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BACKGROUND OF THE INVENTION 5 (1) Field of the Invention This invention
relates to a technique for applying protective tape to a wa

a pattern formed thereon and for separating the protective tﬂwﬂm ,mmm"mm
waf er surface. 10 (2) Description of the Related Art In a co

process of manufacturing sem conductor wafers, a nechani cal nethd#hdsuch as
grinding or polishing, or a chem cal nmethod including etching, is used to

process the back surfac ) I f e(ginafter sinply
called "wafers") to redmﬁm@?mwﬁg’rﬁm&%@e nmet hods are
used to process the wafers, led to the front
surfaces of wafers in order t§%€%§§%ﬁﬂ@aﬁ’f@ﬁ{@aﬁ$ aces having wiring
patterns formed thereon. 20 Wen a wafer is sent to a back-grinding
process, the front surface (patterned surface) is suction-supported by a

prot ect  ve.t ape AR GBI UNDLER I RETRENTIOR T2001a' i e pattern bel ng
damaged ungerégze Fﬁéﬁfaf%ilezﬁngéhﬂ%r{]g occurring to the front surface, and
co

to avoid

This invention relates to a technique for applying
protective tape to a wafer surface with a pattern formed
thereon and for separating the protective tape from the
wafer surface.

10  (2) Description of the Related Art

In a conventional process of manufacturing
semiconductor wafers, a mechanical method such as
grinding or polishing, or a chemical method including
etching, is used to process the back surfaces of

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

20 When a wafer is sent to a back-grinding process, the
front surface (patterned surface) is suction-supported by a
chuck table and the back surface is ground with a grinder.
At this time, a protective tape is applied to the front surface
to avoid the pattern being damaged under the stress of

25 grinding occurring to the front surface, and to avoid
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contam nation of the pattern. The wafer thinned by grinding of its back
surface could easily be broken during the processing or transportation. The
wafer, due to its deflection or bending, is difficult 5 to handle. In order
to avoi d such i nconveni ences, a proposal has been nade to apply two
different types of protective tape to a wafer surface beforehand to prevent
damage and bendi ng of the wafer (see Japanese Patent Publication

(Unexam ned) 2000-331968). 10 The use of protective tape in double plies as
described in the aabove Ja an% Patf t Publication (Unexam ned) 2000-331968
has an advant &9ataminaionp 3§F%Pa M-orcement, but has the foll ow ng
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tape applied in ilesto er surface’is cut along the

peri phery;9f the waf i | Oh the cutting
operati on.188UMVARY m@gﬁhﬁgmbwgé%%é %?&%%ﬁﬁg?eﬁseen_ made havi ng
regard to the gdhehod ﬁﬁ%@rdbcm RIS Pelitdntt Public®iynobj ect is to -

provide protective tape applying and separating nethods capable of easily
appl yi ng and {eRgéR4Mihdd)26000-381088hhe/ 41 vt &80 ducterimyaifer s while

reinforcing the wafers by ‘giving 20 rigidity thereto. The above object is
fulfilled, acepafirmgehr®fdrieementebut has the following inconveniences
encountered in the process of applying and separating the
15 protective tape.

Generally when protective tape is applied to the
surface of a wafer, an applicator roller is made to roll and
press on the protective tape for applying it to the surface of
the wafer while the protective tape is stretched in a

20 direction of application. However, when applying the
protective tape in two plies to the surface of a wafer as in
the prior art, it is difficult to stretch the protective tape by
means of the applicator roller because the protective tape

itself is greater in rigidity than a single piece of tape. The

25 stress generated at this point and acting on the wafer could



tion, by a nethod of applying protective tapes to a surface of a

sem conductor wafer with a pattern forned thereon, the nmethod conprising a
step of applying the protective tapes to 25 the surface of the wafer by
repeating a process of applying -3 each of the protective tapes. Wth the
protective tape applying nethod according to this invention, individual
protective tapes are applied to the surface of a wafer in a repeated
operation, to facilitate 5 handling, e.g. applying and cutting, of the
protective tapges. Thaghis %his method allows a protective tape of | ow
rigidity to bAHRABLENEWAIRKi ¢ | rather than handling a highly rigid
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t he patterneda§§ﬁg ce, thereby rendering the surface | evel and snooth.
Thus, a second and ‘subsequent protective 25 tapes nmay be applied

substantially unifor Fwtq%}.ltz Itq,ﬁ}eléhaﬂtlé?j;rogrégige?g%p?];?élﬂlsea_rﬂ%bi ve tape

form ng the under |ayer. S invention that

the prot egpi VIiGpes bl duffalblisitint §16heMREpordphby i flgee of the

waf er conpris e tape applied to t 5s the wafer, and

‘a non-LTV cur aphferd atfe ERIEIREsS and eidibity et beiPthe cutting

operation.

