803 5561 7522 TANT&ABE q7/03112 15:30 P.002
ADHESI VE TAPE, BASE MATERI AL FOR ADHESI VE TAPE -

. gﬁElR
" MANUFACTURI NG METHODS BACKGROUND OF T
5¢ . FIELD OF THE INVENTICN 3 ﬂE@

i nvention rel ates to a base structure of
for precision-machining of an- | REPLACE *

Dﬁscnptnon page_' l : ﬁpnaﬂed ’6
DClaim(s) :p;gz ﬁ' '\‘70 m sd ‘}l
D Orawing(s) : pogea .00

Abstract  : paged 6‘3 oY p.’.’\g"d

APPLICATION FOR PATENT IN SINGAPORE

INVENTOR (S) : Kouichi NAGAMOTO
nik;d'KOMIYAMA
'Razuyoshi EBE ‘

INVENTION: ADHESIVE TAPE,

BASE MATERTAL FOR ADHESIVE TAPE
AND THEIR MANUFACTURING METHODS

SPECIFICATTION




&03 5561 7522 _ TANI&ABE 97/03/12 15:30 P.003
10 optical structural elenent such as a |lens, a sem conductor
structural_ elenent such as a wafer, or the like. The present invention
also relates to a nmethod of manuf-acturi ng the above base structure and

an adhfe5| ved ABRRSHIE NeabEe %%ﬁ %ﬂ“‘ﬂ.ﬁﬁE@ﬂi@!%ﬁ Ee layer
15 is forne

Her et of ore, adhesive tape Wiy 2l 2 D of opti cal :
i ndustry, sem conductor indusStry, and soO on, tor manufacturing
structural elements that require preci sion-machining. 1In the

foll owi ng description, as a
' 'BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

The present iﬁvention relates to a base structure of
an adhesive tape to be used for precision-machining of an
10 optical structural element such as a lens, a semiconductor
structural element such as é wafer, or the like. The
-present invention also relates to a method of
manufacturing the above base structure and an adhesive
tape having the base structure on which an adhesive layer

15 is formed.
DESCRIPTION OF THE RELATED ART

Heretofore, adhesive tapes have been used in the
20' fields.of optical industry, sémiconductor industry, and so
on, for manufacturing structural elements that fequire'
precision-machining. In the following.description, as a
concrete - example of the conventional one, we will explain
an adhesive tape used in the.field of manufacturing a
25 semiconductor wafer. . |
Generally, the adhesive tape can be prepared by the
procéss including thé steps of: melting a thermoplastic
resin: forming a film-shaped base structure as a base

sheet by subjecting the melted tﬁermoplastic resin into
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concrete exanple of the conventional one, we will explain

tape used in the field of manufacturing a 25 seni conductor wafer:.

Géneral |y, the adhesive tape can be prepared by the

the steps

fhe i}?&é%&ggggfﬁi%gaat HCdie, &C€BlBw-ledtiugienti bm shaped

P.004

an adhesive

process including

base structure-as eet by subjecting the nelted thernoplastic
resin into alend%fb or the like; and applving a% adhesiiBe ageintesenof

usi ng-a T-Sle, a

W-extrusion, a
at least one surface of the base sheet. The adhesive tape

~ thus obtained is typically used for holding a

10

semiconductor wafer in place during the step of grinding
the wafer's back and also the step of dicing and isolating
the wafer.

At first, we will explain the example of using the
adhesive tape in the process of grinding a back side of a
semiconductor wafer that has a front side on which a
predetermined pattern is formed . -

At the time of grinding the back side of the wafer,

the wafer's back is continuously rinsed by running pure

water to remove scattered or fragmented remains (i.e.,

15

20

25

debris) and to reduce heat generated by the grinding. 1In.
this case, therefore, an adhesive tape is applied on the

wafer's front to protect the pattern formed thereon from

.the grinding.

At the time of performihg the step of di;ing the
semiconductor wafer into pieces, an adhesive tape is
applied on the wafer's back, so'that the wafer on which
the adhesive tape is being adhered is subjected into each
of the steps of aicing, washing, drving, expanding; ﬁick—
upping, and mounting, succesgivelyf

These steps requires that the adhesive tape should
have the properties of, for example without remaining any
part Qf the adhesive agent on a wafer or a chip when the
adhesive tape is removed after processing. For solving

this problem, several improvements have been disclosed in

-2 -
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cal ender, or the like; and applying an adhesive agent on . at |east one
surface of the base sheet. The adhesive tape thus obtained is
typically used for holding a 5 sem conductor wafer in place during the

solat ngrb%é*?% d°°®@%€@ffﬁéiua?ﬁ§ Plpdhalie St Al e o

using the b¥e 2D15§g7r€ OCESE7 P! afidl m@g&zéséa%t%:ﬁ@ of a
10 senicon u or warl er t as a front side on which - predetermn ned
pattern isappiiéeation Pubﬂcéheoh mofswvnenngltmpack side of the
waf er, he wafer's back is continuously rinsed by running pure

An adhesive sheet disclosed in Japanese Patent
5 Application Laying-open No. 62-153376 (1987) comprises an
. adhesive containing urethane acrylate (m.w. 3,000-10,000)
as a radiation-induced polymerized compound applied on a
base material. Therefore, an adhesive strength of the
adhesive sheet is sufficiently decreased by an effect of

10 irradiating with ultraviolet rays or the like in the step
of pick-upping after dicing.the semiconductor wafer, 'so
that .the adhesive agent does not remain on the back of the
wafer chip. On the other hand, an adhesive tape disclosed
in Japanese Patent Application Publication No. 5-77284

15 (1993) comprises a water—swelling tybe adhesive agent as
an.adhesive layer applied on a surface of a base sheet.

In this case, therefore, it becomes to possible to remove
the adhesive ageﬁt attached on the,wafer's'surface by
running water after the grindiﬁg process.

20 Each of the adhesive tapes described above uses the
base material prepared as a film-shaped material by
melting a thermoplastic resin such as vinyllchloride-or
polyprdpylene.and subjecting the melted thermoplastic
‘resin into the process.of us%ng a T—die, a blow-extrusion,

25 a calender, or the like, so that the coﬁventional adhesive
tapes have the following disadvantages which should be
Tesolved by the preserit invention. That is, several small
projections are sparsely formed on a surface of the base

sheet as a result of mixing undesired fdreign paiticles.

-3 -
This Sheet Has Been Reﬂlaced




803 5561 75622 TANIGABE 97/03/12 15:31 P.006
water to renove scattered or fragnented remains (i.e., 15 debris) and to
reduce heat generated by the grinding. In, this case, therefore, an
?dheshve tape is applied on the wafer's front to protect the pattern

ormed thereqn.f X ripding. R g d i o erf:qedni Ng
the step O*E%Pa'iuﬁ%r% rﬁoﬁﬁw’g‘es?néc%ngggt S8t ecr:ol tg pI eéc"e?;r a{r:lh%drzllggfévne
tape is s PR ihhevalies ' §1Rac . t@héM#fiﬁﬂgh '

t he ad_hesi}/%tgaggyelegr%%}%g%adhe}?éedﬁ%@%su_ﬁ Z%ie‘gi%l%t 0 eac g?ﬁebas?gps
of dici .r‘gdrn&’éé@i%. drgapt, X PaEsRIprifdctions 4R Mth the Bhapd E a
successively. 25 These steps requires that the adhesive tape should

have the pfdghriy esyefwithi Xtebghtwothabouenkiniteg Ehyum part of the
adhesi ve agent on a wafer or a chip when the

5 (hereinafter, the projection is referred as a fish-eye).

These fish-eyes cause several disadvantages as described
in the follows.

Figs. 1 and 2 are schematic“cross sectional views of
a semiconductor wafer supported by a conventional adhesive

10 tape. Fig. 1 illustrates the stép of grinding a back side
of the semiconductor wafer, while Fig 2 illustrates. the
step of dicing the semiconductor wafer.

An adhesive tape 10 comprises a base sheet 11 and an
adhesive layer 12 applied on the base shéeﬁ 11. As shown

1S in the figures, the-adhesive tape 10 is being adhered'to a
surface 14 (where a pattern is formed) of a semiconductor
wafer 13. 1In the step of grinding, a back side of the
semiconductor wafer 13 is subjected to a grinding machine
(not shown). In this case, however, the back side's"

20 surface recei&es uneven pressure fiom the grinding machine
because of the existence of the above fish-eyes thereon.
That is, there is the pressure difference between a
portion having a fish-eye and an intact portion of Ehe.
back side and it results in gracks to be extended from the

25 fish-eye on the semiconductor wafer. 1In the step of

- dicing the semiconductor wafer 13, fgrthermore, the
adhesive tape 10 is being adhered to the back side of the
semiconductor wafer t6 be diced into chips from the front

side. thereof. During the dicing, uniform pressure is

-4 -
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adhesi ve tape is renpved after processing. For solving this problem
several inprovenments have been disclosed in
3° pat ent docunents including Japanese Patent Application

Publ | cat | GRS SERDESA Tkl né el Y HECkERR: of HP Rty Tn

s L i e S s
radi ati on-pagiieds ' ySRPEi e HEPDRYNE FIMH-LEyENadd an intact portion
of the back side and it results in fiying a chip off when
5 the wafer is diced. |
. For solving these disa&vantaées, there is the attempt
to eliminate the fish-eyes forcefully by pressing the base
material by a mold component in the conventional process
of preparing the adhesive tape. However, this attempt is
10 not a fundamental problem-solving technique and requires
an additional step, so that i? leads to confuse its

manufacturing process and to increase a production cost of

the adhesive tape.
15 _ ' SUMMARY OF THE INVENTION

.Accordingly, it is an object of the present invention
to provide a base material to be applied for an adhesive
tape, having a flat surface with an extremely less

