SPECI FI CATI ON Protective Tape Applying and Separating Method 5 TECHNI CAL

FI ELD This invention relates to a technique for applying protective tape
to surfaces of sem conductor wafers with an electric circuit pattern or
the like formed thereon and for separating the protective tape. 10
BACKGROUND ART In a conventional process of manufacturing sem conductor
waf ers, a nmechani cal nethod such as grinding or polishing, or a chem cal
met hod using etching, is 15 used to process the back surfaces of

sem conductor wafers (hereinafter sinply called "wafers”) to reduce the
thi ckness thereof. Wen these SPHOPFIEAETION! to process the wafers,
protective tape is applied to the front surfaces of the wafers in order to
protect the front surfaces having wiring 20 patterns formed thereon. Thus,
a wafer sent to a back-grinding process is suc- tion-supported at the front

surface (paﬂr@t@@ﬁv@@&@@e)&tp@lym AW S Qf@tl Méghddck surface is

ground with a grinder IS time, pro ectlve tape is applied to the
front surface of 25 the wafer since the pattern could be damaged under the
stress of grinding occurring to the front surface or could be

cont ani riat eTECHNICAL FIELD

This invention relates to a technique for applying
protective tape to surfaces of semiconductor wafers with an
electric circuit pattern or the like formed thereon and for
separating the protective tape.

10
BACKGROUND ART

In a conventional process of manufacturing
semiconductor wafers, a mechanical method such as
grinding or polishing, or a chemical method using etching, is

15 used to process the back surfaces of semiconductor wafers
(hereinafter simply called "wafers") to reduce the thickness
‘thereof. When these methods are used to process the
wafers, protective tape is applied to the front surfaces of the
wafers in order to protect the front surfaces having wiring
20 patterns formed thereon.

Thus, a wafer sent to a back-grinding process is suc-
tion-supported at the front surface (patterned surface) by a
chuck table and the back surface is ground with a grinder.
At this time, protective tape is applied to the front surface ‘of

256  the wafer since the pattern could be damaged under the




The wafer thinned by grinding of its back surface could easily be broken
during the processing or transporta- 5 tion. The wafer, due to its

defl ection or bending, is difficult to handle. In order to avoid such

i nconveni ences, a proposal has been nmade to apply two different types of
protective tape to a wafer surface beforehand to prevent danage and
bendi ng of the wafer (see Japanese 10 Unexam ned Patent Publication

2000- 331968) . Thus, a nethod has been proposed and i nplenmented to separate
in a separating step, all at a tine, the two protective tapes applied to

t he surfaces@{«%@g%’gﬁgin *tf‘cdh%%% gw%@%@] HUE AT c rendéwhf g' | es_as

described in the apdnese am ned Pat ent I I cat1on 2000- 331968
has an advaphagsmihd@ds of wafer reinforcenent, but has the follow ng
i nconveni ence encountered in the process of separating the protective

tape. when separalihe WafeRriistidd by gPding UPiRl baskainfad ot once, a

very strong separating force (pull applied at this tine.

Thus, the v t 0, i nned waf er
T, Lhe ypoulalealy b EF?H%E‘n‘%?%’b“%"’“c?aﬁag‘?én%% AR S A

CF THE | SVENION THbipatui et 4B fasidpentishisy hryiding, dealidficalthe  state

of the art noted above, and its primary object is
to handle. In order to avoid such inconveniences, a

proposal has been made to apply two different types of
protective tape to a wafer surface beforehand to prevent
damage and bending of the wafer (see Japanese

10 Unexamined Patent Publication 2000-331968).

Thus, a method has been proposed and implemented
to separate in a separating step, all at a time, the two
protective tapes applied to the surface of the wafer.

The use of protective tape in double plies as

15 described in the above Japanese Unexamined Patent
Publication 2000-331968 has an advantage in terms of wafer
reinforcement, but has the following inconvenience
encountered in the process of separating the protective tape.

When separating the protective tape in two plies all

20 at once, a very strong separating force (pulling force) is
applied at this time. Thus, the very strong pulling force
applied at a time to the thinned wafer poses a problem of

forcibly bending or damaging the wafer.

25 DISCLOSURE OF THE INVENTION




provi de a protective tape applying and separating nethod capable of

rei nforcing sem conductor wafers by giving 5 rigidity thereto, and
separating protective tape fromthe wafers with high precision. To fulfil
t he above object, this invention enploys the follow ng conposition. A
protective tape applying and separating nethod for 10 applying protective
tape to a surface of a sem conductor wafer with a pattern forned thereon
and separating the protective tape fromthe surface of the sem conductor
waf er, said nmethod conprising an applying step for applying a plurality

of protective tapeyhig iplvetrtisa HAE el A8d6MAih PgsPE ppRuct or vaf er

such that a protective tape with weak adhesion top, and a

separating gtage bEtIRPAMY nRGed abBEPa ﬁfrﬂiﬁsa?ﬁ %9k SljedtAs}oect i ve tapes
applied in plies, and separating the protective tapes in plies one by one,

the upper gnevidesi protectivecse hafslyshosnd SepEGRIALGHRILHVE e 20 by

nmeans of the separator tape. According to this inventio protective tapes

are appl i e¢apalibicfreinfbiicing®seheRidnduéRRewdife)Sdy @i on |ying on

top, to the surface of the sem conductor wafer. Thu$, “in tine of thinning
process #or rimdidyrtmletrleeozﬁn&bsepa@dm@;gsmé@ﬁvelrﬁ@@tftdm ghei ven to the

sem conduct or -3 wafer belng processed. a result, damage to the
wafers with high precision.

To fulfill the above object, this invention employs the
following composition.

A protective tape applying and separating method for

10 applying protective tape to a surface of a semiconductor
wafer with a pattern formed thereon, and separating the
protective tape from the surface of the semiconductor wafer,
sald method comprising an applying step for applying a
plurality of protective tapes in plies to the surface of said

15 semiconductor wafer such that a protective tape with weak
adhesion lies on top, and a separating step for applying a
separator tape over said protective tapes applied in plies,
and separating the protective tapes in plies one by one, the
upper one first, from the surface of said semiconductor wafer

20 by means of the separator tape.

According to this invention, protective tapes are
applied in plies, with a protective tape of weak adhesion
lying on top, to the surface of the semiconductor wafer.
Thus, in time of thinning process for grinding the

25 semiconductor wafer, rigidity is given to the semiconductor




sem conductor wafer may be prevented. In tinme of separating the protective
tapes, only one protective tape to which the separating tape is applied
for 5 separation is separated with the separating tape, since the upper
protective tape is weaker in adhesion than the |ower protective tape. That
I's, the protective tapes are separated in order fromthe sem conduct or
wafer with the |ower protective tape applied thereto. The protective tapes
are 10 separated in order, the upper one first, while the protective tape
maintains rigidity for the sem conductor wafer after a thinning process.