SUMMARY OF THE INVENTION
15 This invention has been made having regard to the
state of the art noted above, and its primary object is to pro-
vide protective tape applying and separating methods capa-
ble of easily applying and separating protective tape to/from
semiconductor wafers while reinforcing the wafers by giving
20 rigidity thereto.
The above object is fulfilled, according to this inven-
tion, by a method of applying protective tapes to a surface of
a semiconductor wafer with a pattern formed thereon, the
method comprising a step of applying the protective tapes to

25 the surface of the wafer by repeating a process of applying



A W irradiation of the UV curable tape applied to the surface of the wafer
w Il reduce the adhesive strength of the tape. Thus, the protective tape
may easily be separated to fromthe surface of the wafer. Further, it is
preferable to apply each of the protec tive tapes in a different direction.
For exanple, the protec tive tapes nmay be applied such that, after a first
protective tape is applied to the surface of the wafer in a first
direction, 15 a next protective tape is applied in a direction

per pendicular to.th irst direction. By varying the direction for applying
t he prot ectiveeqcélbé’gl,t nPrOLRIIYR t§Pahe protective tapes is uniforny
applied to the wafer ., This,is effective to correct a p ,of 20 t.he thinned
waf er. In another asaygé{h etHE(’{eFﬁFéYl?i@tP,e aPpdyHyg methpd decarding
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separat ed;hy \@r¥tWing of the protective tape during application of the

protective tape. Only a single protective tape has to be cut

along the wafer, which is easier than cutting a plurality of

protective tapes at a time. An existing apparatus may be

used to repeat the process of applying an individual protec-

15 tive tape to the surface of the wafer, without requiring
special protective tape or apparatus. Thus, an apparatus
for executing this method may be constructed at low cost.
In this invention, the protective tapes applied in a
plurality of plies to the surface of the wafer, preferably, are
20 progressively harder upward away from the surface.
A soft protective tape is directly applied to the
patterned surface to absorb irregularities on the surface of
the patterned surface, thereby rendering the surface level

and smooth. Thus, a second and subsequent protective

25 tapes may be applied substantially uniformly to the flat sur-



15 separating directions in accordance with the pattern on the surface.
Particularly, by separating the protective tapes along recesses in the
patterned surface, the protective tapes nay be separated efficiently

wi t hout | eaving an adhesive | odged 20 in the recesses. BRI EF DESCRI PTI ON OF

THE DRAW NGS For the purpose of illustrating the invention, there are shown
I n the drawi ngs several forns which are 25 presently preferred, it being
under st ood, however, that the -6 invention is not limted to the precise

arrangenment and insgrunentalities shown. Fig. IS front view show ng an
outline of a 3‘55@ ﬁh%inr@tsswreat%@e%rnm&& edgnaeﬁrlay@@nve t ape

2bbl v g process: i & uegher, 4t S HmIerES A riarbia Ly entioh FABE IR he ¢ ape
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the UV curable tape.
A UV irradiation of the UV curable tape applied to
the surface of the wafer will reduce the adhesive strength of
the tape. Thus, the protective tape may easily be separated
10 from the surface of the wafer.
Further, it is preferable to apply each of the protec-
tive tapes in a different direction. For example, the protec-
tive tapes may be applied such that, after a first protective
tape is applied to the surface of the wafer in a first direction,
15 a next protective tape is applied in a direction perpendicular
to the first direction.
By varying the direction for applying the protective
tapes, the tension of the protective tapes is uniformly
applied to the wafer. This is effective to correct a warp of
20 the thinned wafer.
In another aspect of the invention, a method is
provided for separating a plurality of protective tapes
applied to a surface of a semiconductor wafer with a pattern

formed thereon. This tape method comprises a step of

25 individually separating the plurality of protective tapes in



20 separating process; and Fig. 9 is a schematic front view illustrating
the tape separating process. DESCRI PTI ON OF THE PREFERRED EVMBCDI MENTS 25
Preferred enbodi ments of this invention will be 7 described hereinafter
with reference to the drawi ngs. <Protective Tape Applying Method> A tape
appl yi ng apparatus for executing a protective tape applying nmethod
according to this invention will be 5 described first wwth reference to the
drawings. Fig. 1 is a front view showing an outline of a tape applying
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has a collecting”bo pported by the vertica not shown, and is
operatively connect ePyefepaBl ,thﬂ‘él;ﬂﬁ‘fh@i% Sé@firéﬁecﬂzi@tt%&)es-rﬁ?e@@ﬂ%{ﬁ tabl e
7 has guide pins for adjusting position of the wafer Wplaced thereon with

reference to 3atddl ontRrlpit, aftbr 3 figkt Pioteetiie tape is seyfdratediprer ting

the wafer at the back surface thereof.
first direction, a next protective tape is separated in a direc-

tion perpendicular to the first direction. Alternatively, the
plurality of protective tapes may be separated by varying
15 separating directions in accordance with the pattern on the
surface.
Particularly, by separating the protective tapes along
recesses in the patterned surface, the protective tapes may
be separated efficiently without leaving an adhesive lodged

