- 1 METHOD AND APPARATUS FOR ATTACHI NG A PEELI NG TAPE
BACKGROUND OF THE I NVENTION 5 1. Field of the

I nvention This invention relates to a nmethod for
attaching a peeling tape on a surface protective film
attached on the front surface of a wafer, and a
peeling tape attaching apparatus for carrying out the
met hod. 10 2. Description of the Retated Art In the
sem conductor fabrication field, the wafer tends to

I ncrease i n METROVNDy APEARATOR FOR ATEACHIAE A FRELIEG TAPE
decrease in thickness to inprove the nounting
density, on the other hand. To reduce the 15 thickness
of the wafer, a back grind process for grinding the
back surfaceBatkgreenb condiiy anwsafrgoni S a conmon
practice. In the r.oces a surface
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t hi ckne 1 om the chanfer ortion 27 on
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is supported on a ta . e surface
prot ect Y¥€e¥ | Fenractqgd. tAcpseniagndapecd qlememss| fegmed on the
@t 0 t hersw fageface? of the wafer.

Fig. 10 is an enlarged sectional view showing a
circular wafer with a surface protective film attached
thereon. As can be understood from Fig. 10, an edge
portion 25 of a circular wafer 20 is chamfered. Also, a

25 surface protective film 11 is attached on the front
surface 21 of the wafer 20. As shown in Fig. 10, once
the back surface of wafer 20 is ground to thickness z1,
from Z0, the chamfered portion 27 on the back surface of
the wafer 20 is ground and a new back surface 22 ({ground

30 surface) of the wafer 20 reaches the chamfered portion 26
on the front surface 21.

Next, a dicing tape 3 is attached on the back
surface 22 of the wafer 20 as shown in Fig. 11. Aas a
result, the wafer 20 is integrated with a mount frame 36.

35 After that, as shown in Fig, 12, the wafer 20 is
supported on a table 131 with the surface protective film

11 up. A peeling tape 4 is supplied onto the surface



protective film1l, after which a peeling roll 146 is

pressed agai nst the surface protective film1l to

thereby attach the peeling tape 4 on the surface

protective film 11. Next, the table 131 supporting

the wafer 20 is noved 5 horizontally so that the

surface protective film1ll is peeled off fromthe

waf er 20 together with the peeling “tape 4. As shown

in Fig. 12, in the case where the peeling tape 4 is

att achedruseagivhef poelilng atdlelr $46chl18 péeliperpliald 146 is
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view of tthe fact that the adhesive surfaces of the

tapes 3 and 4 face each other th taﬁes 3 and "
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the surpaseipgotfed ive fitlm, 1&sb¢1egdaelb¢weibdwa rehk thickness
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may appear as cuts or cracks_in subsequent processes

This | NVeRtioh F IR&FTachfedRd +h 1R Yt thgofeffsthat the
si tuat i adheaide the faljescbft hBeeodpes 3 arpl dvifdeeaeach other,

peel i ngtﬁ@p@aﬁég %Cmn?% 4maBHQQ AL &q p@(ﬁ'é&%@l to%@%r, are very

at t achi ng appar at us r carry [ ng out
whi ch ‘f‘h%fla@f?afcm%gse@ﬁéﬁéﬁ Uhtlﬁ%‘ﬂt AIRAINg t@ﬁewafef 20.
peel i ng tape on mhahaaf eksi Shac:f:ruﬂaltreésys eanthel keder 20 is

and thus_bond bet yeen the eeI| ape .and th
di ci ng %%%é é%ﬁgﬁgilﬁfe entedgl qﬁ'“@?&éks o?lso

t he maf@qnﬁxﬂﬁnﬁyl}pn§¢gnegd In the case where the peeling tape
4 is attached on the surface protective film 11 by the

peeling roll 146, therefore, cuts or cracks are formed in

25 the wafer 20 and the yield of the product is reduced.
Also, even in the case where no cuts or no cracks
develop, internal strains, in the wafer 20, occur and may
appear as cuts cor cracks in subsequent processes.

This invention has been achieved in view of

30 this situation, and the object thereof is to provide a
peeling tape attaching method and a peeling tape
attaching apparatus for carrying out the method, in which
the attaching operation for attaching the peeling tape on
the wafer is accurately controlled and thus bonding

35 between the peeling tape and the dicing tape can be
prevented, and cuts or cracks of the wafer can be

prevented.