As a resul t wafepbeedgwitdresepd: atAst 2bbult,bapiagieesitte t apes applied in
plies in one separating operation, the stress applied to the sem conductor

waf er by 1semmpdndogtdronceermidybeojreematad. on is reduced, thereby to
prevent bending of and damage to the sem conductor wafer. The protective

tapes applied to the timd afsepfartdttngsidia peotectioe tuaiay, omly oher exanpl e,
conprise a plurality of protective tapes bonded together in plies as a

uni t bef or e pitbative fdpe toswhibh thiotephiracingpapebiondpplicobfisther in plies
as a unit beforehand in one attaching operation may be applied to the
sen condbict sepsafadiontis Segedratedawithprtoy sepaeating tapekisigeefthieci ency. In
time of separating the protective tapes, the protective tapes in plies are
separ at ed 2Jpper pyrobeetiventa e peweakef iinsadhekiah thradthedowwer same 4
protective tape. That is, the protective tapes are separated
in order from the semiconductor wafer with the lower
protective tape applied thereto. The protective tapes are
10 separated in order, the upper one first, while the protective
tape maintains rigidity for the semiconductor wafer after a
thinning process. As a result, compared with separating all
the protective tapes applied in plies in one separating
operation, the stress applied to the semiconductor wafer by
15  a pulling force in time of separation is reduced, thereby to
prevent bending of and damage to the semiconductor wafer.
The protective tapes applied to the surface of the
semiconductor wafer may, for example, comprise a plurality
of protective tapes bonded together in plies as a unit before-
20 hand. That is, the protective tapes bonded together in plies
as a unit beforehand in one attaching operation may be
applied to the semiconductor wafer, to realize an improve-
ment in working efficiency. In time of separating the

protective tapes, the protective tapes in plies are separated

25 one by one, the upper one first, which produces the same



effect as noted above. The protective tapes in plies may, for exanple, be a
plurality of protective tapes applied individually and repeat- edly. By
applying a plurality of protective tapes 5 individually and repeatedly to
the surface of the sem conductor wafer, the protective tapes may be
applied to the sem conductor wafer with a reduced pressure |evel of the
protective tapes. As a result, an accumnul ation of stress due to the
pressure to the sem conductor wafer nmay be reduced. 10 It is al so possible
to prevent bending of the sem conductor wafer after a thinning process,

damage cause@fdyt séeldbtedenaBb9g, and a transport error due to an
I nsufficient suction of the sem conductor wafer. Preferably, the

protective tapes iMTha p_@été@e\ieeaeﬁgfesﬂ {&eneRP! Ast bREANSPIS, Is€n i ven
rel ease treatnment. By giving reléase treatnent”to the adhesive-contacting

surfaces of pliealipyQSRAFbLHAEBPAEPPIREHHIEdRILY did Ropgatray easily

be separatéed one by one, the uppér one first. As a result, t pul I'i ng

force actingdlp. t iB® fipBeRg gtlﬂﬁg-g;m? af phregtbtive2thp@pes may be reduced.
0

The protective tapes nay be 1n sheet rm which are first applied to the

sen condgict dndveiciallgrenthensaiterllycts theprnhesicaaifilve t o t he shape of the
sem conduct or wafer, or nay be cut approxinmately to the shape of the
sem conduct gemithniietorbafafee8hd. protective tapes may be applied to
the semiconductor wafer with a reduced pressure level of the
protective tapes. As a result, an accumulation of stress due
to the pressure to the semiconductor wafer may be reduced.
10 It is also possible to prevent bending of the semiconductor
wafer after a thinning process, damage caused by such
bending, and a transport error due to an insufficient suction
of the semiconductor wafer.
Preferably, the protective tapes in plies have adhe-
15 sive-contacting surfaces given release treatment. By giving
release treatment to the adhesive-contacting surfaces of the
protective tapes, the protective tapes in plies may easily be
separated one by one, the upper one first. As a result, the
pulling force acting in time of separating the protective
20 tapes may be reduced. |
The protective tapes may be in sheet form, which are
first applied to the semiconductor wafer, and thereafter cut
approximately to the shape of the semiconductor wafer, or
may be cut approximately to the shape of the semiconductor

25 wafer beforehand.



5 To fulfill the foregoing object, this invention enploys the follow ng
construction also. A protective tape applying and separating nmethod for
applying protective tape to a surface of a sem conductor 5 wafer with a
pattern formed thereon, and separating the protective tape fromthe
surface of the sem conductor wafer, said nmethod conprising an applying
step for applying a plurality of protective tapes of the sanme type with
in plies to 10 the

adhe- sive-contacting surfaces given rel ease treatnent,
surface of said sem conductor wafer, and a separating

separator tape OveTOSﬁi]ﬁlFFtﬁbeﬁ%ﬂr? 6f>}%gﬁﬁecﬁg%i§%{7@nﬁdlfé

€ uppér one

the protective tapes 1n plies

ura

step

for applying a
epar ati ng
mpls

rs romt he

surface of %h%dfOIWiﬁthggle ﬁ:rallgé;_ means of the separator tape. 15

tapes of the sane

type with adhesiveAcoRbacdting tae applyige i sBeasting 4ALIRON e applied

According to this 1nvention, Ity of protective

in plies to the surface of the“se tor wa

the prot ectipslyiapesrotiddtive tapeRl Al fﬁé%ea@Phisgeﬁni&ﬁ&ﬁc

tapes in pliés, "the protective tape to be separat

from t hessurjafer afithhe padeefn Foehecd itHreb indisd Itd%fng

may be separated one by~ one, the upper one first, conpare

all the proretbttivet Bnes (AoR1 the durfRlcesst the Yotn RRRA@EIIOwEREAL i ON,

en ‘separating
protective

I's easlily separated

rQfeecti ve tapes
W th separating

sald method comprising an applying step for applying a

plurality of protective tapes of the same type with adhe-

sive-contacting surfaces given release treatment, in plies to

10 the surface of said semiconductor wafer, and a separating

step for applying a separator tape over said protective tapes

applied in plies, and separating the protective tapes in plies

one by one, the upper one first, from the surface of said

semiconductor wafer by means of the separator tape.

15 According to this invention, a plurality of protective

tapes of the same type with adhesive-contacting surfaces

given release treatment are applied in plies to the surface of

the semiconductor wafer. Thus, when separating the

protective tapes with a separator tape applied to the

20 protective tapes in plies, the protective tape to be separated

1s easlly separated from the surface of the lower protective

tape. Since the protective tapes may be separated one by

one, the upper one first, compared with separating all the

protective tapes applied in plies in one separating operation,

25 the stress applied to the semiconductor wafer by a pulling



25 the stress applied to the sem conductor wafer by a pulling .6 force in
time of separation is reduced, thereby to prevent bending of and danage to
t he sem conductor wafer. The protective tapes applied to the surface of the
sem conductor wafer may conprise a plurality of protective 5 tapes bonded
together in plies as a unit beforehand. That is, the protective tapes
bonded together in plies as a unit beforehand in one attaching operation
may be applied to the sem conductor wafer, to realize an inprovenent in
working efficiency. In tinme of separating the protective tapes, the 10

protective Thipld cgg@e y}gélyﬁe PRRES one first,
whi ch pr oduggg‘%fﬁg%égiﬁéeggfsgg%tﬁgg@%g%gg% a ov(%a)’.t . eb%?g ecti vrtlat tapes in
plies may behdin of bind darihekad tHE dethFsoR@iLiGlw Ay dual |y and
repeatedly. By applying a plurality of protective tapes iIndividually and