20 in the recesses.

BRIEF DESCRIPTION OF THE DRAWINGS
For the purpose of illustrating the invention, there
are shown in the drawings several forms which are

25 presently preferred, it being understood, however, that the



The tape applying mechanism 8 has a frane thereof held by a rail of a main
body of the apparatus and operatively connected to a driving device such as
a notor not 15 shown, to be slidable in a tape running direction. The frame
rotatably supports an applicator roller 9 which is vertically swng by a
cylinder or the Iike not shown. Thus, the applicator roller 9 applies the
protective tape Tl to the surface of the wafer Wwhile pressing and rolling
on the 20 surface of the protective tape T1l. The cutter unit 10 is
vertically novabl e b a | i f % &3ft ﬁ?}not shown, Dbet ween f st andby
position and ATeitid B 15090¢ 1R QUG RYeEiRe ArEeRgengen T1. The
cutter unit 1Q c ts the tect ve tape T1 along the 25 circunference of
the wafer w 188 rqﬂ%epgﬁg gﬁbﬁ QF”hg mechani sm 11 has a frane thereof held

2 driving device such B T aacsP o RS Ead oth SR Bl dRE Tope |
uhi ch s ver t I g ARR R Gl AR R AP B BaRb e b

separ at or gol lrﬁ%tﬁa .s provided to separate fromthe wafer Wthe residual
tape T2 which t’ thereon after the tape is cut along the ci rcunf erence

of the wafer W to T{F‘iga?ofs ﬁoéd}?{xh%{tté?ré‘&é PILGaSELY

supported by the ver |s opera |ve y cozhected to a
driving deviceg W gs 51? That is, a predeterm ned quantity of
protective tap %rawn ’romthe tape server 2 and fed onto the wafer
W The collecting 15]_;13gbk3,|ps A4 dhe atYE Prdit W&"ﬂﬂl‘x!"%@n@f‘ﬁoﬁ%?a&pnd up

the residual tape T2 | ft after a cutting operation | yi ng

protective ta KidgPhrb@dd;:y of plies, WhICh is the characterizing
feature of thlﬁ?ﬁgb gpbrrent Wi Il be described with reference to the

dr awi ngs, 1951 ng the PGgt 4Ry ARRHEMALIP PRSI vieRalllastiditnadiye tape
construction. In this enbodiment, two tape applying apparatus are used to
apply two diff ngypp@cégs protectlve tape in a'plurality of plies to.the
surface of eagtilﬁﬁlgtt‘ier. The two types of protective tape used in this enbodi
25 nent are, for exabhgeb B aditlesviest 'ofte wafer witknstdtective tapenodul us
of 30 to 100 MPa and a hard substrate with a tensile nodulus of 100 to 1000
Mpa, both coatagrbliédhinaa pldheditseof Pltes eheréto;nodul us has been neasur ed,
using sanples of lcn2, at a tension speed of 50m mn and in an environment
of 23C. A first and Rige6aisdatfepatapehy ishovenpnoat onthne aDa tape

15 separating apparatus for executing a protective tape
separating method;
Fig. 7 is a schematic front view illustrating a 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.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

25 Preferred embodiments of this invention will be



arranged side by side. A soft protective tape Tl is set on the tape bobbin
3 of the first tape applying apparatus and a hard protective tape T3 is set
on the tape bobbin 3 of the second tape applying apparatus. A wafer Wis

pl aced on, positionally adjusted to and 15 suction-supported by the chuck
table 7 of the first tape applying apparatus. At this point, as shown in
Fig. 1, the tape applying nmechanism 8 and tape separating nechanism 11 are
in an initial position at the left side, and the cutter unit 10 in the

