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-i- BASE TERI AL AND ADHESI VE TAPE USI: NG 'IZHE QA

I*NVENTI ON eplggENT| ON 5 The present i
material, e base material for an a
t he process machi ni ng. of an opti cal

a lens, a 10 sen1conductor structural elenment su
the |ike. The present invention also relates to
such a base material. 15 BACKGROUND OF
"Her et of ore, adhesive tapes have been used in the fields of optical

I ndustry, sem conductor industry, and so on, for manufacturing structural
el ements that 20 require prergipnoMcH® INVERMEOR! | Yy, the adhesive tape
for surface protection of a sem conductor wafer can be prepared by the
proces5 including the steps of: nelting a thernoplastic resin; formng a
fil mshaped base 25 'material as a base sheet by casting the nelted

ther nopl asti ¢ rEsénpiesért uiaventtidndrelatds oo extbaseomateriatpder,
or the like;, and applying an adhesive agent on at |east one surface of the
base sheetespaeiadHesi vo eahasaunasieniabdfpr wypiadhegise dsapef do

hol di ng a _sem conductor_ wafer in place during,
e used in the process of precision-machining of an

optical structural element such as a lens, a

10 semiconductor structural element such as a silicon
wafer, or the like. The present invention also
relates to an adhesive tape having such a base

material.
15 DESCRIPTION OF RELATED ART

Heretofore, adhesive tapes have been used in the
fields of optical industry, semiconductor industry,
and so on, for manufacturing structural elements that

20 require precision-machining. |

Generally, the adhesive tape for surface
protection of a semiéonduétor wafer can be prepared by
the process including the steps of: melting a
thermoplastic resin; fofming a film-shaped base

25 material as a base sheet by casting the melted
thermoplastic resin by the use of a T-die, a blow-
extrusion, a calender, or the like; and applying an
adhesive agent on at least one surface of the base
sheet. The adhesive tape thus obtained is typically

30 used for holding a semiconductor wafer in place during

-1 -




-

-2- the step of grinding a back side of the wafer and al so the steps of
cdicing and isolating the wafer into pieces. At first, we wll explain the
exanmpl e of using the 5 adhesive tape in the process of grinding a back side
of a sem conductor wafer that has a front side on which a predeterm ned

G i nai ng 'S BEEP <t hoBRndigon, AR s hleln WilLvalen, Sl 5?%%2
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Commi ns (1% SEARR OF SHUNAY BHEC ARkt Y e o i ng I

this cas§ziéegggfore, an adhesive tape i's applied on the front side of the
15 wafer to protect the pattern fornmed théreon fromthe grinding. At the

time of perforggngitdyt stweswidll di ékxpladnd tise! akafbldeo§etisGaiy ueher
waf er into pieces, an adhesive tape 1s applied on the back side of the 20

waf er5 sadhebivhe vaper ian vhecprotessihefi geitrabings ab®ak adhdecd is
subj ected into each of the steps of dicing, washing, drying, expanding,
pi ck- uppiod), aastmboohdug;t cocwaferv dilyat Thase sstEponktequiide ohat t he
adhesi ve tape should ) ) .

which a predetermined pattern ;s_formed (1.e. a step

of back-side grinding).

At the time of grinding the back side of the

10 wafer, the back-side of the wafer is continuously
rinsed by running pure water to remove scattered or
fragmented remains (i.e., debris) and to reduce heat
generated by the grinding. In this case, therefore,
an adhesive tape is applied on the front side of the

15 wafer to protect the pattern formed thereon from the
grinding.

At the time of performing the steps of dicing and
isolating the semiconductor wafer into pieces, an
adhesive tape is applied on the back side of the

20 wafer, 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.

These steps-require that the adhesive tape should

25 have the properties of, for example without remaining
any part of the adhesive agent on a wafer or a chip
when the adhesive tape is removed after the step of
back-side grinding or the éteps of dicing and

isolating. For solving this problem, several
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25 have the properties of, for exanple witheut remaining any part of the
adhesi ve agent on a wafer or a chip when the adhesive tape is renoved after
the step of back-side grinding or the steps of dicing and isol ating. For
solving this problem several -3- inprovenents have been disclosed in

62! S5 1IBEF AR, Ml RRRRT AR A PR AR 45,
Loyt op onek eI 9abh SaeCbaliant B0 1tatnon L AN GIopERr NG At ! O
urethane agpyh3d33P6i QAUH7 X nand Fdpid8e0®At ast aappdiiia©dohnduced

‘pol yneri zed conpound and a base sheet on which the adhesive is 10 applied.

