10

15

20

1 DESCRI PTI ON METHOD AND APPARATUS. FOR STI CKI NG TAPE
5 FIELD OF THE I'NVENTI ON The present invention rel ates
to a nethod and an apparatus for sticking a tape to
an adherend such as a sejconductor wafer. More
particularly, the invention relates to a nethod and
an apparatus capabl e of preventing the 10 warpage of
an adherend to which a tape has been stuck.

BACKGROUND OF THE | NYENEHON oy t he manuf acture of

sem conductors, circuits are fornmed on the surface of
a sem conductor wafer (sinply "wafer"” 15 hereinafter)
and the back surface of the wafer is ground to achieve
a smal| e and to renpve an oxide
Fayer e Dl AR e " eotpiE SRR gt he
waf er back (backgrinding step) involves sticking of a
protective tape to the wafer surface 20 having
circuits to protect the circuit surface. In a comon
met hod of sti GAEP OPrRcINVENTEPE to a wafer, a
protective tape sized |arger than the wafer outer
diTare toere siea tstinolen ttilben ra leitd=Lertcl G2 res-Hawb edri@thr Nt 0
the protective tape T at a position along the outer

appaﬂh&:fddohﬁfza'st@mn% Ofc e mafal Wnandd headgojective

tape T is cut out by sw veling
semiconductor wafer. More particularly, the 1nventlon

relates to a method and an apparatus capable of preventing the

warpage of an adherend to which a tape has been stuck.

BACKGROUND OF THE INVENTION
In the manufacture of semiconductors, circuits are
formed on the surface of a semiconductor wafer (simply “wafer”
hereinafter) and the back surface of the wafer is ground to
achieve a small and uniform thickness and to remove an .oxide
layér on the back surface. |

The step of grinding the wafer back (backgrinding step)

involves sticking of a protective tape to the wafer surface

having circuits to protect the circuit surface.

In a common method of sticking a protective tape to a

wafer, a protecti_ve tape sized larger tha_n the wafer outer

- diameter is stuck, then a cuttér 102 is inserted into the

protective tape T at a position along the outer peripheral edge
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the cutter 102 or a nounting table of the wafer W as
illustrated in Fig. 14 (see for exanple

JP- A- H10- 330022) . The recent spread of |IC cards and
cellul ar phones has 5 enfailed further reduction of
waf er thickness, and therefore sem conductor chips
have been required to be reduced in, thickness to 100
to 50 mor bel ow. However, the production of such thin

of thdRhels Pas et e el 1tv|eet fag%llo% '?;glt%gp leﬁét\M‘ﬁ@l ng

protectlve tape i's stuck a waf er ove

tthe b [i The roble I S, when
the oL O0H LR S ngingrgt‘*ég%a”fd%ﬁ? 1t s R 28 ST ERe e
perlpher of the mafer Ww_ th slight contact of the
in Figge ddr | ith SERETI 6 &F Fertt idhe Zkhe wafer W
' the cutter 102 is likely to damage the out er
péhepkecantegpecaf a6 thecanflerangd Thlhuhafepkofes has
fabrication of thin sem conductor chips as described
entaidledvéucahecr aefutt dom tde vidivag e hdndneecomandbthété fore
such that they break upon a snmall inpact. Moreover,
semicpeosiucitoni R ithe Have Bkehhe ceuititeid Q2 dean g A T Y
of the wedge of the wafer Wrequires fine adjustnent,

.thlckﬁ@gsa%¥> 2_LQJ0”‘1:%‘5"5'0953@a &%ﬂowl ng the cutter 102 into

con act with to damage t he outer

PRbLR0ELA! 18008 0 %Lcth%nvete wafl RSBt ELS B et e

st uc i'S genera ong an
, . L rot.ective tape haV|n a tension is stuck
in endS BB opaRg, E’rﬂf?ESF‘dY"t’@Py PRACBRLEBEt FOBC! APes SHOEKS

a wafer by the above mechod prior to the backgrinding.

The problem is when the protective tape T is cut out to
th'_e 8ize of outer periphery of the wafer W with slight contact
of the.cutter 102 with the outer periphery of the wafer W, the
cutter 102 is likely to damage the outer peripheral edge of
the wafer W. Thin wafers for fabrication of thin semiconductor
chips as described above can crack from the damage and become
brittle such that they break upon a s.mal'l impact. Moreover,
pesitioning the tip of the cutter 102 in the vicinity of the
edge of the wafer W requires fine adjustment, and any
misalign’m'ent can bring the cutter 102 into contac:tl wit.h the
wafer W to da_mac;e the cuter peripheral edge of the wafer W..

The protective tape stuck to the wafer is generally long
and tensioned, hamely, the protective tap.e having a tension

is stuck to the wafer. Accordingly, the protective tape stuck
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to the wafer keeps a substantial residual stress.
Thi nning such wafers by backgrinding | owers the
wafer's strength and easily results in warpage.
Approaches to the aforesabd probl ems have been made
from 5 viewpoints of protective tapes and sticking
appar atuses, but have not led to a sufficient
solution. In a conventional approach a protective

to tﬂ@pﬁaf(—?’r I@dé?[yé %Ustu iﬂ‘lat J?%fpxpé ﬁéts trrgt; hogﬁ'ﬁ%nofng

a waf er an

such 1viaz1J:JSt [ %%‘E}aﬁg( g‘éjel]ﬁ?ﬁ 133%%%1% C egr %tel%l tive t}}agﬁe 3

the wafer 114 by folding a rel ease f|In1152 at a

‘easljsﬁﬁa’f%s%ﬁ el hyWHERAES of a peel plate 160 above the

waf er 114; the protective tape 112 is stuck to the _
wa“ﬂmrqa_tczhetw tordiaeifes amiehpnbbébna moumnbierg hadk efrom
116 and a press roll 150. 15 This conventiona

viewpelios o thpwevert icausepethenpr ot Betiveg dmpa - dihdsé®, but

have a large angle 0 to the wafer 114 because of the

- have piesenég ©f 4 hauperti Hhat 8o180i.dherefore, the

protective tape 112 largely changes the traveling

dif£Cl I Qe slie 1P, 659&11 b‘%g’?n f@é*&#x}é‘gt é“i%h.er

tenS|on As such, t e pro page is

gt R ST

n the_ sticking of die-attach- fllns to silicon
Stuc]%va?%r@% wg {€ Yo Eleoﬁﬁt@&d fiig dd lusfertas gét dridi ng-

films and phase difference films to LCD
in which a protective tape 112 cut to the shape of a wafer 114

is delivered to the wafer 114 by folding a release film 152

at a sharp angle by means of a peel plate 160 above the wafer

114; the protective tape 112 is stuck tor the wafer 114 by
relative movement of a mounting table 116 and a press roll 150.
This conventional method, however, causes the
prptective tape 112 to have a large angle 6 to tile wafer 114
because of the presence ch the peel plate 160." Theréfore, the
protective tape 112 largely changes the traveling direction

at the press roll 150, requiring a further tension. As such,

the problem of wafer warpage is not fully solved.

The warpage problem can occur not only when protective

tapes are stuck to wafers, but also in the sticking of

die-attach films to silicon wafers or IC chips, optical films

such as polarizing films and phase difference films to LCD-



4 panels, labels to conpact discs, and coverlay filns

to flexible substrates. The present invention has

been made to solve the problens nentioned

her ei nabove. It is therefore an object of the

invention to provide a nethod and an apparatus for

sticking a tape capabl e of? preventing the warpage of

an adherend to which the tape has been stuck.

DI SCLOSURE OF THE | NVENTI ON Di scl osed herein is a
Patetfod 1 FBRL St IGpagtt dpechaanty cavestpy ki bur ftacdlegible

a surface of an adherend, conprising: preparing the
suybg@ates- sticking to the adherend; attaching the tape

via a non-sticky surface to a support film having a

st i cRie ape gD Vvialvket son f aee hdem whdestof ackye tMd lp@oblems

subj ecting the support filmto tension, causing the
nesitiickydsurdrad@abbvehe tape 0§ thersvppor tad | bEyEO: DRF the

opposed to a surface of the adherend nounted on a
irRURLbAgtd apkevi &d | Skhdthddeadfing tdacadhecendebyxing a

pressing the support film and rel easing the support

tadel MabbBMRt HE %f@%%nﬁﬁ%%hkﬁgew5§p§&g é%ﬁéHngﬂgieha to which

shape for sticking to the adherend and i1s thereafter

£t ttgﬁgega% )?De%{}‘ﬁ skghkd on the support film

Accor di ng e tape can be opposed to 5

DISCLOSURE OF THE INVENTION

Disclosed herein is a method for sticking a tape having a
sticky surface to a surface of an adherend, comprising:

preparing the tape for sticking to the adherend;

attaching the tape via a non-sticky surface to a support
film having a sticky and removable surface via the surface;

while subjecting the support film to tension, causing the
sticky surface of the tape on the support film to be opposed to
- a surface of the adherend mounted on a mounting table;

sticking the tape to the adherend by pressing the support
film; and

releasing the support film from the tape.

The tape is cut beforehand to shape for sticking to the
adherend and is thereafter attached to and held on the support

film. Accordingly, the tape can be opposed to



and stuck to the adherend while the tension to the

tape is diffused to the support film Moreover, the

tape can be approximted to the adherend and be stuck

thereto at a small angle, so that the tension

required for the sticking can be reduced.