15 repeatedly to UIhePrbRERiol i SEBPIRNTIYG B ¥aiRlce bhENAT Ot ecti ve

tapes may be applied to.the semc a reduced pressure

| evel of th Rl aRgs ﬁgﬁq , - | tress in
the sem congggﬂtior wa”l:"u_gﬁr%)It may gerﬁ?%%e . Iblt? %?g?é&?&@%@%c{%&v%r event
bendi ng ®f %ﬁﬁb@eb@ﬁdba%g&hw weple2hE8 unit HeTBt8RaRIRCeThatdamage

caused by such bending, and a tranSport error due to an insufficient

fsngtrr: o\r;h:n; hri%rete}s@rpmedtﬁ@feotam Pondée tBEBtReYiinepliaRass BBYnBe i n sheet
beforehand in one attaching operation may be applied to the
semiconductor wafer, to realize an improvement in working
efficiency. In time of separating the protective tapes, the
10 protective tapes in plies are separated one by one, the upper
one first, which produces the same effect as noted above.
The protective tapes in plies may be a plurality of
protective tapes applied individually and repeatedly. By
applying a plurality of protective tapes individually and
15 repeatedly to the surface of the semiconductor wafer, the
protective tapes may be applied to the semiconductor wafer
with a reduced pressure level of the protective tapes. As a
result, an accumulation of stress in the semiconductor wafer
may be reduced. It is also possible to prevent bending of
20 the semiconductor wafer after a thinning process, damage
caused by such bending, and a transport error due to an
insufficient suction of the semiconductor wafer.
The protective tapes may be in sheet form, which are

first applied to the semiconductor wafer, and thereafter cut

25 approximately to the shape of the semiconductor wafer, or



first applied to the sem conductor wafer, and thereafter cut 25

approximately to the shape of the sem conductor wafer,

or .7 may be cut

approximately to the shape of the sem conductor wafer beforehand. BRI EF
DESCRI PTION OF THE DRAWNGS 5 Fig. 1 is a front view showi ng an outline of

a tape applying apparatus in a first enbodi nent; Fig.

2 is a schematic

front viewillustrating a tape applying process; Fig. 3 is a schematic
front viewillustrating the tape 10 applying process; Fig. 4 is a
schematic front viewillustrating the tape applying process; Fig. 5is a

front view shawiBg it Qﬂ%ﬁf%)gfrg‘%{gﬁg%ttﬁ%e 3¢5 te%'f ‘eﬁefsﬁqgg@xggua‘e&ﬁfdi ng to

t he enbodi nent; 15 Fig. mat | c Vi ew

Ing a tape

separating pyaf@shefdidhanidi S a schematic front viewillustrating the tape
separating process; Fig. 8 1s a schematic front viewillustrating the tape
20 separating process; and Fig. 9 is a schematic front view illustrating
the ‘tape separating process. BEST MODE FOR CARRYI NG QUT THE | NVENTI ON

BRIEF DESCRIPTION OF THE DRAWINGS

5 Fig. 1 1s a front view showing an outline of a tape

applying apparatus in a first embodiment;

Fig. 2 is a schematic front view illustrating a tape

applying process;

Fig. 3 is a schematic front view illustrating the tape

10 applying process;

Fig. 4 is a schematic front view illustrating the tape

applying process;

Fig. 5 is a front view showing an outline of a tape

separating apparatus according to the embodiment;

15 Fig. 6 is a schematic front view illustrating a tape

separating process;

Fig. 7 1s a schematic front view illustrating the tape

separating process;

Fig. 8 is a schematic front view illustrating the tape

20 separating process; and

Fig. 9 is a schematic front view illustrating the tape

separating process.

BEST MODE FOR CARRYING OUT THE INVENTION

25 Modes for solving the problem of the prior art include



25 Modes for solving the problemof the prior art include .8 the foll ow ng.
A preferred enbodiment in which this inventionis applied to protective
tape applying and separating apparatus will be described hereinafter with
reference to the 5 drawings. Protective Tape Applying Method Before
describing a protective tape applying nethod in this enbodi nent, a tape

appl yi ng apparatus used in this enbodinment will be described with
reference to the 10 drawings. Fig. 1 is a front view show ng an outline of
a tape applying apparatus. Figs. 2 through 4 are front views illustrating

a tape appl ygh@gf(mmﬁgg_. An apparatus 1 for applying protective tape to 15
sem conduct or wafers, in this enbodi nent, has a tape server 2 for

suppl yi ng a prot ecAi yeefaredldnd GiignWnt i rAwiSRE hiY invenfioseRAr at or

collector 5 for separating and collecting the separator S fromthe

protective Ta@ﬁﬂié’d,toagffﬁ%blti@’@l@b@leraf)ﬁﬂyiﬁg'@tﬂﬁ)@e?ﬁ@ﬁﬁﬂg ng a sem conduct or

wafer W (heréeinafter 20 sinply called "wafer hereon, a tape applying

WA Cuter L 0T or ent T e b T e e R L S W
al ong the cidrewnirgggnce of the wafer

Protective Tape Applying Method

Before describing a protective tape applying method
In this embodiment, a tape applying apparatus used in this
embodiment will be described with reference to the

10 drawings.

Fig. 1 is a front view showing an outline of a tape
applying apparatus. Figs. 2 through 4 are front views
illustrating a tape applying process.

An apparatus 1 for applying protective tape to

15 semiconductor wafers, in this embodiment, has a tape server
2 for supplying a protective tape T1 along with a separator S,
a separator collector 5 for separating and collecting the
separator S from the protective tape T1, a chuck table 7 for
suction-supporting a semiconductor wafer W (hereinafter

20 simply called "wafer W") thereon, a tape applying
mechanism 8 for pressing and applying the protective tape
T1 to the wafer W, a cutter unit 10 for cutting the protective
tape T1 on the wafer W along the circumference of the wafer
W, a tape separating mechanism 11 for separating residual

25 tape T2 from the wafer W after the cutting, and a tape



W a tape separating nechanism 11 for separating residual

25 tape T2 from

the wafer Wafter the cutting, and a tape -9 collector 13 for collecting
the separated tape. The construction of each nmechanismw |l be described

in detail

her ei nafter.

The tape server 2 is constructed to guide the
protec- 5 tive tape T1 with separator S drawn froma tape bobbin 3 to
around on a group of guide rollers 4, and guide the
stripped of the separator S to the tape

protective tape T1
appl yi ng mechani sm 8. The tape

nove

bobbin 3 is supported by a vertical wall of a main body of the apparatus,

not shown, ER1Rok S| JiYLRoHR RIS AP @égﬂ@ﬁ@d%ﬁ@%‘. resistance by a

br aki ng rrechanl smor the Iike to avoid

excessl

tape feeding. The

separat or col | ect o}y Bafistralibacsf edcHObRIchAhistRPAL HRA by the vertical

wal I, not shown, for winding the 15 separator S separated fromthe

pr ot ectlve Qﬁ@rmedqmdgfaﬂeﬁb@i@f%fw ng device such as a notor to

rotate in a wnding direction. The chuck table 7 has guide pins for

adj usting posi - tlm@taPé%eWe@rz\i‘é%am@uhb@ﬁ% Mdéd thef greseee to an 20

orientation flat or the

10

15

20

25

move around on a group of guide rollers 4, and guide the

protective tape T1 stripped of the separator S to the tape

applying mechanism 8. The tape bobbin 3 is supported by a

vertical wall of a main body of the apparatus, not shown,
and is given an appropriate rotational resistance by a
braking mechanism or the like to avoid an excessivé tape
feeding.

The separator collector 5 has a collecting bobbin 6
supported by the vertical wall, not shown, for winding the
separator S separated from the protective tape T1, and
driven by a driving device such as a motor to rotate in a
winding direction.

The chuck table 7 has guide pins for adjusting posi-
tion of the wafer W placed thereon with reference to an
orientation flat or the like, while suction-supporting the
wafer W at the back surface thereof.