- 3 - SUWARY OF THE INVENTION In order to achieve the
obj ect descri bed above, according to a first aspect

of the invention, there is provided a peeling tape
attachi ng apparatus for attaching 5 a peeling tape on
a surface protective filmattached on the surface of
a wafer, conprising a horizontally. novable table for
supportlng the wafer with the surfgce protective film
up, a supply nmeans for supplying the peeling tape
onto the suﬁﬁ&&@Rﬁr@FeEHEvENVENTﬁQN the 10 wafer

supported on { he apvap §c}‘if@$é§ t1fe REPldRY LR ibed above,
attaching neans for attaching the peeling tape
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pr edet ermdmede @U@b&p&&eeﬁrﬁsomrt hehepeelrifaget ppetective film of
attachln ns C|f|call in the fir ty .

ot cos 0% GPaats paREch pEfiadiq, wbakl ol ShpRFBEEIa Bressing
t ape atftcacisi by maﬁsln@gﬁvmgteqlh@gs@ﬁpﬁcétb@mm imeANs

i$|"10%b%1h@ttﬁﬁe pei ghborhoad afian rend oF the wadsar via the
and, ther%_ore cuts or cracks are prevented from

occur r PF§ Id08r TERE . whRPES Lt p%ﬂs§dngtﬂ?§n%c%Qﬁ¥&%§ pressing
cont r olfcaper atyi presain@reveniec3d iche apeebthgchape marwhs

t he dicj t
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ool | ng LeApa st CAER o syt vhen BRI HIREH T rae moves
first aopect, thheoehﬁramghpﬁi§hﬁowﬁé@r by a predetermined
distance from the peeling tape attaching means.
Specifically, in the first aspect, a pressing force
25 is applied by pressing the peeling tape attaching means
against the surface protective film only in the
neighborhood of an end of the wafer and, therefore, cuts
or cracks are prevented from occurring over the whole
wafer. Also, this accurate contrcl operation can prevent
30 the peeling tape and the dicing tape from being bonded to
each other. After canceling the pressing force, the
peeling tape attaching means is desirably kept in contact
tc the peeling tape by its own weight.
According to a second aspect of the invention, there
35 is provided a peeling tape attaching apparatus as
described in the first aspect, wherein a gap is formed

between the peeling tape attaching means and the surface



bet ween the peeling tape attaching neans and the
surface - 4 protective filmwhen the pressing force

is canceled. Specifically, in the second aspect, the
force exerted by the peeling tape attaching nmeans on
the surface protective filmvia the peeling tape can
be 5 reduced to zero and, thereforf cuts or cracks or
internal strains can be further prevent ed. Accordi ng

to a third aspect of the invention, there is provided
a peelpngtEapEV@Ift&Mﬂwhynamparatassasg flesey i beddanreled.
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According to a. fourth aspect of the invention, there
is provided a peeling tape attaching apparatus, as
described in any one of the first to third aspects,
wherein the peeling tape attaching means is mounted at

25 the forward end of a pivot means pivotable around the
pivot axis of the pressing means.

Specifically, in the fourth aspect, even in the case
where a comparatively thick semiconducter element is
formed on the surface of the wafer, the movable table can

30 be smoothly moved.

According to a fifth aspect of the invention, there
is provided a peeling tape attaching apparatus as
described in the fourth aspect, wherein the width of the
pivot means perpendicular to the direction of movement of

35 the movable table is smaller than or substantially equal
to the width ¢of the peeling tape.

Specifically, in the fifth aspect, the foreign



to the width of the peeling tape. Specifically, in the
fifth aspect, the foreign - 5 matter which can be
generated fromthe portion deviated fromthe w dth of

the peeling tape can be prevented from attaching on

the wafer as far as possible. According to a sixth

aspect of the invention, there 5_is provided a

peel i ng tape attaching apparatus ds~ described in any

one of the first to fifth aspects, further conprising
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tape is attached on the back surface of the wafer and

the | dttesitiigcéion APRBtnt T 4 1§8utt ﬂﬁ?“?h%n%?’érthe
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and a roqﬁgiyo%égggondlng to a part of the dicing

t ape be "he hount frame and the wafer is forned
on the top5§@ﬂﬂéé§aéthhéﬂn%ﬂ%uﬂ%¥ﬁ$a@ﬁ§908peﬁh?lQﬁﬂg%F of the
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dICInQJH%Pthe %%rgg %Qew9189%51mqggktsurface of the wafer is
ground and the thickness of the used surface protective
film and/or the height of the peeling tape.
According to a seventh aspect of the invention,

25 there is provided a peeling tape attaching apparatus as
described in any one of the first to sixth aspects,
wherein the dicing tape is attached on the back surface
of the wafer and the lower surface of a mount frame, so
that the wafer and the mount frame are integrated with

30 each other, and a groove cecrresponding to a part of the
dicing tape between the mount frame and the wafer is
formed on the top surface of the movable table.

Specifically, in the seventh aspect, a part of the
corresponding dicing tape drops in the groove when the

35 wafer is supported and, therefore, the peeling tape and
the dicing tape are further prevented from being bonded

to each other.



35 wafer is supported and, therefore, the peeling tape

and the dicing tape are further prevented from bei ng

bonded to each other. 6 According to an eighth

aspect of the invention, there is provided a peeling

tape attachi ng apparatus as described in any one of

the first to seventh aspects, ein the pressing

means is an air cylinder and the a%r 5 cylinder has a
stopper for stopping the rod of the air cylinder
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neans appl'ying pressing force by 20 pressing
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tape, moving the movable table toward the other end of
the wafer, and canceling the pressing force upon movement
of the movable table by a predetermined distance from the
25 peeling tape attaching means.