Accordingly, the tape stuck’to the adherend has |ess

residual stress and the adherend can be prevented from

war page. 6 According to a first aspect of the present

[NV Lon, t e._i i ded. a nethod for sticking.a .
a%%pe %ﬁi%% gﬁétﬁg ?Pég%r g%gatgﬁg %ﬁpﬁé8% %P gﬁe tape 1s

. rend i.ch invol ves frame nmenber for fixing
djtatﬂfgl%ggpp%?t 19 AR TonpritBes: MU WS ngtARd tadexi Age  be

t he suggort filg1to the frame nmenber such that the
SRPESE Rt nEPuGRE PARGr$RANRNGIPE hetyelanBhemafiserat a small

causing the sticky surface of the tape in the frane
angley n & 1t nidifbefer vl Be wpdsed thora theurdickiod tdae be

adherend nounted on the nounting table; and sticking
redwectapdcrordnglathahendapy sressi ng the sdppoetd fidsmless

in the frame of the frame nmenber. In the above net hod
reshiduglpporess idng rhy bahdiered cant be piwerdntade f parbeirpage.

and the tape in the franme is stuck to the adherend.

Because of the frane nenber, the support filmin the

frame of the frame nenber nay be isolated and free

from the tension to the support filmout of the

frame. Accordingly; the tape attached to the support

filmin the frame can be stuck in a | ess tensioned

state. Therefore, the




tape stuck to the adherend may have | ess residua
stress and -the possibility of the adherend being

war ped can be further reduced. In an enbodi nent, the
above nethod may conprise relatively noving the frane
menber to which the support film is attached and the
7 nounting table on which % he adherend may be nount ed
to perform alignnent of the tape in the franme of the
frame menber with the adherend. According to the

abov&gfﬁ%gﬁr& Lelatiye myenents of, t . ?E%s‘rec ntion,

menber and .t'he nnuntlng ta Ie |n a ver

ther@®¥% fBJl& tﬁHHj g%éd%glgha nghﬂgcﬁ sticky

appro I 'mat e suf |C|ent y to
Are_stuc efore, the tensign to the tap
Surféurlng s?|§W|E8C8 anréﬁ@@éandwbﬁ@ﬁﬁgrlﬂWﬁlgﬁFvéi frame
nt_.of the frane menber and the nounting table

membre‘n” ﬁorq%ﬁﬂal DG rBEACSE ey e (CHRRELSeHpeaitifghing and

support filmto be aligned with the adherend to which
tixingelheyr ipogEk flpckef B, fame SEmbRY ngudnrthss the tape is

acconpl i shed accurately w thout msalignment. In

inclygast Har aefboth ménthe t fremeenbioef;orcagsiingi tige asttiapey surface
: according to the present invention involves: a fixing
of thel taperimttlaehimgeand. thexifrgneheesuppotd bél dbpdoed to a
the franme nenber;
surface of the adherend mounted on the mounting table; and
sticking the tape to the adherend by pressing the support f£ilm in
the frame of the frame member,

In the above method the support film may be fixed with
the frame member and the tape in the frame is stuck to the
adherend. Because of the frame member, the support film in
the frame of the frame member may be isolated and free from
the tension to the =support film out of the frame.

- Accordingly, the tape attached to the support film in the

- frame can be stuck in a less tensioned state. Therefore, the
tape stuck to the adherend may have less residual stress and
—the possibility of the adherend being warped can be further
reduced.

In an embodiment, - the above method may comprise

relatively moving the frame member to which the support film

is attached and the



an sticking roll for sticking the tape to the
adherend; a wind-up roll for the support film and a
fixed end of the support film and conprises: noving
the fixing roll toward the frame nenber while causing
the fixing roll to press th; support film between the
wi nd-up roll and the fixed end, thereby transferring
the tape 8 attached to the support film between the

wi nd-up_roll and .th fixing roll in a directiaon
it 5BYt (T iR (FGPPREEFBR MRUF CHEDtERe tpaper form
i.s included in the frane of the frame nenber; causing
alhonment; Gf tof 1taP6 pretket Reamaupfolhef fFame diember WhER the
support filmto the frame nmenber; causing the sticking
aghsirendy press the support filmin the frame of the
frame nenber to stick the tape to the adherend; and
novi Agcehding xtagthel labaway ftromttihe, f raiet esrbabvement of
simul taneously with rel easing the support filmfrom
thehd reapemenivelr winadithg mpubbengupdret ihi kmyentidE direction
wind-up roll. Ina still further enbodi nent, the

mayet pradnifrortisd | €dgengamd tBpe sapperdi BYIHOtbN®ePrasHtkimated
invention involves: a fixing roll for attaching and

sufitiicignt e stPpPofhe fildhetnd hed r M ABMREEY  are  stuck.
Therefore, the tension to the tape during sticking can be
reduced. Moreover, relative movement of the frame member and
the mounting table in a horizontal direction may permit the
tape and the support film to be aligned with the adherend to
which they are stuck. Therefore, the sticking can be
accomplished accurately without misalignment.

In ancther embodiment, the method for sticking a tape
according to the present invention involves:

a fixing roll for attaching and. fixing the support film
to the frame member;

an sticking roll for sticking the tape to the adherend;

a wind-up roll for the support film; and

a fixed end of the support film;

and comprises:

moving the fixing roll toward the frame member while

causing the fixing roll to press the support film between the

wind-up roll and the fixed end, thereby transferring the tape




an sticking roll for sticking the tape to the
adherend; and a cl anpi ng nenber for clanping the
support filmacross the width; and conprises:
cl anpi ng the support film at | onger edge portions
thereof with the clanping nenber and arranging the
tape such that the tape is8included in the frame of
the frame nmenber; causing the fixing roll to press the
ort f|In1to the fr

r.t f|| Lt Q fix g t?e u
“EESF, ERaGerng "PRET RpBHHEAbT bROTDI 128 o Pt i 2nd the
sueport f|In1 in the frame of the frame nmenber to
l§<ﬁ Sk e t8pé 1G4 L Hu iRt teard® ridieasingy tmelizection
pport filmfromthe tape by relatively noving the
%9 npidy FBRbERPS it hé ngBydednethotihe t Heaagherendhamnyf rame
be a sem conductor wafer and the tape is a protective
€/ According to a second aspect, there is provided
an apparatus for sticking a tape having a sticky
sur f @eesing dhesfrifxdeg ofoldntadheeeadihé heuppper afidsn to fix
conprises: a nounting table on which the adherend is
thepsrpedrtalflmneo nemberr gmeowietddrto i ncl ude an
adherend-nounting surface of the nounting tabl e;
causing the sticking roll to press the support film in
the frame of the frame member to stick the tape to the
adherend; and
moving the fixing roll away from the frame member
simultaneously with releasing the support film from the tape
and winding up the support film on the wind-up roll.
In a still further embodiment, the method for sticking a
tape according to the present invention involves:
a fixing roll for attaching and fixing the support film
to the frame member:;
an sticking roll for sticking the tape to the adherend;
and
a clamping member for clamping the support film across
the width;
and comprises:
clamping the support film at longer edge portions
thereof with the clamping member and arranging the tape such

~that the tape is included in the frame of the frame member;

causing the fixing roll to press the support film to fix




a fixing roll for attaching and fixing a | ong support
filmto the frame nenber, the support film having a
sticky and renovable surface to which the tape is
attached; and an sticking roll for sticking the tape
to the adherend; the apparatus being constructed such
that: the support filmis arranged above the frane
menber so that the tape is included in a frame of the
frame ne ., the fxi roll is caused to press the
t%%ﬁ%%%%”&?&ﬁﬂpotOthetEgagﬁd%%WWe?ﬁInwto the franme
menber; 10 the sticking roll is caused to press the _
suppSRESEPE PR eRBLEFARROB! TPhe FPaRBCRBNbEF BYPRPFEKLIlm
. the tape to the adherend; and the support filmis
1n eFaségare omft Hhq apeamg nmemeg hetoestiodknerte, tdme to the
apparatus for sticking a tape according to the
agreaast; iamdenti on further conprises: a w nd-up roll
for the support film and a fixed end of the support
fil nrelhesappathtusubpony €ohst fuchedhsuehpbhak: rehatively
fixing roll is noved toward the frane nenber while
mriessithg themptippomémbétm bet ween t he wi nd-up roll and
the fixed end, thereby transferring the tape attached

to the StHPOrbbbvbm hetuwel) thendi ndiiR J0ld apgdhthee
fixing roll in a direction opposite to the w nd-up
selilcR@pidu@R o2URArERalng Nend 3Pfre is a protective tape.