The tape applying mechanism 8 has a frame thereof
held by a rail of the main body of the apparatus and opera-
tively connected to a driving device such as a motor not

shown, to be slidable in a tape running direction. The

-10-

i ke, while suction-supporting the wafer Wat the

back surfaceivéenpel T1TWeth aep Aoy BdmRehatosBtApe Bobbag {der eof



held by a rail of the main body of the apparatus and opera- tively
connected to a driving device such as a notor not 25 shown, to be slidable
in a tape running direction. The _10 frane rotatably supports an applicator
roller 9. The applicator roller 9 is vertically swng by a cylinder or the
i ke not shown. Thus, the applicator roller 9 applies the protective tape
Ti to the surface of the wafer Wwhile 5 pressing and rolling on the
surface of the protective tape Ti. The cutter unit 10 is vertically
novable by a lift mechanism not shown, between a standby position and a

cutting posifi-Haie fr@[:a‘éz%} rﬁ%ﬂﬁt? %ﬁ%ﬂgﬁﬁfﬁoﬂb{?ndm sw vel abl e

al ong the circunference protective tape Ti.

The tape Se@z}jﬁlﬁt@ﬂ)ﬁﬁéﬂé@@ﬁ% %rﬁ%‘“%l iRe BYY edfindRhbPYhehe rail of

the mai n body of the apparatus eratlv ecte 0 a driving

devi ce_such ]ise motMBlew MOt THRh & 1@éﬂdian)Het'r9 ABBHAPené unni g

direction. 15 The frane rotatabl’y supports a separator l'er 12. The

separ at or 1 gldcRectide ﬁa]l.*léfT‘l ¢althe suefhcdBfheyivarderWoiwtile |i ke not

shown. The separator roller 12 is provided to separate fromthe wafer W

Lre o phapiespinfadb ol bl Lipraos 14 ORARE ety 2 e
bobbi n 14 sup- The cutter unit 10 is vertically movable by a lift
mechanism, not shown, between a standby position and a
cutting position for cutting the protective tape T1, and is
swivelable along the circumference of the wafer W to cut the
10 protective tape T1.

The tape sepérating mechanism 11 has a frame
thereof held by the rail of the main body of the apparatus
and operatively connected to a driving device such as a
motor not shown, to be slidable in the tape running direction.

15 The frame rotatably supports a separator roller 12. The
separator roller 12 is vertically swung by a cylinder or the
like not shown. The separator roller 12 is provided to
separate from the wafer W the residual tape T2 which is left
thereon after the tape is cut along the circumference of the

20 wafer W.

The tape collector 13 has a collecting bobbin 14 sup-
ported by the vertical wall of the main body of the apparatus
not shown, and is operatively connected to a driving device
such as a motor for winding the residual tape T2 remaining

25 after the protective tape T1 is cut. That is, a

-11.



~ported by the vertical wall of the main body of the apparatus not shown,
and is operatively connected to a driving device such as a notor for

wi nding the residual tape T2 remaining 25 after the protective tape Ti is
cut. That is, a -11 predeterm ned quantity of protective tape Tl is drawn
from the tape server 2 and fed onto the wafer W The collecting bobbin 14
I's driven by the driving device to wnd up the residual tape T2 left after
a cutting operation. 5 A nethod of applying protective tape in a plurality
of plies will be described with reference to the drawi ngs, using the tape

appl yi ng appatHaterifta i dles SRIRICI iafe TN d pment, two

t ape appl yi ng apparatus are use apply two erent types o

br ot ecti ve_tgheeta o Bebvdia bind £d® GHicPtheSwhfer P, SUThEBIRIcteREN Wal er

The two types of protective tape used in this enbodi- nent are as foll ows.

The first pipitsin ¥8 isa@eivEn Wﬁéﬂﬁ{r{ﬁ%fd@ﬁb@ toRindUuipadee of wafer Wis

the ultraviolet curable type h a 15 substrate surface given a heavy

separ ation tresdd TR apeeTodSt Wfeat BEAGdtipUcChpapativiona treatnent, and
havi ng an adhesive having a stronger adhesive strength than the adhe- sive

Cese adhe 20 sive Srronoh O ERP PRoE PrOtedtiot pen dpRualip el has @
plies will be described with reference to the drawings, using
the tape applying apparatus having the above construction.
In this embodiment, two tape applying apparatus are used
to apply two different types of protective tape in a plurality

10  of plies to the surface of each wafer.
The two types of protective tape used in this embodi-
ment are as follows.
The first protective tape T1 applied directly to the
surface of wafer W is the ultraviolet curable type with a
15 substrate surface given a heavy separation treatment
(release treatment) such as corona treatment, and having an
adhesive having a stronger adhesive strength than the adhe-
sive of a second protective tape T2.
The second protective tape T3 used has a less adhe-
20 sive strength than the first protective tape T1.
Each of the two types of tape T1 and T3 is in roll
form laminated with the separator S.
Next, a cycle of operation for applying protective tape
in a plurality of plies to the wafer W by using the above two
25 types of protective tape T1 and T3 and the tape applying

-12.



Each of the two types of tape Tl and T3 is inroll formlamnated with the
separator S. Next, a cycle of operation for applying protective tape in a
plurality of plies to the wafer Wby using the above two 25 types of
protective tape T1l and T3 and the tape applying apparatus | wll be
described. A first and a second tape applying apparatus are arranged side
by side. The protective tape Tl is set on the tape bobbin 3 of the first
tape appl yi ng apparatus and the 5 protective tape T3 is set on the tape
bobbin 3 of the second tape applying apparatus. A wafer Wis placed on,

posi tionall yap@%yéhﬁg 1t @18 He %ﬂggd supported by the chuck table 7 of
the first tape applying apparatus. Af this point, as shown in Fig. 1, the

10 tape applying ' a1k ' are in an
initial position gt%?ﬁlgltl e g%?%&ﬁgﬁtﬁfg;@ﬂﬁ%g@gﬁﬁé%@ ia%%t he upper

st andby posigy It e iad) t he

appl i cat or r%%%g%itg?ﬂ?wsggg a%ﬁ%’%%‘é‘lﬁ%&g@?%g%@ﬁ%‘edommrd.

Th th ' I | ' [ ' t he t
en the apgdgeabebbifald of the firks _ta@tea?ﬁgggrgg ?%p%ﬁ%ﬂ %f‘éis?.lén gedoanget e

running direction (fromleft to rig

1S e JaaThve apeT e O ehpe o e (i s o
tape applying apparatus.

A wafer W is placed on, positionally adjusted to and
suction-supported by the chuck table 7 of the first tape
applying apparatus. At this point, as shown in Fig. 1, the

10 tape applying mechanism 8 and tape separating mechanism
11 are in an initial position at the left side, and the cutter
unit 10 in the upper standby position.

After the position of the wafer W is adjusted, the
épplicator roller 9 of the tape applying mechanism 8 is

15 swung downward. Then the applicator roller 9 rolls in a
direction opposite to the tape running direction (from left to
right in Fig. 2.) while .pr.essing down the protective tape T1.
In this way, the protective tape T1 is applied uniformly over
the surface of the wafer W. When the tape applying

20 mechanism 8 reaches a terminal position, the applicator
roller 9 is raised.

