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| ‘NVENTI ON The present invention rlelates to a nmethod and appar at us
for applying a protecting filmto a seni conductor wafer, in which after a
prot ect i nT¥TLE OF THENINMENTION t he surface of a seniconductor wafer,
the protecting filmis cut to match the shape of the wafer. DESCRI PTI ON OF
THE PRI OR ART When a sem conductor is manufactured, a grinding
process (KvietodantaApparatus fop) Applyiagra ProtectingFilmdoum8emicdaductorace of
the sem CW or wafer (hereafter referred to sinply as "wafer") to thin

it down in er to carry out mniaturization of the sem conductor chip,

and in this process the upper surface (i.e., the surface forned with the
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the wafer and then cut to match the shape of the wafer. In this
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to match the shape of the wafer.

DESCRIPTION OF THE PRIOR ART

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

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

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



2 However, in the above described prior art method, it is not
possible to adjust the back tension. Consequently, when the back tension is

too high, a shrinkage force will act on2he applied film and this creates
such risks as war page or rupturing. Further, if the back tension is
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For positioning of the semiconductor wafer, a straight line portion
referred to as an orientation flat portion is formed, and in the prior art method
of cutting the wafer protecting tape, the intersection of the orientation flat
portion and the circumferential portion of the wafer forms an angular portion,
and at this angular portion a remnant (burr) of the cut protecting tape is
created.

When a cut remnant exists at this angular portion, such cut remnant can
be pulled into the grinding apparatus during the backgrinding process, and if
this occurs the entire semiconductor wafer can be destroyed. Consequently,
up to now there has been a strong desire for a protecting film applying
apparatus that does not leave behind such a cut remnant.  Further, in the case
where the bonding of the protecting film to the wafer is insufficient, such
portion can also be pulled into the grinding apparatus and create the same
-problem described above, and this has lead to even more desire for
improvement. |

SUMMARY OF THE INVENTION



3 A first object of the present invention is to provide a nethod and
apparatus for applying a protecting filmto a sem conductor wafer which
prevents the wafer from bei ng warped or ganaged and which prevents winkl es
fromformng in the protecting film In order to achieve this first
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-seni condud BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1is
a front view of an enbodi nent of an apparatus for applying a

In order to achieve this second object, in the present invention a
semiconductor wafer having an orientation flat portion and a circumferential
portion is placed on a table and then a protecting film is applied to the
semiconductor wafer. After this is done, the protecting film is cut to match
the shape of the semiconductor wafer. This is carried out by moving a cutter
or the table to cut the protecting film along the orientation flat portion, rotating
the table while the cutter or table is being moved, arranging the cutting
direction of the cutter at or below a prescribed angle with respect to the
tangential direction of the circumferential portion of the semiconductor wafer,
and then rotating the table to cut the protecting film along the circumferential
portion of the semiconductor wafer. :

I-i

Further, in the present invention, a guide roller may be plaéed in front _
and/or behind the advancing direction of the cutter to press the protecting film
against the semiconductor wafer.

BRIEF DESCRIPT ION. OF THE DRAWINGS

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



protecting filmto a sem conductor wafer accor di ng to the present

I nventi on. Fig. 2 is a plan view of the apparatus for applying a
protecting filmto a sem conduct or waf ergaccording to the present

i nventi on. Fig. 3 is a side view of the apparatus for applying a

pr ot ect i ngyrbidciingofibmotona semiedidictapviifepacerrding té thé presene$evention.

I nventi on. Figs. 4A and 4B are respectively enlarged front and side
views of the cutter portion according to the present invention. Fi g.

5 is a block dipigt 2risshplanneiewhef trnapparasysemapplyingaanptectingsfiimrto a
applying a pr.ot eatl rbg} fl%m to ad.sem' conduct or, waf er. according to the
present i SCEHEPBAUCIOr walergceording to 1he present MVeROD, v qr awi ngs showi ng
the application operation of the apparatus for applying a protecting film
to a sem condugt.or ;waf er, .accor di to the, prgsent .inventiQn. .. . ig. 7
s & plan vi ewlie Aiig.a sige view of the gapatanl FyFERER piflcting fimupats
showi ng t Renficbhidetorpwatir avtording focthegsresbrr invehtione waf er according to
the present invention. Fig. 9 is another explanatory draw ng show ng

an exanple cutting operation for the periphery of the wafer according to
the present inEigsi 4A and 4B=3r tspeCiveN dilafdedfrontandrideRiEws BfBID VENTS
Lovention will now be described with

A detail ed description of ,fthe esent
ref erence teg@rﬁgmdmgimp%spresen IVERNO, .t view, a plan view and a

side view of one enbodi nrent of the present invention are respectively shown
'n Flg 1 F g'Fizg. gr}%l aFf)ﬂicdeiaé‘?am showing the control system of the apparatus

for applying a protecting film to a semiconductor wafer according to the

present invention.