Ther ef or e, Pablddwesi va No enGL17284 heladBesi ve sheet is sufficiently
decreased by an effect of irradiating it with ultraviolet rays or the like
in theSstep of pnckdhigsihyeafstieetli disglideed eninc dabemesewHaerenffhus, the
adhesi ve agent does not remain on 15 the back side of the wafer chip. On
t he ot her Appdicatihdnediaxingpepdrs Nosel2iridipabhedd 9Bt encompriiisasi on
Publ i cation No._5-77284 (1993) conprises a water-swelling type adhesive
agent as dARadRNSSEVeafdiatappPREaise Msethane Ackrydatke schﬁw.omeﬁr this

(m.w. 3,000~.10,000) as a radiation-induced polymerized
compound and a base sheet on which the adhesive is
10 applied. Therefore, an adhesive strength of the
.adhesive sheet is sﬁfficiently decreased by an effact
of irradiating it with ultraviolet rays or the like in
the step of pick-upping after dicing the semiconductor
wafer. Thus, the adhesive agent does not remain on
15 the back side of the wafer chip. On the other hand,
an adhesive tape disclosed in Japanese Patent
Application Publication No. 5-77284 (1993) comprises a
water-swelling type adhesive agent as an adhesive
- layer applied on a surface of a base sheet. In this
20 case, therefore, it becomes to possible to remove the
adhesive agent attached on the wafer's surface by
running water after the grinding step.
Each 6f the adhesive tapes described above uses
the base material which is prepared as a film-shaped
25 material by melting a thermoplastic resin such as
vinyl chloride or polypropvlene and casting the melted
thermoplastic resin by the use of a T-die, a blow—

extrusion, a calender, or the like.

heet Has Been RTlaoed

T



-

20 case, therefore, it beconmes to posstblesto renove the adhesive agent
attached on the wafer's surface by running water after the grinding step.
Each of the adhesive tapes described above uses the base material which is
prepared as a fil mshaped 25 nmaterial by nelting a thernoplastic resin

h inyl chlorid | | d ' he,_nel t ed
Cher mop! ast ¢ 148 RGRF (HREGSY drie pames HatGront e he! Hred hapeder,

thi tcEﬁels% “Chisirisss B57 SR mek K 3" eFHS 08, vl ARt as R 1y
oroj octi orely S8 KaRHALY 10, DT oHE, PrRen®) RE° fatlad R L .

result of Bhxengndwdesblied AO6CRIT iSRS RBGRY ] Opiby d¥Ri E6h8! ae the
exi stence of insoluble ingredients of iits resin conponent or the |like. Each

of those psphesidlopsfairmdd ¢theaskanefatel oife théi bAse exetarihll@s dei ght
of about 10 to 50[err]m (which is referred as "a fish-eye" in the follow ng

descri pti ongsullteref omdxire Gndesdpedcforad gn csubetanicepr datinghde
breakage of a silicon wafer at the time of grinding the back side of the
waf er. | n maktenisak, ors trhetasismemcan@fhénthbbgm imgreddentsh-afje acts
as its resin component or the like. Each of those
projections are in the shape of like a fish's eye with
10 a heighﬁ of about 10 to 50um (which is referred as “a
fish-eye” in the following description). Therefore,
thé fish-eye acts as a center of spreading the
breakage of a silicon wafer at the time of grinding
the back side of the wafer. In this case,
15 furthermore, another problem that the fish-eye acts as
a center of flving a chip off comes up at the time of
dicing and isolating the chip.
The generation of fish-eyes may be under control
if the base material is of less than 50um in
20 thickness. However, such a thin film cannot attain.'
the capability of wafer-profection and leads to poor
workability. |
For solving these disadvantages, Japanese Patent
Application laying—open No. 9-253964 (1997) discloses
25 a base material for an adhesive tape. The base
material is formed by casting a liquid radiation-cured
resin comprising a mixture of urethane acrylate

oligomer and reactive diluted monomer followed by the
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a center of flying a chip off cones up at the tine of dicing and isol ating
the chip. The generation of -fish-eyes nay be under control if the base
material is of less than 50[err]min 20 thickness. However, such a thin
filmcannot attain the capability of wafer-protection and | eads.to poor

wor kabi | i {¥...FOL ¢S g, t e 'gﬁgv ggﬁ? egt Application
Iaying-op%# .65-§E%g§?(€§§7f%lscl%ggg %gggggqugﬁ?aafcn an
adhesi ve {-@ps atdi6nkase material.is formed by casting a liquid _

radi ati on-cured resin conprising a mxture of urethane acryl ate oligoner

and reactive dHowedfeAPNoIRY & theedrywbieks of ePoitidf i the resin by
irradiating with a radiation. However, one of the drawbacks of form ng an

adhesi ve adhedivd tagd yoppdiyieghy appdsrimg| aneadhesiwef ilayéayer of
the base material is to pollute a adherend (e.g., a sem conductor wafer)
with & resndual fhlmediapextof thedase makerialeis o gholdutsmeained on a
surface of the adherend when the adhesive tape is renoved fromthe

adher end. agherendTHe & esedt SeRigpBAYCEaY tWwrferdonsiidera rasidwaldi der ed

that the cause of the_particle_(i.e., the residual adhesjve of the above
adhesi ve g@@qs%metﬂgﬂ% so—cafieéé*particle”) whgch is remained

on a surface of the adherend when the adhesive tape is
removed from the adherend.