Specifically, in the ninth aspect, pressing force 1is
applied by pressing the peeling tape attaching means
against the surface protective film only in the
neighborhood of an end of the wafer and, therefore, the

30 whole wafer is prevented from forming cuts or cracks.
Also, this accurate control operation can prevent the
peeling tape and the dicing tape from being bonded to
each other. After canceling the pressing force, the
peeling tape attaching means is desirably kept in contact

35 with the peeling tape by its own weight.

According to a tenth aspect of the invention, there

is provided a peeling tape attaching method as described



peeling tape attaching neans is desirably kept in

contact 35 with the peeling tape by its own weight.
According to a tenth aspect of the invention, there

is provided a peeling tape attaching nmethod as

described - 7 in the ninth aspect, wherein a gap is

formed between the peeling tape attaching nmeans and

the surface protective filmwhen the pressing force

is cancel ed. Specifically, in the tenth aspect, the
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as il d the draw ngs. BRI EF DESCRI PTI ON OF
THE DR%%%&%EE Q¥ 1is a schematic sectional view
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this invention. enl ar ge
peelrng ?g R2 d gee td Sttt 3’ 8§ gk féhez%f the wafer is

ground and with the thickness of the used surface
protective film and/or the height of the peeling tape.

These and other objects, features and advantages of

25 the present invention will be more apparent in light of
the detailed description of exemplary embodiments thereof
as illustrated by the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic sectiocnal view showing a

30 surface protective film peeling device having a peeling
tape attaching unit according to this invention.

Fig. 2 is an enlarged view of a peeling tape
attaching unit included in the surface protective film
peeling device.

35 Fig. 3a is an enlarged view showing the operation of
a pivot arm at the time of driving an air cylinder.

Fig. 3b is another enlarged view showing the



attaching unit included in the surface protective film
peeling device. 35 Fig. 3a is an enlarged vi ew show ng

the operation of a pivot armat the tine of driving

an air cylinder. Fig. 3b is another enlarged view

showing the - 8 operation of the pivot armat the

time of driving the air «cylinder., Fig. 4 is a diagram
showi ng the relation between the Tdistance covered by

a novabl e table and the pressing 5 force. Fig. 5is
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Fig. 9a is a partially enlarged side view of the

peeling tape attaching unit included in the suxrface
20 protective film peeling device.

Fig. 9b is a partially enlarged top plan view of the
peeling tape attaching unit shown in Fig. 9a.

Fig. 10 is an enlarged sectional view of a wafer
with the surface protective film attached thereon.

25 Fig. 11 is a top plan view of a wafer integrated
with a mount frame.

Fig. 12 is a sectional view showing the state in
which the peeling tape is attached on the surface
protective tape of the wafer according to the prior art.

30 DETAILED DESCRIPTION OF THE INVENTION

Embodiments of the invention are explained below
with reference to the accompanying drawings. In the
drawings, the same component members are designated by
the same reference numerals, respectively. To facilitate

35 the understanding, the scale of these drawings is changed
appropriately.

Fig. 1 is a schematic sectional view showing a



with reference to the acconpanying drawi ngs. In the

draw ngs, the sane conponent nenbers are designhated by

the sane reference nunerals, respectively. To

facilitate 35 the understandi ng, the scale of these

draw ngs is changed appropriately. Fig. 1 is a

schematic sectional view show ng % - 9 surface

protective filmpeeling device having a peeling tape
attaching unit according to this invention. The wafer
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arranged in & lower portion of the surface protective
film peeling device 10. In the description that follows,
the peeling tape 4 is called a pressure sensitive tape

25 which provides an adhesive function when pressure is
applied. Nevertheless, the peeling tape 4 may
alternatively be a heat sensitive tape as described
later.

As shown in Fig. 1, a guide roll 47 for guiding the

30 peeling tape 4 and for giving a predetermined tensicn to
the peeling tape 4 is arranged downstream of the supply
unit 42. The peeling tape 4 is guided to the take-up
unit 43 through the peeling roll 46 of the peeling tape
attaching unit 60. Further, a guide roll 56, a dancer

35 roll 5, a pair of guide rolls 51 and another dancer roll
59 are arranged between the peeling roll 46 and the take-

up unit 43. The dancer rolls 55, 59 move in accordance



the peeling tape 4 is arranged downstream of the
supply unit 42. The peeling tape 4 is guided to the
take-up unit 43 through the peeling roll 46 of the
peeling tape attaching unit 60. Further, a guide rol
56, a dancer 35 roll 5, a pair of guide rolls 51 and
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68 pivotable around a pivot shaft portion 67 is arranged
at the forward end of the fixed arm 66. This pivot arm
25 68 is normally urged horizontally by a spring or the like
not shown. Further, the peeling roll 46 is rotatably
arranged by a fitting %9 (see Fig. 3) at the ferward end
of the pivot arm 68.
As shown in Fig. 2, a freely rotatable roller 86 is
30 arranged on the upper surface of the pivot arm 68. As
understood from Fig. 3 described later, the rotary shaft
of the roller 86 and the pivot shaft portion 67 are
connected by a plate 69.
Also, the width of the pivot arm 68 perpendicular to
35 the moving direction of the movable table 31 is smaller
than or substantially equal to the width of the peeling
tape 4. As a result, at the time of the attaching