Figs. 6A - 6E are explanatory drawings showing the application
operation of the apparatus for applying a protecting film to a semiconductor
wafer according to the present invention.

Fig. 7 is a plan view of Fig. 6B.

Figs. 8A - 8D are explanatory drawings showing the cutting operation
for the periphery of the wafer according to the present invention.

Fig. 9 is another explanatory drawing showing an example cutting
operation for the periphery of the wafer according to the present invention.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

- A detailed description of the present invention will now be described
with reference to the appended drawings.

A front view, a plan view and a side view of one embodiment of the
present invention are respectively shown in Fig. 1, Fig. 2 and Fig. 3. As



5 showmn in Fig. 1, an apparatus for applying a protecting filmto a
sem conduct or wafer 1 according-to the present invention conprises a
protecting filmsupplying portion 100 fa§ supplying protecting film a
waf er conveyor portion 200 for conveying a wafer, and a filmcutting
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roller 10
force (back tension) to the protecting film 109. The amount of such back

tension can be adjusted as described below.

As shown in Fig. 3, the press roller 107 is held by a holder 127 which is
freely guided in the vertical direction by a bush 129 and vertically moved by a
cylinder 131. In the vicinity of the press roller 107, a chuck 135 comprised

“of two L-shaped plates is arranged at both ends of the press roller 107. These
two L-shaped plates can be opened and closed so as to hold the protecting film
109 in the space therebetween. In this regard, the L-shaped plates are opened
and closed by a cylinder 137. The cylinder 137 is fixed to a cylinder 139
which moves the chuck 135 in the vertical direction. The cylinder 139 is
fitted to a cylinder 141 (Fig. 1) which moves the chuck 135 in the cross
direction of the protecting film 109 (the left and right direction in Fig. 3).

The cylinder 141 is fixed to the holder 127 of the press roller 107, whereby the
chuck 135 is raised and lowered as the press roller 107 is raised and lowered.



6 In the wafer conveyor portion 200, a rotation table 201 for

hol ding a wafer Wis fitted onto the top of a table support 203 so as to be
freely rotatable thereon. The table 201 gs rotated by a notor. The table
support 203 is mounted on a rail 205 so as to be freely novabl e thereon,
and a belt 207 is stretched between. pulleys 209, 210 so as to be parallel

to the rail 205 wth the belt 207 h f.ed to t b 203
by a connecti ngiipthg wa %qri‘:o;‘ﬁ‘é’%tﬂqr@;h ’:)arslpqe}gpseﬁa&? gﬁh&‘?ﬁ‘&f’i@g%&é in
et A Z‘ﬁ’gf‘f‘ﬁ'é‘aigﬁeag?‘ggﬁ@ sof %ﬁ‘g"t‘ﬁ@ 0o rﬁlﬁsﬂa%{’ as be(f',?éymmb-le
wn in
Fig. 2, a tHemeen.t table, 401 4S 5ok Vlanﬁlq QRLFp%“PaPs° 93 f
Elrogfe ngu?pggghzﬁohmfaégggsww be freely mmablzetliem;erandaabelft&ﬂ?eml elrn t he
t
shown in ttEet Gﬁﬁ%th‘?g‘yfegrwl qyﬁr?égéiuiﬂf% agé‘{%bﬁ @{atlﬁ)ﬁ; ﬂ%@d %Q‘g gg@l%
smal | hol ds5e]a2@7 chﬁcﬁmmchtd&mnahldsu ppert(208 by lacvenriectingplate2iligs)

Securel y. HERG PRSP0 iy AixeBibyh HbE 2 anth (i Why tngitgith Gie a0,

and 4, in ¢diebéimade to mowe jvarecipréfdting manneralong ¢he wail 20530y opcratmg
arranged an mcéige to the side of the wafer W In this way, by carrying
out a cut th on with a cutting blade 30l1a inclined to the side of
the wafer W the protecting film2109 will not protrude beyond the perlphery