2025 appl | cadbeaspfdrhereinatier D tefitaies EEREAEAMANES Shng
tape runni ng direct| Sn KRRSHYEAERS ARBREnEMefhodsT e bressi ng down
uni form y over the stt bab8 SPbHEE apkARARAN ¥EebEBE Roak St Ve chan sm
Next - a5 shown s gy ahE uRBthbHTafRd i B th% fikeBiidn IR i o
ke a corl et opd Tt tiFh 2Brene Y RSy " ner eby cutti ng
brotective tape L THE dult 3irantivips” st e obE R b i,
fecha to nismebppabgcfpedatUer ok, 2 PHRo bR U bre s dRa AR R B
fnni ng. direct on® (hasRaing ATTcbiive kBB ERHRpPBeass 510 11 e
An apparatus 1 for applying protective tape to
10 semiconductor wafers, in this embodiment, has a tape server
2 for supplying 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
15 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
20 tape T2 from the wafer W, and a tape collector 13 for
collecting the separated tape.
The construction of each mechanism will be
described in detail hereinafter.
The tape server 2 guides the protective tape T1 with

25 separator S in a strip form drawn from a tape bobbin 3 to



term nal position for the separating operation, the tape 15 separating
mechani sm 11 and the tape applying nmechanism8 are noved in the tape
running direction back to the initial position shown in Fig.l. In the
meantime, the residual tape T2 is rolled up by the collecting bobbin 14,
while a predeterm ned quantity of tape is drawmn fromthe tape server 2. 20
This ends the operation for applying the protective tape Tl to the surface
of the wafer Win the first tape applying apparatus. The wafer W with the

[ T1 |.i gd h f. f.i he f.i
ook et e S Biolh APBusd e o AR THIELE i S bl gRE:.
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for applying ttl?l%,lj}!l{St protec tive tape Tl is repeated to apply the second

protective tape Sver the first protective tape T1l. This results in a

waf er Ww %h a surfaq%@ggb%gﬁftgf C?wé?te%pgsvg éoqf&%rlréé @%ﬁbﬁ%d 0 appl i ed

in plies thereto as shown ve tapes applied in a
rurber of 98Bt GATBYTRAG il 901 H0R, 0 3o i ioprgrl | o
o201 el GRS 0SB ey {apR g, OV cur ol (e
but may be nore thanTiyo ch\ EabRe 7048 ARCPirRd 6V AdfidRlitg iiRg- and a
tion of the wafer W placed thereon with reference to an
10 orientation flat of the wafer, while suction supporting the
wafer at the back surface thereof.
The tape applying mechanism 8 has a frame thereof
held by a rail of a main body of the apparatus and
operatively connected to a driving device such as a motor not
15 shown, to be slidable in a tape running direction. The
frame rotatably supports an applicator roller 9 which is
vertically swung by a cylinder or the like not shown. Thus,
the applicator roller 9 applies the protective tape T1 to the
surface of the wafer W while pressing and rolling on the
20 surface of the protective tape T1.
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. The
cutter unit 10 cuts the protective tape T1 along the

25 circumference of the wafer W.



non- W curabl e tape anong the above conbi nations of 20 protective tapes is
used, for exanple, a W irradiation of the protective tapes wll ease
separation of the UV curable tape, thus reducing the tensile force applied
to the wafer on separation of this tape. By repeatedly applying a plurality
of protective tapes 25 individually to the surface of wafer Wby the above
nmet hod, -13 5 each protective tape may easily be stretched in the tape
applying direction when the applicator roller 9 rolls and presses on the

i e of preser g and 06 SRR SEDARRTING FAEFROBITRpb BERA DR ( he waf er
rrooul ari 11 eotsradideld P raihef Rhecnairbedusi e anipTater 1 he
surface Love A0 SRRl bbbt o RogROb e AV SR AR B e o
the second prpte%tive tg e I3 5t;s &;eq ina di%Fcthpn tu qu 90
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cut along the circumference of the wafer W.
10 The tape collector 13 has a collecting bobbin 14
supported by the vertical wall not shown, and is operatively
connected to a driving device such as a motor. That is, a
predetermined quantity of protective tape T1 is drawn from
the tape server 2 and fed onto the wafer W. The collecting
15 bobbin 14 is driven by the driving device to wind up the
residual tape T2 left after a cutting operation.

A method of applying protective tape in a plurality of
plies, which is the characterizing feature of this embodiment,
will be described with reference to the drawings, using the

20 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 of
plies to the surface of each wafer.

The two types of protective tape used in this embodi-

25 ment are, for example, a soft substrate with a tensile

.10.