20 thickness variation compared with that of the conventional
one. |

It is another object of the present invention td

- provide a meﬁhod for preparing a base material to be
appliéd for an adhesive tape, having a flat surface with
25 an extremely less thickness vériation'compared with that
of the conventional one.
It is a further object of the present inwvention to
prove an adhesive tape comprising a base material on which

an adhgsive layer is provided, where the adhesive tape has

-5 -
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base material. Therefore, an adhesive strength of the adhesi ve sheet is
sufficiently decreased by an effect of 10 irradiating with ultraviol et
rays or the like in the step of pick-upping after dicing the

' d h L et ¢ | h
back of i 4T Fyrflce with'oh SATERLE SUSY CEAky R Rt
in JapanesgopaLonta APPECEAN BYbLieAUGHyARE Bna 2815 (1993) compri ses
P ng type a nt. as

a wat er-swe esive agent an adhesive |ayer applied on a
surface of a bagg ghe8lrst aspdet bE A8 pridwert OifiveritiepERelre is

possible to renove the adhesive agent attached on the wafer's surface
by  ruppoRd derd ca Bhis mhdeeghinndity s ogsed ad) a basBachext téf an
adhesi ve tapes descri bed above uses the base material prepared as a

filmsBapeddheisdiivel tape havingi ap adiresivel dayiexr résrmeduon dheibase
chiori de O;heet, comprising:

a radiation-cured material prepared by curing a
mixture of urethane acrYlate oligomer and reactive dilute
monomer, having a breaking elongation of more than 10 %,

10 pfeferably 6f more than 100 %.

Here, an initial elastic Foefficient of the
radiation-cured material may be from 100 to 100,000
kg/cm?, preferably from 500 to 50,000 kg)dmz.

The urethane acrylate oligomer may have a molecular

15 weight of from 500 to 100,000, preferably from 1,000 to
30;000 and may be 2-functional urethane acryvlate having
ester diol as a main skeleton.

The reactive dilute monomer may be at least one
selected from a group of morpholine acrflate, isobornyl

20 (meth) acrylate, dicyclopentanyl (meth) acrylate,
dicyclopentenyl (meth{ acryiate,_and methoxylate -
cyclodecatrienacryate. | _'

A mixing ratio between the urethane acrylate oligomer
and the reactive dilute monomer may be 95 to5 : 5 to 95,

25 preferably 50 to 70 : 50 to 30. _

In a second aspect of the present invention, there is
provided a method of manufacturing a‘base material to be
used as a base sheet of an adhesive tape having an

adhesive layexr formed on the base sheet, comprising steps

-6 - :
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pol ypropyl ene and subjecting the nelted thernoplastic resin into the
process of using a T-die, a blowextrusion, 25 a calender, or the like, so

t Hat the conventional adhesive t apes have the follow ng di sadvant ages
whi ch shoulg.be resol ved by the present invention. That is, several
smal | - projections are sparsely formed on a surface of the base

T A eol BEP oA HEA R EOr W R, hErlate oliggmer and,
the resin geddteivéBiluti®mbAemere fdndr shaped base

irradiating the mix;ure with a radiation to obtain a

5 radiation-cured material as a base material, wherein

the radiation-cured material has a breakiﬁg
elongation of more than 10 %, preferably of more than 100
%. .

Here, an initial elastic coefficient of the

10 radiation?cured material may be from 100 to 100,000
kg/cm2, preferably from 500 to 50,000 .kg/cm2.

The urethane acrylate oliébmer may have a molecular
weight of from 500 to 100,000, preferably from 1,000 to
30,000 and may be 2-functi§na1 urefhane acrylate having

15° ester diol as a main skeleton.

The reactive dilute monomer may be at least one
selected from a grbup of morpholine acrylate, isobornyl
(meth) acrylate, dicyclopentanyl (meth) acrylate,
dicyclopentenyl {meth) acrylate, and methoxylate

20 cyclodecatrienacryate.

A mixing ratio between the urethane acrylate oligomer
and the reactive dilute monomer'may'-b'e 95 to 5 : 5 _t'o. 95,
preferably 50 to 70 : SO to'30.

In a third aspect of the.preseﬁt invention, there is

25 provided an adhesive tape having an adhesive layer formed
on at least one surface of a base sheét,_Wherein

the base sheet comprising: o

a radiation-cured material prepared by curing a
mixture of urethane acrylate oligomer and reactive dilute

- - /
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material. Each of those projections are in the shape of a fish's eye
with a height of about 10 to 50 [err]m 5 (hereinafter, the projection is
referred as a fish-eye). These fish-eyes cause several disadvantages
as describgdnomer | "hhadd'd Yeeaking - e16hgatibraBE nore ThERIELO CCr 0SS
sectional views o a 'sem conduct or- waf er supported by a conventi onal
adhesi ve 18H-aN8ralb1¢ oF moéEt £RRES 1J® Fiep of grinding a back side

of the sem conductor wafer, while Fig 2 illustrates the step of dicing
the sem conduct Hepwsf edn initial ébastlfiesioceffpeiefitcaipribes a base
sheet 11 and an adhesive layer 12 applied on the base sheet 11. As

shown 15 radikEtiogurared mabdkdsily endynpbel@riom HNhotadhf0edAD a
S kg/cm2, preferably from 500 to 50,000 kg/cm2.

The urethane acrylate oligomer may have a molecular
weight of from 500 to 100,000, preferably from 1,000 to
30,000 and may be 2-functional urethéne acrylate having
ester diol as a ﬁain skeleton. | |

10 The reactive dilute monomer may be one selected from
a group of morpholine acrylate, isocbornyl (ﬁeth) acrylate,
dicyclopentanyl (meth) acrylaﬁe, dicyclopentenyl (meth)
acrylate, and methoxylate cyclodedatrienacryate. |

A mixing ratio between the urethane acrylate oligomer

15. and the reactive dilu;e mohamer may be 95 to 5 : 5 to 95,
preferably 50 to 70 : 50 to 30. |

The.adhesive layer may consist of a removable
adhesive agent. |

The above and other objects, effects, features, and

20 advantéges of the present invention will become more
apparent'fram the following descrippion of ‘embodiments

thereof taken in conjunction with accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
25

Fig. 1 is a schematic cross sectional view of a
semiconductor wafer supported by a conventional adhesive
tape for illustrating the step of grinding a back side of

the semiconductor wafer:
. N —
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surface 14 (where a pattern is forned) of a sem conductor wafer 13. In
the step of grinding, a back side of the sem conductor wafer 13 is
subj ected to a grinding machi ne (not shown). In this case, however, the

back side's 20 f | VE ; qWale] [
pocause of tho CHAEoRcc et REPABRIE | CRORYeE T EhAT Ve g &rCTI e

and an' | mARPLEEIReAr VR SURUERR S oy, o PRV B TOABEANE YD
extended 'EoBL! o % 1180vexR iy | BRe” SELIIOECAPEINY Yhe | Sehbeonidttiobr

dicing the's urthernore, the adhesi ve tape 10
i s being qﬂgﬁégq to the back side of the . semconductor wafer to be
diced into chips fromthe front side thereof. During the dicing,

uniform pressurpigs 3 is a cross sectional view of an adhesive tape
as one of embodiments of the present invention; and
Fig. 4 is a cross sectional view of an adhesive tape

as another embodiment of the present invention.
10 DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Referring now to Fig. 3, we will describe an adhesive
tape as one of embodiments of the present invention.
The adhesive tape 1 camprisés a base sheet 2 and an
15 adhesive layer 3 laminated on the base sheet 2. As shown
in the figure, the adhesive layer 3 is only ﬁrdvided on.
one side of the base sheet 2. Depending on its uses, as
shown in Fig. 4, the adhesive layers 3, 3', may be
provided on both sides of the base sheet 2. In this case,
20 these adhesive 1ayers 3, 3¢ may'be of'different adhesive
strength. |
'The base sheet 2 is in the shape of a film prepared
. by thé process including the steps of:
(i) preparing a liquid rgsin by Blending an urethane
25 acrylate oligomer, a reactive diiute mqﬁoﬁer, and a_photo—
initiating agent, where a pigment such as phthalocyanine
may be further comprised in the reéin if reguired;
(ii) foiminé the liquid resiﬁ successively into a

film-shaped one using a T—die'or the like (i.e., casting

-9 -
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- 5- being applied fromthe back to the front of the wafer. In

this case, however, there is the pressure difference.. . between a portion
having a fish-eye and an intact portion of the back side and it
results in §g£ ip off when 5 .the wafer-is diced. For

sol vi ng t h§ Jlsa ages, there is the attenpt to elimnate the
fish-eyes forcefybly bi’rfé&i%ﬂ%& henbasesin £fBRCEiEh b Aaaphdiepponent
in the conventional 'proce of preparing the adhesive tape. However ,

this attenppy example ultravaolet rays (UV) or electron beams (EB)
to cure the resin film to obtain a film-shaped base sheet

5 (i.e., curing step). |

Prior to the step of casting the above liquid resin,
foreign or insoluble substances may be removed by
filtering the liquid resin. '

COnsequently, we obtain an adhe51ve tape that has a

10 flat surface without any flsh-eye and w1th an extremely
less thickness variation compgred with that of the
conventional one. . . |

In this embodiment, furthermore, the base sheet 2 is
of having a.breaking elongation of 10 % or more,

15 preferably of 100 % or more, and an initial elastic
coefficient of 100 to 100,000 kg/cm2, preferably of 500 to
50,000 kg/cm2. .If-the initial elastic coefficient is less
than 100 kg/cm?, the cured resin is too flexible to be
formed as a film." If it is over tham 100,000 kg/cm?, the

20 cured resin is too hard to an adherence of the adhesive
tape. -Tt means that the adhesive tape having an

'-appropriate flexibility can be obtained if the base
mate;ial'has the.above appropriate physical properties.