Phe i t1 asoni c e S EIE 2 & Bhicgliy OF £185uy, 2Pl Rabving Phe iinBRAdol' 1,
Tlhgt 2261387@;% wafgn %;rgfﬂleghr??%%tes thatoreespo ﬂcbtosvﬂﬁ)ﬁummdeﬁafems amppor t
gdvanm ng @m&f@f}% %PPP%S%?‘E%P?E*E%E‘@%% gﬁ%@%ﬁ as&é‘«g%ﬁ{go 8??1@&@1 ade
SP;aal gl ::11 ]ﬂ?legogot Ehewglxgpget%mmn gs) Sﬂﬂfammed irxthe ratation tablet 201, rant;iljer 303
t he vertl F@ﬁrl‘ngS %‘?acqméo&ﬂigr i "mﬁﬁébeo(@gs? é@eﬁl Yﬁgenep: Es

301b p{ OV:&?Wm s) kréa alv%mummbe:mwc(ﬁgml) avhbrpbysmba makes itepossiblehe
support plates or ush th d |1
305 vertic®@ ?ef’ué hgﬁf? %Bagrplég$¢§8388ftgﬁ%eﬂ? tgt [ oﬁst abfaegglolfa e

As shown in Figs. 1 and 4, in the film cutting portion 300, an ultrasonic
cutter 301 is arranged at an incline to the side of the wafer W. In this way,
by carrying out a cutting operation with a cutting blade 301a inclined to the
side of the wafer W, the protecting film 109 will not protrude beyond the
periphery of the wafer W. The ultrasonic cutter 301 has a tip portion
equipped with the ultrasonically vibrating blade 301a and is held in a cutter
holder 303. The blade 301a is situated between guide rollers 305 mounted to
support plates 307 at positions in front and behind the blade 301a along the
advancing direction of the cutter (the left and right sides of the blade 301a in
Fig. 4B). The support plates 307 are fixed to the cutter holder 303 via a
slider 309 by means of a fixture 308 so as to be freely moveable in the vertical
direction,.and tension springs 311 are suspended between pins 301b provided
on the ultrasonic cutter 301 and pins 307a provided on the support plates 307.
The force of these springs 311 pushes the guide rollers 305 vertically agamst
the upper surface of the rotation table 201.




7 The cutter holder 303 is connected to a piston 313a of the cylinder
313, and the cylinder 313 is fixed to an inclined plate 315. Further, a
slide table 316 is fixed to the inclinedyplate 315 and the cutter hol der
303 is fixed to the slide table 316 via a nmounting plate 314. The
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(toward the right in Fig. 4A). In this way, it is possible to prevent excessive

loads on the wafer W or the cutter.
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As shown in Fig. 1, a holder 329 for holding the press roller 327 is fixed
to the moving plate 317, and the holder 329 is moved up and down by means
of a cylinder 331. The moving plate 317 is fixed via plates 330, 332 to a
guide 333 so as to be movable in the Y direction by means of a motor 335.

In other words, the cutter 301 and the press roller 327 are fixed to the moving
plate 317 and undergo motion in the Y direction by means of the motor 335.

Fig. 5 shows a block diagram of the control system of the apparatus
described above. In this regard, a control device 400 which serves as a
sequencer and the like is comprised of such elements as a CPU and memory.
In this control device 400, data such as wafer size and the degree of motion for
each motor is input in advance by means of a data input portion 401. Also



8 provided are a vacuum switch 403 for applying suction to a wafer and a
start switch 405 which outputs a signal instructing the apparatus to begin
operations. Further, cylinder switches 47, 409,411, and 413 are provided to
output a top dead point and a bottom dead point for each cylinder. A back
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After that, the vacuumswitch 403 is operated to apply suction to the wafer
W and then the start switch 405 is operated to nove the table 201 only by
t he amount i npuNext) aadestriptiorndf the operationhef thendabovrodescribed dppatatusi| ess,
as shown in ﬂ)g .6A, 6B. At this tine, the chuck 135 and the press roller

‘A |g§¥9n'p03| tion,

107 are i ¥ wi th the chuck 135 held on both sides of the
protecting film 109. - Next, the press roller 107 and chuck 135 begin
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peri phery position and the protecting film 109 is pressed against the table
201 AL LIS e sk vl 0SB ARSI, Thif ey B o
manually or by means of a manipulator and an automatic supply device. In
particular, the wafer W is placed inside one of the grooves 201a having a size
corresponding to that of the wafer W.  After that, the vacuum switch 403 is
operated to apply suction to the wafer W, and then the start switch 405 is
operated to move the table 201 only by the amount input in advance, after
which the table 201 is held motionless, as shown in Fig. 6A, 6B. At this time,
the chuck 135 and the press roller 107 are in a raised position, with the chuck
135 held on both sides of the protecting film 109.