Next, as shown in Fig. 3, the cutter unit 10 is
lowered to the cutting position to cut the protective tape T1,
and is lowered to and stopped at a predetermined height

256  with its edge piercing the protective tape T1. The cutter
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20 mechani sm 8 reaches a term nal position, the applicator roller 9 is
rai sed. Next, as shown in Fig. 3, the cutter unit 10 is |owered to the
cutting position to cut the protective tape Tl, and is |lowred to and
stopped at a predeterm ned height 25 with its edge piercing the protective
tape T1. The cutter - 13 unit 10 lowered to the predeterm ned position is
driven to sw vel about a vertical axis X to cut the protective tape T1

al ong the circunference of the wafer. At this tinme, a predeterm ned
tension is applied to the protective tape Ti 5 by the tape applying

mechani sm 8 g, 1 BABWRARA 86 ithe Bg;@g@%&iﬁ%a; }%cgédittgén‘igt&fif}ﬁn% the

protective tape Ti, the cutter I's rai ack to the standby

posi tion as g élﬁbufiagveg‘?(icﬂ diﬁét)g teScaf eHa Sﬂfq]t%icﬂivégﬁgpel‘lape

separating mecha- nism 11 takes up and separates the resi tape T2 left

on the vaf ellointhé eifariiferanee dfitheadsferl’ | Atidiisdifpetaon opposite to

the tape running direction. Wen the tape separating ne nism 11l reaches a

15 term nal mesldte@mird tBAsiERAEHHHEPES %é%otbbﬁiﬁ@@égefﬁpar ating

mechani sm 11 and the tape applying chanism 8 "are noved | e tape

:T_g 2 Elt In?m gi {ﬁ? irslggi%ab@lymymbbh@msﬁ@% hhdnt $peWa pataftigg 1. In the
mechanism 11.
After cutting out the protective tape T1, the cutter
unit 10 is raised back to the standby position as shown in
Fig. 4.

10 Next, as shown in Fig. 4, the tape separating mecha-
nism 11 takes up and separates the residual tape T2 left on
the wafer W while moving over the wafer W in the direction
opposite to the tape running direction.

When the tape separating mechanism 11 reaches a

15 terminal position for the separating operation, the tape
separating mechanism 11 and the tape applying mechanism
8 are moved in the tape running direction back to the initial
position shown in Fig. 1. In the meantime, the residual
tape T2 is rolled up by the collecting bobbin 14, while a

20 predetermined quantity of protective tape T1 is drawn from
the tape server 2. This ends the operation for applying the
protective tape T1 to the surfacé of the wafer W in the first
tape applying apparatus.

The wafer W, with the protective tape T1 applied to

25  the surface thereof in the first tape applying apparatus, is
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tape T2 is rolled up by the collecting bobbin 14, while a 20 predeterm ned
quantity of protective tape Ti is drawn from the tape server 2. This ends
the operation for applying the protective tape Ti to the surface of the
wafer Win the first tape applying apparatus. The wafer W with the
protective tape Ti applied to 25 the surface thereof in the first tape
appl ying apparatus, is 14 transferred to the second tape applying
apparatus. In the second tape applying apparatus, the wafer W is
positionally adjusted on the chuck table, and then the sane operation as

in the aboverinkfériedPeo abi yéc&mdﬁ@g@h@%?%@% g@%ﬁ%ﬁ%.to apply the

second protective tape T3 over the irs ape T1. In tinme of

this tape applicatIgmhd b@c@ﬁﬂlt@p@apgﬂyﬁng%ﬂ)ﬁrﬁ%,%mvwﬁexswface of
the second protective tape T3, (thereby applying the protective tape T3 to

the surfaceigfpddiciolhlly reedjuptetleshithe ehbektablusnd tBeveiles W has
rigidity with the protective tapes T1 and T3 applied in plies thereto.

Vafers Ww shnbapewationtestinvhd abeseafipsi @dpbmpplﬁh% AppRiratase
transported in a cassette to a back-grinding apparatus tor a thinning

process, 5f ois expeplited fhapgditidie sébohbeprefevtivitanpe B8advertheed in a
cassette and transported to a wafer alignnent apparatus or the |like. Wen
the cassett finst preteedivetape Taf er nounting
In time of this tape application, the roller 9 rolls
while pressing the surface of the second protective tape T3,
thereby applying the protective tape T3 to the surface of the
10 first protective tape T. Thus, the wafer W has rigidity with
the protective tapes T1 and T3 applied in plies thereto.
Wafers W with the two protective tapes applied in
plies thereto are transported in a cassette to a back-grinding
apparatus for a thinning process, for example. Thereafter
15 the wafers W are again placed in a cassette and transported
to a wafer alignment apparatus or the like.

- When the cassette is loaded into a wafer mounting
apparatus, for example, the wafers W are taken out of the
cassette, one at a time, and transferred to an alignment

20 stage by a robot arm.

Each wafer W transferred to the alignment stage is
aligned based on the orientation flat or the like. After the
alignment, an ultraviolet irradiating unit descends from a
standby position above the alignment stage AS and emits

25 ultraviolet light toward the wafer W.
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apparatus, for exanple, the wafers Ware taken out of the cassette, one at
atinme, and transferred to an alignnent 20 stage by a robot arm Each
wafer Wtransferred to the alignnment stage is aligned based on the
orientation flat or the like. After the alignnent, an ultraviolet
irradiating unit descends froma standby position above the alignnent
stage AS and emits 25 ultraviolet light toward the wafer W - 15 The
ultraviolet irradiation cures the adhesive of protective tape Ti, and by
its anchoring effect it bonds nore firmy to the surface of the wafer W

than the second prqteeqlfiaAoléPerratliatidheuie teg@ﬁhé/\h@iféme%ldergone t he

ultraviolet irradiating process Is transpor nount frane prepar-

ing unit, @Meéﬁ%%éﬁé'w éxgﬁﬂ?jz%@@%fbﬁdﬁ ‘Igaéﬁ'écmt%orﬂisa dor the

separating Step shown i'n ! shaped frane y neans of
adhesi ve ta@'ﬂ'rﬂigy%@pﬂhe?@u&'ﬂaé@ of rt?lebﬁ%{fe%W ﬁﬁﬁn the swebad wwor ted by
the ring-shaped frane f (hereinafter sinply led "nmount tframe F") is

transportedti\@eq;ages’ggaratl ng step and is pl aced on a chuck table 19 in
Fig. 7 to be described hereinafter. As described above, the ultraviolet .

L8 Pl i WL etaagsshemonltny iagpol o 10 Lhe
irradiating process is transported to a mount frame prepar-
ing unit, to be supported in a state when the wafer W is
placed for the separating step shown in Fig. 5, i.e. by a
ring-shaped frame f by means of adhesive tape Tn applied to

10 the back surface. = The wafer W supported by the
ring-shaped frame f (hereinafter simply called "mount frame
F") is transported to the separating step and is placed on a
chuck table 19 in Fig. 7 to be described hereinafter.

As described above, the ultraviolet curable protective

15 tape T1 with strong adhesion may be applied to the surface
of wafer W, and the protective tape T3 of weaker adhesion
applied to the surface of the protective tape T1. That is,
protective tape may be applied in a plurality of plies with
the protective tape of weak adhesion forming the upper part.