In this embodiment, the gbove urethéne acrylate

25 oligomer is a two-functional urethane acrylate having an
ester diol as its main skeleton and having a molecular .
weight of 500 to 100,000, preferably of 1,000 to 30,000.
On the other hand, the reactive diluté monomer can be

selected from the group of morpholine acrylate, isobornyl

- 10 -
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10 not a fundanental problemsolving technique and requires an
addi tional step, so that it leads to confuse its manuf act uri ng process
and to increase a production cost of ‘t he adhesi ve tape. 15

SUMARY OFﬂé‘Eth&%%}ﬂ@‘temwc%clég&ﬁﬁ;'  V(nbtnys gtiplyest of the

present |n ase eriral to be applled for an

adhesi ve Eig?eﬁ@ghg egn{éﬁp Sla"lat 1 ”héﬁhék?‘l@ﬂ% y less 20

t hi ckness varYatl n conp e conventi onal . one.
It is amﬁéyélgggggtfgeﬁagﬁymggg; aﬂue@a(ﬁhlo provi de a method for

preparing & base material to
A m1x1ng ratlo between the urethane acrylate oligomer

5 and the reactive dilute monomer is 95 to 5 : 5 to 95,
preferably 50 to 70 : 50 to 30. -If the amount of the
urethane acrylate oligomer exceeds that of the mixing
ratio, a viscosity of the resin becomes too high for the
above step of film formation.

10 In this embodiment, the adhesive layer 3 consists of
a removable adhesive agent, for example an acrylate
polymer, a synthetic rubber, and a natufal rubber,. or an
adhesive agent disclosed in the aforementiened Japanese
Patent Application Leying—open No. 62-153376 (1987) or

15 Japahese Patent Application Publiéa;ion No. 5-77284

| (1993) . -

In the following descrlptlon, we will also explain a
method of manufacturing a base sheet for an adhesive_tape
‘as one of the embodiments of the present invention.

20 According to the present invention, the method mainly
caﬁprises the steps of: brepa:ing,e blended composition
containing an -urethane ecrylate oligeﬁer and a reactive
dilute monomer; and irradiating the.blended composition

- with a radiation to cure the.blended composition to obtain

25 a product having a breaking elonga:ion of 10:% or more,
preferably of 100 % or more. The above blended
composition may optiomally include a photo—initiator; In
this method, furthermore, the blended composition may be

provided as a ligquid resin to be successively formed into

- 1 1 -
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applied for an adhesive tape, having a flat surface with 25 an extrenely
Ies; t hi ckness vari‘ati on conpared with that of the conventional one.
It is a further .object of the present invention to - prove an adhesive

tape COMPrLoidio f4_LARRIIGIL koo hatililea by 3h AHERAYELIBKFOE UV, or.

provi ded, ere ive tape at surface wth an

extrenely | I gt : | f
extrene! on??néelh shrash Mg a bf2ed fiTAUBRRPRAigFrodlat Als ddbase
sheet of the present invention. It is preferable that an
‘initial elastic coefficient of the radiation-cured
5. material is 100 to 100,000 kg/cm?, preferably 500.to

50,000 kg/cm?.

<Example 1>
A base sheet fér an adhesive tape was prepared as
10 follows.
Firstly, a liquid resin (N 5,000cps, 25 °C) was
prepared by mixing:
60 parts of 2-functional urethane acrylatg having an
ester diol as its main skeleton (trade name: UX3301 (m.w.:
15 8,000), manufactured by Nippon Kayaku Co., Ltd. );
40 parts of morpholine acrylate (trade name: ACMO,
manufactured by Kojin Co., Ltd.); and
4 parts of l-hydroxy-cyclohexyl-phenyl-ketone gtrade
name: Irgacure 184, manufactuied by Ciba Specialty |
20 Chemicals K.K.) as a photo-initiator.
Secondly, the liquid resin was épplied on a PET film
(i.e., a support film of 38 um in thickness) by means of a
fountain die technique to make a resin layer of 100 um in
thickness, and subsequently cured by irradiating the
25 liguid resin with ﬁltravioleé rays. In this example, the
| ligquid resin formed on the PET film was'positioned at a
distance of 15 cm fr.om an UV source. The UV source
comprises a high-pressure mercury lamp for UV radiation

with a light quantity of 250 mJ/cm? at 120W/cm power.

- 12 -
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In a first aspect of the present invention, there is provi ded a base
material to be used as a base sheet of an- 5-adhesive tape having an
adhesi ve | ayer forned on the base sheet, conprising: a

di at |
;grlyﬁglt gno ﬁ%%gfﬁ?érﬁ%iﬁéagl ve %d?fl%g%urf&grr%?\oﬁe%e@#g/élj;\g g br eaki ng s
el ongati Ont8f tg’{g 3?:%?&1,&0 {W ﬂ@lgﬁeg,?rsatgytgingare than 100 %

Here, an initi ¢ coerfrcrent o radi ati on-cured materia
may be from 100 to 100, 000 kg/ cnR, preferably from 500 to 50, 000

kg/cnferr]. The urethane acryl ate oligonmer may have a nol ecul ar
<Example 2> : :

5 A base sheet for an adhesive tape was prepared by the
same way as that of Example 1 with the exceptién of the
follows. That is, the base sheet of the present example
was prepared without using the photo-initiator under the
curing condition different from that of Example 1. In

10 this example, the ligquid resin was cured by radiation of
i electron beams with a dose of_15 K Gray at an accelérating

voltage of 200 KeV.

<Example 3>
15 .
| A base sheet for an adhesive tape was prepared by the
same way as that of Example 1 with the exception of using

a comma coater system instead of the fountain die system.
20 <Comparative Example 1>

A base sheet of 100 gum in thickness was prepared from
LDPE using a T-die method.

25 <Comparative Example 2>
A base sheet of 100 pin in thickness was prepared from

ethylene-methacrylate copolymet (EMMAJ using a calender
method. '

- 13 - Sheet Has Been Reﬁaced
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15 weight of from500 to 100, 000, preferably from 1,000 to 30, 000 and
may be 2-functional urethane acrylate having ester diol as a main
skel eton. The reactive dilute nononer nay be at |east one
selected froma group of norpholine acrylate, isebornyl 20 (meth) acryl ate,
di cycl opentanyl (meth) acrylate, di-cycl opentenyl (neth) acrylate, and
met hoxyl at e tq._ )k r k%gmg n the
ur et hane a%:?'y ﬂ)é%n%? ﬁfémﬁ%é%hg' r3ea%1t1| veogéldlﬁag%%oﬁer na?étl)\gf% to
5 51to 9ng %@,preferably 50 to 70 : 50 to 30. In a second
aspect of e present invention, there is - provi ded a met hod of
manuf acturing a base material to be used as a base sheet of an adhesive
t ape havi ng an _

5 Each of the base sheets obtained in Examples 1-3 and

Compérative Examples 1 and 2 were evaluated with respect
to the presence of fish-eyes on its surface and accuracy

in thickness of the base sheet. The results were listed

in Table 1.
10
Table 1
The number 6f Accuracy in
the fish-eyes . thickness
15 per 10 m2 | ( % pm)
Example 1 B 0 3
Example. 2 0 3
Example'B 0 3
20 Comparative Example 1 50 - 100 8
Comparative Example 2 10 - 50 5

In the table, a visuallyrdetectable projected portion
25 of over 20 um in height was defined as a fish-eye.
Then, adhesive tapeé were prepared using the above
base sheets of Examples 1-3 and Comparative Examples 1 and
2, respectively. In each adhesive tape, an acrylic - |

adhesive agent was applied on the base sheet to form an

- 14 -
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adhesi ve | ayer formed on the base sheet, conprising steps of :
preparing a mxture of urethane acrylate oligonmer and reactive dilute
nononer; and irradiating the mxture with a radiation to obtain a

?a&?giﬁgkggﬁggégﬁggg%ﬁé% ngséﬁhaggﬁ?ﬂgtﬁm leﬁ%ﬁggfzgn of nore Eﬂgn 10 %
preferably of my& LARRSLAA tapes were used in the steps of back-
' grinding and dicing of silicon wafers. - In the case of
using the adhesive tape of Example 1, 2, or 3, there was
5 no troubles in each of these steps.: In the case of using
| the adhesive tape of Comparative Example 1 or 2, on the
. other hand, the semiconductor wafer was cracked radially
from the fish-eye in the above step of back-grinding while
chips were scéttered at random over the surfacé of the
10 semiconductor wafer frqm the fish-eye in the above step of
dicing. o |

Consequently, the base sheets'ﬁf Examples 1, 2, and.3
did not have any fish-eye, so that tﬁey did not cause any
troubles of cracking, chip?scattering, and so on in the

15 steps of back-grinding and dicinglof tﬁelsemiconductor
wafer. | .

In accordance with the present invention, as
described above, it becomes possible to provide a base
sheet for an adhesive tape, an adhesive tape using such

20 Dbase éheet, and a method of manufacturing the base sheet,
which can be used in the process_of maanacturing a
structural component to be subjécted ﬁo an ultra-
micromachining in the field of optic&l industry,
semiconductor industry, or thé like. According to the

25 present.invention, furthermore, the adhesive tape has a
flat surface without any fish-eye that causes the troubles
of cracking, chip-scattering,'and-so on in the steps of
back-grinding and dicing of the semiconductor wafer, and
also the adhesive tape can be processed so as to have a

| -15-
- eet Has Been Reilaced

"I



803 5661 7522 TANI&ABE a7/03/12 16:35 P.018

Here, an initial elastic coefficient of the 10 radi ati on-cured materi al
may be from 100 to 100, 000 kg/ cnR, preferabl y from500 to 50, 000
kg/ cn2. The uret hane acryl ate oligoner nmay have a nol ecul ar

wei ght of O%ﬁ] e Pr 480 %@égﬁemw% G A4y, compRr waEhMBY

be 2-funct nane acryl a avi ng ester diol” as a main skel eton.