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



9 109 is set as low as possible to the extent that the portion 109a of the
protecting film 109 which has not yet been applied does not cone into
contact with the surface of the wafer Wgsee Fig. 6C). This value is set in
advance by the back tension adjuster 415 taking into consideration such '

factors asiadigs 48 Aowhs PiRsIC S the Bidrttiad R péttith F09#0dthér om the

tension r to the press ro nment .of, the

07 d d, of X
s o 108 Whichsaok s e Ao O3 P S ATl
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presses the pro e.ctl ng . .109 'nst t W ..the t e 201 i.s noved
(Fig. 6D) by ?m back tgi?%%ra weaﬁﬁga me uge qoé’ébd%“&?’ﬁé‘&ﬁ%ﬁtq}ﬁ qSﬁZlefi | m
(to the 'e\%‘i?g'm of the Cﬁt)otecting film D09 S¥isicHanGendd fion ke sdision rbHend68 too

s p

tensile forc ed gn the protecting film1l i A4 ied to
the wafer he PESSS H?ﬂﬁkig@ qr@&@pqgepﬁ Ofcm%é{ﬁh!% (ﬁftbpmggﬂe:%oiﬁ W%éﬂl%ghd
}:hi tShIOr eVeﬂb HeSselMalaé nesy Bé%ahgeawe%w%Mrmt idr:)_atljltsftmw. Wn the statf: .
urther, cauge [ he edge, gorjions’ o otecti | r ed in
the cross ‘S?Scéﬁ?q({){’k’?%gﬁbﬂeﬁbeMES%M@IEI&PI%SS?%ﬂg? PEAtE]Sﬁgg tflg? 3 i ed
over the c4@fifseitHewiaf@n W theltably 2048 nisvdd (Figl 61) byndniyha prescrebed t
possi bl e to prevent tEe ccur.rence oé W .okl es Ehin LhﬁrEr $s roller 107
makes cont@@ountin the gcedipgdireciion q fhf‘eﬁg%&ﬁ‘é e 1o TG se tensile
force when the protecting film 109 is being applied, it is possible to
revent a shrinkage foyce fr ri sing. Aftek, that, .th K135 i
(F:)I o\s/ed and t hla ﬁagecmsw‘%@ftﬁ? hgbﬁgo?%@qsﬁguq quﬁdfogréﬁ" » Bﬁfgagqcmu Etﬁ g. o
Gonn 1 FL A e L g e p The
own in Fig. n e prat egting film is cut. .Lhis tine e
eyl | nder 38t orbthe FiptegHBBS 105! Hur this Brevsnis ARy ssiicibfiiwariits PET ) o
327 al ong aﬂﬁagequgeub@ﬁnﬂN;nove together with the cutter 301, whereby the

protecting film2109 is pressed against the wafer Wby the side press roller
327. Namely, the protecting film 109 undergoes doubl e conpression by the

press rol |l ers 1Pyrthds,bécause the edge purtions dftthe iprotesting filth T0fareaputed
Fai sed anci GisEossieschinnbiheseof hE th cbgk 1o, i tenSl FORE IS Mipliet Gt
comes. Fur {Heeérost idirectith of tiesprotetting Flm 169 pand thisimeakies it possible to
- prevent the occurrence of wrinkles when the press roller 107 makes contact.
Then, by releasing the lengthwise and widthwise tensile force when the
protecting film 109 is being applied, it is possible to prevent a shrinkage force
from arising.

After that, the chuck 135 is closed and the edge portions of the
protecting film 109 are grasped (Fig. 6E), the cutter 301 is moved along the Y
axis (the direction from top to down in Fig. 2), and the protecting film 109 is
cut. At this time, the cylinder 331 is simultaneously driven to also lower the
side press roller 327 along the Y direction to move together with the cutter
301, whereby the protecting film 109 is pressed against the wafer W by the
side press roller 327. Namely, the protecting film 109 undergoes double
compression by the press rollers 107, 327 to be firmly applied to the wafer W.
Then after cutting has been carried out, the press roller 107 and the chuck 135
are raised and remain on standby at the raised position until the next wafer
comes. Further, the side press roller 327 is also raised.