20 Thus, the protective tapes may easily be applied in a plural-
ity of plies by using conventional apparatus. Further, by
applying protective tape in a plurality of plies to the surface
of wafer W, rigidity is given to the wafer W to avoid damage
in time of thinning process for grinding the back face

25 surface.
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applied to the surface of the protective tape Ti. That is, protective tape
may be applied in a plurality of plies with the protective tape of weak
adhesion form ng the upper part. 20 Thus, the protective tapes may easily
be applied in a plural- ity of plies by using conventional apparatus.
Further, by applying protective tape in a plurality of plies to the
surface of wafer W rigidity is given to the wafer Wto avoid danage in
time of thinning process for grinding the back face 25 surface. -16 A
protective tape separating nethod will be described next. A protective

t ape separating apgg?fn%fﬁc%@émtﬁp%ggégggatitﬁg&%ﬂg@&%ﬂfbteape separating

method in this enbo escri ITst wmth reference to the
drawi ngs. FidgscPibsd adgtont view showing an outline of the tape separating
apparatus. Figs. 6 through 9 are explanatory views illustrating a

protective tape Seﬂﬁ?f‘éﬁé&i@é ‘%ﬁﬁ)ﬁ%? rr%giﬁg gb‘p%lr]a?tlfsofoxs Ra¢aEIY

protective tape fro 10 sem co I'n this enbodi nent, has a

Lape server thitfStectip kibRdEp aPRAIA MRS Fhistsibirtiniat e 19 for

suction- supporting a noun separating nmec nism 20 for

eS| el dogibe e Siirspepss (ptnbmnpshert Ve Love 10
tape Ts together WHis 5HE a front view showing an outline of the tape
separating apparatus. Figs. 6 through 9 are explanatory
views illustrating a protective tape separating process.
An apparatus 15 for separating protective tape from

10 semiconductor wafers, in this embodiment, has a tape server
16 for supplying a separating tape Ts, a chuck table 19 for
suction-supporting a mount frame F, a separating mecha-
nism 20 for pressing and applying the separating tape Ts to
the protective tape T3 applied over the surface of the wafer

15 W and separating the separating tape Ts together with the
protective tape T3, and a tape collector 22 for collecting both
tapes separated from the wafer W.

The construction of each mechanism will be
described in detail hereinafter.

20 The tape server 16 is constructed to guide the
separating tape Ts drawn from a tape bobbin 17 to the
separating mechanism 20 by way of a guide roller 18. The
tape bobbin 17 is supported by a vertical wall of a main body
of the apparatus, not shown, and is given an appropriate

25 rotational resistance by a braking mechanism or the like to
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protective tape T3, and a tape collector 22 for collecting both tapes
separated fromthe wafer W The construction of each nmechanismw || be
described in detail hereinafter. 20 The tape server 16 is constructed to

gui de the separating tape Ts drawn from a tape bobbin 17 to the

separating mechanism 20 by way of a guide roller 18. The tape bobbin 17 is
supported by a vertical wall of a main body of the apparatus, not shown,
and is given an appropriate 25 rotational resistance by a braki ng mechani sm
or the like to -17 avoid an excessive tape feeding. The chuck table 19 has

gui de pins fRfoiddhEidBsPesita tp@ﬂibdifn he mount franme F transferred
thereto, and is con- structed to support the back surface thereof by

suction. 5 FurtherTHehehekkctalilebl 9 Hishande pidsFor bk ﬁ@flrg,gfpg)sﬁ’y a rail

of the main body of the apparatus and operatively con ect a driving

devi ce not shewaf the becaht delhee P teansfewidiDtHereed,| #Ad Ak dd}? Separ ating

tape Ts. The separati ng nmechani sm 20 has a separat or rol I er

rotatably swppacted tb%tﬁﬁ)pomhéﬁ%ﬁ@fsuffﬁ@e%@M@@f@fy stietioay. 21 IS
vertically swung by a I nder or the like not shown. That is, the roller

|t ﬁeogtre(r) ?§L$|%?ﬁﬁ$%]dhmm tableh9slensrafinme therdst held s gur face of
rail of the main body of the apparatus and operatively
connected to a driving device not shown, to be slidable in a
running direction of the separating tape Ts.
The separating mechanism 20 has a separator roller

10 21 rotatably supported by a frame thereof. The separator
roller 21 is vertically swung by a cylinder or the like not
shown. That is, the roller is operable to press and apply
the separating tape T's to the surface of the protective tape
T3.

15 The tape collector 22 has a collecting bobbin 23 sup-
ported by the vertical wall of the main body of the apparatus
not shown, and operatively connected to a driving device
such as a motor not shown, for taking up the tapes
separated together, with the separating tape Ts applied to

- 20 the surface of the protective tape T3. That is, a
predetermined quantity of separating tape Ts is drawn from
the tape server 16 and fed onto the wafer W. The collecting
bobbin 23 is driven by the driving device to wind up the
separating tape Ts joined with the protective tape T3.

25 Next, a method of separating, from the mount frame
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15 The tape collector 22 has a collecting bobbin 23 sup ported by the
vertical wall of the main body of the apparatus not shown, and operatively
connected to a driving device such as a notor not shown, for taking up the
tapes separated together, with the separating tape Ts applied to 20 the
surface of the protective tape T3. That is, a predeterm ned quantity of
separating tape Ts is drawn from the tape server 16 and fed onto the wafer
W The collecting bobbin 23 is driven by the driving device to wind up the
separating tape Ts joined with the protective tape T3. 25 Next, a method of

separating, F,rime pheteotive fapeapilied. int Aeplhnelist b plicbyaminged in a
plurality of plies by using the foregoing protective tape applying

appar at us 1thredfozje(gidiﬁgdptcbttectth@e mh@@rapﬁmpﬂlg appafatud Llaké described

with reference to the drawi ngs, using the tape separating 5 apparatus 15
havi ng the gbnved sertdt thetring-shhped fame f heill beodpsetideid wdthapes, the
second protective tape T3 is of weaker adhesion than the first protective

tape Ti. Fi referemhee touwlie Hrameidgs, usimeehe dapchecphugkingbl e 19 as shown
in Fig. 5. 10 The nount frame F placed is positionally adjusted and

suct i on- Buppopaatuhds, havingdlre aboFegecomstrtttionhuckhatbseoflthies noved
(leftward in the figure) to a position having the separator roller 21 in
contact wi t kw0 peoietivel tapes, the second protective tape T3 is of
weaker adhesion than the first protective tape T1.
First, the mount frame F is placed on the chuck table
19 as shown in Fig, 5.

10 The mount frame F placed is positionally adjusted
and suction-supported. Then, as shown in Fig. 6, the
chuck table 19 is moved (leftward in the figure) to a position
having the separator roller 21 in contact with a peripheral
portion of the wafer W.

