁﬁm@ ofl isaprogisdrnaddyOstopped, at

requi n@@ taget BBrtion of the wafer 120 during the passage

thereof, at the peeling bar 91. As a result, the release
tape 3 is heated and pressed against the surface

25 protective film 110 by the heating surface 95 of the
peeling bar 91, thereby partly increasing the adhesion
between the release tape 3 and the surface protective
fiilm 110. As in the embodiments described above,
therefore, this portion functions as a separation

30 starting point, so that the surface protective film 110
is similarly separated from the wafer 120. In other
words, it is apparent that the third embodiment produces
a similar effect to the aforementioned embodiments.

Fig. 7 is a side view showing a film separation

35 apparatus according to a fourth embodiment of the
invention. 1In Fig. 7, a heat press unit 60 is arranged
above the adsorption table 31. The heat press unit 60



rel ease tape 3 to exhibit a bonding power. For this

reason, the heat conductivity of the material of the

heati ng surface 95 is preferably higher than that of

the 5 peeling bar 91. According to the third

enbodi nent, in which the heating unit 80 is not

requi red as described above, the,structure of the
separation unit 100 can be sinplTfied while at the

sanme tine reducing the size of the separation unit

100 aslicliti.2 Alasdndaééoidi wyich 4 (ventisrdddi mewveble rod 62

not shpyn; ndde a0l @nh QWehe CRBE 8o SAEIRTE I3 ¥orlA®d eng
peel i nﬁg bar 91%{&%constltute a heat| ngp, surface. As

shown ¥ HY! ERYi 8231 paf e Pt i éw oD FRE- 7.

film sepsir aifi crheappatabuscshome tod F2.sHan tike ihBerted into
eat i - I SaLr ed,at_ about the

:gongi ?%Ej?n%a%saﬁ(e,ge%tﬁér _gget ﬁ(ggpgzel }%gc%nanre%fd |5y an actuator,
oper at}®h, Shdrerefidce is aperhedt Fpgiews fuc@r9Biows in

| ocat egbsaisdradyt iakhy takoBge i o &Y &lnd i2R@ Rk okNEhile at

rel easg tape 3. .Incidentally, the heating surface 95
is pref a%ﬂf e §P%??iéﬂgt‘ﬁté i Rfisre et devel .

rel ease tap®r3hefhe aadsodptsomod aften Fig.s7, a disk 64 is

provi s'&ggl ed.; td f

1vvafer 612 délﬁ/it%c&lt%%egszégégo}éﬁg?ﬁﬁg?%o ?eraflto(}?ﬁg:dptggﬁi ?15 the rod

bar 9192 &Y & cedEler fBe rEheadametaie oF ithehdiskd6ands

?rh esa@im 'ntatafmlgreegu&ﬂa@@ @b HLQ%@Ctﬂh\g@l E’gmlfnh%%{%ei%%r of the
e heatin rfa .0 e el i ng bar : ereby .

part| ywallfneclgelgzlsbi'ng%F’ﬁegéa%eé?o%alpa%eiv%’ Yeffe lPéF@ﬁ@ify with,

tape Imrdddpersigntagecpr oteetiak 67 iilrmresponde tn the

16§mbodi fRALS, 636N IrPE AROVELnt LNETEfQT &9 T hicg PR

io
functions as a separation 30 starting point, So tgkétg
the srfddsisicatestiide P71 ars ignen gdippeter
separ ahedstfanamatihg watel 920thd miohhler Wer dse HiskS64 is

appar t .the third,enbodi t _produces a simlar
effectq&ittué] {éﬁ&etgf gﬁtéerr%%t?%%%W%ﬁ%ﬁ"ﬁ&%ﬁes?%ﬁﬁgm? fQngot the
si de gk Sowi Ag achitneseparaticon ex@fpappakthtres pressure

caccor Gidkberd &sf auet B eabod et 1the r ismé%QEieoﬁf the disk
Fig. 7,, a heat press unit 60 is arranged above the

adsor pG(%’on YabPess1thise Peats e dehste - p6hose designated by

65a, 65b shown include extensions 68a, 68b and pressure
rollers 66a, 66b mounted at the forward ends of the
extensions 68a, 68b, respectively. This is also the case
25 with the remaining pressure member 65c not shown in Fig.
7.