10 Next, a description of the wafer peripheral portion cutting
operation will be given with reference to Fig. 8 At the conpletion of
cutting the protecting film 109 in the gpove-descri bed process, the cutting
bl ade 30l1a is at the position Clerr] in Fig. 8A, after which the cutter 301
I's raised and noved (in the Y dlrection) to its home position, and at the

sane tinme the table 201 is o t X qi wh by th tt
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tsﬂgv\n; :j Inr n cmm&BC the bxlitrtmg blmiesw&a is losvered msia?mm&spmecungnvedt |h n
di st ance fma&éﬁé\%% e@@ {ti g%j%‘t?er ghgﬁnfpﬂoy‘% b%F @8@5@@@’@% ©
t he tglrolcleotgglwaferg?l gfldnoves/tdoan angglagtpmtéoarﬁmn the otheriséde of the o
Count o1 OShGe AREROALr IR ol e OB G aBn S S5y GTBEREY”

per pendi cuhathis¢imésno rdanage iwdll ddcar becatsethe pof the caittihg blade 3@l alis |
I nt ersect an cf%ftfnded cugﬁﬁ%of the circunferential portion of the wafer W

at Jerr] ! between Clerr] and Clerr] in the X direction
bei ng d[err] and the di stance between Cferr] and CJerr] in the Y direction

peing alerr Uhobl Hlode S5 IS TR oo BRARAYS

descri bed aboveNef‘Fre b
and the watanoVédtintthe )édg:dcﬁnnt(cfmmcthe@i@trtp thedeftdn ElgeSB)tonlyg)\mrrthct i on

Gi recri on Ustihes’ & Shoirh fn Eik 8B, Sife s MEsande B Cottigeblade ddiER" | A
the tabl e RoYeddnrthedY alirevtion thbehmblowfr@m bottom to top imEig.i8B) oaly i s cut
along the GO RERE & tﬁfrtﬁ@lf % sYhehroti2tion Wit the bovéldestribed"

cutting is
movement, the table 201 is rotated only by an angular amount 6 in the

counterclockwise direction shown in Fig. 8B about a center of rotation O.
Now, if a straight line is drawn from the center O of the table 201
perpendicular to the orientation flat portion, such straight line will intersect an
extended curve of the circumferential portion of the wafer W at C, with the
distance between C and C, in the X direction being d, and the dxstance
between C and C, in the Y direction being d_.
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pnd @

-

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



carried out, the cutter 301 and the table 201 are noved toward their hone
positions and are brought to a stop as soon as the hone position sensors
447, 419 detect the cutter 301 and the tqaple 201 at their respective hone
posi tions. Now, even though the above exanple shown in Fig. 8

descri bed dabﬁedt&dtl tlge dut’t@tSBO!’ ran@fthbftﬁblw@l age Ml ﬁﬁ&@«( tHeifRoftig ecti on)
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bl ade 30l BPdafect ¢heeuttep 3041 41 thie! tablé201 s IRely 'réé éhtix%chd)ﬁié posiﬁohbe

circunferential portion, such as having the two di rectlons bei ng of fset at
or below a prescribed angle (e.g., [err] = 0 [err] 15[err]). ‘As is further
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Co t he ourangs i FUMHE Hi8ctsh or ths Huride Bl 3pTH 50 438 ot comcmfm
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irection of .t he Cir ere Pt S to
cut “the. proittinBbiaaF 30TaRSie (e BRabnGR firetin 8 1BE ity fhrplia
t he aglgul af therWafBr W, it iwposmbkett@tcmrthélpn)tmmg fibm maldngsthwﬁmphéry
PoOsSsI et I e
Furt her rmrog the ewﬁké §’b§‘5‘£e“ éﬁ%ﬁf’h’é{bw %ﬁ& gg?" g%T Il 1& Ehe W?H’lg he
cutting g:brlede 361 aahoves too fapinsidedhe cutting Ihéadewlﬁﬂdla ﬁs mehbietto ithe ﬁf t he
cutting esovvnlnFlg 8 the
cutting b|03ﬂ§6§oﬁ§alﬁ§ltwg\ﬁ§%ﬁ(ﬁgﬁﬁ OfﬁﬂstsBWr ection facing down).
Consequently, the pr esent invention makes it possible to carry out accurate
cutting. In thi Q t S whi ch .t he
direction of t Yﬁ%gé‘gm (;Eesrgéhgﬁts’g& % bgﬁi@s& ?‘%&%‘F&%%‘& Ul ong
t he tangerwithlthe umm dirextionhmatchingrthe tangemtialdirection of thdﬂfe \Aﬁf er, but
inthis c t 0 te ting
blade to ﬁfcbuﬁfgapﬁé‘f ﬁgb?@ bg?lag g{ﬁtfer %rp\%fth th@bubfing WirddtforPhrrhliged 4t
or below a prescribed angle with respect to the tangential direction of the -
circumferential portion of the wafer, it is possible to cut the protecting film in
accordance with the size of the wafer even at the angular portion of the
orientation flat portion, and this makes it possible to prevent a cut remnant
(burr) from being created.