15 After the position of the mount frame F is adjusted,
as shown in IFig. 7, the separator roller 21 is swung down
and the chuck table 19 is moved in the running direction of
the separating tape Ts. With the movement of the chuck
table 19, the separator roller 21 rolls over the wafer W

20 pressing the separating tape Ts thereon. That is, the
separating tape Ts is applied to the uppermost protective
tape T3, and the protective tape T3 with the separating tape
Ts adhering thereto is separated from the surface of the
protective tape T1 and taken up with the separating tape

25 Ts.
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portion of the wafer W 15 After the position of the nmount frame F is

adj usted, as shown in Fig. 7, the separator roller 21 is swng down and
the chuck table 19 is noved in the running direction of the separating
tape Ts. Wth the novenent of the chuck table 19, the separator roller 21
rolls over the wafer W20 pressing the separating tape Ts thereon. That is,
the separating tape Ts is applied to the uppernost protective tape T3,

and the protective tape T3 with the separating tape Ts adhering thereto is
separated fromthe surface of the protective tape Ti and taken up with the

separating tape 25AFshiskInfd. Sl theBroililyd RAPBIPLEGIYS, Lape. T3 i s

first sepa- rated fromthe sur e protec ape ce the

adnesi ve - c9Rta0 i Shel BRIt BEthNHARR(Te BABeIPEL Bk, 1 €l case

treat nent an ower protective ta ronger acﬁ1esi on than

the prot ect iihddipe-dshntalieho! LD Ylbrbapve A95TPEES: Bebfl glaal posi tion

shown in Fig. 8, the separator ro I's noved upward the chuck

bl 19.i i j i h
tabl e i s rEVRsh %Mﬁ@ﬁpahﬂetﬁégﬁga%ﬁ%@&ct% %abeogw&gg 40 the

initial position. In the meantine, _ rotective tape which is
joined and gepghabehdhédiokehahefl Protectiveetdise T3 wound up around the

collecting -bobbin 23, while a predeterm ned quantity of separating
When the chuck table 19 reaches a terminal position
shown in Fig. 8, the separator roller 21 is moved upward
and the chuck table 19 is moved counter to the tape running
direction back to the initial position. In the meantime, the

10 protective tape T3, which is joined and separated with the
separating tape Ts, is wound up around the collecting
bobbin 23, while a predetermined quantity of separating
tape T's is drawn from the tape server 16.

This ends the operation for separating one protective

15 tape. The same operation is carried out for the lower
protective tape T1. Consequently, as shown in Fig. 9, the
lower protective tape T1 may also be separated from the
surface of the wafer W, which completes an entire
separating operation.

20 As described above, protective tapes are applied in a
plurality of plies with the upper protective tape having a
weaker adhesion than the lower protective tape, and a thin-
ning process 1s performed. Subsequently, the protective
tapes are separated in order, one after another, starting

25 with the upper tape. Thus, the wafer W is free from the
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tape Ts is drawn fromthe tape server 16. This ends the operation for
separating one protective 15 tape. The sane operation is carried out for
the lower protective tape Tl. Consequently, as shown in Fig. 9, the |ower
protective tape Tl may al so be separated fromthe surface of the wafer W
whi ch conpletes an entire separating operation. 20 As descri bed above,
protective tapes are applied in a plurality of plies with the upper
protective tape having a weaker adhesion than the | ower protective tape,
and a thin- ning process is perforned. Subsequently, the protective tapes

are separ at ghridh A6ho a0NGoHd BiIFRRS NiFce AEANIIIY AToiaid ithe upper tape.

Thus, the wa ree stress due to a strong pulling force

as I n the PRRICIRGIGHEGINY B i cRbkiiVd tipet e OAiNed TG P separal ed

fromthe surface atine. en separating the

upper prot egij¥gcd @waféiemaw’ 4 i Of \%é‘difi\éﬁrﬂ]gf\;z?ﬁ gﬁggégi’?gﬁ%? | ower

protective tape. Consequen the wafer "'Wis me of

protective theuSBERTAIJIRRLIVE t4pENYR E)I{iggdmgzﬁz ?pwalfie%ivﬁi?s kachipedf or egoi ng

enbodi - nent, but” may be rmdifle% as 1) The above protective tape

P01, oty gy i emee sy Dokl ety s
never damaged in time of protective tape separation.
This invention is not limited to the foregoing embodi-
ment, but may be modified as follows:
(1) The above protective tape applying method has

10 been described by taking the case of applying two protective
tapes for example. Two or more tapes may be applied in a
plurality of plies. Regarding the type of protective tapes
applied in a plurality of plies, the protective tapes may be
the same type where the one having weak adhesion 1is placed

15 above, with release treatment given to the adhe-
sive-contacting surfaces of the protective tapes, and the
protective tapes are easily separable from the surfaces.
Further, the protective tapes are not limited to the
ultraviolet curable type.

20 (2) The protective tapes in sheet form are fed from
stock rolls, and applied in plies while cutting out along the
circumference of wafer W. The tapes may be cut to the
shape of the wafer in advance, and repeatedly applied
individually. The tapes may be superimposed together

25 before application, and cut by the cutter unit 10.
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plurality of plies. Regarding the type of protective tapes applied in a
plurality of plies, the protective tapes may be the sane type where the
one havi ng weak adhesion is placed 15 above, with rel ease treatnent given
to the adhe- sive-contacting surfaces of the protective tapes, and the

protective tapes are easily separable fromthe surfaces. Further, the

protective tapes are not |limted to the wultraviolet curable type. 20 (2)
The protective tapes in sheet formare fed from stock rolls, and applied
in plies while cutting out along the circunference of wafer W The tapes

b h LB l'ied
el 1y° e (352, Bhe oy abik bRt A el A SRE BB PP

fore application,

and cut by tfe Eljhkﬁrthaﬁﬂiet 199s %%%zg(l% i@th@%a@féii‘ﬁg‘i’{iﬁge@fﬂe\é@id&pe

separating netho t he chuck t I's nova ape runni ng

direction. [ipgbgad ,thfehgeggfﬁﬁﬁg%@ﬁ&@%@ﬁg@%ﬁﬂéy Bayaé?gpe@&pt ed

movabl e in the tapé runni tion. above “protecttve tape

separating riﬁb%‘ﬂ)leflﬁst}}f@?:ﬁg@efﬁﬁh@ﬁg Peefid g the nount separation for
Ive

exanpl e, where the protec ~tapes dre separated after wafer mounting.
Toe U, S ol OO TS umklaeny e e mammbics | 11
separated. has been described by taking the mount separation for

example, where the protective tapes are separated after

wafer mounting. The mount separation is not limitative.

Protective tapes applied in plies to the surface of a wafer not

10 supported by a mount frame may be separated.

INDUSTRIAL UTILITY
The protective tape applying and separating method
according to this invention, as described above, is well suited
15 for separating protective tape from semiconductor wafers

with high precision.
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| NDUSTRI AL UTI LITY The protective tape applying and separating method
according to this invention, as described above, is well suited 15 for
separating protective tape from sem conductor wafers w th high precision.
CLAIMS 1. A protective tape applying and separating nethod for applying
protective tape to a surface of a sem conductor 5 wafer with a pattern
formed thereon, and separating the protective tape fromthe surface of the
sem conductor wafer, said protective tape applying and separating nethod
being characterized by conprising: an applying step for applying a
plurality of protective 10 tapes impAigpsto the surface of said

sem conduct or wafer such that a protective tape with weak adhesion lies on
top; and a separating step for applying a separator tape over said
protective tapes applied in plies, and separating the 15 protective tapes

inplies an.bYAogﬁetédt?vé'%%fe apﬁ)yhg%tan& %%paxia&?ngg;lfeiﬁ%dc’foxsai d

sem conduct or wafer by neans  of parator tape. proteéctive tape

PP Y18 AR p A os 0 dglrnatin Slpmdeto i) 20
vafer conPryafewitHrRPdttePh frhE therdotn et AWMBL-41RA8HIRE 1N
protective tape from the surface of the semiconductor wafer,
said protective tape applying and separating method being
characterized by comprising:
an applying step for applying a plurality of protective
10 tapes in plies to the surface of said semiconductor wafer
such that a protective tape with weak adhesion lies on top;
and
a separating step for applying a separator tape over
said protective tapes applied in plies, and separating the
15  protective tapes in plies one by one, the upper one first, from
the surface of said semiconductor wafer by means of the

separator tape.