25 sem conductor wafers, in this enbodi nent, has a tape server -14 16 for
supplying a separating tape Ts, a chuck table 19 for suction-supporting a
waf er Wsupported at the back surface thereof by a ring frane f through an
adhesive tape Tn (hereinafter sinply called "nount frane F'), a separating
5 mechani sm 20 for pressing and applying the separating tape Ts to the
protective tape T3 applied over the surface of the wafer Wand separati ng
the separating tape Ts together with the protective tape T3, and a tape

collector 22 for _collecting both tapes separated fromthe wafer W 1o The
construction BROAHIS c%@%pslwaAMafpzb@ schpsdsubstate Wikl nafter. The

tape server 16 guj,des the separating t s dra froma tape bobbin 17 to
fthelgepar ati ?§eﬁgﬂﬁam(§£‘\l_blﬁ l@? ]@?/thlt(i&é ,rbr?vq\quOQE‘?(?'ﬁgltt ?gbthbbi _nd17
IS supported.by .a ver}jcal wa no own. e chuc abl e as gui de
pins for adj u8dhepiyssi t'ﬂiﬁ Qﬂ‘nﬁlh@ %dhﬁuﬁr Leetnr measyured, UstR8t 0. The
chuck table 19 is gd 0 suck, the baaléqugbf ace of the pount franme

onst,r.uct
F. Further, tRaMA 0&6119”@ 190 Rake RS ARee n?@l/ﬁélrﬁal@;d WMH of a

mai n body of the.a(gﬁar at sf tggper atively connected to a driving device
such as a %ot 8AVAH o -slidable in a running direction of the
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is dri venl(py ég&‘?oﬂaif}'dg%%a%}vlﬁﬁgt@dﬁggtﬂo?- the separating 10 tape Ts j oi ned

wi th the protective separating the protective tape

a2 DL uraliy o b ASGAfepIN hepmElAc, SoSaamtS Mg
to the draw ”Qigtfgﬁid%é bg?ﬁ;ﬁﬂ)f‘@, OEﬁh'c!kgt lea?Qﬁfﬂiéf’Tifﬂ%%“ﬂ the above

construction. wn - rn F rexanpl e, a noun rane is placed on
t he chuck tab ; ' ra ' S\ t otective
tapes T1 and %@p%?l%gﬁpeé ent lﬁéé'r d@:sghtfy%égpgt’g%%??%gv%\eﬁrg?%l T?ﬁlé@waf er W
bei ng 20 supp e Besdh C ¢ £ : ough an
adhesi ve tape?éﬁl)'ﬁceb%lxl?%on of ?ﬁieélﬁogrﬁﬁ?rtg 3 @Pgr%‘,ﬁ%?gm%lf%‘ﬁfl s then

sl on Aol it ol el
separ at or unit 10 in the upper standby position.
After the position of the wafer W is adjusted, the
applicator roller 9 of the tape applying mechanism 8 is
swung downward. Then the applicator roller 9 rolls in a
20 direction opposite to the tape running direction (from left to
right in Fig. 2.) while pressing 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

mechanism 8 reaches a terminal position, the applicator

25 roller 9 is raised.
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25 roller 21 in contact wwth a peripheral portion of the wafer W -16

After the position of the nount frane F is adjusted, 5 10 as shown in Fig.
8, 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 novenment of the
chuck table 19, the separator roller 21 rolls over the wafer Wpressing the
separating tape Ts thereon. That is, the separating tape Ts is applied to

t he uppernost protective tape T3, and the protective tape T3 with the

Feparating, Lape To oROSH ik hea b Big 2T e neB P« cget her vt
o S el DAL el RO
ana scpar o eo 0 04 Sl 0 Rl S ol et e ne ° 7 7
e araun Prontieibetib L) FEARAR BERBLREICE o1, -
waf er Io\I[;\I rTI\gxt Pr‘a)ﬁe‘éﬁé’ aﬁ‘Bﬁ ﬁ_aggﬂqigh&%aﬁfg%?&par ate the 25 protective
Lape L LS R BN B AR TPV BatRp L0l e
retative to Uil 1638 a0l 136ARYA 0L IBABYPhASINR A2 SRok R T be

Cross recesse ]gnllt he patterned surface of the wafer W Once a direction

for separati ng“ he 'protective tape Tl directly applied to the surface of

wafer Wis determ ne t [ tap [ he

surface of wafer nglber)épea ?ﬁg&{lﬁghsgg% %’pglrlgt]tla 33313 $¥ag%%§?%§xﬁ§gh%‘he

protectivgyta 11T i i ated to
R PR 1 BAS p 1] SepadatBE ThOFAURRIAL aperF2 180t Of

prevent t rom sti 0 eac
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
terminal position for the separating operation, the tape

15 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 predeter-
mined quantity of tape is drawn from the tape server 2.

20 This ends the operation for applying the protective tape T1
to the surface of the wafer W in the first tape applying
apparatus.