-_)

Furthermore, in the above embodiment, the protecting film is cut with
the cutting direction of the cutter fixed. In other words, the direction of the
cutting blade does not change (e.g., in the example shown in Fig. 8 the cutting
blade 301a is normally held in a fixed direction facing down). Consequently,
the present invention makes it possible to carry out accurate cutting. In this
connection, the prior art teaches a method in which the direction of the cutting
blade is changed to move the cutting blade along the tangential direction of
the circumferential portion of the wafer, but in this case it is easy for the
cutting position of the tip of the cutting blade to slip and thereby create cut



12 remants (burrs). In contrast with this, in the above-described

enbodi ment of the present invention the cutting direction of the cutter is

f4 xed, and because this makes it difficypt for the tip of the cutting blade

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

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

In the above-described apparatus, the movement of the cutting blade
from Figs. 8B to 8C may be carried out while maintaining the positional |
relationship between the cutter and the protecting film, namely with the cutter



13 following the angular portion of the orientation flat portion. In this
way, the continuity of the cutting point of the protecting filmis

nai ntai ned, and this nakes it possible fg reliably prevent the creation of
cut remants and burrs at the angular portion of the wafer. In one exanple

met hod of ¢ ”{rac Hehziﬁglﬂﬂf‘ o}ﬂi'@nmué ahemﬁmmaewﬁbnof Ihlthisnwhgy they be
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As descri bed above, beCause the present i nventi on makes it possible to
adj ust the back tensi-on when the protecting filmis being applied, it

betc?]msts possi b'FuitﬁeﬁFWéﬁﬁiglﬁ meﬁbitvEméntloflthe Oclmtﬁnglbrlmltﬁiﬁmflgaf&B
wi t hout caus e, or darmage e.sem ¢on 7
Furt her, Weéé%ﬁg%ﬁgrgmgﬂf Wﬁ’flﬁﬁﬂk&q gutﬁ%ggptg?lé f”@’l &e\{\ﬁéﬁ%‘f%q g{:m%g film
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film can ﬁﬁgne; bondna:;lés i oRL maf b birfe LD R orIyang eat i on

of cut re
cutter in the XY directions or only the table in the XY directions.

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

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



14 WHAT | S CLAI MED | S: 1. A nethod of appl ying a protecting filmto a
sem conduct or wafer, conprising the step of: provi ding the protecting

filmin a feeding direction; and 14appl ying an adj

force to the protecting filmalong a direction opposite tﬁumnﬂllm“ﬁlllfﬁlllll
direction Wflﬁh 1@&@ m 2. The nmethod of Claifm 15 furthef *
conprising t es!eps of : S: setting the tensile force at a relatively
| arge val ue at the beginning of applying the protecting filmto the

sem conducit or AWgefhod 03 1n§04 ghﬁ&@nh dilm B atseaiicoadacionwafes, stret ched
state; an alﬁﬁtepé} nsile Torce at a relatively smal | val ue

during th@%ﬁl’lﬁ@é& ‘the protecting filmto the sem conductor wafer
in order to pr%!§ﬂ 1ﬁ ﬁnadjl@gtﬁbw"teﬁﬁll@ﬂ:'@fdbcélbngédir&cmbncdpﬁmﬂerthe yet been

applied to t er om conming into contact with the
seni condudeedl pctlon O?tﬁ?lﬂi W&iﬁiﬁl Caim2, further conprising the