2. A protective tape applying and separating method as
20  defined in claim 1, characterized in that said protective

tapes applied to the surface of the semiconductor wafer

comprise a plurality of protective tapes bonded together in

plies as a unit beforehand.

25 3. A protective tape applying and separating method as
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plies as a unit beforehand. 25 3. A protective tape applying and separating
met hod as -23 defined in claim2, characterized in that said protective
tapes are in sheet form said protective tapes being first applied to the
sem conductor wafer, and thereafter cut approximtely to the shape of the
sem conductor wafer. 5 4. A protective tape applying and separating nethod
as defined in claim2, characterized in that said protective tapes are
cut approximately to the shape of the sem conductor wafer beforehand. 10 5.
A protective tape applying and separating nethod as defined in claima1,

charact eri zglbfined Hal chahd DIH A ItEeizd RRASTHAL ghiﬁ)x@t@cﬁv@' urality of

protective tapes applied individually and repeated 15 6. A protective

tape applyi mﬁp@@;daﬁ@@ﬁrsiiéélgfdﬁhb%ﬁiéﬁardi%fciti\@thﬁeﬁ!lﬁéiﬂlggﬁrﬁf'?‘r acterized

in that said protective tapes are in'sheet form said protective tapes

bei ng first apgsliedad flee Heenfiwnideedichaiferabeld thedehfi@reaif er cut 20

approximately to the shape of the sem conductor wafer. 7. A protective tape

?Eg{ yiS Q?daggﬁgﬁiﬂaﬁ@yﬂm hbe ssapdedfl tles senidoridtiSborchafast eri zed in
5]

4. A protective tape applying and separating method as
defined in claim 2, characterized in that said protective
tapes are cut approximately to the shape of the
semiconductor wafer beforehand.

10
5. A protective tape applying and separating method as
defined in claim 1, characterized in that said protective
tapes in plies are a plurality of protective tapes applied
individually and repeatedly.

15
6. A protective tape applying and separating method as
defined in claim 5, characterized in that said protective
tapes are in sheet form, said protective tapes being first

applied to the semiconductor wafer, and thereafter cut

20 approximately to the shape of the semiconductor wafer.

7. A protective tape applying and separating method as
defined in claim 5, characterized in that said protective
tapes are cut approximately to the shape of the

25  semiconductor wafer beforehand.
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tapes are cut approximately to the shape of the 25 sem conductor wafer
beforehand. -24 8. A protective tape applying and separating nethod as
defined in claim1, characterized in that said protective tapes in plies
have adhesi ve-contacting surfaces given 5 release treatnent. 9. A
protective tape applying and separating nethod as defined in claimS8,
characterized in that said protective tapes are in sheet form said
protective tapes being first 10 applied to the sem conductor wafer, and
thereafter cut approximately to the shape of the sem conductor wafer. 10.
A protective tape applying and separating nethod as defined in claimS§8,
characterized in that said protective 15 tapes are cut approximately to the

h f th Shciugt elifd t
ZpSP)e/i (rjlg_ an? sepgpgtl ng rrg[tﬁg%f ?ngg% yi ngegr ote t L@bﬁggteivﬁ Zpgurface
of a sem coguiphed ifPchaker WAk FoiReiaed in ﬂ%gai&gﬁ%%m%d separ ating

the protective tape romt e surtace e sem conduct or waf er, sai d

protective fg sasﬁpbﬂe@ha% §8RALRS %ﬂfﬁbbﬁ% ﬂﬂce§?ﬁ‘géﬁte“ zed by

conprising: an applying step for ap plying a ality o rotective 25
tapes of 5t hge}afgBe t¥88tMd iy, adhesi ve-contacting surfaces -25

9. A protective tape applying and separating method as

defined in claim 8, characterized in that said protective

tapes are in sheet form, said protective tapes being first
10 applied to the semiconductor wafer, and thereafter cut

approximately to the shape of the semiconductor wafer.

10. A protective tape applying and separating method as
defined in claim 8, characterized in that said protective
15 tapes are cut approximately to the shape of the

semiconductor wafer beforehand.

11. A protective tape applying and separating method for
applying protective tape to a surface of a semiconductor
20 wafer with a pattern formed thereon, and separating the
protective tape from the surface of the semiconductor wafer,
said protective tape applying and separating method being
characterized by comprising:
an applying step for applying a plurality of protective

25 tapes of the same type with adhesive-contacting surfaces
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given rel ease treatnent, in plies to the surface of said sem conductor

waf er; and a separating step for applying a separator tape over said
protective tapes applied in plies, and separating the 5 protective tapes in
plies one by one, the upper one first, from the surface of said

sem conductor wafer by neans of the separator tape. 12. A protective tape
appl ying and separating nethod as 10 defined in claim1ll, characterized in
that said protective tapes applied to the surface of the sem conduct or
wafer com prise a plurality of protective tapes bonded together in plies

as a uni t befigbehandaskdrrkhifeRtol e liacth e dapHyagragsgseparati ng

met hod as Ined 1n claim chardcterize protective

tapes are i %eﬁﬁﬁ%ndﬁéfﬂdf ﬁaé{f@rp?%@ct ive tapes being first applied to the
an

sem conduct or wafer, thereafter cut approxinmately to the shape of the

sem conduct or waf ep. S%%ﬁ%gﬁ@?}%f iﬁ@@@ﬁ ?%E:pﬁﬂ%gg{t%p%eﬂaéﬁt i ng

nmethod as defined in'claim arac protective
tapes are Culgj ' ; W waf er
bef or ehand. @%é‘i&g@?ﬁ%éﬂﬁé@%_gﬂgﬁPﬁen%%‘g%g par at fiﬁgﬂ%{st hod as
defined 5n gratBriite EAPeaaheplie8bnd biyhghesSehe RpPES TN Birst, from

the surface of said semiconductor wafer by means of the

separator tape.

12. A protective tape applying and separating method as
10 defined in claim 11, characterized in that said protective

tapes applied to the surface of the semiconductor wafer com-

prise a plurality of protective tapes bonded together in plies

as a unit béforehand.

15 13. A protective tape applying and separating method as
defined in claim 12, characterized in that said protective
tapes are in sheet form, said protective tapes being first
applied to the semiconductor wafer, and thereafter cut

approximately to the shape of the semiconductor wafer.

20
14. A protective tape applying and separating method as
defined in claim 12, characterized in that said protective
tapes are cut approximately to the shape of the semiconduc-
tor wafer beforehand.

25
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tapes in plies are a plurality of protective tapes applied individually
and repeatedly. 5 16. A protective tape applying and separating nethod as
defined in claim15, characterized in that said protective tapes are in
sheet form said protective tapes being first applied to the sem conductor
waf er, and thereafter cut 10 approximately to the shape of the

sem conductor wafer. 17. A protective tape applying and separating nethod
as defined in claim15, characterized in that said protective tapes are
cut approximately to the shape of the sem conduc- 15 tor wafer beforehand.

- 27 15. A protective tape applying and separating method as
defined in claim 11, characterized in that said protective
tapes in plies are a plurality of protective tapes applied

individually and repeatedly.

16. A protective tape applying and separating method as
defined in claim 15, characterized in that said protective
tapes are in sheet form, said protective tapes being first
applied to the semiconductor wafer, and thereafter cut

10 approximately to the shape of the semiconductor wafer.

17. A protective tape épplying and separating method as
defined in claim 15, characterized in that said protective
tapes are cut approximately to the shape of the semiconduc-

15 tor wafer beforehand.
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