According to a second aspect, there is provided an
apparatus for sticking a tape having a sticky surface to a
surface of an adherend, the apparatus comprises:

a mounting table on which the adherend is mounted;

a frame member provided to include an adherend-mounting
surface of the mounting table;

a fixing roll for attaching and fixing a long support
film to the frame member, the support film having a sticky
and removable surface to which the tape is attached; and

an sticking roll for sticking the tape to the adherend;

the apparatus being constructed such that:

the support film is arranged above the frame member so
that the tape is included in a frame of the frame member;

the fixing roll is caused to press the support film to

fix the support film to the frame member;




is included in the frane of the frame nenber; the

fixing roll is caused to press the support filmto
fix the support filmto the frame nmenber; the sticking
roll is caused to press the support filmin -the -frame

of the frame nmenber to stig the tape to the
adherend; and the fixing rol'l is noved away fromthe
frame nenber and sinultaneously the support filmis

rel eaped Lromife tapg and Eag&&% etsQeF%%;&b%rt Film

roll. In another” enbodi nent, e apparatus

13 LRKT Bgaft ape @gﬁgdfﬂagbélo Lhe fnegent,d nvent i on
urt er conprises a ai aping e for c |ﬂﬁ%ﬁft?\
%h%n1across the wdth, the apparatus bei ng
cons ruc

such that: the support filmis clanped at
| ong ed rt t her eof Mﬁth the cl anpi ng menber
and ?h% ?‘g%%&qfs tja(r?‘}nahﬁeﬁe d fRar the t3R5e s
included in the frame of the frame nmenber; the fixing
rol | 1Ps2PQLReH PHPHEERTty hehguppBRFa kIS nian stFiickinsea tape
support filmto the frame nmenber; the sticking roll is
2GRS HIt BO piliss Prerens ubport ifon Fuihher heomfordmesof t he
frame nmenmber to stick the tape to the adherend; and
t he guppodturf idohli Soretizmsegpbromiibe; tape by
relatively noving the clanping nenber.
a fixed end of the support f£ilm;
the apparatus being constructed such that:
the fixing roll is moved toward the frame member while
pressing the support film between the wind~up roll and the
fixed end, thereby transferring the tape attached to the
support film between the wind-up roll and the fixing roll in a
direction opposite to the wind-up direction such that the tape
is-included in the frame of the frame member;
the fixing roll is caused to press the support film to
fix the support film to the frame member;
the sticking roll is caused to press the support film in
the frame of the frame member to stick the tape to the
adherend; and
the fixing roll is moved away from the frame member and
simultaneously the support film is released from the tape and

is wound on the wind-up roll.

In another embodiment, the apparatus for sticking a tape




In the apparatuses according to enbodi nents of the
present invention, the tape may be forned beforehand
to shape for sticking to the adherend and is
thereafter attached to and held on the support film
Accordingly, the tape can b& opposed to and stuck to
the adherend while the tension to the tape is

adlidrliysgd UQ)th€h§Up&ﬁ%EeEELn1n 8 erquPﬁeiagﬁgl§?ses a

be approximated to the adherend and be stuc eto

clAiapi, | e | r in h e | 0 | md g ross
SRS om0 Foc S LIRS B (s e

the sticking can ccor ) e

: ck e herend has | ess . residual stress and
i g’a h%r%ﬁkﬁéﬁ%%sbgetﬁiﬂﬁﬁﬂs &UFFSﬁws 5285 Further,
t he port filmpay be fixed by the frane nenber 12
and ?ﬁg tHEE tﬂﬁmf raffe FRTREket o YPeadhedEhd portions
Because, of the frame nenber, the support filmin the
thergnd §fthnehe r GARPingnBerbREy 2B8 FR9I @R idndfreaged  such
fromthe tension to the support filmout of the
thetafrBe PRROAd Agryudetein dpe srenenhed tthe ttheme support:
filmin the frane can be stuck in a |l ess tensioned
st at ehe THer&idreolt hes t apessd utk poeshetbehengparthasilm to
| ess residual stress and the adherend can be
figr shensepbdrtorhinar pagehe Fitatnkemsmber; a plural ity of
the tapes to be stuck to adherends nmay be attached to

t he tlagssigppont bl mial eagsédeco | PRaey el @ebpePr 80tk in
t he support filmmay be transferred to
the frame of the frame member to stick the tape tec the
adherend; and

the support film is released from the tape by relatively
moving the clamping member.

In the apparatuses according to embodiments of the
present invention, the tape may be formed beforehand to shape
for sticking teo the adherend and is thereafter attached to and
“held on the support film. Accordingly, the tape can be opposed
to and stuck to the adherend while the tension to the tape is
diffused to the support film. Moreover, the tape can be
. approximated to the adherend and be stuck thereto at a small
angle, so that the tension required for the sticking can be
reduced. Accordingly, the tape stuck to the adherend has less
residual stress and the adherend can be prevented from
warpage. |

Further, the support film may be fixed by the frame

member




cause each tape to be opposed to and be stuck to the
respective adherend on the nounting table. Continuous
sticking of the tapes to respective adherends can be
thus achieved. In a still further enbodi nent, the
apparatus for sticking a tape according to the
present invention further @&énprises aligning neans
capabl e of relatively noving the franme nmenber to

whi ch the support filmis attached and the nounting

aﬁcﬁtﬂh% ql%. e\gkghfﬁkéé h@ra@l%hﬁ:]seﬁtéllc? ggugltl%d%cﬁ]hge]%%rdf o%rencause of

al i gnnmen tape rame 0 rare

Wi e herend. The. aligni ans

e ke, P08 HE0ERER Tofm: FE FF aREMHEnBer tapdrrane
t he nmpunting. table in ertical direction my permt

nREY I58 Bnd 16 SSGpABRt LTT M AE BCappRoXhiiedhe Support

fiﬁéficiqgglg to_the adherend to which they are stuck.
TerBtord, the 1S 0P I8 rehBIL Bpetitir FaRe seFekehryl cn the
be 13 . reduced. Mreover, relative novenent of the

SUnPgRE redBeritanthe t Reampurennfet shluski ina dolezontahsioned
direction may permt the tape and the support filmto

stigdeal i Gragfpiceh tihe atihes esdutd twhi the t heleaped sthack. less
Therefore, the sticking can be acconplished

regdcurdt etzess kihduthei sdhdgmeertn be @notdheed from warpage.
enbodi ment, the apparatus for sticking a tape

accoFding i riehe pr pserilifvesti enel scadaptes be sdehk to
a tape having a sticky surface to a surface of an
add@rengddmainde GOORERS®Sto the long support film along the
longer direction, and the support film may be transferred to
cause each tape to be opposed to and be stuck to the respective
~adherend on the mounting table. Continucus sticking of the
tapes to respective adherends can be thus achieved.
In a still further embodiment, the apparatus for sticking
a tape according to the present invention further comprises
aligning means capable of relatively moving the frame member to
which the support film is attached and the mounting table on
which the adherend is mounted to perform alignment of the tape
in the frame of the frame member with the adherend.
The aligning means performing relative movement of the
frame member and the mounting tabie in a vertical direction may
permit the tape and the support f£ilm to be approximated

sufficiently to the adherend to which they are stuck.

Therefore, the tension to the tape during sticking can be



a nmounting table on which the adherend is nounted; a
press roll for pressing a | ong support film having a
sticky and renovabl e surface to which the tape is
attached, to stick the tape to the adherend; and a
cl anpi ng nenber for clanping t he support film across
the width; the apparatus bé'ng constructed such that:
the support filmis clanped at |onger edge portions
thereof with the clanping nenber and the cl anpi ng

reRTSEr MOTeRvYed Fol¥alke naHemsnitclof Silvef abeamst mewber and
tape on the support filmto be opposed to a surface

thet e tiadertékd enviint @dheni 2¢ntalnoiimeatgonallay; gemit the
press roll is caused to press the support filmto

tapei clodt Hdet apwreott Heludher brdal agmed hei suppior tadlidmand to
is released fromthe tape by relatively 14 noving the

whdlchnpithgynemiver . sttnckhe ahevef@ppar atiis |, sthaiadgherend bve
may be a sem conductor wafer and the tape is a

aquoabetihat doafpeatBRY B dRSERMPEL ONdentHE DRAW NGS
Fig. 1 is a set of front views explaining the sticking

oper @ i SScHRy: anRbRREnOf the YPHRSeRls] @8?”5%9@]'{%{@ % tape

2 is aset of front views illustrating the sticking

adcBY¥Ql N& N arfd aﬂ?eéﬁ@?ﬁbqrnv@ﬁtfi‘oﬁreiQogd%técl1etoor§§iecq<t a tape
having a sticky surface to a surface of an adherend, and
comprises:

a mounting table on which the adherend is mounted;

a press roll for pressing a long support film having a
sticky and removable surface to which the tape is attached, to
stick the tape to the adherend; and

a clamping member for clamping the support film across

the width:

the apparatus being constructed such that:

‘the support film is clamped at 1longer edge portions
thereof with the clamping member and the clamping member is
moved to cause the sticky surface of the tape on the support
film to be opposed to a surface of the adherend mounted on the
mounting table;

the press roll is caused to press the support film to
stick the tape to the adherend; and

the support film is released from the tape by relatively



invention; Fig. 3is atopviewof Fig. 2; Fig. 4is a

set of front views illustrating arrangenents of a
frame nenber and a nounting table; Fig. 5is a top
view illustrating a configuration of the frane
menber; Fig. 6 is a top viewillustrating a
configuration of the framé4nmenber; Fig. 7 is a set of
front views illustrating an enbodi nent of an

apparatus according to the present invention; Fig. 8
mdéwing tihye witewpahgt iemeppar at us of the enbodi ment
shown in Fig. 7; Fig. 9 is a set of front views

i Il usthratheg abovenbadparAtusf, hovha pEQB@Eéﬁ&e h&P€ be a
is stuck and a release filmis released in the

s rolialfkd. aka e ik ﬂ§)dfif%t%%klgg kL pat

views illustrating an enbodiment of "an apparatus

acCogfife ﬁgckfﬁwégoﬁﬂé %\éﬁﬂﬁ%@& Fig. 11 is a top

vi ew of the apparatu odi nent shown in Fig.