Fig. 8 is a bottom view of the rotatable disk. The
disk 64 shown in Fig. 8 includes the three pressure
members 65a, 65b, 65c. The three pressure members 65a,
30 65b, 65c are arranged at about the forward end of grooves
7la, 71b, 71lc, respectively. Engaging portions (not
shown) adapted to engage the grooves 71a, 71b, 7lc are
arranged at the base ends of the extensions 68a, 68b, 68c
of the pressure members 65a, 65b, 65c, respectively.

35 With the engagement between the engaging portions and the
grooves 7la, 7lb, 7lc, respectively, the pressure members

65a, 65b, 65c can be mounted in the grooves 7l1a, 7lb,



- 20 includes a casing 61 in which a vertically

nmovable rod 62 is inserted. Only the nei ghborhood of

the forward end portion of the rod 62 is shown in

Fig. 7. In Fig. 7, nost of the portion of the rod 62
shown is inserted into 5 the casing 61. The rod 62 is
connected to an actuator, not shown, and is adapted

to nmove up or down in accordance Wi th the oper ati on

of the actuator while at the sane tine rotating at a

pr edet &k reabHasiidivelpur t Aéso, asheintyatioun HordrhoRisgeof the

7, a diskerbd drs %%aCO%@bgdsb@ the QﬁhﬂgQﬂ&ngth%ngG%ves 71la,

f or war en of the rod 2 a coupler 63
di anet &r°of %QKaQﬁ%ﬂ?cé&vﬁéyfsﬁ%SFQEﬁ|Eﬂq)P4§ﬁﬁﬂret8e8Pers 65a,
| ar gersitharsicheadi aeeker of phsltma{ ein A3 ghhwevédisskia, 71b,
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the coMtGiCtive f89m R4Pt Abra %af%WIIQQﬁ|dﬂﬂfqyﬂn@elegslze is

havi ngc@mnbd rya@faqut@m?t @heréﬂ@ﬁé anthaldap AEualo nt thllaeloo
di ameter of . .the d| 5 mpunted to eﬁFend war d
from tHEFEHE D&t £84 S0 FNPRRETOR kS GHEATLY GRBI1GRBIE to the

or, forafexailOd, hahrieg préeéssfic e serdhans a@ﬁualteng the

1@ttacf1%ﬂsttqotn@e JrOVRE ng%ggﬁseqﬁose dsgla%ka

these three pressure ers S|gﬁateg by
65a, 65b sHdw?-i REl Gae éﬁt%@@%@oc&%afr%m@nd& the grooves

pressurg,, ral ery.683. 66b opunt ed, aatn\?t]]@e f@a%{lg €DHS rrom

of the extensions 68a, 68b, respect]
al so 9 aEders wWiphFifie ?en‘ﬁh‘?ﬁ%rﬁrre%‘tﬁ éhyepperessure

65C notersieasn 6|5|a Fiegb, 765Fi gre &ﬂﬁragebptswyt\éhewmy
k. Th sk 64 sh wnl

h t at.apl

1o LRt o ofue LSRR ot SbE dgak 64. e
The tHﬁ@@tpmags@fethenﬂ9$saﬁﬁkﬁ bﬂrwﬁﬁm afhataaey adjacent
ar r anged At rabaut th?@efsfé‘%@r@%nﬁien%r %%‘éesasﬁlaﬁsc is

71b, 71c, respectively. En agln portions (not
adapt@fﬁﬁ?e@néﬁgéetﬁér%?Bo with pfcthperelease tape
arranged at the base ends of the extenS|ons 68a, 68b,

2§8C of thepresgyie.menbers 653 65k 650,
respectivel V. t R* T he ehgayenent &R ggessure
engagﬂﬁﬁbﬁéﬁtﬁénéranmoﬁh@ed with the rotary axes 67 thereof

directed radially of the disk 64. Further, the forward
end of each pressure roller 66 is located substantially
flush with or slightly lower than the forward end of the
25 cylindrical guide 69.