The reactiygadi I4¢ et e‘gﬂvéi?t\!lﬁﬁa‘lt cjr{@st one sel ected froma group

of norphol I'ne acryl I sobor ny nmet h) acrylate, dicyclopentanyl
(meth) acrylat exhe ré&éﬂﬁ' S’.&%’Erﬁf&/én(ﬁa%hbe’éiyaéberlm ni h@eybde 20
cycl odecatri enacryatp m xing rati o between the urethane
acryl ate oyigBHespectaitd t’&‘&ieﬁﬁt ierboliimentennemd beywid19mdw be: 5
to 95,

5 apparent from the foregoing to those skilled in the art

that changes and modif_icatiéns- may be made ‘without
deviating from the im'rention in its broadjér aspects, and
it is the. intention, therefore, in the appended claims to
cover all such changes and modifications as fall within

10 the true spirit of the invention.

This Sheet Has Been Re[ilaced
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preferably 50 to 70 : 50 to 30. In a third aspect of the present
I nvention, there is 25 provided an adhesive tape having an adhesive Iayer
f or ned on at |east one surface of a base sheeﬂhsﬁh@ﬂﬁhﬁwn laced
base Sheetwﬁﬁ‘i‘pﬁﬂss'é!lgA?:MED £&. a radiation-cured rr:ﬂ“ll"ﬂ" tu d by
curing a m xture of urethane acrylate ol i gorer | ute
nmononmer, having a breaking elongation of nore than 10 % preferably of

nor e than 100 % -
1. A base material to be used as a base sheet of an

adhesive tape having an adhesive layer formed on said base
5 sheet, characterized by comprising: |
a radiation-cured material prepared by curing a
mixture of urethane acrylate cligomer and reactive dilute.
monomer, having a breaking elongation of more than 10 %,
preferably of more than 100 %.
10 |
2. A base material as claimed in claim 1, characterized
iﬁ that -
an initial elastic coefficienf of said radiation-
cured material is from 100 to 100,000 kg/cm?2, preferably
15 from 500 to 50,000 kg/cm?. |

.3. ‘A base material as claimed in claim 1, characterized
in that |
said urethane acrylate oligomer has a molecular
20 weight of from 500 to 100,000, preferably from 1,000 to
| 30,000 and is 2-functional urefhane ﬁcrylate having ester

didl as a main skeleton.

4. A base material as claimed in claim 1, characterized
25 in that . _
said reactive dilute monomer is at least one selected
from a group of moxpholine acrylate, iscbornyl (meth)
acrylate, dicyclopentanyl (meth) acrylate, dicyclbpentenyl
(meth) acrylate, and.mgthoxylate cfclodecatrienacryate.

_ 17 -
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Here, an initial elastic coefficient offhitbifet Has Besh Relplaed on- cured mat eri al

may be from'100 to 100, 000 5 kg/cng, 500 to 50, 000
kg/ cng. ' . The urethane acryl ate ave a nol ecul ar
wei ght of from 500 to 100, 000, preferabl roml, o - 30, 000 and .may

be 2-functional urethane acrylate having ester diol as a main
skeleton. 510 p padhem=Rastiyt did Wiaimeanth shaim bpecharedterized

a group of norpholine acrylate, isobornyl (nmeth) acrylate,

di cycl opergmmnyhagnet h) acryl ate, dicycl opentenyl (neth) - acrylate, and
met hoxyl ate cycl odecatri enacryate. A mxing ratio between the

ur et hane acryl & enbkipgmeratid bedtwden rsaidi wratithane asmad@temy be 95 to
5: 5 to 95, '

5 oligomer and said reactive dilute monomer is 95 to 5 : 5

to 95, preferably 50 to 70 : 50 to 30.

6. A base material as claimed in claim 1, characterized
in that

10 said adhesive iayer consists of a removable adhesive
agent.

7. A method of mﬁhufacturing a base material to be used
as a base sheet of an adhesive tapé havipg an adhesive
15 layer formed on said.basé sheet, characterized by
comprising steps of: '
preparing a mixture of urethane acrilate oligomer and
reactive dilute monomer; and
irradiating said mixture with a radiation to obfain a
20 radiation-cured material as a base material, wherein
said radiation-cured material has a breaking
elongation of more than 16 %, prefefably of more than 100
$.

25 8. A method as claimed in claim 7, characterized in that
| an initial elastic coefficient of said radiation-
cured material is from 100 to ioo,bod kg/cmz, preferaily
from 500 to 50,000 kg/cm2.

.~ 18 -
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preferably 50 to 70 : 50 to 30. The adhesive | ayer may consi st of
a renovabl e adhesi ve agent. . .The above and ot her objects,
ef-fects, features, and 20 advantages of the present invention will beconme °

or e par 2{‘%%#%{%‘81% i'&gnfég’mi%%iﬂgﬁg 19ESeTA Bl 9N YUnHDedbe%ed in that

t her eof taken i cconpanyi ng dfaw ngs.

BRI EF DESCRI PTI ' s Lg: i R&fMBd# C Cross

sectional view %Jg wgt%%%Fem?%}ggﬂgﬁﬁ% ﬁyﬁgi%onven%i onal

adhesive  yej §ARRE SOTE1dhUSDOAW AU 6 HE00EP s¥eBotABI1YI FrdimCk, 60de t¥
'30,000 and is 2-functional urethane acrylate having ester

5 diol as a main skeleton.

10. . A method as claimed in claim 7, characterized in that
said reactive dilute monomer is at least one selected
from a group of morpholine acrylate, isobornyl (meth)
10 acrylate, dicyclopentanyl (me:h)'acry1ate, dicyclopentenyi
(meth) acrylate, and.methéiylgte éyciqdécatrienacryate.

11. A method as claimed in claim 7, characterized in that
a mixing ratio between said urethane acrylate
15 oligomer and said reactive dilute monomer is 95 to 5 : 5

to 95, preferably 50 to 70 : 50 to 30.

12. A method as claimed in claim 7, characterized in that .
said adhesive layer consists of a removable adhesive

20 agent.

13. An adhesive tape having an adhesive 1ayei formed on
at least one surface of a base sheet, wherein '
said base sheet compris%ng: '
25 a radiation-cured material prepared by curing a
mixture of urethane acrylate oligomer and reactive dilute
monomer, having a breaking elongation of more than 10 %,

preferably of more than 100 %.

This Sheet Has Been Re(ilaced _ - 19 -
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Fig. 2 is a schematic cross sectional view of a sem conduct or wafer
supported by a conventional adhesive tape for illustrat WihgﬁhmﬁBw

P.022

one 0 odi ment's of the.pr

invention;~RA%acterizedrith thae @ cross sectional view of an adhesiv

t ape
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an initial elastic coefficient of said radiation-
cured material is from 100 to 100,000 kg/cm2, preferably
from 500 to 50,000 kg/cm?.

15. An adhesive tape as claimed in claim 13,
characterized in that | f |

said urethane acrylate oligomer has a molecular
weight of from 500 to 100,000, preferably from 1,000 to
30,000 and is 2-functional urethane acrylate having ester

diol as a main skeleton.

16. An adhesive tape as claimed in claim i3,
charactériied in that

said reactive dilute monomer is one seiected from a
group of m@rpholine aéry;ate, isoﬁornyl (meth) acrylate,
dicyclopentanyl (meth) ﬁcrylate, dicyclopentenyl (meth)
acrylate,.and methoxylate qyclodécatriénacryabe.

17. An adhesive tape as claimed in claim 13,
characterized in that

a mixing ratio between said u:etﬁane acrylate
oligomer and said reactive d%lute mohamér is 95 to 5 : 5

to 95, preferably 50 to 70 : 50 to 30.

18. an adhesive tape as claimed in claim 13,
characterized in that |

said adhesive layer consists of a removable adhesive

- 20 -
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as anot her enbodi nent of the present invention. - 10 DETAI LED
DESCRI PTI ON OF PREFERRED EMBCDI MENTS .. Referring nowto Fig. 3, we

w || describe an adhesive tape as one of "enmbodi nents of the present

i nvention. The adhesive tape 1 conprises a base sheet 2 and an 15
adhesi ve PEFAT3 |aninated on the base sheet 2. As shown in the

figure, the adhesive layer 3 is only provided on one side of the base
sheet 2. Depending on its uses, as shown in Fig. 4, the adhesive

| ayers 3, 3', may be provi ded on both sides of ‘the base sheet 2. In
this case, 20 these adhesive layers 3, 3' nmay be of different adhesive

This Sheet Has Been Relplaced
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strengt h. The base sheet 2 is in the shape of a film prepared

by the process including the steps of: (i) preparing a liquid
resin by bl ending an urethane 25 acrylate oligoner, a reactive dilute
mononer, and a phot o- F oY GPOPlE MWISEL.OGSURRMENt such as
pht hal ocyani ne may be fur er conprlsed In the resin if required;
(ii) formng the liquid resin succeSS|ver into a fil mshaped one
using a T-die or the like (i.e., casting

- 10 - " A base material has a radiation-cured material

prepared by curing a mixture of urethane acrylate oligomer
5 and reactive dilute monomer, and also it shows a breaking
elongation of more than 10 %;-preferably of more than 100
%. The base material is used as a base sheet (2) of an
adhesive tape (1) where an adhesive layer (3) 'is formed on
the base sheet (2). Accordingly, the novel base material
10 and its manufacturing'method in addition to an adhesive
tape (1) having such base material are_provided.
Furthermore, the adhesive tape (1) has a flat surface
without any fish-eye that causes the troubles of cracking,
chip-scattering, and so on in thé steps of back-grinding
15 and dicing of the semiconducioi wafer, and also ‘the
adhesive taﬁe (1) can be prbcessed so as to have a
predetermined thickness with high acéuracy,.compared with

that of the conventional one.