1gbog%§eg1 }%féZﬁgéﬁ%%ra%ﬁ%Jg@%gﬁheggl?bn¥ﬁ%r€$%ggﬁfﬁlng
:PYEQ% F%é% 13 Eﬁ%é%d%EEfth prggggkvfngééﬁf%n,

Fig. is a set of front wviews illustrating the
sticking involving a frame member by a method of the present
invention;

Fig. 3 is a top view of Fig. 2;

Fig. 4 is a set of front views illustrating
arrangements of a frame member and a mounting table;

Fig. 5 is a top view illustrating a configuration of
the frame member;

Fig. 6 is a top view illustrating a configuration of
the frame member;

Fig. 7 1s a set of front views illustrating an
embodiment of an apparatus according to the present
invention;

Fig. 8 is a top view of the apparatus of the embodiment
shown in Fig. 7;

Fig. 9 1s a set of front views illustrating an

embodiment of how a protective tape is stuck and a release

film is released in the embodiment of Fig. 7;
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| showtl fhl\élefktiiggn-l jg. 3is atop viewof Fig. 2. As
I t e

a tape to be stuck to an adherend is lamnated with a
support film 10 Fig. 14 is a perspective view
illustrating how the protective tape stuck to a wafer
is cut to the shape of thes wafer; and Fig. 15 is a
front view show ng a conventional way for sticking a
protective tape previously cut to wafer shape to 15 a
waf er. PREFERRED EMBODI MENTS OF THE | NVENTI ON

Efigdi h@ntssa ol tt die fppesentewny@itisanr atiildg be cdeselinbad
her ei nbel ow with reference to drawings. Fig: 1 is a

of arsedpfrad rantovdBvg expdied hrgséRe $hi-6KtN8n; _
operations by a nethod of the present invention. Fig.

2 F'l%_; a1Sed aOftofprQDéw\{:iienge aﬂ)%ét%%g:gtsl g? ‘%%a: e%ioﬁﬂnggt

i nvol ving a frame nenber by present

ustr in Fig. 1, a tape 12 of a size 16

: chres ndin% %o %hat of an adherend 14 is_prggared
béfdretand, 2 S8hdP t WEPRETHE IS pé L 18 theitig %t sBRedipeng
: support film 10, the support film10 is pressed to
of argiqrpenaad apeAding tie Eyharersent4ingehepnt he t ape
' 12 is being stuck to the adherend 14, the support

f iFim. 103i $shal skt mfa pplraparc tdtvad a7 iwividh itldnsitan tihigghow

1(a) ) . Inthis state, the tape 12 attached to the
a tapeuppas¢é FdddR to an adherend is laminated with a support
film; |

Fig. 14 is a perspective view illustrating how the

protective tape stuck_to a wafer is cut to the shai)e of the

wafer; and
Fig. 15 is a front view showing a conventional way for

sticking a protective tape previously cut to wafer shape to

a wafer.

PREFERRED EMBODIMENTS OF THE INVENTION

Embodiments of the present invention will be described

- hereinbelow with reference to drawings. Fig. 1 is a set of

front views explaining the s‘ticking operations by a method of
the present invention. Fig. 2 is a set of front views
illustrating the sticking invelving a frame member by a method
of the present invention. Fig. 3 is a top view of Fig. 2

As illustrated in Fig. 1, a tape 12 of a size
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10 is held in a |l ess tensioned state because the
tension is stuck to the thick |am nate of the support
film10 and the tape 10 12 and is diffused to the
support film 10. The tape,1l2 held in the above state
is aligned wwth and opposSed to the adherend 14
mounted on a nounting table 16, and a press roll 50
is rotated over the support film10 to press and

corredpdaihe chaneaddrtm Lhgadher SEQSlﬁré}Eélged ﬂ)é?é%reeh%%d,

Because the tape 12 can be held in a planar
; i Ol h . :
and, W bhe PHEE R REPeataiohet tae BURRCTS Ll e
st.uck to%ﬁhe adhereaq%}4 W th_reduced residual :
SUPPQZY dadm erePOrES e adrisenteriare 12kp e RENEESE

12 has been stuck can be effectively prevented 20
14. from warpage. Referring to the support film 10, the
surface to which the tape 12 is attached has sticking.
pidser thestapehll hiat belieg sumfcdc &ocane halttktdiel tlape th2
and possesses renpvabl e properties such that the tape
suppdid ddnnba or ekensed ihesr efromafdeitd Re tapentionld has
been stuck to the adherend 14. Therefore, the support
1(a))fi | mlghcanhe detgased.d nom L hg Lape L2y af i
tape 12 has been stuck to the agherendglgf%gﬁgﬁh?fllm
1 )a = 0 I Ry, be forned roducin
10 1saﬁ‘1%)ld 1@%3&%% 'i:%nfs&gg}e%los e %ecguﬁeet?%l genszton gs

sti cky renovable [fayer  on X

bstrate .fi.lmb i cki J
st L MY,k ng, S LEIONEIE 10, ihe cope

12 and is diffused to the support film 10.
The tape 12 held in the above state is aligned with and

opposed to the adherend 14 mounted on a mounting table 16, and

a press roll 50 is rotated over the support film 10 to press

and stick the tape 12 to the adherend 14 (Fig. 1(b)}).
Because the tape 12 can be héld in a planar state without
excess tensions while the support film 10 is tensioned as

mentioned above, the tape 12 can be stuck to the adherend 14

with reduced residual stress. Therefore, the adherend 14 to

which the tape 12 has been stuck can be effectively prevented

- from warpage.

Referring to the support £ilm 10, the surface to which

~ the tape 12 is attached has sticking properties such that the

‘surface can hold the tape 12 and possesses removable properties

such that the tape 12 can be released therefrom after the tape
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are not limted to pressure-sensitive adhesive coated
films, and any filnms may be used as | ong as the tape
12 can be attached and held thereto and be rel eased
therefrom 10 The tape 12 Lﬁ formed to size
corresponding to that of ]The adherend 14 by
previously punching a long tape to desired shape. For
exanpl €, when the protective tape 12 is stuck to the

12 hagdhssand cldybebng, @ waferond he pr ?B?ﬁéﬂ@et APLe ]B%Jp]gin%rt

punched approximtely to shape o e rouhd wafer

. ' tt d.tot film10,.
conPORAP DR Lol PLLRSST ol 19 PR LLEID, o,

: si ze so t | er or _smaller than that of the
'beenaﬁﬁ@?%nggggﬁeFﬁgggignﬁlﬂﬂsﬂﬁéﬂésldﬁ)éﬁbodinent of how

the tape 12 is attached to the support film 10.
. HeFf s uRBRr atftidehhBnra pfbe 2@ adabgrpshdpeting a sticky
protective tape to a support filmw Il be described as
and pemexappt ela s shownfilexEbie i8ba)yratberi phaieeitiivecing
tape 12 is forned |l ong and has a pressure-sensitive

- a readhesi¥eptayeirsosahs £hider ghgasevei | M2 dugp¥tachieds

along a longer direction. The | ong protective tape 12

are 1 L -85 . i . | i
re St QUlmidly 18 pkB §uféL§Hh§5FEg‘:§p§%§ ?J?‘}/\L%\é,%\/ét?egd 2fllms,

bl ade of rotary die cutter

: [l f t t ect.i
ana 4 34geo DL, 00 & nall, oG orer Lo LR
' t [ [ | ti , i_t hout tti th
an ShFaCHAELL} MuRaShe A BRaTRHL P thAlRu, 11100 e

12 _is rel eased and
" The tape 12 is formed to size corresponding to that of

the adherend 14 by previously punching a long tape to desired
shape. For example, when the protective tape 12 is stuck to
the adherend 14 being a wafer, the protective tape 12 punched

approximately to shape of the round wafer is prepared and is

attached to the support film 10.. It will be appreciated that

the tape 12 may have a size somewhat larger or smaller than:
that of the adherend 14.
Fig. 13 illustrates an embodiment of how the tape 12 is

attached to the support film 10. ‘Herein, the attachment of

- a wafer-shaped protective tape to a suf)port fiim will be

--descr_ibed as an example. As shown in Fig. 13'(a), the

protective tape 12 is formed long and has a pressure-sensitive
adhesive 1ayer to which a release film 52 is attached along

a longer direction. The long protective tape 12 is cut out
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renoved while |eaving the circular portions..
Thereafter, the support film 10 approxi mately of the
same width as the release filmb52 is lamnated to the
rel ease film52 having th$ circular protective tapes
12 thereon (Fig. 13(b)). ﬁ the long 10 support
film 10 supports a plurality of the protective tapes
12, 12 attached separately from each other along a

in a lcangen ardsKeELi 199 syfsy&esed 'abB@a@QOéfF’ré?grjﬁrcﬁsee'&htt r

i nvention reduces the residual stress e tape

h
that B Rt E T %hétféﬁﬁ%%zéaﬁfad%?%r&iaﬁégﬁﬁel?%%%em e

t he. adheren e tape, 12 being attached to
oot ol O RGPRURGTT T FHF TOMI P R aro.n FrgeLage il FAat
i |l ustrate anot her enbodi ment of the present
die quiiéit itona PETCRIpESTPRE@R, vH eiHe qwibery 18 selease
arranged in a position along 20 the outer
£1ilm S2rc upifles emeen bl vt Hdhreaghetenti ¥4, tagmel ihies steiparded and
film1l0 is attached to the frane nenber 18 so that the
removtepehile® teabvingtutokct ectibarasher 8higs 14 MiddedEer, the
i ncluded by the frame nenber 18 (Fig. 2(a)). The

supp&tPEenn fo laPpkdd ihdhe f 6anend %aﬂeh@QdE'he§§ q.q’lé Qeigbgg
the tape 12 to the adherend 14 (Fig. 2 - ----------

film %9 14 *i)a)nlna@édaﬁga&m gglgggefff(lrpggt hevfrlfgg: rd f '

to the frane as above hé™ su

| p’rot%&lt&e J ! gerre Sﬂb%%erc]gl{ aﬁelrﬁ 1glo3e{b)])8 i S"I‘htl)JLlso,C lﬁ:%de tlb)%g

ensi on

support film 10 supports a plurality of the protective tapes
12, 12 -+« attéched,separately'from each other along a longer
direction.