The wafer W, with the protective tape T1 applied to
the surface thereof in the first tape applying apparatus, is

25 transferred to the second tape applying apparatus. When
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to wound into a roll. Thus, the protective tapes are easily separated one
by one starting with the uppernost tape. The above nethod requires a
relatively small pulling force for separating the protective tapes fromthe
surface of wafer W one by one starting fromthe uppernost tape. 15 That

I's, the wafer Wundergoes a reduced stress due to the tensile force of the
tapes occurring in tine of separating the tapes. \Were the protective tape
directly applied to the surface of Wis separated along a recess in the

tt , th b th Thi
Cnvent i on | 2 %&e Fetieeay i%ﬁlﬁgeag}nlgéﬁﬁn%eﬁﬁﬁaﬁﬁe%? Sﬁé«?ﬁ SRR 1| ed

foll .th t ect t d b
ot ect i ve. t a3 me&ea i)%x% b, Gp ARuSPREpOD BredlSta o6 dhcee (o a

f W whi | tti t th f f
W instead, ¢ econsBraiekt e ;rr%mﬁagﬁ%erfm&é%i?ﬁé%%‘&ﬁsmf“ﬁr”
bef I t .10, t f 2) t t hod
5 descr  bed aBGVA te‘v’veoiﬁms e édra Aliiofe B trsioppPhetlp intoe.
| nst ead, 05 ggfe appl yi ng appar atus may be used for repeatedly applying
different Yypes-of protective tape lot by |ot.

The same operation as for applying the first protec-
tive tape T1 is repeated to apply the second protective tape
T3 over the first protective tape T1. This results in a wafer
W with a surface having the two protective tapes T1 and T3

10 applied in plies thereto as shown in Fig. 5.

Protective tapes may be applied in a number of
different combinations, e.g. a soft tape and a hard tape
applied in the stated order to the surface of wafer W, a hard
tape and a soft tape applied in this order, tapes of the same

15 type, or a UV curable tape and a non-UV curable tape. The
number of tapes applied is not limited to two, but may be
more than two.

Where the combination of UV curable tape and a
non-UV curable tape among the above combinations of

20 protective tapes is used, for example, a UV irradiation of the
protective tapes will ease separation of the UV curable tape,
thus reducing the tensile force applied to the wafer on
separation of this tape.

By repeatedly applying a plurality of protective tapes

25 individually to the surface of wafer W by the above method,
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(3) In the protective tape separating nethod 10 descri bed above, the chuck
table 19 is novable in the tape running direction. Instead, the separating
mechani sm 20 itself nay be adapted novable in the tape running direction.
(4) The protective tape separating nmethod has been described by taking
mount separation for exanple. How 15 ever, the invention is not limted to
nmount separation. Protective tapes nmay be separated one by one fromthe
surface of each wafer not supported by a nount frane. ThIS |nvent|on may be

enbodi ed in other, specifi.c forms w thout. . d artlng fr sp|r|t or
essential  at t AASIDOTOLRETIVRCARA MAY, CABBAH RENGEC Eh dectaRBUl d be made

;[(rzd;;g%t ?ESG? ﬂ%@aﬁb@dxé@?&%o&ﬂ Potfie A lC TodeE oF h@@cﬁgh' T Aafs
v”m':i h a Satf‘ﬁf’ﬁfe&%ﬁ%ﬁﬁé:e ¢ e}sﬁe&%i?%]ho%? FeRUREREEHE of appl yi ng
f
oo 88 At Skl EA PSR W S REEh B SEE g , Proo™s ©
ol fod 110 %a%fa?gﬁhdef ' ngvié@%{ti“'fé” ﬁébfé‘ﬁq?éﬁg ;i RpBLgle: "S’; apes
15 d

tﬁéﬁii?i;' lﬁi‘?ggep?{ ve Bl : EPely iR, Sthpﬁ? ra"%@&lﬁtwﬁ%& Ave

1S
a LTV curabl eotf"zgf%% étf%’%ﬂi%ﬁ“se% PRI PuFHCEER she el WohrBy ™
curabl e tape appld il d poSabtdM LU céqeeela%&sgfgggggggwf appl yi ng

protective tapes as a| m 1, Wherei n sal I'VE tapes
oo B A TR PR orS vor
10 the first protective tape T1.

As noted hereinbefore, the second protective tape T3
is applied in a direction turned 90 degrees relative to the
applying direction of the first protective tape T1. This is
effective to correct a warp of the wafer caused by the tension

15 acting in the tape applying direction when the first
protective tape T1 is applied.