According to a fourth embodiment, an electrically
heated wire ({not shown) is built in the pressure roller
66a of the pressure member 65a. When in use, the surface

of the pressure roller 66a is heated to a temperature of

30 about 100 °C, for example, required for the release tape 3
to exhibit a predetermined bonding power.

Fig. 9 is a partially enlarged view of a film
separation apparatus according to the invention with the
heat press unit down. As described above, the heat press
35 unit 60 is actuated with the release tape 3 and the
surface protective film 110 slightly in contact with each

other. By driving an actuator not shown, the rod 62 of



grooves 7la, 71b, 71c, respectively, the pressure

nmenbers 65a, 65b, 65c can be nounted in the grooves

7la, 71b, - 21 71c, respectively. Al so, the engaging
portions of the extensions 68a, 68b, 68c can slide

al ong the grooves 71a, 71b, 71c, respectively, so

that the pressure menbers 65a, _63 % 650 can be set in
position in the grooves 71a, 71b, 71 respectively.

Even in the case where the surface protectlve film

110 ofthe et PEEGs ginfitefBnisi axsppded sdoynyand. The rod 62
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120 f rominsdicadt gedde) ROFPgmes, 1Rk reAWract tHa Nt hee release
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% %ept
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arbitr%ﬁ@PQﬁﬂh&%@dﬂ spaés.of the three pressure nenbers
165a, 65b, eﬁ%lec;aaeieuqeglsg Peel s g1 Jhan tsfﬂl%w%@t Bhe

of the rel ease tape Al so, the pressure rollers
66 of Hrr?eewé‘swrl@tﬁeﬁﬁéweds@fa%e ML B Sailtebee when the
rot ar yheepr@ebst heieofis drieehed rmdriad | vioof, tthe @rsksure
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1gui de \8FerAQo0r. di g Eﬁe@ef@Hfé@ srbadieHoi i@ 753, 75b, 75c,
el ectri.call heat ed ?ﬂé gt shown ¥g is bU|It in the

pressJ?b qséPrQGQBlBF HaAre mehitde @5&55Vﬁ§nr°ller
i n use&ba,hd iser ﬁaCEheoémbhﬁlm@B&w’ﬁ:n’lﬂﬂdcﬁrab@@& | 4t the edge

cxanpts T HOBL ot POl TR 18P eastty Audaging Brgegppe potnts

exanple SU|re ere
predetéﬁhlﬁ ¢ B&RJEAGUPOWRR . LI purfdas pregecitavpyfilm 110 of

2enl ar get wagwrofize {hbpe S€PRd afd b ARPAVAUSape 3.  The

accordln%s%%etgglieven |on

g%crhave no heating function and
are preferably located outside the wafer 120 to not
directly press the surface protective film 110.

The pressure point 75a is formed by the pressing

25 operation of the heat press roller 66a and, therefore,
has an increased adhesion between the release tape 3 and
the surface protective film 110. Specifically, after
driving the heat press unit 60, the adhesion between the
release tape 3 and the surface protective f£ilm 110 at the

30 pressure point 75a is larger than the adhesion between
the surface protective film 110 and the wafer 120. The
adhesion between the release tape 3 and the surface
protective film 110, however, is not larger than the
adsorption strength between the wafer 120 and the

35 adsorption table 31. The peeling unit 44 is driven with
the adhesion increased in this way between the release

tape 3 and the surface protective film 110 at the



heat press unit down. As described above, the heat
press 35 unit 60 is actuated with the rel ease tape 3
and the surface protective film 110 slightly in
contact with each other. By driving an actuator not
shown, the rod 62 of - 22 the heat press unit 60 is
ext ended downward. The rod 62 is ﬁxtended by a

predeterm ned |l ength, so that the“heat press roller
66a of the pressure nenber 65 presses the surface
pr ot eckremsnd mclib® Vica. thasreleasmﬂtﬁuxiiisIapgarbhe that a
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120. enidwaseritthr eBepteSRUFEtPOIdH S 7HA,deb2ldibéB8Cabove, the
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pr ot ect.i ve f|In1110?ﬁi waf er 0 ‘where’there is