This Sheet Has Been Replac
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step) ; and (iii) irradiating the resin filmwth a radiation
for exanple ultraviolet rays (UV) or el ectron beans (EB) to cure the
resin filmto obtain a fil mshaped base sheet 5 (i.e., curing step).
Prior to the step of casting the above liquid resin, foreign or

i nsol ubl e substances may be renoved byl/2 filtering the liquid resin.
Consequently, we obtain an adhesive tape that has a 10 flat surface

wi t hout any fish-eye and with an extrenely | ess thickness variation
conpared with that of the " conventional one. In this
enbodi nent, furthernore, the base sheet 2 is of having a breaking

el ongation of 10 % or nore,

S e 12

rﬂ

FIG.1

FIG.2
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- 15 preferably of 100 % or nore, and an initial elastic coefficient of
100 to 100, 000 kg/cn2, preferably of 500 to 50, 000 kg/cn2. If the
initial elastic coefficient is |ess than 100 kg/cn2, the cured resin
is too flexible to be . formed as 2#21m 1f it is over than 100, 000
kg/cnm2, the 20 cured resin is too hard to an adherence of the adhesive
tape. It neans that the adhesive tape having an appropriate
flexibility can be obtained if the base. ~material has the above
appropri ate physical properties. In this enbodi nent, the:above
uret hane acrylate 25 oligoner is a two-functional urethane acryl ate
-having an - ester diol as its main skeleton and having a nol ecul ar

wei ght of 500 to 100, 000, preferably of 1,000 to 30, 000.

-~ 3

|2

FIG.3

3!

FIG.4
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On t*he other hand, the reactive dilute nbnoner REE AC mﬂQ%FQ@ ﬁ fr%ﬂ

the group of m)rphol ine acryl ate, isobornyl ]al‘la‘:guon ; c P34 eéx);
idlcyclopentanyl (meth) acryl ate, di cycl oge rg@ ?h?%ﬁf
met hoxyl at e cycl odecatrienacryl ate, and s ing(s). P%ﬁ@ﬁb»
bet ween the urethane acrylate oligoner~ & and |t Ke Pgﬁfflvepﬁﬁﬂ 0

Is 95 to 5 : 5 to 95 preferably 50 to 70*: 50 to 30. If thibﬁb t of
t he ur et hane acryl ate ol i gomer exceeds t haDANE QFe RBCEIRE ..M. 2Y]

viscosity of thepDMFSTWECOARE ! WASEJMATHRIAE FOR ADHESIVE TAPE
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AND THEIR MANUFACTURING METHODS

BACKGROUND OF THE INVENTION
FIELD OF THE INVENTION

The present invention relates to a base structure of

an adhesive tape to be used for precision-machining of an

optical structural element such as a lens, a semiconductor
structural element such as a wafer, or the like. The
present invention also relates to a method of
manufacturing the above base structure and an adhesive
tape having the base structure on which an adhesive layer

is formed.
DESCRIPTiON OF THE RELATED ART

Heretofore, adhesive tapes have been used in the
fields of optical industry, semiconductor industry, and so
on, for manufacturing structural elements that require
precision-machining. In the.following description, as a
concrete example of the conventional one, we will explain
an adhesive tape used in the field of manufacturing a
semiconductor wafer.

Generally, the adhesive tape can be prepared by the
process including the steps of: melting a thermoplastic
resin; formlng a. fllm—shaped base structure as a base

sheet by. SubJeCtlng the melted thermoplastic resin into
This is the replacement sheet
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above step of filmformation. 10 In this enbodi nent, the adhesive

| ayer 3 consists of a renovabl e adhesi ve agent, for exanple an acrylate
‘pol yner, a synthetic rubber, and a natural rubber, or an - adhesi ve
agent disclosed in the aforenmenti oned Japanese Pat ent Application

Layi ng-open No. 62-153376 (1987) or 15 Japanese Patent Application’
Publ i cati on No. 5-77284 (1993). In the follow ng description,

we will also explain a net hod of_  manufacturing a base sheet for an
adhesi Veatflagepr%cesd% Bﬁeu(ﬁlri%eae%'éﬁi%n?s%ép“f‘fﬁxEFBﬁﬁﬂn4' ndention. 20

AC001 Ul 480t ST DL O % ) DS Yoo SAPLL 208, e
oot 4L1 99T Wl Rei LA Cor cnd'iULE IOALEL) RALJandialse
coL PSP S e 20 Rsslte spasnelen Wity o e
5 semiconductor wafer in place during the step of grinding
the wafer's back and also the step of dicing and isolating
the wafer.
At first, we will explain the example of using the

adhesive tape in the process of grinding a back side of a

10 semiconductor wafer that has -a front sidé on which a
predetermined pattern is formed .

At the time of grinding the back side of the wafer,
the wafer's back is continuously rinsed by running pure
water to remove scattered or fragmented remains (i.e.,

15 debris) and to reduce heat generated by the grinding. 1In
this case, therefore, an adheéive tape is applied on the
_wafer's front to protect the pattern formed thereon from

g the grinding.

At the time of performing the step of dicing the

20 semiconéuctor wafer into pieces, an adhesive tape is |
applied on the wafer's back, so-that the wafer on which
the adhesive tape is being adhered is subjected into each
of the steps of dicing, washing, drying, expanding, pick-
upping, and mounting, successively.

25 These steps requires that the adhesive tape should
have the properties of, for example without Femaining any
part of the adhesive agent on a wafer or a chip when the
adhesive tape is removed after processing. For solving

this problem, severaﬂfimprovements have been disclosed in
This is the replacement sheet
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conposition may optionally include a photo-initiator. In t hi s met hod,
furthernore, the bl ended conposition may be provided as a liquid resin
to be successively fornmed into - 12 -
a filmshaped one to be cured by an irradiation of UV or EB for
obtaining a cured fil mshaped product as=a base sheet of the present

i nvention. It is preferable that an initial elastic coefficient of the
radi ati on-cured 5 material is 100 to 100,000 kg/cnR, preferably 500 to
50, 000 kgparnjemit Jdocuments including Japanese Patent Application

Laying-open No. 62-153376 (1987) and Japanese Patent
Application Publication No. 5-77284 (1993).
An adhesive sheet disclosed in Japanese Patent

5 Application Laying-open No. 62-153376 (1987) comprises an
adhesive containing urethane acrylate (m.w. 3,000-10,000)
as a radiation-induced polymerized compound applied on a
base material. Therefore, an adhesive strength of the
adhesive sheet is sufficiently decreased by an effect of

10 irradiating with ultraviolet rays or the like in the step
of pick-upping after dicing the semiconductor wafer, so
that the adhesive agent ddes not remain on the back of the
wafer chip. On the other hand, an adhesive tape disclosed
in Japanese Patent Application Publication No. 5-77284

15 (1993) comprises a water-swelling type adhesive agent as
an adhesive layer applied on a surface of a base sheet.

In this case, therefore, it becomes to possible to remove
the adhesive agent attached on the wafer's surface by
running water after the grinding process.

20 " Each of the adhesive tapes desc¢ribed above uses the
base material prepared as a film-shaped material by
melting a thermoplastic resin such as vinyl chloride or
polypropyvlene and subjecting the melted thermoplastic
resin into the process of using a T-die, a blow-extrusion,

25 a calender, or the like, so that the conventional adhesive
tapes have the following disadvantages which should be
resolved by the present invention. That is, several small
projections are sparsely formed on a surface of the base

sheet as a result of mixing undesired foreign particles,
This is the replacement sheet
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<Exaﬁp|e 1> A base sheet for an adhesive tape was prepared as 10

faol |l ows. Firstly, aliquid resin ([err] 5,6000cps, 25 [err]C) was
prepared by m xi ng: 60 parts of 2-functional urethane acryl ate
having an ester diol as its main skileton (trade nane: UX3301 (mw.:
15 8,000), manufactured by N ppon Kayaku-~Co., Ltd. ); 40 parts of
nor phol i ne acrylate (trade nanme: ACMO manuf actured by Kojin Co.,
Ltd.); and 4 parts of 1-hydroxy-cycl ohexyl - phenyl - ket one (trade

nane: |rganscduldle pamifiamsred lhel basSpecdampgnents, or the like
into the resin at the time of forming the film-shaped base
material. Each of those projections are in the shape of a
fish's eye with a height of about 10 to 50 um
5 (hereinafter, the projection is referred as a fish-eye).
These fish-eyes cause several disadvantages as described
in the follows.
Figs. 1 and 2 are schematic cross sectional views of
a semiconductor wafer supported by a conventional adhesive
10 tape. Fig. 1 illustrates the step of grinding a back side
of the semiconductor wafer, while Fig 2 illustrétes the
step of dicing the semiconductor wafer.
An adhesive tape 10 comprises a base sheet 11 and an
adhesive layer 12 applied on the base sheet 11. As shown
15 1in the figures, the adhesive tape 10 is being adhered to a
surface 14 (where a pattern is formed) of a semiconductor
wafer 13. In the step of grinding, a back side of the
semiconductor wéfer 13 is subjected to a grinding machine
(not shown). 'In this case, however, the back side's
20 surface receives uneven pressure from the grinding machine
because of the existence of the.above fish-eyes thereon.
That is, there is the pressure difference between a
portion having a fish-eye and an intact portion of the
back side and it results in cracks to be extended from the
25 fish-eye on the semiconductor wafer. In the step of -
dicing the semiconductor wafer 13, furthermore, the
adhesive tape 10 is being adhered to the back side of the
semiconductor wafer to be diced into chips from the front

side thereof. During the dicing, uniform pressure is
This is the replacement sheet
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20 ‘Chemicals K K ') as a photo-initiator. Secondly, the liquid
resin was applied on a PET film (i.e., asupport filmof 38 [err]min
t hi ckness) by nmeans of a fountain die technique to make a resin | ayer
of 100 [err]min t hi ckness, and subsequently cured by irradiating the
25 liquid resin with ultraviolet rays? 2Jn this exanple, the l'iquid
resin fornmed on the PET filmwas positioned at a di stance of 15 cm
from an source. The .UV source conpri ses h- pressure nercury

| anp for PRIPiaRPLLed from: phe hagmk EgaﬁhQ3ﬁ%@n s@h ke waferm: In

120VVcn1p€ﬂgg case, however, there is the pressure difference
between a portion having a fish-eye and an intact portion
of the back side and it results in flying a chip off when
5 the wafer is diced.