<Protective Tape Separating Method>

A tape separating apparatus for executing a protec-
tive tape separating method according to this invention will

20 be described first with reference to the drawings.
~ Fig. 6 is a front view showing an outline of a tape
separating apparatus. Figs. 7 through 9 are schematic
front views illustrating a protective tape separating process.
An apparatus 15 for separating protective tape from

25 semiconductor wafers, in this embodiment, has a tape server
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5. A nethod of applying protective tapes as defined in claim1, wherein the
protective tapes applied in a plurality of plies to the surface of the
waf er conprise protective tapes of the same type. 5 6. A nethod of applying
protective tapes as defined in claim1, wherein each of said protective
tapes is applied in a different direction. 10 7. A nmethod of applying
protective tapes as defined in claim®6, wherein the protective tapes are
applied such that, after a first protective tape is applied to the surface

SRt AT I R e ML S LR
PPl vi ng. apparSCiionHRBSHENG SoBRIeT MY Hrepettet 8t timbat WERAR: f ace of
g2rs 5, X RSB C I BLATE b RS e
e e st 10 b St o M caho
detineg 1 ol _ﬁ???r?@g} @Ef%grﬁf’%v&ﬁ%affﬂﬁgnéﬁﬁ §%ﬁ%§ajm§ SiPace o
\(/:v:en[ g;mf irlenfb\l ?ééq;%ﬁ\?;; hgoééf#@ [}%ﬁ)ﬂe: iﬁi?’@i{%ﬂ Fi;&hegigﬁi$%c§f§]§ krlneL
\ghtaggier ]E(r)urampr o%ei(:ti vem?(gpg)sﬂd;%ptﬁl gaﬂfefo gﬁg suir}?%cep%o_ of %1(;5 \&fer are in
12 “A met hoo SHELERF ISRV ERBR, T3 A Rtk FORBRIGR 22,805 1 05 10 &
surface of a %Swe%méf‘éﬁhop@f’ﬁﬁiéﬁﬁﬁaﬁeﬂaﬁt&m}??\% t hereon, said

met hod conprising: a y Separati e plurality of

br ot ecti vy tapes i n i BhnkiFetishadt bABh bR RidARSY Y ! ape. 20 13. A

nmet hod of separating protective tapes as inedin clarm12, wherein the

plurality of H‘é%hffﬁédfint&@%ﬁl%&éﬁ%é‘f ed such that, after a first
protective tape Is separated in a first direction, a next protective tape
is separated in a diMTged té’ﬁeF@rxﬁ%ﬂdiﬁlglﬁrdésotﬁ@s@pfdﬁa%ingit&ﬁ% an. 25
drawn from a tape bobbin 17 to the separating mechanism
20 by way of a guide roller 18. The tape bobbin 17 is
15 supported by a vertical wall not shown.

The chuck table 19 has guide pins for adjusting posi-
tion of the mount frame F transferred thereto. The chuck
table 19 is constructed to suck the back surface of the mount
frame F. Further, the chuck table 19 has a frame thereof

20 held by a rail of a main body of the apparatus and
operatively connected to a driving device such as a motor not
shown, to be slidable in a running direction of the separating
tape T's.

The separating mechanism 20 has a separator roller

25 21 rotatably supported by a frame thereof and vertically
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-22 14. A method of separating protective tapes as defined in claim12,
wherein the plurality of protective tapes are separated by varying
separating directions in accordance with the pattern on the surface. 5 15.
A nmet hod of separating protective tapes as defined in claim 14, wherein the
plurality of protective tapes are sepa rated along recesses forned in the
pattern on the surface. -23 . A Au’> Au?. AL A, . A(?. A?. AR A

YR A?. As, . AN, . A(?. AN, . A;, . AN A; , . AaR A?. AaSy A . A3?1M CnG #[I 7
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As shown in Fig. 7, for example, a mount frame F is

placed on the chuck table 19, the mount frame F having a
wafer W with two protective tapes T1 and T3 of different
hardness levels applied thereto, the wafer W being

20 supported at the back surface thereof by a ring frame f
through an adhesive tape. The position of the mount frame
F is adjusted, which is then suction-supported by the chuck
table 19. Then, as shown in Fig. 7, the chuck table 19 is
moved (leftward in Fig. 7) to a position having the separator

25 roller 21 in contact with a peripheral portion of the wafer W.
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and the chuck table 19 is moved in the running direction of
the separating tape Ts. With the movement of the chuck

5 table 19, the separator roller 21 rolls over the wafer W
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 taken up and separated together with

10 the separating tape Ts.