As described above, the present invention reduces the

residual stress of the tape 10 stuck to the adherend 14 and

thereby prevents the warpage of the adherend 14 by sticking

the tape 12 to the adherend 14 with the tape 12 being attached
to -the long support film 10. Furthermore, Figs. 2 and 3
illustrate another embodiment of the present invention. As

illustrated, a frame member 18 is arranged in a position along

the outer circumference of the adherend 14, and the support

film 10 is attached to the frame-member 18 so that the tape

10 to be stuck to the adherend 14 will be included by the frame

'member 18 (Fig. 2(a)). The support film 10 in the frame is

then pressed to stick the tape 12 to the adherend 14 (Fig. 2
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out of the frame. 5 Specifically, the support film 10
in the frame of the frame nenber 18 is attached to
the frame nenber 18 and is blocked via the frane
menber 18 fromthe tensiopgto the support film 10 out
of the franme. Accordingly, excessive tensions to the
framed support filmcan be avoi ded. Furthernore, as
described 10 above, the tape 12 attached to the

(b)) supRost tAthihdQiric theli fgithe 8ul®estt ?@ﬁnoﬁﬁgosﬂ}?é ?rame
because the tension is glffused to the support frlm

menbd®-18Ther efors. ;&ggesﬁfi%g% £ g;g"l‘b %gP%j{ kn@ o¥Othe

can stick the 't eren Athe

| st f t ape 12 to the adherend
erand SRR P eher HioT bt cdt, CERereby tBr ?ae?w@gft Mo

out(%E:%eventlng t he warpage of the adherend 14. The frane

BERY- arranged above the upper surface of the
mounting table 16 so as to include the
adir@cefd-gruriti ride surbacd tChdm 19 def ithed farlama of the
position on which the adherend 20 14 is nounted. The
framd mambendrfbes al8 samctd he theubht g rdealeg 16 andres blocked
preferably arranged to pernmit free relative novenent

- via the f@awel hkefBerdiBeetb@NeHY tBaNSoPft Ald@NisNG ABaNSi 1m

capabl e of adjusting their relative p03|t|ons as

10 odtI bysthat edfn_ Fi oﬂiar)glﬁpe%g&%dé h:ge AR 18

or ascendi ng the mounti apprOX|na es
fram%%guéﬁggééﬁﬁln CRaeerng EBR %s??%rﬁé%% #3RpghIbed
above, the tape 12 attached to the support film 10 is held in
a .less tensioned state because the tension is diffused-to the
support film 10. Therefore, pressing the framed support film
10 can stick the tape 12 to the adherend 14 with the residual
stress of the tape 12 stuck to the adherend belng further

reduced, thereby effectively preventing the warpage of the

_.adherend 14.

The frame member 18 is arranged aboVe' thé upper surface
of the mounting table 16 so as to include the adherend-mounting
surface that is defined at a positipn on which the adherend
14 is mounted. The frame member 18 and the mounting table 16
are preférably arranged to permit free relative movement in
a vertical direction by means of aligning means capable of
adjusting their relative positions, as iliustrated in Fig.

4(a). Descend;‘.ng the frame member 1_8 or ascending the mounting
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position accuracy while reducing the residual stress
of the tape 12. Further preferably, the franme nenber
18 and the 5 nounting table 16 are arranged to permt
free relative novenent i@oa hori zontal direction by
means of the aligning neans so as to adjust the

overl ap of the adherend 14 and the tape 12. Provided
that conditions permt adequate alignnent of the

f
ol A CHE LB ) R LT e

7 30 tHEﬁCp I'mun{]ﬁé/§ %ﬁqﬁp SrSIlaI'l:%ehg%%e rance@]{ra%ke[gf Wl—lﬂ'bq’)t

e of the fra nenber 18 is not particularly
posify OrHD 8 Y ﬂg 5604 Ngs BN geeiaied FRTEFS. o§ the
the 15 illustrated case, when the support film21l0 is
tape gilessEYTibER PRELBEEBS Y olthe5d ranive mombaci pal asdr tace
of the press roll 50 should be smaller than the width
mountgfng hebi edifea nerbyernb@dand ddrenivii dr-be refl atheesupponént
film210 may be smaller than the width of the frane

in a memMierontd,! adrelewdni ByFih@an? oZ20ther al hgnadhensnds 1§o
being circular as a wafer, the frame nmenber 18 may be

| as toda@hlGH %ﬁessagﬁlgﬁvdflg:}?e SA&I?EISéI{CQQt"l \énEaEHSrta]IgQaEZ

that of the adherend, as illustrate
t f f th 5
@f%ﬁgéé%ﬁtg%?iaﬁﬁaféégﬁrUS§% B CrirahiEs PhEo et SF

L aneter .lar of the wafer; the press

the sRTergl 10" EOFLEhE BOBF Fhe Fhambidne lembér 1§ Raving

a height such that the adherend 14 and the tape 12 have an
appropriate clearance may be fixed to the mounting table 16
as shown in Fig. 4(b).

The shape of the frame member 18 is not particularly

limited and may be square as illustrated in Fig. 3. In the

illustrated case, when the support film 10 is pressed with the
press roll_50, the principal surface of the press roll 50 should
be smallef thén the width of the f;ame member 18 and the width
éf the support film 10 may be smaller than the width of the
frame member 18, as shown in Fig. 5.

For the adherend 14 being circular as a wafer, the framé
member 18 may be a Circular shape having a size slightly larger

than that of the adherend, as illustrated in Fig. 6. 1In this

case, the principal surface of the press roll 50 defines a

circular protrudent portion 54 having a'diametér larger than
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menber 18 to cause the protrudent portion 54 to press
the support film 10. Hereinbel ow, the sticking
apparatuses according to the 5 invention will be
described wth reference tp an enbodi ment in which
the protective tape is stuck to the adherend being a
~waf er. The sticking apparatus of an enbodi nent shown
in Fig. 7 includes a frame nmenber 18 and a nounting

thatt ablihd Grags rdesgs iheds s 5 abeve; s arr&g:aftlérdt REL Eﬁleufifg‘me

a fixing roll 22 for attaching and fixing a support

membek! Tel0c! Baklbe LHATR IRENR 100030 Shi SHI PA 9l 24

for sticking a protective
p.roll 26 for the support film10. In the

SUPP?FSAQQlH 66 denotes a feed out roll that feeds out the

u ggrt film10, 15 and. 21 denotes pinch rolls. The
e hBhBRYW 1 & hes Siris et apbeve trResmoneFAgnabd eche

16 so as to include an adherend-nounting surface of

invephéohpuati e dedteibed wheh pretertneniodiarerinbddienent

frame nenber and the nounting table are arranged-to

in whérhi theepat foct Toven@Epe 18 200d10r1F AiMeala Bck M1 t Gl g

directions by neans of aligning nmeans (not shown), as
a wafFkkustrated in Fig. 4(a). This structure permts
al i gnnent of the wafer 14 on the nounting table 16

W the §DE-Pf V. s 1:0..Qver.a
waf er 14 anégigﬁhkﬁf%éégtlvéﬂféggjf%* %h Rt ", Fig.
7 indIWRAS £ PLAE R A 18N8 4 LB O PPanie 16 as described

above, and further includes a fixing roll 22 for attaching and

fixing a support film 10 to the frame member 18, an sticking

'roll 24 for sticking a protective tape 12 to a wafer 14, and

a wind-up roll 26 for the support film 10. In the figure, 20

_ denotes a feed out roll that feeds out the support film 10,

and 21 denotes pinch rolls.

The frame member 18 is provided above the mounting table

.16 soas to include an adherend-mounting surface of the mounting

’table. In the present embodiment, the frame member and the
mounting table are arranged to permit relative movement in
horizontal and vertical directions by means of aligning means
(not shown), as illustrated in Fig. 4(a). This structure

permits alignment of the wafer 14 on the mounting table 16 with

the protective tape 12 so as to overlap the wafer 14 and the

| protective tape 12 with a predetermined positional relation
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and to approxi mate them adequately in an opposed
relati on. The adherend-nounting surface of the
nmounting table 16 is fornmed wth a plurality of
pores, through which a vafﬁun1apparatus suctions

t hrough a vacuum tube or e like to fix by suction 5
the wafer 14 to the adherend-nounting surface of the
nounting table 16. The apparatus of the present

j t th f.al L ow ti t
anc eSTAAIRIL DELARRTRLE, 1] LOWIG, 90808 N3 R, aPp Y
operatio .involv%§ feed of the support film_ 10 from
adhe rqpd-monR tId SHNTesE Qifd The e Rt 1r@riedtlon & fe formed

wind-up roll 26. This transfers the protective tape

‘with p pduFeR ity offe pPog@spothirbuo ¥bich bevwewhmt ppparatus

wi nd-up roll 26 and the fixing roll 22 (Fig. 7(a)).
suctikmsThérpugheet irsevtmpesbi 2o nevhdd idtd achddxt byt hection
support film 210 by neans of the pinch rolls 21 as

the walfles1 4 aie@hienafhgren8tapunfl herHigt F¥EL Yo £ the mounting
protective tapes 12 may be previously cut out on the

tabld elgease film52 and be lamnated with the support
film10, and the release film52 my be rel eased 20

b e nch ralls 21, as i.llustrat in Fig.
9”?%§%%§8§é§3%nfﬁ§?ﬁ¥%égﬁﬁéﬁ%b&?%Péﬁm%§§iﬁ$€§aﬁ%%&*%%
¢ llcancel th%rfeed of the support film 10, and the
OLLGTIN REGRT 155 & roVEa (BRaPAOCRE RS “Renber tathe
whi | e pressing the support film 10 between the
wafenilft up roll 26 and a fixed end of the support film

The first operation involves feed of the support film
10 from the feed out roll 20 and winding thereof on the wind-up
roll 26. This transfers the protective tape 12 stuck to the
suppo;t film 10 to between the wind-up roll 26 and the fixing
roll 22 (Fig. 7(a)).