For solving these disadvantages, there is the attempt
to eliminate the fish-eyes forcefully by pressing the base
material by a mold component in the conventional process
of preparing the adhesive tape. However, this attempt is

10 not a fundamental problem-solving technique and requires
an additional step, so that it leads to confuse its -
manufacturing process and to increase a production cost of

the adhesive tape.
15 SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention
to provide a base material to be applied for an adhesive
tape, hav1ng a flat surface with an extremely less

20 thlckness variation compared with that of the conventional
one.

It is another‘object of the present invention to
provide a method for preparing a base material to be
applied for an adhesive tape, having a flat surface with

25 an extremely less thickness variation compared with that
of the conventional one.

It is a further object of the present invention to
prove an adhesive tape comprising a base material on which

an adhesive layer is provided, where the adhesive tape has
Thig is the replacement sheet
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- 13 - Consequently, a base sheet for .an adhesive tape accordi ng

to the present invention was obtained. <Exanpl e 2> 5 A base
sheet for an adhesive tape was prepared by the same way as that of
Exanple 1 with the exception of the follows. That is, the base sheet of
the present exanple was prepared Wi £ hout usi ng the photo-initiator
under the curing condition different fromthat of Exanple 1. In 10
this exanple, the Ii%yid resin was cured by radiation of el ectron
beams with £ldsesurias K Wik an extremedwtliags thickheage var 2O0ixay.

compared with that of the conventional one.

In a first aspect of the present invention, there is

provided a base material to be used as a base sheet of an
5 adhesive tape having an adhesive layer formed on the base
sheet, comprising:

a radiation-cured material prepared by curing a
mixture of urethane acrylate oligomer and reactive dilute
monomer, having a breaking elongation of more than 10 %,

10 preferably of more than 100 %.

Here, an initial elastic coefficient of the
radiation-cured material may be from 100 to 100,000
kg/cm2, preferably from 500 to 50,000 kg/cm2.

The urethane acrylate oligomer may have a molecular

15 weight of from 500 to 100,000, preferably from 1,000 to
30,000 and may be 2-functional urethane acrylate having
ester diol as a main skeleton.

The reactive dilute monomer may be at least one
selectgd from a group of morpholine acrylate, isocbornyl

20 (meth) acrylate, dicyclopentanyl (meth) acrylate,
dicyclopentenyl (meth) acrylate, and methoxylate
cyclodecatrienacryvate.

A mixing ratio between the urethane acrylate oligomer
and the reactive dilﬁte monomer may be 95 to 5 : 5 to 95,

25 preferably 50 to 70 : 50 to 30.

In a second aspect of the present invention, there is
provided a method of manufacturing a base material to be
used as a base sheet of an adhesive tape having an

adhesive layer formed on the base sheet, comprising steps
This. is the replacement Sheet
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<Exdnpl e 3> 15 . A base sheet for an adhesive tape was prepared by

10

15

20

25

t he sane way as that of Exanple 1 with the exception of using a
comma coater systeminstead of the fountain die system 20 <Conparative
Exanpl e 1> A base sheet of 1pQ7[prr]n1in t hi ckness was prepared
from LDPE using a T-di e nethod. 25—<Conpar ati ve Exanple 2>
A base sheet of 100 [err]min thickness was prepared from
ethylene-ngthacrylate copol yner (EMVA) using a cal ende met hod.

of: :

preparing a mixture of urethane acrylate oligomer and
reactive dilute monomer; and

irradiating the mixture with a radiation to obtain a
radiation-cured material as a base material, wherein

the radiation-cured material has a breaking
elongation of more than 10 %, preferably of more than 100
%.

Here, an initial elastic coefficient of the
radiation-cured material may be from 100 to 100,000
kg/cm2, preferably from 500 to 50,000 kg/cm2.

The urethane acrylate oligomer may have a molecular
weight of from 500 to 100,000, preferably from 1,000 to
30,000 and may be 2-functional urethane acrylate having
ester diol as a main skeleton.

The reactive dilute monomer may be at least one
selected from a group of morpholine acrylate, isobornyl
(meth) acrylate, dicyclopentanyl (meth) acrylate,
dicyclgpentenyl (meth) acrylate, and methoxylate
cyclodecatrienacryéﬁé. '

A mixing ratio between the urethane acrylate oligomer
and the reactive dilute monomer may be 95 to 5 : 5 to 95,
preferably 50 to 70 : 50 to 30.

In a third aspect of the present invention, there is
provided an adhesive tape having an adhesive layer formed
on at least one surface of a base sheet, wherein

the base sheet comprising:

a radiation-cured material prepared by curing a

mixture of urethane acrylate oligomer and reactive dilute
This is the replacement sheet
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- 14 - <Eval uati ons of Exanples 1-3 and Conparative Exanples 1

and 2> 5 Each of the base sheets obtained in Exanples 1-3 and
Conparative Exanples 1 and 2 were evaluated with respect to the
presence of fish-eyes on its surface and_accuracy in thickness of the

base sheet. The results were listed ~2in Table 1.

monomer, having a breaking elongation of more than 10 %,
preferably of more than 100 %.

Here, an initial elastic coefficient of the
radiation-cured material may be from 100 to 100,000

5 kg/cm?, preferably from 500 to 50,000 kg/cm2.

The urethane acrylate oligomer may have a molecular
weight of from 500 to 100,000, preferably from 1,000 to
30,000 and may be 2-functional urethane acrylate having
ester diol as a main skeleton. '

10 The reactive dilute monomer may be one selected from
a group of morpholine acrylate, isobornyl (meth) acrylate,
dicyclopentanyl (meth) acrylate, dicyclopentenyl (meth)
acrylate, and methoxylate cyclodecatrienacryate.

A mixing ratio between the urethane acrylate oligomer

15 and the reactive dilute monomer may be 95 to 5 : 5 to 95,
preferably 50 to 70 : 50 to 30.

The adhesive layer may consist of a removable
adhesive agent.

The above and other objects, effects, features, and

20 advanﬁgges of the present invention will become more
apparent from the following description of embodiments

thereof taken in conjunction with accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
25 _
Fig. 1 is a schematic cross sectional view of a
semiconductor wafer supported by a conventional adhesive
tape for illustrating the step of grinding a back side of

the semiconductor wafer; |
This is the replacement sheet
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10 Table 1 ‘The nunber of ‘Accuracy. in

the fish-eyes t hi ckness 15 per 10 nferr]

( [err]m Exanmple 1 0 3

Exanmpl e 2 0 3 Exampl e 3

0° 3 20 Conparative Exafple 1° 50 - 100 8

Conparative Exanple 2 10 - 50 5

Fig. 2 is a schematic cross sectional view of a
semiconductor wafer supported by a conventional adhesive
tape for illustrating the step of dicing the semiconductor
wafer;

5 Fig. 3 is a cross sectional view of an adhesive tape
as one of embodiments of the present invention; and
Fig. 4 is a cross seétional view of an adhesive tape

as another embodiment of the present invention.
10 ~ DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Referring now to Fig. 3, we will describe an adhesive
tape as one of embodiments of the present invention.
The adhesive tape 1 comprises a base sheet 2 and an
15 adhesive layer 3 laminated on the base sheet 2. As shown
in the figure, the adhesive layer 3 is only provided on
one side of the base sheet 2. Depending on its uses, as
shown in Fig. 4, the adhesive layers 3, 3', may be
provided on both sides of the base sheet 2. In this case,
20 thése édhesive layers 3, 3' may be of different adhesive
strength.
The base sheet 2 is in the shape of a film prepared
by £he process including the steps of: |
| (1) preparing a liquid resin by blending an urethane
25 acrylate oligomer, a reactive dilute monomer, and a photo-
initiating agent, where a pigment such as phthalocyanine
may be further comprised in the resin if required;
(ii) forming the liquid resin successively into a

film-shaped one using a T-die or the like (i.e., casting ...
. This is the replac'emegt Qhéet

1.0 JUN W5

Paty:



In tthe table, a visually-detectable projected portion 25 of over 20 [err]m
In height was defined as a fish-eye. Then, adhesive tapes were
prepared using the above base sheets of Exanples 1-3 and Conparative
Exanpl es 1 and 2, respectively. In each adhesive tape, an acrylic
adhesi ve agent was applied on the base Heet to form an
adhesi ve layer of 20 [err]min thickness. The adhesive tapes were
used in the steps of back-

step) ; and |

(iii) irradiating the resin film with a radiation,
for example ultraviolet rays (UV) or electron beams (EB)
to cure the resin film to obtain a film-shaped base sheet

5 (i.e., curing step).

Prior to the step of casting the above liquid resin,
foreign or insoluble substances may be removed by
filtering the liquid resin.

Consequently, we obtain an adhesive tape that has a

10 flat surface without any fish-eye and with an extremely
less thickness variation compared with that of the
conventional one.