no rel @S @EE5ETS. © erﬁr@@%ur% k?folq6é3r ¥igdp thgednhageal
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moves longitudinally of the release tape 3. In the case
where the pressure point 75a' is formed substantially
transversely of the release tape 3, therefore, one of the
25 long sides of the pressure point 75a' begins the
separation of the surface protective film 110
substantially at one time. Thus, the surface protective
film 110 can be separated equally from the wafer 120.
Preferably, the distance corresponding to the chord
30 of the arc of the pressure point 75a' is smaller than the
width of the release tape 3 and the pressure point 75a’
is located in its entirety within the area of the release
tape 3. As a result, the loss of the energy required to
form the pressure point 75a' in the area of the release
35 tape 3 when rotating the disk 64 can be reduced.
Also, preferably, the disk 64 shown in Fig. 8 is

rotated in one direction and, then, in the opposite



adhesi on between the rel ease tape 3 and the surface
protective film 110, however, is not |arger than the
adsorption strength between the wafer 120 and the 35
adsorption table 31. The peeling unit 44 is driven

with the adhesion increased in this way between the
release tape 3 and the surface pﬁgtectlve film110 at

the - 23 pressure point 75a. As @ result, it is

apparent that a simlar effect to the fore90|ng case

i s obt @i reLi®uradveralaftisespresshay tie mressure roller 66a
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peeling unit 44 described above noves |ongi inar
of thee T dI¥sse it 4pe afeR 18R basvlreahr @lltrﬁ@tﬁﬁie§§ur and
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the chardh as a dicing unit 2 used in subsequent processes.
Also, in the case where only the pressure member 65a
is provided as described above, the separation unit 100
25 according to the invention is not necessarily equipped
with the disk 64. 1Instead, the pressure member 65a is
mounted at the forward end of the rod 62, for example,
and the pressure roller 66a of the pressure member 65a
may be reciprocated with the release tape 3 is pressed
30 against the surface protective film 110 (See Fig. 11).
In the foregoing embodiments, the release tape 3 is
described as a heat sensitive release tape. Even in the
case where the release tape 3 is a pressure sensitive
release tape, however, the separation unit 100 according
35 to the invention is applicable by making sure that the
heat press unit 83, the heating surface 95 and the

pressure roller 66a have no heating function.



30 of the arc of the pressure point 75a" is smaller

than the wdth of the release tape 3 and the pressure
point 75a'" is located inits entirety within the area

of the release tape 3. As aresult, the loss of the

energy required to formthe pressure point 75a" in

the area of the release 35 tape_ 32 en rotating the

di sk 64 can be reduced. Al so, préferably, the disk 64
shown in Fig. 8 is rotated in one direction and,
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the wafer 120 adsorbed thereto
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a | oadgioioty gphewn. kRahhf ProOCeIs. ptl%%t%w gf??ﬁ 9£%E N€in be

wafer 120 is already directed up erefore
vaf er Y ¥eDhdIseddehpoligh— @ﬁ%sarwe@%lrmhwqe 306m,
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eqU|ppe MAtﬁ%tﬁglg t&Q ﬁiﬂ¥ % cF %ﬁu??#f%%ure
2fenber 65a Tins susbuft edsat tie Bhrsiid fédd 65 phetiadly melted

62, foy mRli&g and heating the plastic film, in place of the
release tape 3, against the surface protective film 110
by the heating unit 80, the heating surface 95 and the
pressure roller 66a. Due to the foregoing, the adhesion

25 between the melted part of the plastic film and the
surface protective film 110 of the wafer 120 is improved.
As a result, the surface protective film 110 can be
similarly recovered by use of the plastic film. &lso in
such a case, it is apparent that a similar effect to the

30 above-mentioned one can be obtained. Further, this
plastic film has no adhesive layer and, therefore, is
less expensive than the pressure or heat sensitive
release tape containing an adhesive layer. By using the
plastic film in place of the release tape 3, therefore,

35 the running cost of the film separation apparatus can be

suppressed.