30 arranged on the upper surface of the pivot arm 68.
As understood fromFig. 3 described |later, the rotary
shaft of the roller 86 and the pivot shaft portion 67
are connected by a plate 69. Also, the width of the
pi vot arm 68 perpendicular to 35 the noving direction
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the rod 83. Once the rod 80 extends downward, therefore,
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the pivot arm 68 is pressed to pivot through the roller
86. The motor of the air cylinder 80 and the motor (not

25 shown) for driving the ball screw 61 are connected to the
control unit 20.

Alsoc, a height sensor 71 for detecting the height of
the peeling tape attaching unit 60, or for example, the
height of the peeling rc¢ll 46 is arranged along a shaft

30 62. This height sensor 71 can alsc detect the height of
the peeling tape 4 engaged with the peeling roll 46.

A position sensor 72 arranged adjacently to the
height senscr 71 detects the horizontal pesition of the
wafer 20 supported on the movable table 31 or,

35 especially, the horizontal position of the end portion 28
of the wafer 20. The position sensor 72 can also detect

the height of the surface protective film 11 attached on



hei ght of the peeling roll 46 is arranged al ong a

shaft 30 62. This height sensor 71 can al so detect the

hei ght of the peeling tape 4 engaged with the peeling

roll 46. A position sensor 72 arranged adjacently to

the height sensor 71 detects the horizontal position

of the wafer 20 supported on the vabl e table 31 or,

35 especially, the horizontal position of the end

portion 28 of the wafer 20. The position sensor 72
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under the peeling roll 46. In the description that
follows, one end 28 {or the other end 29) of the wafer 20

25 may be defined as the edge 1lla {or the other edge 1llb} of
the flat portion of the surface protective film 11.

Next, the ball screw 61 is driven.so that the
peeling tape attaching unit 60 is moved down until the
peeling roll 46 reaches the edge 1la of the surface

30 protective film 11. The distance by which the peeling
tape attaching unit 60 is moved downward is calculated
based on the height of the peeling tape 4 and the peeling
roll 46 detected by the sensor 71. As an alternative,
the thicknesses of the wafer 20, the dicing tape 3 and

35 the surface protective film 11 beforehand from the input
unit 96, then the distance by which the peeling tape

attaching unit 60 is moved down can be determined by



peeling tape attaching unit 60 is noved down until the
peeling roll 46 reaches the edge 1lla of the surface 30
protective film1l1l. The di stance by which the peeling
tape attaching unit 60 is noved downward is cal cul at ed
based on the height of the peeling tape 4 and the
peeling roll 46 detected by the sensor 71. As an
alternative, the thicknesses of the wafer 20, the
dicing tape 3 and 35 the surface protective film11l
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force is exerted by the peeling roll 46 on the surface
protective film 11 of the wafer 20 via the peeling tape
4.

25 Fig. 4 is a diagram showing the relation between the
distance covered by the movable table 31 and the pressing
force. 1In Fig. 4, the abscissa represents the distance x
covered by the movable table 31 and the ordinate
represents the pressing force F. The force FO only by

30 the weight of the peeling roll 46 increases to the
pressing force Fl by driving the air cylinder 80. This
pressing force Fl is sufficiently large to attach the
peeling tape 4 on the surface protective film 11, on the
one hand, and smaller than the pressing force F2

35 generating cuts or cracks or internal strains in the
wafer 20, on the other hand.

Fig. 3b shows that the lower portion of the peeling



force. In Fig. 4, the abscissa represents the distance

X covered by the novable table 31 and the ordinate
represents the pressing force F. The force FO only by

30 the weight of the peeling roll 46 increases to the
pressing force FI by driving the air cylinder 80. This
pressing force FI is sufficient|ly, Jarge to attach the
peeling tape 4 on the surface prot ctive film11, on

the one hand, and smaller than the pressing force F2

35 geneshl i 4§ cutpragrecteackswovaiat Bromlligte di-ns The surface

the g@é&[ por vé)nf t?n qt Ia%rt én‘gafgi 920 %tb S.Sh.q ttl@at:lepressed

the | lon o
pr oj ectrde B cvFRET I F rfé’rﬁclelf EU*A n%et%u?‘f%fbé“‘n extent as to
prot echbve déwimdrle afovabeewahple 291 i sugbdghitrigy the wafer 20.