In this embodiment, furthermore, the base sheet 2 is

- of having a breaking elongation of 10 % or more,

15 preferably of 100 % or more, and an initial elastic
coefficient of 100 to 100,000 kg/cm?, preferably of 500 to
50,000 kg/cm?2. If the initial elastic coefficient is less
than 100 kg/cm2, tﬁe cured resin is too flexible to be
formed.gs a film. If it is over than 100,000 kg/cm2, the

20 cured resin is too hard to an adherence of the adhesive
tape. It means that the adhesive tape having an
appropriate flexibility can be obtéined if the base
material has the above appropriate physical properties.

In this embodiment, the above urethane acrylate

25 oligomer is a two-functional urethane acrylate having an
ester diol as its main skeleton and having a molecular
weight of 500 to 100,000, preferably of 1,000 to 30,000.

On the other hand, the reactive dilute monomer can be

selected from the group of morpholine acrylate, isobornyl

This is the replacement Shest
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grinding and dicing of silicon wafers. In the case of using the

adhesi ve tape of Exanple 1, 2, or 3, there was 5 no troubles in each of

these steps. 1In the case of using the adhesi ve tape of Conparative

Exanple 1 or 2, on the ot her hand, the sem conductor wafer was cracked

radially fromthe fish-eye in the d8ove step of back-grinding while.

chips were scattered at random over the surface of the 10 sem conductor
wafer fromthe fish-eye in the above step of - di ci ng.

Consequen{iethhadugtasieoctdicyckopanteany]l dmegh) 3acrylafie. not have any

fish-eye, so that they did not cause %gg troublei of cracking,

chi p- scatdbryed,operitepydn (methe aprwkabs. omelhdxyiat@ ng and dicing of

t he sem conduct or .
cyclodecatrienacrylate, and so on. '

A mixing ratio between the urethane acrylate oligomer

5 and the reactive dilute monomer is 95 to 5 : 5 to 95,
preferably 50 to 70 : 50 to 30. If the amount of the
urethane acrylate oligomer exceeds that of the mixing
ratio, a viscosity of the resin becomes too high for the
above step of film formation.

10 In this embodiment, the adhesive layer 3 consists of
a removable adhesive agent, for example an acrylate
polymer, a synthétic rubber, and a natural rubber, or an
adhesive agent disclosed in the aforementioned Japanese
Patent Application Laying-open No. 62-153376 (1987) or

15 Japanese Patent Application Publication No. 5-77284
(1993).

In the following description, we will also explain a
method of manufacturing a base sheet for an adhesive tape
as one of the embodiments of the present invention.

20 " According to the present invention, the method mainly
comprises the steps of: preparing a blended composition
containing an urethane acrylate oligomer and a reactive
dilute monomer; and irradiating the blended composition

- with a radiation to cure the blended composition to obtain

25 a product having a breaking elongation of 10 % or more,
preferably of 100 % or more. The above blended
composition may optionally include a photo-initiator. 1In
this method, furthermore, the blended composition may be

provided as a liquid resin to be successively formed into

This is the replecement sheet
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waf er . I n accordance with the present invention, as descri bed
above, it becones possible to provide a base sheet for an adhesive

t ape, an adhesive tape using such 20 base sheet, and a nethod of

manuf acturing the base sheet, whi ch _can be used in the process of
manuf acturing a . structural conpoﬁe&@ to be subjected to an ultra-

m cromachining in the field of optical industry, sem conduct or

i ndustry, or the like. According to the 25 present invention, furthernore,
t he adhesavillapshaped one toabeswimed bt lroutipnadiiathi-cyeofh@V wmses
the troubl es of cracking, chip-scattering, and so on in the steps of
back- gri MéBn§oanPlFaindng a heused dohbmcsbaped eprodug¢t as a base

sheet of the present invention. It is preferable that an
initial elastic coefficient of the radiation-cured

5 material is 100 to 100,000 kg/cm2, preferably 500 to
50,000 kg/cm2.

<Example 1>
A base sheet for an adhesive tape was prepared as
10 follows. | _
Firstly, a.liquid resin (1M 5,000cps, 25 °C) was
prepared by mixing:
60 parts of 2-functional urethane acrylate having an
ester diol as its main skeleton (trade name: UX3301 (m.w.:
15 8,000), manufactured by Nippon Kayaku Co., Ltd. );
40 parts of morpholine acrylate (trade name: ACMO,
manufactured by Kojin Co., Ltd.); and
4 parts of 1-hydroxy-cyclohexyl-phenyl-ketone (trade
name: g;gacure 184, manufactured by Ciba Specialty
20 Chemic;ls K.K.) as a photo-initiator.
Secondly, the liquid resin was épplied on a PET film
(i.e., a support film of 38 um in thickness) by means of a
fountain die technique to make a resin layer of 100 um in
thickness, and subsequently cured by irradiating the
25 1liquid resin with ultraviolet rays. In this example, the
liquid resin formed on the PET film was positioned at a
distance of 15 cm from an UV source. The UV source
cémprises a high-pressure mercury lamp for UV radiation

with a light quantity of 250 mJ/cm? at 120W/cm power.
This is the repho@’fnﬁnt sheet
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al so the adhesive tape can be processed so as to have a

- 16 -

predeterm ned thickness with high accuracy, conbared wth

that of the conventional one. The present invention has been
described in detail Wi th respect to_various enbodinents, and it wll

now be

5 apparent fromthe foregoing't&§tﬁose skilled in the art

t hat changes and nodifications may be nade w t hout deviating fromthe
invention in its broader aspects, and '

10

.15

20

25

Consequently, a base sheet for an adhesive tape according

to the present invention was obtained.

<Example 2>

A base sheet for an adhesive tape was prepared by the
same way as that of Example 1 with the exception of the
follows. That is, the base sheet of the present example
was prepared without using the photo-initiator under the
curing condition different from that of Example 1. 1In
this example, the liguid resin was cured by radiation of
electron beams with a dose of 15 K Gray at an accelerating.

voltage of 200 KeV.
<Example 3>
A base sheet for an adhesive tape was prepared by the

same way as that of Example 1 with the exception of using
a comma coater system instead of the fountain die system.

<Comparative Example 1>

A base sheet of 100 pm in thickness was prepared from
LDPE using a T-die method.

<Comparative Example 2>

A base sheet of 100 pum in thickness was prepared from

‘ethylene-methacrylate copolymer (EMMA) using a calender

method. | _ t
This is the replacement sheet
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it is the intention, therefore, in the appended clains to cover al
such changes and nodifications as fall wthin 10 the true spirit of the

i nventi on. - 17 - VWHAT | S CLAI MED
| S: 1. A base material to be used as a base sheet of an adhesi ve
tape having an adhesive |ayer formed onléard base 5 sheet, characterized
by conpri sing: a radiation-cured material prepared by curing a

<Evaluations of Examples 1-3 and Comparative Examples 1

and 2>

5 Each of the base sheets obtained in Examples 1-3 and
Comparative Examples 1 and 2 were evaluated with respect
to the presence of fish-eyes on its surface and accuracy

in thickness of the base sheet. The results were listed

in Table 1. .
10
Table 1
The number of Accuracy in
| the fish-eyes thickness
15 per 10 m2 ( £ pm)
Example 1 0 3
+  Example 2 0 3
Examplg 3 ‘ 0 3
20 Compargtive Example 1 50 - 100 8
Comparative Example 2 10 - 50 5

In the table, a visually-detectable projected portion
25 of over 20 um in height was defined as a fish—gye.
Then, adhesive tapes were prepared using the above
base sheets of Examples 1-3 and Comparative Examples 1 and
2, respectively. In each adhesive tape, an acrylic

‘adhesive agent was applied on the base sheet to form an

© This is the replacement sheet
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m xture of urethane acrylate oligoner and reactive dilute nonomner,

havi ng a breaki ng el ongation of nore than 10 % preferably of nore
than 100 % 10 2. A base material as clainmed in claiml1,
characterized i n that an initial elastic coefficient of said
radi ati on- cured material is from #30-to 100,000 kg/cnferr],
preferably 15 from 500 to 50, 000 kg/cn®. 3. A base nmaterial as
claimed in claiml, characterized i n that sai d urethane

acryl ate ghh@dmBfe hpayerd£CcPbaim in thickness.

The adhesive tapes were used in the steps of back-
grinding and dicing of silicon wafers. In the case of
using the adhesive tape of Example 1, 2, or 3, there was

5 no troubles in each of these stéps. In the case of using
the adhesive tape of Comparative Example 1 or 2, on the
other hand, the semiconductor wafer was cracked radially
from the fish-eye in the above step of back-grinding while
chips were scattered at random over the surface of the

10 semiconductor wafer from the fish-eye in the above step of
dicing. |

Consequently, the base sheets of Examples 1, 2, and 3
did not have any fish-eye, so that they did not cause any
troubles of cracking, chip-scattering, and so on in the

15 steps of back-grinding and dicing of the semiconductor
wafer.