The protective tapes 12 may be attached to the support

film 10 by means of the pinch rolls 21 as illustrated in Fig.

9 (a) Alternatively, the protective tapes 12 may be
previously cut out on the release film 52 and be laminated with

the support film 10, and the release film 52 may be released

by means of the pinch rolls 21, as illustrated in Fig. 9(b).

. Subsequently, the feed out roll 20 is stopped to cancel
the feed of the support film 10, and the fixing roll 22 is moved
toward the frame member 18 while pressing the support £film 10

between the wind-up roll 26 and a fized end of the support film
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23 10 (feed out roll 20) Consequently, the protective
tape 12 that has been previously positioned between
the wind-up roll 26 and the fixing roll 22 is
transferred away fromthe,wind-up roll 26 in a
direction opposite to the"w nd-up direction. The 5
protective tape 12 is then transferred via the fixing
roll 22 and is arranged so as to be included in the

10 (fdam@f Lhe bpane ¢ é@cﬁﬁe %@13?7':' Yhe léﬁ) actild tﬂgpet %%

state descri bed above, ng ro presses

fil he fr. nb 18 f
hat TR TS Pt L B b5 TR T an retiber O Bs e

ntin 16 are aligned by relative
26 an.x;ﬂgg King %?3519226&% tregs terdfst ewavt ﬁ’éo%rtéleeUf-P@éuP

tape 12 and the wafer 14 are approxi mated and opposed

..roll t263 £ach iesrt igint prpo el bartantbeofiadoup dinartdomn 15e

Thereafter, the sticking roll 24 is noved on the upper
protetifacdaps 12hesfrlamre trensate rk&d Fig. tHéc)iaindy Fogl 8%
and is rotated over the franmed support film10 to

and ipr essahbedsaseaand hHe BhdTkded heh PHRt eehindes £ %}Pl% 2248
the wafer 14 (Fig. 7(d)). After conpletion of the

‘memb@gygylngug e protective tape 20 to the wafer 14;

the st 1 cki ng roII 24 is noved out of the franme of the
guently, .th i.Xi n Il, 22 is
o ey s oo A P hetdte T4 e hE e bfer e
film j f h 12
the ﬁtllspgl%%:gdf%ﬁntﬁgeggaegnsg otrplt er Iﬁgtrgglgilagl? {E?pt?o flxantdhe

_'support film.

Subsequently, the frame member 18 and the mounting table

- 16 are aligned by relative movements as necessary; for example,

the protective tape 12 and the wafer 14 are approximated and

opposed to each other with a clearance of about 1 to 3 mm.

Thereafter, the sticking roll 24 is moved on the upper surface

of the frame member 18 (Fig. 7(c¢) and Fig. 8) and is rotated

- over the framed support film 10 to press the éame and to stick

the protective tape 12 to the wafer 14 {Fig. 7(d)).

After completion of the sticking of the protective tape
to the,Wa»fer 14; the sticking roll 24 is moved out of the frame
of thé frame member 18.7 Subsequently, the fixing roll 22 is
noved away from the frame member 18, and the support film 10
is released from the protective tape 12 and is wound on the

wind-up roll 26 (Fig. 7{(e)).
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wind-up roll 26 (Fig. 7(e)). 24 After the wafer 14
Wth the protective tape 12 stuck thereon has been

di snounted fromthe nounting table 16, a new wafer is
del i vered and nount ed. TQ?ﬁe oper ati ons nmaybe manua

or fully automated.  Wen e new wafer 14 has been
mounted 5 on the nounting table 16, the aforenentioned
operations are repeated to apply the protective tapes

12512 eReh At ]yu%%p d M- N 8iSrel baphd lEhestuck

sti cki ng apparatus of "an enbodi ment shown tn Fig

thergdiy ”degianqgﬁﬁﬁﬂﬂg%éfq%FPh?#.naogﬁgeeﬂxgﬂﬁhaﬁﬁhpsopew

film10 to the frame nmenber 18, an sticking roll 34
wafexn 4p dset%leia%?gi angrerEEEre TREES AZRKaS konmhaY bramannal
chucks (clanpi ng nenber) 36 for clanping the support
or fulilymad-amateadye Pbeni bhe nker vefeaci sbas heean drountad
frame menber 18 is provided above the nounting table
on thESmbindd ngs teblientbudehanaddhenendsionudt bpgrsuifaseavé
the nmounting table. In the present enbodi nent, the
repedtfcl® omeppey end grie edund ihgpdahbe age ar LARGEd ot Bhe
permt relative novenent in horizontal and vertica

respdliti8AL LS Y 1Eans, of. .aligning means (not shown).

This structure permits alignment of the wafer 20 14 on

t ti table 16 with the ot.ecti ape 12
aﬁ%-"%%gvé? ot BBRE=gors: Y, g Rh RS entesbo0E 18,851,
i0 ln&;}[}ﬁd&ﬁ ﬁg%ggg&ermggglgofé,“ on?ranrleelm%tmlbgr;: %g? };1 fixing

roll 32 for attaching and fixing a support film 10 to the frame
member 18, an sticking roll 34 for sticking a protective tape
12 to a wafer 14, and chucks (clampimj member) 36 for clamping
the suppoft film' 10 at edge portions thereof across the width.

The frame member 18 is provided above the mounting table

16 s0 as to include an adherend-mounting surface of the mounting

table. In the present embod'iment, the frame member and the
mounting teble are arranged to permit relatiﬁe movement in
horizontal and vertical directions by means of aligning means
'(nort shown) . This structure permits alignment of the wafer
14 on the mounting table 16 with the protecti‘ve tape 12 s0 as
to overlap the wafer 14 and the protectlve tape 12 with a

predetermlned positional relation and to approximate them

adequately in an opposed relation.

The apparatus of the pre_sent embodiment performs the
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adequately in an opposed relation. The apparatus of
the present enbodi nent perforns the 25 follow ng
operations to apply the protective tape 12 to the
wafer 14. First, a pair O%Sthe chucks 36 clanp edge
portions of the support Tilm 10 and one pass of the
support film10 is wthdrawn fromthe feed out rol

20 while the chucks 36 pull 5 the support film the

follcﬁ%&gfrépécr'altrﬁo'n% hel 43 ASHS PRl the b g%rfqzﬁ%b%he

n'the above operation, the fee out

r ot Wi t I noi Qr.. or n
wa el 14,0 FLFSe 18 Bl A RReeh 8RRy Al Fold oPethions
ort fil 10 to intain the tenS|on of th
of thg S‘BPPrFu Fﬂll&ol%& S RS SFe8d 16 GUPRTT Doadd 15
the chucks 36. The protective tape 12 is then
withdpavghda@ns shasfesdbeuine bdedl ivvhitre theamhustkst B pull
frame nenber 18 (Fig. 10(a)). Subsequently, the
the shipgpiorg folh; 3Zhé ssupmwedt oviel tikehapgdeso surfacevefr the
frame nenber 18 and presses the support film 15 10 to
framd inerther S@e A the hbare opeberid8, (Fhe. £i@d(bhtardil
Fig. 11). Thereafter, the franme nenber 18 and the
20 mawtﬂo%%tte@mifth :56’[:@5%11@' Iﬁcgﬂﬁd oRYeHEM KLV e @&?%BE_SLOS

as necessary for exanple t e protective tape 1

oppog hﬁ Fhe %e%(ﬁn Ry | % 20 oBﬁms%d fl‘im ?%hto

er wwth a ¢l éarance o out
Subs entI

maln% %%on

out roll 20 and the chucks 36. The protective tape 12 is then

stickin roII 34 |s ved on
of Hle support fiilm 10 between t e feed

arranged 50 ag to be included in the frame of the ffame member
18 (Fi.g. 10(a)).