When the chuck table 19 reaches a terminal position
as shown in Fig. 9, 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

15 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 Ts is drawn from the tape server 16. This ends the
operation for separating the uppermost one T3 of the

20 protective tapes applied to the surface of the wafer W.

Next, an operation is carried out to separate the
protective tape T1. Firstly, the orientation of the mount
frame F on the chuck table 19 is changed. For example, the
mount frame F may be turned 90 degrees relative to the

25 direction of separating the protective tape T3, or may be
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10%& () -X(G p{ *oﬁ’}BZ&}dS%'i’lBeﬁ to the surface of wafer W is determined,
5 the protective tape T1 is separated from the surface of wafer
W by repeating the same operation for separating the
protective tape T3.

The back surface of each protective tape is treated to
prevent the tapes from sticking hard to each other when

10 wound into a roll. Thus, the protective tapes are easily
separated one by one starting with the uppermost tape.

The above method requires a relatively small pulling
force for separating the protective tapes from the surface of
wafer W, one by one starting from the uppermost tape.

15 That is, the wafer W undergoes a reduced stress due to the
tensile force of the tapes occurring in time of separating the
tapes.

Where the protective tape directly applied to the
surface of W is separated along a recess in the pattern, the

20 adhesive may be removed altogether from the recess.

This invention is not limited to the foregoing embodi-
ment, but may be modified as follows:

(1) In the protective tape applying method
described above, protective tape in roll form is applied in a

25 plurality of plies to a wafer W while cutting the tape cut
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(2) Inthe protective tape applying method
5 described above, two apparatus are used for applying
protective tape. Instead, one tape applying apparatus may
be used for repeatedly applying different types of protective
tape lot by lot.
(3) In the protective tape separating method
10 described above, the chuck table 19 is movable in the tape
‘running direction. Instead, the separating mechanism 20
itself may be adapted movable in the tape running direction.
(4) The protective tape separating method has been
described by taking mount separation for example. How-
15 ever, the invention is not limited to mount separation.
Protective tapes may be separated one by one from the
surface of each wafer not supported by a mount frame.
This invention may be embodied in other specific
forms without departing from the spirit or essential attrib-
20 utes thereof and, accordingly, reference should be made to
the appended claims, rather than to the foregoing specifica-

tion, as indicating the scope of the invention.
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5 method comprising:
a step of applying the protective tapes to the surface
of the wafer by repeating a process of applying each of said

protective tapes.

10 2. A method of applying protective tapes as defined in
claim 1, wherein said protective tapes applied in a plurality
of plies to the surface of the wafer are progressively harder

upward away from the surface.

15 3. A method of applying protective tapes as defined in
claim 1, wherein the protective tapes applied in a plurality
of plies to the surface of the wafer comprise a UV curable
tape applied to the surface of the wafer, and a non-UV

curable tape applied to said UV curable tape.

20
4. A method of applying protective tapes as defined in
claim 1, wherein said protective tapes applied in a plurality
of plies to the surface of the wafer are progressively softer
upward away from the surface.

25
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of plies to the surface of the wafer comprise protective tapes

of the same type.

6. A method of applying protective tapes as defined in
claim 1, wherein each of said protective tapes is applied in a

different direction.

10 7. A method of applying protective tapes as defined in
claim 6, wherein the protective tapes are applied such that,
after a first protective tape is applied to the surface of the
wafer in a first direction, a next protective tape is applied in

a direction perpendicular to said first direction.

15
8. A method of applying protective tapes as defined in
claim 1, wherein a plurality of tape applying apparatus are
used to apply the protective tapes to the surface of the wafer
by repeating the process of applying each of said protective
20 tapes.

9. A method of applying protective tapes as defined in
claim 1, wherein one tape applying apparatus is used to
apply the protective tapes to the surface of the wafer by

25 repeating the process of applying each of said protective
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10. A method of applying protective tapes as defined in

claim 1, wherein the protective tapes applied to the surface
of the wafer are in a strip form and are each cut
5 substantially circumferentially of the wafer upon application

to the surface of the wafer.

11. A method of applying protective tapes as defined in
claim 1, wherein the protective tapes applied to the surface
10 of the wafer are in a label form cut in advance substantially

circumferentially of the wafer.

12. A method of separating a plurality of protective tapes
applied to a surface of a semiconductor wafer with a pattern
15 formed thereon, said method comprising:
a step of individually separating the plurality of
protective tapes in plural times starting with an uppermost

tape.

20 13. A method of separating protective tapes as defined in
claim 12, wherein the plurality of protective tapes are sepa-
rated such that, after a first protective tape is separated in a
first direction, a next protective tape is separated in a direc-
tion perpendicular to said first direction.

25
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