~stef OI. f' applying a tensile :orce in the cross direction of the
rotectin [ fil h
gem condu %f@?tho‘i]oﬁﬁ&rﬂaf E‘gﬁﬁﬁa ‘"ﬁlﬁ ttﬂg B{cﬁe‘?ﬂ Inggfl : mmt E)Oat ©
sem CO“SUCE or Vs%?ﬁn g the mt. le forog at haeldtevelydarge value at the degimning of
sem conduct or, wafer on_ .a DI €SS t
the wat er Wlmﬁl%lmt%ﬁl%% i o the serpfRuflchdy e PLOfE place B ©
tcge?thgngrgﬁoeét oRéatis m:qﬁiﬁemfl I stretshedestatehandabl e and the roller; and |

;
zgl ong a di 11; ect |§?ﬂt g|t?@ll%@rcgﬁtéée%dﬁ&l?§§igﬂ\% @ﬁ@ﬁg hl rri':& & :hl m
y neans ft:het protéecting filireto ther sengiednductort wi rtmmhetlneppemt ol | er.
5. Th t ho th f
e e SR of bk ing ot W ARk g o, B he pemigopaiElor "
t he begi nnwmfertfrommmg intoccontacewtfhnthef semicomductorswaferonduct or wafer in

order to place the protecting filmin a stretched state; and
setting the tensile force of the tension roller at a relatively small val ue

3. The method of Claim 2, further comprising the step of:
applying a tensile force in the cross direction of the protecting film at
the beginning of applying the protecting film to the semiconductor wafer.

h

4. A method of applying a protecting film to a semiconductor wafer,
comprising the steps of:

placing a semiconductor wafer on a table;

pressing the protecting film onto the wafer by means of a press roller
biased toward the table;

creating relative movement between the table and the press roller; and

applying an adjustable tensile force along a direction opposite the
feeding direction of the protecting film by means of a tension roller arranged
upstream from the press roller.

5. The method of Claim 4, further comprising the steps of:

setting the tensile force of the tension roller at a relatively large value at
the beginning of applying the protecting film to the semiconductor wafer in
order to place the protecting film in a stretched state; and

setting the tensile force of the tension roller at a relatively small value

This Sheet Has Been Reﬂlace .| THIS SHEET HAS BEEN

N RePAGED




15 during tl é”ﬁﬁ;ﬁHEEﬁtHAS\BEENt he protecting filmto the m
in order to pteveﬁEPMu)EDportl bn of protecting film whi chsimumm‘l (mmf
applied to the haf er fromeom ng into cont act Wit

t he- seni conductor wafer. 6. The method of aim5, further conprising the
step of : during theppplication efittid pratecting filmt teether semmictindactorowater inhe

Cer conangras leveRe e BhRig S sa@Rfink i WiicH Bis3ids 0 fech Bilicd .

sem conduta the sahiacondlmtpr medfeyfrom comiagtiato eontact with the sémiceamductoriuct or
wafer is ﬂ?g a press roller which can be biased toward the table
to press grot ecting filmonto the wafer; rel ati ve novenent neans
for creati ng rel ati ve novenent between the table and the press roller,

onsi e 1Bt coptid Tackhblaf, Clainfs; RMATRpliSind B a§ & ot on of the
protecting fil &ppbﬂng a tensilarfoach m;thenqossahmctmrn thesprotectimg filamat | e
Force, of Hhentenie diioifling the gRSCARIPEI'S e SicAnnalbkAle: L
begi nni ng of the appl I cation of the protecting filmto the sem condugtor

i d t
the tensi fo. 7P DPArASE for SpBLANE L bRAeCHnE I f R NERHEORGUSF MR " 71 fe

protecti ngomplnmng the sem conductor wafer in order to prevent the portion

of protecting §ilge ﬁwa?a}:p%wt =§u” iRt GPRa %ldi abde sem conduct or

waf er fromcomng |noco ne sermi con tror waf e 9. The
appar at us of Chgressyrolienwhich cwbculuam toward the table to press the

protecting film onto the wafer;

relative movement means for creating relative movement between the
table and the press roller;

a tension roller for applying an adjustable tensile force along a direction
opposite the feeding direction of the protecting film; and -

an adjusting means for adjusting the tensile force of the tension roller.
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8. The apparatus of Claim 7, wherein the adjusting means sets the tensile
force at a relatively large value at the beginning of the application of the
protecting film to the semiconductor wafer in order to place the protecting
film in a stretched state, and sets the tensile force at a relatively small value
during the application of the protecting film to the semiconductor wafer in
order to prevent the portion of protecting film which has not yet been applied
to the semiconductor wafer from coming into contact with the semiconductor
wafer.