Subsequently, the fixing roll 32 is moved over the upper
surface of the frame member 18 and presses the support film
10 to fix the same to the frame member 18 (Fig. 10 (b) and Fig.
1) .
| Thereafter, the frame_ member 18 and the mounrtin.g table

16 are aligned by relative movements as necessary; for example,

. the protective tape-12 and the wafer 14 are approximated and

opposed to each other with a clearance of about 1 to 3 mm.
Subsequently, the sticking roll 34 is moved on the upper surface
of the frame member 18 and is rotated over the framed support
film 10 to press the eame and to stick the proteetive tape 12

to the wafer 14 (Fig. 10{c)).
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of the frame nenber 18 and is rotated over the franed
support film 10 to press the sane and to stick the
protective tape 12 to the wafer 14 (Fig. 10(c)). 26
After conpletion of the s%icking of the protective
tape 12 to the wafer 14, Re application roll 34 is
noved out of the frame of the frame nenber 18.
Subsequently, the support film210 is released from

t h@ft@ﬂ&@ﬁﬁﬁg% i%@npgfl%étéf%%]gig}gt gﬁbgl&%\%rﬁételé‘thy tage

predet erm ned neans. e prese I nvol ve

tter. 40, whi.ch cuts .the .support fjlm 10 being he
12 tcgytq}%ol &fr?é: tednd T 4 aglc?fn f‘l%lnéqlt HPOEF@W%H%EQ 8
f the support film(Fig. 10(d)); thereafter the
the fgftﬁ?@@fséhﬁl ShBRRgrerher stportisaguert ot tdfef sapport
. noved to release the support 10 film 10 fromthe
filmgrhdecrpyeasagefrem pheeprohecharertddewi2 lstudie to the
protective tape 12 stuck thereon has been di snounted
wafef rioinby lperatmint iminé@bheards, Threwwaiait iaudelinserted
and mounted. \Wen the new wafer 14 has been nounted

invobred Becumist i4ng wRDER clibs thBesdl o £rBNtiPN8%heing held
operations are repeated to stick the 15 protective

. , - f _
by hot_llﬁﬁ%% #and 22 e@'&?ﬂ%ﬁpe gﬁf&ﬁ%ﬁﬁg%ﬂall}[ﬁ%ﬁ? agcglo%mg‘f'clsrh off Epe

e sticking apparatus of an e

[ [ ble.16 f ti fer
suppdt ‘]S 8880® EBHOL s PPheRreeengtle Chibort o FiRa6 re
stick a EOt 8tive 2% tape 12 to the wafer 14; and
the SHRROEL 56 Fol OcPREpPRG THe Tlisbito release the Support

film 10 from the protective tape 12. After the wafer 14 with
the protective tape 12 stuck thereon has been dismounted from
the mounting table 16, a new wafer is delivered and mounted.
When the new wafer 14 has been mounted on the mounting table

16, the aforementioned operations are repeated to stick the

protective tapes 12, 12 .-+ each to the respective wafers 14,

14
The sticking apparatus of an embodiment shown in Fig.-
12 includes a mounting table 16 for mounting a wafer 14, a press

roll 50 for pressing a support film 10 to stick a p‘rotective

‘tape 12 to the wafer 14, and chucks 36 for clamping the support

film 10 at edge portions thereof across the width.
The apparatus of the present embodiment performs the
following operations to stick the protective tape 12 to the

wafer 14. First, a pair of the chucks 36 clamp edge portions
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film10 at edge portions thereof across the wdth. The
apparatus of the present enbodi nent perforns the
foll owi ng operations to stick the protective tape 12
to the wafer 14. First, a pair of the chucks 36 clanp
edge portions 27 of the %Lpport film 10 and one pass
of the support film10 is wthdrawn fromthe feed out
roII 20 while the chucks 36 pull the support film

I | d h [
of the %Pé%%%%r%fﬁfﬂhﬁe‘ba%%€eonoepé‘%s%?sﬁ°tﬁ%é%ﬁgécarefoﬁ%2ﬁ'P”%
%% may. be rotated with a torque nptor or the like in
wi thdgia GG Bpdsicfecib Fhbl 1 dihl ¢ e Gharekst Sereull

support f|In110 to maintain the tension of the

the sapppartt fhilivh thebeemeent tHenf dedhedgt spok$ 120 camdrt hiee

chucks 36. The support film 10 is then arranged so
mounitirat tihd esflibckyIsuwfaaeook therptobect the taneoli2 4611
on the support film210 is opposed to a surface of the

20 mayaf€toth4 e@Nwl BB AMeURLLRGd @ 8 r(£h8.1 15 8))a direction
Subsequently, the press roll 50 is brought into

oppos(iq.rg act tl‘i@ tﬂéécﬂ% qte'&?b;n)a@@&ﬂi?é t&h %l(!)gj% %E‘.?ﬁm 10 to

support f|In110 ( tated toward
14 toQ the 15 to_th
maintel 4 Fﬁroug gﬁgu%%%ﬁ? € fhf 3Hy2ﬁﬁmf %ngf?ﬁ
ctive tape to the wafer (Fig. 12 ] Thi s
out ’%ﬁc%%@% iGHGKS et elBBI FUPEREGT ﬁiéénn nCalfahher
such that the tension by the rotation of the feed out
arrangsd sgothpg hhdislektionusppesi pé Fbe tiveo feeld utape 12

direction of the support
on the support film 10 is opposed to a surface of the wafer

i4 on the mounting table (Fig. 12(a)).

Subsequently, the press roll 50 is brought into contact
with the mounting table 16 t-_hroﬁgh the support film 10 (Fig.
12 (b)) ~and 1s rotated toward the wafer 14 to press the
prqtective tape 12 to the wafer 14 through the support film
10 and to stic_k the'pr_otective tape to the wafer (Fig. 12 (c}).
This sticking operation is preferably performed in a manner
such that thle tension by the rotation of the feed out roll 20
in adirection oppositerto the feed out direction of the support
film 10 is relaxed by controlling the dr:iv‘e of the toi:que motor

to an extent such that the support film 10 that is not stuck

" toanywafer 14 will not contact with anywafer 14. This reduces
the tension to the protective tape 12 and leads to further

reduction of warpage of the wafer 14 to which the protective
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20 film10 is relaxed by controlling the drive of the
torque notor to an extent such that the support film
10 that is not stuck to any wafer 14 will not contact
wth any wafer 14. This reduces the tension to the
protective tape 12 and led&ds to further reduction of
war page of the wafer 14 to which the protective 28
tape 12 has been stuck. After conpletion of the
sticking,of the protective tape to the wafer 14, the

tapes%%p%?? PFFH1§§HF ‘rel eased fromthe protective tape
12 stuck to the wafer 14 by operations simlar 5 to
t HoSee bfcamtfel alnisg ofehbe shibivk i mg R fj th&0p (¢ T c ahde (e)pe
. When the support film 10 has been rel eased and a

to thewadter 144 hhs sbpporhodnied1on itsheemeuBbtingrbabkge
16, the aforenentioned operations are repeated to

protsetttkettppnot eehitvead apeswderliy v EriLid e simin
respective wafers 14, 14 10 The pre%ﬁﬁ% inv%nt?éﬁﬂPsar

Bele bEM nhedi.nents; . presented _her ei naboye
ko tlnLand an;ﬂﬂggﬁ?ggﬁggﬁs an aﬁtﬁé%%'gtl?)oﬁg&) ng Le?s)ﬁ bl({’)%len
' 56%% rid f t he.scope of the present
the éi,M%%/entl o]ﬁl. hled gl%gsé%' i AVERES ?fl é8 pelEppIdiRr At has

fo.the sticking g%ﬁﬁrotective tapes to wafers
nCahi

| 5 _
been grﬂqugﬁtg% %o 5”%?’7 BALRELR ghlfhethhefenguenhipeed

. way ped by residual stress of the tape stuck thereto,
OPer%Jt‘E“%)@a?ﬁaI@qquapngtﬂﬁéﬁ shieckioteotivalitmmid dch 12
films (used for bonding IC chips to | ead franes or

each to the respective wafers 14, 14 '

The present invention is not limited to the embodiments
presented hereinabove and any modifications and alternations

are possible without departing from the scope of the present

~invention.

The present invention can be applied not only to the

-sticking of protective tapes to wafers but also to any cases

in which the adherend can be wgrped.by residual stress of the
tape stuck theretq, with examples including the sticking of
die-attach films (used for bonding IC chips to lead frames or
$ubst;ates) to silicon*wéfers or IC chips, optical films such
aSjpolarizing'films and.phése.difference films to LCD panels,
labels to compact discs, and coverlay films to flexible

substrates.




substrates) to silicon wafers or I C chips, optica
films such 20 as polarizing filnms and phase difference
films to LCD panels, |abels to conpact discs, and
coverlay filnms to flexible substrates. 29 CLAIMS 1.
A nmethod for sticking a tape having a sticky surface
to a surface of an adherend, which involves a frane
menber for fixing the suppg t filmand conprises :
attaching and fixing the s %port filmto the frame
menber such that the tape is included in a franme of
the frame nmenber; causing the sticky surface of the
tape in the frane of th? %&@ge menber to be opposed to
a surface of the adheref® unted on the nounting
table; and sticking the tape to the adherend by
pressing the support filmin the frame of the frane
menber. A THEhGRt Aol fUrickinekitgtareapevidogorai sgicky
claim 1, which conprises relatively noving the frane
surheabetrot® whrtace the zuppdinerdnd,mvlsicht tiacbédeand theme
mounting table on which the adherend is nounted to
memper f Drmfdlkigonene sipddre tfape ami doherisesre of the
frame menber with the adherend. 3. The nethod for
sti sktarhiagt ape AcEydimg suppetai fMiml tor tite M6 hmember
involves: a fixing roll for attaching and fixing the

sucﬁtﬁﬂairthéiﬁdﬁe is included in a frame of the frame member;
causing the sticky surface of the tape in the frame of

the frame member to be opposed to a surface of the adherend

mounted on the mounting table; and

sticking the tape to the adherend by pressing the support

film in the frame of the frame member.