gepressed Kg q,m) reSS| N foEcgl%bﬂ N tmc}voeldSli%thametrlcal

xtent as t dovvn e frovabl e ta
suppor dinectiren walf ehe2@af8rNeikt frehecmpvaisl &€& dlgwardithe

is movedydip diamed rd€ahe %ESEtb@n Otf] dhe-nafRfvez@nt of the
fromone end 28 toward the Sﬁer en Ci f the waf.er
gt e

20. UpBAvaiRke iRifentt &% enBEefpvabl & ¢hule PGy <8 from the
predet peal negl b sk arece t)h@ tioncyhendpeed( nig rdgc11|ve416and the

iighe al oY fq,ndsefmo%%d Ul | ¥ENaARdsh e, 1hd ¢ AR bt 68

pi vot arm 68 returns
the i nfetaFnhore gm aHnl|§é§|1t ekl peRled FiRpsiddon | 562 Fig. 3a),

Itrhgt tgs @ﬁf@%r}g@ g1r6a naf rhheepeel ting pedlimf ricdl 46 is
educe 0 e force
%‘6??34%9 O‘H}G‘y f%ﬁggqge %%ytlai @o\é\ﬁ{egmel nil g the

peel i n§® eérm hed di stance xO'I's
15 suf peel emg | o lshedd O@@)’Gonﬁhﬁeﬁrvﬁi@*ﬁ\eﬁmﬂeﬁﬂ athstepcp x0 is

?i ;BSF?ggI@%%%Qha?ﬁ%ﬁﬁh%EGEQ%§a£@§d@I@§?ﬂﬂQcﬁ@ﬁ@%eE'D of the
e e 11la and in re

t he ne‘i"@ﬁ%’ér%@moa“cbf“{el‘?é’f@%ﬁetlﬁapﬁ?s?ﬁeg s‘fﬂ‘fcfcgl 1s applied

protecbhye &t lthedledohf ldm ahbain the awsebire thablheighborhood

s noveg Eﬁ%téﬁﬁﬁnfﬁgﬁ }”@h@gsZQfﬁéetﬁfbﬂﬁﬁéi ve2®i18011. After

that the peel] on the surface
pr ot ectha®, fUIlﬁrnITlO]}’aé?Il@ng}aPﬁé i r 8B tTOYES rHO VitliccRtPRE end 29

Jovabl gst bk eydde + 2070%RA £hAS deecpe@mgabm;e; 4 is attached
ccort cBP OIS, STAHE ST 28 BT° Rty or LG AafiERE D I7
ti me okhath aché ngpudid epaebilag3t ape Boverhd
As described above, according to this invention,
pressing force is exerted only at the end 28 of the wafer
25 20 at the time of attaching the peeling tape 4, and
therefore, the wafer as a whole develops no fractions no
crackings or internal strains. Also, as a pressing force
is exerted at the edge 1la of the surface protective film
11 as described above, the peeling tape 4 and the dicing
30 tape 3 are prevented from being bonded to each other.
According to an alternative embodiment, a pressing
force may be exerted only at the edge 1lla of the surface
protective film 11 without moving the movable table 31 by
the predetermined distance x0. According to still
35 another embodiment, after exerting pressing force at the
edge 1la of the surface protective film 11, the peeling
tape attaching unit 60 is moved up by driving the ball



therefore, the wafer as a whol e devel ops no fractions

no crackings or internal strains. Al so, as a pressing

force is exerted at the edge 1lla of the surface

protective film 11 as described above, the peeling

tape 4 and the dicing 30 tape 3 are prevented from

bei ng bonded to each other. According to an

alternative enbodi nent, a pressrné force may be

exerted only at the edge 1la of the surface
protecbbyewfshn1ﬂﬂeyéﬁquﬂﬂrmnmgiagghbebabwaametneuﬂearihg roll
oY L eePLRdeLRLIL S ShARCR AL £6ERTAL NG 10 Shid lcase, the

35 anot her e after 'exerting pressing force
at thefosdgeckbnted RhehsypEgddngr 6p étﬁ@eorﬁutr purface

the pe%'}:begctia@efﬁinﬁ alClhlvrigl Rt @@lhﬁgn@é@@é’ Alpi PYreduced to
driving the ball eb

S rmin
et vooheRo poBl PG 0SNG RRE-ERESbu Fate reoihy te
pr ot ecpkeweifigl tedd. 4 lax tthies eclgse l lehethéoe Lerexeartied

by thepBEEEb f{ﬁlf QRQHHE? c%%%faggacP§Q$§Ciﬁ66%ﬂﬁﬂ'@tralns
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on therhiany, SHﬁé@&ﬁ égbﬂgzo%h%te fﬁéyzﬁb 2y &h the front
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551 5 PT UG S| B b AMREETREER THE Trevan Tpdte groven

st eps apotkhert svepofcamvenantidédt he nmyahhentaUME68 is

3l. pivoted in accordance with the uneven spots or steps at

the time of movement of the movable table 31.