9. The apparatus of Claim 7, further comprising:
, cross direction tensile force applying means for applying a tensile force
in the cross direction of the protecting film.

10. A method of applying a protective film to a semiconductor wafer, in
which the semiconductor wafer having an orientation flat portion and a

heet Has Been Reﬁaced
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cutLer o apled 1 eSS AT SR i MSFAGEBLRE |
g?t ?Lgdc\aﬁngcdﬂr@mot Wﬂffn tlFlel:tel.-ps mmpflsgdru_fved with the cutting di retcth:aon-
tangential di rgf r?ggfégfﬁtwgug g&%@f’@ﬁﬁ?i@%ﬁw F(Y\'thttge: R?%%t hgt
W?I)terect ?Eﬂlrfnlelll%ng thetdrientationflatrportiony the table is rotated to cut E)tle
Rarer. 17, i hEORd stelf nEWtAEE Bk s fiffiod MR T CURETRERIIPEL DT |
(r:g ; E; ﬁ re . h:?]emg n:tdv;edg) withn the cottirfg direption |0frthefcuttm asrangedrafuan belowafier na ?ﬂe
Cuttor  aniregbsRadiib bR ARt st ARG d o P BTELRBRAET | 10
di {ﬁcﬁ ;gngg{tu:meftthe semitcenductor meaferdamd or beI ow t he prescrl bed angl ﬁ y
the 'sem conduct Spi1asrep B Vhith. i tflte 18 Tofateltth it e BrotcPibp tumlaiongd © -
di r ect i onthe cirtemfexential iporfioref. thesemmondppmrewalﬁerf or appl ying a

protecting filmto a sem conductor wafer having an orientation flat portio
and a circunferential portion, conprising: a table onto which the

senm condutlor Thef methed of«Claim 10, wherainrat the second stepy aftes the cutterhag il m
movenent RERE VPR 5 paron PO bty Wt kit piiciacghn 111
for rotatamgulan@ortiohdhereof, the positional mlatmashlp‘ betvmm the! cutter andbthe
movenment prEa05;0%ithGt ftfit3ith8'ls maintained, with the cutting direction of the

cutter being arranged at or below the prescribed angle with respect to the

tangential direction of the circumferential portion of the semiconductor wafer.

12. The method of Claim 10, wherein the cutting direction of the cutter is
fixed.

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

a table onto which the semiconductor wafer is placed;

means for applying the protecting film to the semiconductor wafer;

-a cutter for cutting the protecting film;

movement means for moving the table and the cutter;

rotation means for rotating the table; and |

control means for controlling the movement means and the rotation
means, wherein the control means first controls the cutter or the table SO as to

- cut the protecting film along the orientation flat portion, then moves the cutter

or the table so as to arrange the cutting direction of the cutter at or below a
prescribed angle with respect to the tangential direction of the circumferential
portion of the semiconductor wafer, and then rotates the table.
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nmeans, wherei ng

first controls the Cutter—or—thetable so
as to cut the prAtSSHERD HASI BEEN
nroves the cutt

png the-orientation fl n, then
r or RERLACED!I e sof to ar{snge the cutilmmtimmu (ml he
cutter at or b ' ~ee~angl e wth respect too t
direction of the circunferential portion of the sem conduct or wafer "and
t hen rotatgs . 17
14 he. agdar af % BPafatys of Claim 13, wvhersin the copgol facans mainipins the
posi ti- onaposﬁimtalanﬁtnqnslmp\km@ween ¢he cutter anddhe peotectingfilmgand Icontmlm

The. cut & efEEOHPE BE (B A01E SR Flafils M BOGRISteRof StehStulter ATRLTT, O

- di rect i onbelowlthe prescribed angleaWIﬂ'ordspeot tof thdtangentmbdxtachon ofdther. 15.

oo 1orchntterthBalbirtiof OZHE: SrmieoricbE Rt °F1 T O sem conauctor

waf er, conpri sing: a cutter Wmch is used to cut the protecting film
h f h
Lo on, 195 R ARBATAS TP Bt e cliaE REBRBERE dfrdyibm hos

rol l er prfikeded in front and/or behind the advancing direction of t he
cutter to press the protecting filmonto the sen conductor wafer.
16. An apparatus for applying a protecting film to a semiconductor wafer,
comprising:

a cutter which is used to cut the protecting film to match the shape of ]
the semiconductor wafer after the protecting film has been applied to the
semiconductor wafer; and | |

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