2. The method for sticking a tape according to claim

1, which comprises relatively moving the frame member to which

the support film is attached. and the mounting table on which

the adherend is mounted to perform alignment of the tape in

the frame of the frame member with the adherend.3. The

- method for sticking a tape accerding to claim

1l or 2, which involves:.

a fixing roll for attaching and fixing the support film

to the frame member;



to the franme menber; 30 an sticking roll for sticking
the tape to the adherend; a wind-up roll for the
support film and a fixed end of the support film

and conprises: noving the fixing roll toward the frane
menber while causing the fixing roll to press the
support film between the 3@ nd-up roll and the fixed
end, thereby transferring the tape attached to the
support film between the wind-up roll and the fixing
roll in a direction opposite to the w nd-up direction
sucH t¥tdcking Tabe fior shérbied the thapef tanehofadhseend;
frame nenber; causing the fixing roll to press the
suppowind+upnnaiﬁiﬁor tthe support filmytandhe frane
menber; causing the application roll to press the
suppafixdd lend iof the tupperof filg; franme menber to
stick the tape to the adherend; and noving the fixing
r ol dncaviyndriieest he frame nmenber sinultaneously with
rel easing the support filmfromthe tape and mﬁnding

up nld'ﬁr%mtflfﬁln R R 1the Jer l’b@ler q_Jrlame me ;B%%r”%li

for sticking a tapé according to claim

cauéihﬁﬂﬁﬁ%sflﬂlﬁbxféﬁl'E@ Fr@gé @n%agﬁﬂﬁgita@gl$'ﬁé{%%éﬂq%he

support fil to the franme ne
wind-up roll and the fixed end, thereby transferring the tape

attached to the support film between the wind-up roll and the
fixing roll in a direction opposite to the wind-up direction
such that the tape is included in the frame of the frame member;

causing the fixing roll to press the support film to fix
the support film to the frame member;

causing the application roll to press the support film
in the frame of the frame member to stick the tape to the
adherend; and

moving the fixing roll away from the frame member
simultaneously with releasing the support film from the tape

‘and winding up the support film on the wind-up roll.

4. The method for sticking a tape according to claim

1 or 2, which involves:

a fixing roll for attaching and fixing the support film

to the frame member;

an sticking roll for sticking the tape to the adherend;



an sticking roll for sticking the tape to the
adherend; 31 and a cl anpi ng nenber for clanping the
support filmacross the width; and conprises:
cl anpi ng the support film at | onger edge portions
thereof wth the clanping nmenber and arranging the
tape such that the tape is included in the frame of
the frame nmenber; causing the fixing roll to press the
support filmto fix the sdpport filmto the frane
menber; causing the sticking roll to press the support
andfilmin the frame of the frame nmenber to stick the
tape to the adherend; and releasing the support film

fromthe tape by.relative moving the cl anmpin
e Lomb ER o 2ot o L e R 11 SURBGT B bt 37
th agﬁp 8ne of clains 1 to 4, wherein the adherend is a
s tBhductor wafer and the tape is a protective
tape, 6. An apparatus for sticking a tape having a
sti @R§l CeRFiRSSto a surface of an adherend, which
apparatus conprises: a nounting table on which the
adhetamrings theumregrtaliframs longde redgeoppdeicnso thereof
i ncl ude an adher end-nounting surface of the nounting
withabhe;clamping member and arranging the tape such that the
tape is included in the frame of the frame member;
causing the fixing roll to press the support film to fix
the support film to the frame member;
causing the sticking roll to press the support film in
the frame of the frame member to stick the tape to the adherend;
and

releasing the support film from the tape by relatively

moving the clamping member.

5. The method for sticking'a tape according to any
one of claims 1 to 4, wherein the adherend is a semiconductor

wafer and the tape is a protective tape,

6. An apparatus for sticking a tape having a sticky
surface to a surface of an adherend, which apparatus comprises:
a mounting table on which the adherend is mounted; a frame
member provided to include an adherend-mounting surface of

the mounting table;



32 a fixing roll for attaching and fixing a |ong
support filmto the franme nenber, the support film
having a sticky and renovable surface to which the
tape is attached; and an sticking roll for sticking
the tape to the adherend; the apparatus being
constructed such that: thesygupport filmis arranged
above the frame nenber so that the tape is included
in a frame of the frame nenber; the fixing roll is
caused to press the support filmto fix the support

filan focihe dolaneccreriienchihe shickinong od | 148y caysedt
to press the support film in the frane of the frane

filivefdehet 8rohé Ghenfe, t 8RE $1@pddie radher gy angti«'&‘l@y and
support filmis rel eased from the tape. 7.

rem@PPBI At $igrf Hfe Std Gl Neh Q:Héap;eap%c GQr %'t'%gic?l%d Cla%'dm 6,
whi ch further conprises: a w nd-up rol

supporde bk Ay And R, f g%ff&ﬁ{&d suc%?tﬁ%f%g (El#éfgnd

t he apparatus belng constructe I Xi ng

(Piind St owgtgsng ge. Lenbor, vhile pressing

t he sup "°m be e W nd-up“roff~and the
B e
chof SRR L Bt eelion coppast e Lo the it
the fixing roll is caused to press the support film to
fix the support film to the frame member;
the sticking roll is caused to press the support film
in the frame of the frame member to stick the tape to the
adherend; and

the support film is released from the tape.

7. The apparatus for sticking a tape according to
claim 6, which further comprises:

a wind—up roll for the support film; and

a fixed end of the support film;

the apparatus being constructed such that:

the fixing roll is moved toward the frame member while
pressing the support film between the wind-up roll and the fixed
end, thereby transferring the tape attached to the support film
between the wind-up roll and the fixing roll in a direction

opposite to the wind-up direction such that the tape is included



33 in the frame of the franme nenber; the fixing roll
is caused to press the support filmto fix the
support filmto the frane nmenber; the sticking roll is
caused to press the support film in the frame of the
frame nenber to stick the tape to the adherend; and

the fixing roll is noved away fromthe frame nenber
and sinultaneously the support filmis released from
the tape and is wound on the wind-up roll. 8. The

apparatus for sticking a tape according to claim®,
in wiiec  rimet hér tbenprame snentedrgnpi ng nenber for cl anpi ng
the support filmacross the width, the apparatus being

CONgheUugt £eng uedl 1t hat caheedsuepefsésé | £ | saplorrpediat to
| onger edge portions thereof wth the clanping nenbe

£i:8Rthd RepoRe ir$1ar £8NgRd SUGR. ddidle.d;ne tape is
included in the frame of the frame nenber; the fixing

ro'EhstE§H§§g t90ﬁ£3f§ égﬁ%éﬁJQQPrt %$| g?% E orEhfllm

support r ame rrenber,

; t ort film |nthe rame of
i R 0 e, YO 1R, L0 LS

adh%'}%nhhe ?lapport filmis rel eased from t he t ape by
relativel'y noving the clanpi ng nmenber.

the fixing roll is moved away from the frame member and
simultaneously the support film is released from the tape and

is wound on the wind-up roll.

8. The apparatus for sticking a tape according to
claim 6, which further comprises a clamping member for clamping
the support film across the width, the apparatus being
constructed such that:

the support film is clamped at longer edge portions
thereof with the clamping member and the tape is arranged such
that the tape is included in the frame of the frame member;

the fixing roll is caused to press the suppert £ilm to
fix the support film to -the frame member;

the sticking rell is caused to press the support film
in the frame of the frame member to stick the tape to the
adherend; and

the support film is released from the tape.by relatively

moving the clamping member.



34 9. The apparatus for sticking a tape according to
any one of clains 6 to8, which further conprises
al i gning means capable of relatively noving the frane
menber to which the support filmis attached and the
nmounting table on which the adherend is nounted to
performalignnent of the tape in the frame of the
frame nenber with the adherend. 10. An apparatus for
sticking a tape having a sticky surface to a surface
of an adherend, which apparatus conprises: a nounting
tabge on $%ich t he adherend i s, nounted; a press rol
f or “pr essifg BPFEHY Ss dpPoPELFFH RavPRE accRdigry tanany
renovabl e surface to which the tape is attached, to
onegpfcrlehast 4ptoBo tYhECdRereirE omRPLd sebarpiagingnberns
for clanping the support filmacross the width; the
capappar af usebet hge Eorieeving cthsutandarenbdre supgoith the
filmis clanped at | onger edge portions thereof with
suppdiet clidmpiisg amtabbed aauld t biee chaurpiingy reibher ohswhioN ethe
to cause the sticky surface of the tape on the support
adhérémi t os beowppesed trerdosmr bacegnbnt hef atdheremnse in the
nounted on the nounting table; the press roll is
fraf@USEOdti® ffL6S ddhidesuppent thiel Buherestii ck the tape to
t he adherend; and 35

10. An apparatus for sticking a tape having a sticky
surface to a surface of an adherend, which apparatus comprises:

a mounting table on which the adherend is mounted;

a p;ess roll for pressing a long support film having a
sticky and removable surface to which the tape is attached,
to stick the tape to the adherend; and

a clamping member for clamping. the support film across
the width;

the apparatus being constructed such that:

the support film is clamped at longer edge portions
thereof with the clamping member and the clamping member is
moved to cause the sticky surface of the tape on the support
- film to be opposed to a surface of the adherend mounted on the
mounting table;

the press roll is caused to press the support f£ilm to-

- stick the tape to the adherend; and



the support filmis released fromthe tape by
relatively noving the clanping nenber, 11. The
apparatus for sticking a tape according to any one of
clainms 6 to 10, wherein the adherend is a

sem conductor wafer and the tape is a protective tape.

35

the support film 1is released from the tape by

relatively moving the clamping member,

11. The apparatus for sticking a tape according to
any one of claims 6 to 10, wherein the adherend is a

semiconductor wafer and the tape is a protective tape.