and the pressure roller 66a of the pressure nenber 65a
may be reciprocated with the rel ease tape 3 is pressed
30 against the surface protective film 110 (See Fig.
11). In the foregoing enbodi ments, the rel ease tape 3
Is described as a heat sensitive release tape. Even
in the case where the rel ease tag& IS a pressure
sensitive release tape, however he separation unit
100 according 35 to the invention is applicable by
maki ng sur eint e rope Lalieatropbesst imi to 83 ha Fenbivaldmeng s

sur f acg Dor BN ta@%vepﬁgsgﬁr@oﬁQ&é e{n@ﬁ?dé'@\ﬁ% Pe scope of the
heatln%bfunctlon - S eC|f|caI , . the separatiq
[
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uni t @S@@e%@@@weufngltboah féﬁrm)ldtmtfnmt tsb@omom of the
the reigasa idape 3 may be fornmed of only a plastic
material w thout containing an adhesive | ayer.
Specifically, the release tape 3 nmay be a sinple

plastic film The plastic film 10 used in such a case
preferably has a conparatively | ow softening point or
nmelting point |Iower than, for exanple, about 100 'C
Exanpl es of the plastic filmthat can be enployed

include a | owdensity polyethylene film

pol ypropyl ene film polyvinyl chloride filmor 15

pol ystyrene film The softening point or the nelting

point is not necessarily about 100 OC and a plastic

film having a softening point or a nelting point of

not lower than 100 *C may be used as long as a

sufficient heat anmount to nelt the filmcan be

generated. 20 In such a case, the plastic filmis

partially nmelted by pressing and heating the plastic

film in place of the release tape 3, against the

surface protective film2110 by the heating unit 80,

the heating surface 95 and the pressure roller 66a.

Due to the foregoing, the adhesion 25 between the

nmelted part of the plastic filmand the



surface protective film 110 of the wafer 120 is
inmproved. As a result, the surface protective film
110 can be simlarly recovered by use of the plastic
film Also in such a case, it is apparent that a
simlar effect to the 30 above-nenti oned one can be
obtai ned. Further, this plastic filmhas no adhesive
| ayer and, therefore, is |ess expensive than the
pressure or heat sensitive release tape containing an
adhesive layer. By using the pEa&tie filmin place of

the rel ease tape %11@%@9&9&€i0§5a%;2§r£%§1p,ir gﬁgasxggs%fp_a §ring the

the fi separati on apparatus can.
An app#%qd?iag‘ia‘ea itati 6 1Bf APREIeMbbUt nehilace of a wafer,
descr i betbmabovey:i s of course included in the scope of

t5he i nvention. It vvial L«aQSrUQQSE@%OOd by those ski

; . t1on .Rleans for adsl%%ing the
in the art that this invention, deéscri &d abdVe WWh

ref er eftee 5 ity JUAbi eamaeppsdrheht she chlvenmddidatdgn surface

ot her vbsecidai redesoniskeduaboven WhpdoWy 0epy ting
fromthe scope of the invention. - 27 CLAIMS 1. A

filmseparation appafatGsS2For LeRpaFTiRE 1 19785 ifioh supplying
at t ach8te trelaafsd magppbhntat tba Silhame tdfe & iMaf @pplication
1ponprising; - a wafer adsorption nmeans for adsorbing

the wafer in such a manner that the filmapplication
surface of the wafeP BBASLINGuReINANLIppEresUMdacad heating

rel easeén1yapRe psploy ABansel8hsSUPHbY I NY tHh@dRl 83%@ion of

tape onto .t film,on_t fi.lmapplication, 1
sur f act;}}e 3 HéE4t i%&lﬁgngﬁ?o#l%eﬁ?%yaﬁ T (i
only aagwmsicyf befieeeel ehserébpesattdge edyehporftiilanaaf the

1bhe vafar agaidkst Lhebi! pupberghy to improve the
adhe\é\?%n bet ween trhe ?el eas% tape and the filmat the

is part of the rel eadeSERpEAtHPR ReXEp oAt iSeayesagy the film
for sepamattheg fihe bppMication surface of the wafer by the

release tape with a part of the release tape improved in
adhesion as a separation starting point.
20 2. A film separation apparatus according to claim
1,
wherein a heat press unit for pressing the
release tape against the film in the heating means has a
circular or arcuate cross section.
25 3. A film separation apparatus according to claim
ior 2,
wherein the separation means includes an
edge member brought into contact with the wafer wvia the
release tape.
30 4. A film separation apparatus according to claim
1,
wherein the separation means includes an
edge member brought into contact with the wafer via the
release tape, and the heating means is built into the
35 edge member of the separation member.