25 Specifically, the pivot arm 68 and the related air
cylinder 80 function as a cushion to absorb the effect of
the uneven spots or steps. According to this invention,
therefore, even in the case where uneven spots or steps
are formed on the surface of the surface protective film

30 11, the movable table 31 can be smoothly moved, so that
the peeling tape 4 can be properly attached.

As described above, the flange 85 is arranged midway
on the rod 83 of the air cylinder 80. The flange 85
engages the outer peripheral porticn of the hole 82 of

35 the air cylinder casing 81 and prevents the rod 83 from
extending to its maximum stroke. As a result, the rod 83

extends only to a position where the flange 85 engages



25 Specifically, the pivot arm68 and the related air
cylinder 80 function as a cushion to absorb the effect

of the uneven spots or steps. According to this

invention, therefore, even in the case where uneven

spots or steps are forned on the surface of the

surface protective film30 11, the novable table 31

can be snoothly noved, so that 1né peeling tape 4 can

be properly attached. As descri bed above, the flange

85 is &kkﬁ@@&@rnbdm@yheﬁmltﬁmrﬁmﬁm&E‘amethelai82.
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abl e Ltion, Lt rent t t n S
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arranged at a place g resistance and
the 15 Waétlloélnoﬁréh%oﬁ%)%r%ﬁ WesF-smal | at the tine
of Operatl@@o@fcbh@létin@y&pdﬁhﬁlonUﬁ@m eenpteinggthe peeling
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surface Erot eCt e Surface
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end 28 lof St AEVRE &7 F 90 T det"dite Fe&Fng®r OF PR 481C sgFher end
that tie® «urthaceapeot 2Cturveeif idhm beeldnpgeebied Mhomo that the

the maﬁﬁ?:ég%e protective film 11 is peeled from the wafer 20
together with the peeling tape 4. At the time of

25 peeling, the take-up starting time of the peeling tape 4
by the take-up unit 43 is delayed to secure a distance
between the peeling roll 46 and the peeling tape 4. In
this way, the peeling operation can be performed

continuously while maintaining the peel angle at about 90°

30 to 180°.

Next, as shown in Fig. 6, at the end or immediately
before the end of the peeling-off operation of the
surface protective film 11, the peeling tape attaching
unit 60 may be moved up using the ball screw 6¢1. As a

35 result, the peeling tape 4 can be prevented from being
bonded to the dicing tape 3.
Fig. 7 is a partial secticnal view showing the



together with the peeling tape 4. At the tinme of 25
peeling, the take-up starting tinme of the peeling tape

4 by the take-up unit 43 is delayed to secure a

di stance between the peeling roll 46 and the peeling
tape 4. In this way, the peeling operation can be
perfornmed continuously while natnﬁgiging t he pee

angl e at about 90 30 to 180. Next, as shown in Fig.

6, at the end or inmmediately before the end of the
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Although the peeling roll 46 having a circular
section is used in the embodiment described above with
reference to the drawings, a peeling member (not shown)
25 having other than a circular section such as a
rectangular or triangular section may be employed in
place of the peeling roll 46. The peeling member
employed in a preferred embodiment has a part thereof
formed in the shape corresponding to the contour of the
30 wafer 20. Pigs. 9a and 9b are a partially enlarged side
view and a partially enlarged top plan view,
respectively, of the peeling tape attaching unit
including such a peeling member 46'.
The peeling member 46' shown in these drawings
35 includes a block 46a and a curved portion 46b attached to
the lower surface of the block 46a. As shown, the curved

portion 46b is in the shape corresponding to a part of



section is used in the enbodi nent described above with
reference to the draw ngs, a peeling nenber (not

shown) 25 having other than a circular section such

as a rectangul ar or triangular section may be enpl oyed

in place of the peeling roll 46. The peeling nenber

enpl oyed in a preferred enbodi ment, shas a part thereof
formed in the shape corresponding to the contour of

the 30 wafer 20. Figs. 9a and 9b are a partially

enl ar gedhesicomtovicens abie avplat i, prenthpgedrvep pramion 46b
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enbodi ment s “are “de8er
assumption that the peeling tape 4 is a pressure

sensitive tape. Nevertheless, what is called a heat
sensitive tape which exhibits the adhesive force by being
25 heated may alternatively be employed as the peeling tape
4. In this case, the peeling roll 46 or the peeling
member 46' of which at least a part can appropriately
heat the heat sensitive tape is employed. As another
alternative, as shown in Fig. 8, the peeling roll 46 may
30 be replaced with a configuration in which a peeling bar
76 having a substantially triangular section including a
heater 77 for the peeling tape 4 is mounted on the pivot
arm 68. A case in which another member capable of
attaching the peeling tape 4 thereon is employed in place
35 of the peeling roll 46 is also included in the scope of
the inventiocon.
Although the invention has been shown and described



assunption that the peeling tape 4 is a pressure
sensitive tape. Nevertheless, what is called a heat
sensitive tape which exhibits the adhesive force by
bei ng 25 heated may alternatively be enployed as the
peeling tape 4. In this case, the peeling roll 46 or
the peeling menber 46' of which at least a part can
appropriately heat the heat sensifive tape is

enpl oyed. As another alternative, as shown in Fu?. 8,
t he peelithgexenplasy regp@Drsatsephasedfw i ghould be
conf | gURaLELBoLE, VY ClhdkdeqlinNgaban chE DY) Nh the
substantially triangular section ipncluding a, heater