In accordance with the present invention, as
described above, it becomes possible to provide a base
sheet for an adhesive tape, an adhesive tape using such

20 baée sheet, and a method of manufacturing the base sheet,
which can be used in the process of manufacturing a
structural component to be subjected to an ultra-
micromachining in the field of optical industry,
semiconductor industry, or the like. According to the

25 present inventioql furthermore, the adhesive tape has a
flat surface without any fish-eye that causes the troubles
of ‘cracking, chip-scattering, and so on in the steps of
back-grinding and dicing of the semiconductor wafer, and

also the adhesive tape can be processed so as to have a
This is the r'ep\aceme'ﬁt-smt
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20 "weight of from500 to 100,000, preferably from1,000 to 30, 000 and

i s 2-functional urethane acrylate having ester diol as a main

skel et on. 4. A base material as clained in claiml, characterized 25
i n that said reactive dilute nmononer is at |east one sel ected
froma group of norpholine acryl ate, Fs&ﬁor‘nyl (meth) - acryl ate,

dicycl opentanyl (neth) acrylate, dicyclopentenyl (nmeth) acrylate, and

net hoxyl at@r-gjelederahederdidh8ss with high accuracy, compared with
that of the conventional one.
The present invention has beenfdescribed in detail
with respect to various embodiments, and it will now be
5 apparent from the foregoing to those skilled in the art
that changes and modifications may be made without
deviating from the invention in its broader aspects, and
it is the intention, therefore, in the appended claims to
cover all such changes and modifications as fall within

10 the true spirit of the invention.
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- 18 - 5. A base material as clainmed in eclaiml, characterized

I.n that a mxing rati o between said urethane acrylate 5 oligoner
and said reactive dilute nononer is 95 to 5 : 5 to 95, preferably 50
to 70 : 50 to 30. 6. A base material as clainmed in claim1,
characterized in that 10 sai &’adhesi ve | ayer consists of a
renovabl e adhesi ve agent .

WHAT IS CLAIMED IS:

1. A base material to be used as a base sheet of an
adhesive tape having an adhesive layer formed on said base
5 sheet, characterized by comprising:

a radiation-cured material prepared by curing a
mixture of urethane acrylate oligomer and reactive dilute
monomer, having a breaking elongation of more than 10 %,
preferably of more than 100 %.

10
| 2. A base material as claimed in claim 1, characterized
in that

an initial elastic coefficient of said radiation-
cured material is from 100 to 100,000 kg/cm?, preferably

15 from 500 to 50,000_kg/cn@.

3. A base material as claimed in claim 1, characterized
g in that
said urethane acrylate oligomer has a molecular
20 weight’of from 500 to 100,000, preferably.from 1,000 to
30,000 and is 2-functional urethane acrylate having ester

diol as a main skeleton.

4. A base material as claimed in claim 1, characterized
25 in that
said reactive dilute monomer is at least one selected
from a group of morpholine acrylate, iscbornyl (meth)
acrylate, dicyclopentanyl (meth) acrylate, dicyclopentenyl

(meth) acrylate, and methoxylate cyclodecatrienacryate.:

This is the replacement sheet
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7. A nethod of manufacturing a base material to be used as a base
sheet of an adhesive tape having an adhesive 15 |ayer forned on said base

Sheet, characterized by conpri sing steps of: preparing a
m xture of urethane acrylate oligomer and reactive dilute nononer; and
irradiating said mxture wth a radi afi &8 fo obtain a 20 radiation-cured
material as a base material, wherein said radiation-cured materi a
has a breaking el ongation of nore than 10 % preferably of nore than
100 i

5. A base material as claimed in claim 1, characterized

in that

a mixing ratio between said urethane acrylate
5 oligomer and said reactive dilute monomer is 95 to 5 : 5

to 95, preferably 50 to 70 : 50 to 30.

6. A base material as claimed in claim 1, characterized
in that
10 said adhesive layer consists of a removable adhesive

agent.

7. A method of manufacturing a base material to be used
as a base sheet of an adhesive tape having an adhesive
15 layer formed on said base sheet, characterized by
comprising steps of: |
© preparing a mixture of urethane acrylate oligomer and
reactive dilute monomer; and
irradiating said mixture with a radiation to obtain a
20 radiation-cured material as a base material, wherein
| said radiation-cured material has a breaking
elongation of more than 10 %, preferably of more than 100

%.

25 8. A method as claimed in claim 7, characterized in that
an initial elastic coefficient of said radiation-
cured material is from 100 to 100,000 kg/cm2, preferably

from 500 to 50,000 kg/cm2.
/ .
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25 8. A nethod as claimed in claim7, characterized in that an
initial elastic coefficient of said radiation- cured material is from
100 to 100,000 kg/cnjerr], preferably from 500 to 50,000 kg/cnferr].
- 19 - 9. Anethod as clained in claim?7, characterized in that
sai d urethane acryl ate oligonmer has a Td%cul ar wei ght of from500 to
100, 000, preferably from 1,000 to 30,000 and is 2-functional urethane
acryl ate having ester . . i . ;
. method as claimed in claim 7, characterized in that
said urethane acrylate oligomer has a molecular
weight of from 500 to 100,000, preferably from 1,000 to
30,000 and is 2-functional urethane acrylate having ester

5 diol as a main skeleton.

10. A method as claimed in claim 7, characterized in that
said reactive dilute monomer is at least one selected

from a group of morpholine acrylate, isobornyl (meth)
10 acrylate, dicycldpentanyl (meth) acrylate, dicyclopentenyl

(meth) acrylate, and methoxylate cyclodecatrienacryate.

11. A method as claimed in claim 7, characterized in that
a mixing ratio between said urethane acrylate
15 oligomer and said reactive dilute monomer is 95 to 5 : 5

to 95, preferably 50 to 70 : 50 to 30.

" 12. A method as claimed in claim 7, characterized in that
said adhesive layer consists of a removable adhesive

20 agent.

13. An adhesive tape having an adhesive layer formed on
at least one surface of a base sheet, wherein
said base sheet comprising:
25 a radiation-cured material prepared by curing a
mixture of urethane acrylate oligomer and reactive dilute
monomer, having a breaking elongation of more than 10 %,

preferably of more than 100 %.

RN LA
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5 diol as a main skel eton. 10. A nethod as claimed in claim?7,

characterized in that said reactive dilute nononer is at |east one
sel ected froma group of norpholine acrylate, isobornyl (nmeth) 10
acryl ate, dicyclopentanyl (neth) acrylate, dicyclopentenyl (et h)

acryl ate, and met hoxyl ate cycl odecat rierétryate. 11. A method as
claimed in claim?7, characterized in that a mxing ratio between

sai d urethane acrylate, 15 oligoner and,said reactive dilute nononer is 95

to 5: 514

Any adhegdsfe bapre &5 (9ladmedsdn cBpim 13, 12 A nmethod as

cl ai ned |cr11cl aim7 Chéll‘ ?.%t %rl‘llaﬁ_(_ed i n that

10

15

20

25

aracterize
an initial elastic coefficient of said radiation-
cured material is from 100 to 100,000 kg/cm?, preferably
from 500 to 50,000 kg/cm2.

15. An adhesive tape as claimed in claim 13,
characterized in that

said urethane acrylate oligomer has a molecular
weight of from 500 to 100,000, preferably from 1,000 to
30,000 and is 2-functi6nal urethane acrylate having ester

diol as a main skeleton.

16. An adhesive tape as claimed in claim 13,
characterized in that

said reactive dilute monomer is one selected from a
group of morpholine acrylate, isobornyl (meth) acrylate,
dicyclopentanyl (meth) acrylate, dicyclopentenyl (meth)

acrylate, and methoxylate cyclodecatrienacryate.

17. An adhesive tape as claimed in c¢laim 13,
characterized in that

a mixing ratio between said urethane acrylate
oligomer and said reactive dilute monomer is 95 to 5 : 5

to 95, preferably 50 to 70 : 50 to 30.

18. An adhesive tape as claimed in claim 13,
characterized in that

said adhesive layer consists of a removable adhesive
" This is the replacernent shpet
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sai d adhesive | ayer consists of a renovabl e adhesive 20 agent. 13.

An adhesi ve tape having an adhesive | ayer fornmed on at | east one
surface of a base sheet, wherein sai d base sheet conprising: 25
a radiation-cured material prepared by curing a m xture of urethane
acryl ate oligoner and reactive dilute~ 2 -npononer, having a breaking

el ongation of nore than 10 % preferably of nore than 100 %

agent.

| AT This is the replacoment shest
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20 -

14. An adhesive tape as clained in claim13,

characterized in that an initial elastic coefficient of said
radi ati on- cured material is from 100 to 100,000 kg/cnR, preferably
5 from 500 to 50,000 kg/ch 15. An adhesive tape as clained in claim

13,

10

15

2
2ol ecul ;?ﬁi prEsiats hon ISR ) LSRR NS
30, 000 and
mai n skel et on.

oIl CI UAMJT _y LI AL LI " I A

ane acrylate haV|ng ester diol as a

ABSTRACT OF THE DISCLOSURE

A base material has a radiation-cured material
prepared by curing a mixture of urethane acrylate oligomer
and reactive dilute monomer, and also it shows a breaking
elongation of more than 10 %, preferably of more than 100
%. The base material is used as a base sheet (2) of an
adhesive tape (1) where an adhesive layer (3) is formed on
the base sheet (2). Accordingly, the novel base material
and its manufacturing method in addition to an adhesive
tape (1) haviﬁg such base material are provided.
Furthermore, the adhesive tape (1) has a flat surface
without any fish-eye that causes the troubles of cracking,

chip-scattering, and so on in the steps of back-grinding

" and dicing of the semiconductor wafer, and also the

adhesive tape (1) can be processed so as to have a
predetermined thickness with high accuracy, compared with

that of the conventional one.

Fig 1 N
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16. "An adhesive tape as clained in claim 13, 15 characterized in that

said reactive dilute nononer is one selected froma group of

nor phol i ne acryl ate, isobornyl (meth) acrylate, di cycl opent anyl (et h)
acryl ate, dicyclopentenyl (neth) acryl ate, ‘and net hoxyl ate

cycl odecatrienacryate. 20 17. An adhesive tape as clained in claim
13, characterized in that a mxing ratio between said

uret hane acryl ate ol i gonmer and &aid reactive dilute nononmer is 95 to 5

5 25 to 95, preferably 50 to 70 : 50 to 30.
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18. ‘An adhesive tape as clainmed in claim13, characterized in that
sai d adhesive | ayer consists of a renovabl e adhesive
- 21 - agent. '
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