5. A film separation apparatus according to claim
1,



fromthe filmapplication surface of the wafer by the
rel ease tape with a part of the rel ease tape inproved
in adhesion as a separation starting point. 20 2. A
filmseparation apparatus according to claiml1,

wherein a heat press unit for pressing the release
tape against the filmin the hegtégg_neans has a
circular or arcuate cross section. 25 3. Afilm
separation apparatus according to claim | or 2,
wherei n the separati ohemeansthachegebn@ameadygd minbes a

broughfrd 40-£onRNaGt WabAniBeowafery Mia e » d.%la%@S%ape and
t ape. %9 4. A f|In1separat|on‘af aratus according to
cl ai mATERYE dihMOvE SEPsFant oA ﬁiéa‘h%arm@l”lﬁféé/ &R the release

edge neder dyrddughkt phitoogonhacte Wedde theparafseheritdd by the
the rele t ~.and the heating neans is built into

the Séﬁédge ﬁ%%@g%?%ngﬁéngeBE?ﬁtud%fﬁﬁf'er. S. Afilm

separ at i on @ppafatiidmageppdihgon capppaiands acc2gding to claim
whereif, the heating means includes a pressure roller
capabl e of heating thﬁﬁreLease tape and adapted.to

nove substantially tFaREGEFsENS Rertifd Masgssdnciypes 2

and t heotparablef dibé,r el pasealape ¢S teataesyrehecdlers are
18" eSSUARl S TRYI AGyQYCLLEREPAUL 1 Arllbie ajax in
Separati on apparatus according to ¢l aim5C wherern“the

heat i fj*Gfea@ngarnerudbatathe oratabl@nali sikesa ofl thal prgssure

of theduiessuneer abkatsdase dfe MAHILRd 3 thide rbeWeEble disk,
surface Q:the rot at abl e gisk,in such a _manner that

the rotstidTaPIER8ET6f TPhéehrES sttt 1oanaldysmgred along an

| ocat etcorert ber adilassof tipe avttHaldiemedicsk rotandohhef the
1Br essy g JiQh1er dssyrotationally noved along an arc on

the rel ease tape at _the tine of rotation of the
7. A film separation method for separating the

film attached on the film application surface of a wafer,
comprising the steps of:
arranging the wafer on a wafer adsorption
20 means in such a manner that the film application surface
of the wafer constitutes the upper surface;
supplying the release tape onto the film
on the film application surface;
heating by pressing a part of the release
25 tape against the film of the wafer by a heating means
thereby to improve the adhesion between the release tape
and the film at the particular part of the release tape;
and
separating the film from the film
30 application surface of the wafer using the release tape
with a particular part of the release tape, having an
improved adhesion, as a separation starting point.
B. A film separation method according to claim 7,
wherein the release tape is formed only of
35 a plastic material.
9. A film separation method according to claim 8,

wherein the plastic material is formed of



15 rotatable disk. 7. Afilmseparation nethod for
separating the filmattached on the film application
surface of a wafer, conprising the steps of:
arrangi ng the wafer on a wafer adsorption 20 nmeans in
such a manner that the filmapplication surface of
the wafer constitutes the upperdsggfgce; supplying the
rel ease tape onto the film on the”filmapplication
surface; heating by pressing a part of the release 25
t ape aga$nbictdrt dnd mrofa plermndficy bf matheatdng imednsling
t her ebyo1 @t HPr [ be : I

tape. Bor L her i SR R et B Tpan S FETRR and
rel easB®t &P TeNind separating the filmfromthe film
30 application surface of the wafer using the rel ease
tape wth a particular part of the rel ease tape,
having an inproved adhesion, as a separation starting
point. 8 A filmseparation nmethod according to claim
7, wherein the release tape is fornmed only of 35 a
plastic material. 9. A film separation nethod
according to claim8, wherein the plastic material is
formed of - 29 a selected one or a plurality of

mat eri al s including polyethylene, polypropyl ene,

pol yvi nyl chloride and polystyrene.