77 for FPREIPERYI 7€ t G- W SUhEantBA"ER" t N BT VTS &P
68. A adsetianwhihedh lanatdver therben eapabherefo without
tachi,ng_the peel | t her I ed in

pl ace d§ga5?l?ﬁe§%g£%?%ggggﬁf % ?ggahgggﬁﬁ£€%ded in
the scope of the invention. Although the invention
has been shown and described - 19 wth exenplary
enbodi nents thereof, it should be understood, by
those skilled in the art, that the foregoing and

vari ous ot her changes, om ssions and additions may be
made therein and thereto without 5 departing fromthe
scope of the invention. - 20 - CLAIMS 1. A peeling
tape attaching apparatus for attaching a peeling tape
on a surface protective film attached on the front
surface of a wafer, conprising: 5 a horizontally
novabl e tabl e for supporting the wafer with the
surface protective filmup; a supply neans for
supplying the peeling tape onto the surface
protective filmof the wafer supported on the novabl e
table; 10 a peeling tape attaching neans for

attaching the peeling tape supplied fromthe supply
nmeans on the surface protective filmof the wafer;
and a pressing nmeans for applying pressing force by
pressi ng the peeling tape attachi ng neans



15 against the surface protective filmof the wafer
via the peeling tape; wherein the pressing neans
applies a pressing force by pressing the peeling tape
attaching mneans against the surface protective film
via the peeling 20 tape when an end of the wafer is

| ocated under the peeling tape attaching means by the
novabl e table, and the pressing % ce is cancel ed
when the novable table noves toward the other end of
the wafer and by a predeternlnemﬂmmmmnce fromthe

peel i ng tape att?chlngln %% %gbwggtggpgor

attachi ng apparatu accor erein a
gap i s dtdrmbd nigeewpenling tag@%lqrhgﬁl tsaﬁéagﬁt REAFAgtive film

means ang Jthedsuhf aae protechiMeica3ff id mawben &beprising:
pressing force is cance eelln ta

e
aftachi ng appar at us aécg?fﬁ?ﬁfﬁ%il%ﬂqfﬂ% orgle for
wher ei rsuippe rivaelky sbefaaéenfwiﬂnamm#eaurﬁapposrpee@blvﬁefilm up;

front surface with the SUE dgﬁﬁgn IQJQQEJ%% R§§l£ Ig&e peeling

attached thereon is groun vance
t ape aﬁﬁﬁ@hpﬁgoaﬁbﬁréFﬁga%ﬁxﬁﬁQﬁQRf%ﬂ§ Q&ﬁV BEetB? Warer
cl ai ns shigRr3ed ocAlthvheseihid heaaesel i ng t ape

gétachlng nmeans is nnuntepﬂagﬁﬁpe E&&Q%%Qngnﬂ?gﬁﬁafor

vot neans plvotable Broun plvot axi
pr essurs tasdrisg SheAppedlnng-arpes artldeh AgoRppae afwRPly means

accordidig +4Q sr¢hakMpdordbief@l netie o dhi ngébﬁ and
pi vot nmeans perpendicular to the d|r

novenment of the anabFepr?iﬂﬂqglq?ﬁﬂﬁalP&raPﬁgﬁln% pressing
subst amdrald pyeguaksiog thwe pestlditty dfaptthetpeehing means

accordﬂa%aqm’é Regl Lsﬂgfgggegfﬂ%@é%lv%g ARpapat Hﬁe wafer via the

any one o ailms 1 to 5, further
conpr|§Fﬁ§1@gh§@Qﬁt adjusting neans for adjusting the
hei ght of the peelingwhapein the pressing means applies a

pressing force by pressing the peeling tape attaching
means against the surface protective film via the peeling
20 tape when an end of the wafer is located under the
peeling tape attaching means by the movable table, and
the pressing force is canceled when the movable table
moves toward the other end of the wafer and by a
predetermined distance from the peeling tape attaching
25 means.
2. A peeling tape attaching apparatus according to
claim 1,
wherein a gap is formed between the
peeling tape attaching means and the surface protective
30 film when the pressing force is canceled.
3. A peeling tape attaching apparatus according to
claim 1 or 2,
wherein the back surface of the wafer
opposite to the front surface with the surface protective
35 film attached thereon is ground in advance.
4. A peeling tape attaching apparatus according to

any one of claims 1 to 3,



attachi ng neans and at |east one of an input neans for

15 inputting the thickness of the wafer and the

t hi ckness of the surface protective filmand a hei ght
detection nmeans for detecting the height of the

peeling tape supplied fromthe supply neans, wherein

t he hei ght adjusting neans ad] ust% 20 the hel ght of

the peeling tape attachi ng means based on the

t hi ckness of the wafer and the thickness of the )
surface protective frher¢hputhd reaaking itapat @kEarRRing means

and/ or; 5 LRe Relaht eﬁetl_ﬂsrmﬁhlaaj tpe @etva@t pdahy pheotable

helght etection neans. A peelin
att acrﬁrﬁ'—gméjpﬁélreapaé’oéc%?ﬂl?\é Yy BERP (’5‘% cFal ms 1

to 6, wherei.n thepditing tape aisteectrtna@@t@P@mathé apaekding to
urface of the waf er and the | ower surface of a nount
rame T9 i"ht"égrate the wafer with the mount frame, 30

and a groove correspBharagrteha Pt Gt the Bll?fpﬁgmeans

t ape ﬁ@éﬁ’&ﬂléuﬁ%r”%nthér@m?e@mbﬁItc?fwaafvemens H6r tieel movable

on the top surfa he novabl.e . elL.LN%ch
tape dtdéhiliy S&BEEF&E aRecof di nbgstta%ml%r%)ﬁongugg ©
cl ai mevilddio of, t3es wheléhg tapepressing neans is an air

gyl inder and the alL ¢yLi pdeL hesaanst rb@hs according to
1stoppl ng {lﬂe rg\d%g thl'e:J a|§ cyl |E;1der gge ore the

st rokearehgPne BE ClppBpedf L9092 A peel ing tape attaching
nmet hod for attach| ng rartpeel togpt apom dedghtasdjusting

rotective filma h t r e
gonprlrgef?fbst dté' 3¢ 58 gggu%%% %#n%@tcﬁe%)egé\rmém {:ape

waf
t he suarifiasaﬁurm swecei wedf AE M 89S oroth e aBrEFaBfans for

%qulyiﬁﬁhéggid“%ﬂé Q%lE%ﬁﬁsﬁnb@ tﬁ@ walf @acel the thickness of
protectlve filmof the

so t hattea s SRSt prféefﬁgvﬁaFér ocgﬁzg% QE?QF@PBS means
peel i nfpt ape: atttiashithg heeahs; Oépﬁh@/l@ﬁflmf@s:*rlaﬁ@ gyppeied
by pr ef’f’!nﬁ'%ﬁ&%upply means,
wherein the height adjusting means adjusts
20 the height of the peeling tape attaching means based on
the thickness of the wafer and the thickness of the
surface protective film input from the input means and/or
the height of the peeling tape detected by the height
detection means.
25 7. A peeling tape attaching apparatus according to
any one of claims 1 to 6,
wherein the dicing tape is attached on the
back surface of the wafer and the lower surface of a
mount frame to integrate the wafer with the mount frame,
30 and a groove corresponding to a part of the dicing tape
between the mount frame and the wafer is formed on the
top surface of the movable table.
8. A peeling tape attaching apparatus according to
any one of claims 1 to 7,
35 wherein the pressing means is an air
cylinder and the air cylinder has a stopper for stopping

the rod of the air cylinder before the stroke end



peel i ng tape attachi ng neans agai nst the surface
protective filmof the wafer via the peeling tape; 15
novi ng the novabl e table toward the other end of the
waf er; and canceling the pressing force upon novenent
of the novable table by a predeterm ned di stance from
the peeling tape attaching neans. 20 10. A peeling
tape attachi ng nethod according't82 Claim9, wherein a
gap is forned between the peeling tape attaching
nmeans ahdre&be. surface protective filmwhen the

pressing fogce | : D .peel i .
at t achi ng n%fhod§§%%%%§#ﬁga % a%%gfﬁ?8§6$ééﬁkééﬁﬁﬁIﬁﬁFaChlng @
conpr i BRRAYIPGet @ Py of SurdercecPragetheve npdm it amhied on the
thi cknessrotetbe Mafffegndokipe ikhngkorsSs@dpd her:
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protective film and/ or "the ected height of the
peelinﬁufgi%? protective film of the wafer;

moving the movable table so that an end of
10 the wafer is lccated under the peeling tape attaching
means;
applying pressing force by pressing the
peeling tape attaching means against the surface
protective film of the wafer via the peeling tape;
15 moving the movable table toward the other
end of the wafer; and
canceling the pressing force upon movement
cof the movable table by a predetermined distance from the
peeling tape attaching means.
20 10. A peeling tape attaching method according to
claim 9,
wherein a gap 1s formed between the
peeling tape attaching means and the surface protective
film when the pressing force is canceled.
25 11. A peeling tape attaching methoed according to
claim 9 or 10, further comprising the steps of:
detecting the input of the thickness of
the wafer and the thickness of the surface protective
film and/or the height of the peeling tape; and
30 adjusting the height of the peeling tape attaching
means based on the input wafer thickness and the input
thickness of the surface protective film and/or the

detected height of the peeling tape.