10 The present inventors and their coworkers have
considered that the cause of the particle (i.e., the
residual adhesive of the above adhesive agent on the
adherend) is a bleeding of unacceptable ingredients
from the film layer to the adhesive layer. The

15 unacceptable ingredients have a low molecular weight
and. are comprised in the radiation-cured resin that
forms the film_layer of the base material.
Eventually, they find that the solution to the above
problem lies in using a base material in which a

20 Dbarrier layer is formed on the film layer. The
barrier 1ayer_is reéponsible for preventing-the

bleeding from the film layer to the adhesive layer.

SUMMARY OF THE INVENTION
25 |
Accordingly, it is an object of the.present
invention.to provide a base material for obtaining an
adhesive tape having the excellent properties of

improving the contamination of a adherend with an

This Sheet Has Been RTilaced

]




—~

adherend) is a bleeding of unacceptable ingredients fromthe filmlayer to
t he adhesive layer. The 15 unacceptabl e ingredients have a | ow nol ecul ar

wei ght and are conprised in the radiation-cured resin that forns the film
| ayer of the base material. Eventually, they find that the solution to the

above problemlies in using a,base terial . in whi,ch a 20 barrier layer is
forned on F1VR @as),eci_esgﬁgbﬁtfr?@%vsafg}digrpg bFBer ACTPIEIEN: i ng

t he bl eedi i1l ) [ I « SUMVARY OF THE

| WENT onCEe EBlR o Thy REE o pE B S #Ba BBt Uent i on 1o
provi de a SRLe)d &+ & OhoWtAlei 18eqn adhesive tape having the excellent

properties of 1nproving the contam nation of a adherend with an adhesi ve

as described ahqve; andnpjtavé#i 8p5la a&futﬁ@yﬁ%géﬁek_&%ﬁﬁenéﬂowﬂi@
It obj ect of

fish-eyes and foreign substances™are not incl uded. I's anot her
the prgsepirdw@st aen ddhesinveyittigpen tadeeatpriped htheCBRlyd Ses the base

material. In a first aspect of the present invention, there is provided a
base mat ematdexbajr.ising: a filmlayer, which is formed by curing a mxture
In a first aspect of the present invention, there
is provided a base material comprising: .
a film layer, which is.formed by curing a mixture

10 of urethane (meth) acrylate oligomer and réactive—
diluted monomer by irradiating it with a radiatioh;
and

a bairier layer, which ié formed on at least one
surface of the film layer.

15 Here, the reactive-diluted monomer may be a
monomer having a ring structufe.

The monomer having the ring structure may be a
monomer selected from a group consisting of: |
cycloaliphatic compounds, aromatic compounds, and

20 heterocyclic compounds. '

The barrier layer may have a thickness of 0.lum
to 40um. |

In second aspect of the present invention, there
is provided a adhesive tape comprising:

25 a base material having a film layer which is
formed by curing a mixture of urethane (meth) acrylate
oligomer and reactive-diluted monomer by irradiating
it with-a radiation, and a barrier layer which is

formed on at least one surface of the film layer; and

This Sheet Has Been R liced
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10 of urethane (meth) acrylate oligonmer and reactive- diluted nononer by

drradiating it wwth a radiation; and a barrier layer, which is formed on at
| east one surface of the filmlayer. 15 Here, the reactive-diluted

nononer

may be a nononer

Cychoal | phat 1 P RoNIHASY Ca B BT C#BL B s SR D0 sy Qe cone
;?ﬁég‘ot?fe%hEaWrﬁéxh \egr?{élrthl ckness of 0.1[err] mto 40[err]m

conpounds
I n secon

aspect e present I nv lon, there is provided a adhesive

tape conprisi ngarédS the raakdserébielivtedarbAdur ithdy! Beem which is
formed by curing a mixture of urethane (neth) acrylate oligoner and

reacti ve-ibhohes egoimg @y ringdistirugtukewi th a radiation,

| ayer which is formed on at | east one surface of the filnllayer; and

an adBesi ve | dbe wiimimér havienyoa ztingastructume frasy ble tehe barrier
| ayer. Here, the reactive-diluted nononmer nay be a nononer having a ring

struct ur enonomer selected from a group consisting of:

10

15

20

25

cycloaliphatic compounds, aromatic compounds, and
heterocyclic compounds. .

The barrier layer may have a thickness of 0.1lum
to 40um.

By forming a barrier layer on a base material and
making the barrier layer with a predetermined
thickness, the present invention allows an adhesive
tape having the excellent properties of improving the
contamination of a adherend with particles which are
the residual adhesive on the adherend and providing
the accuracy of thickness, in which fish-eyes and
foreign substances are not included.

This kind of the adhesive tépe serves a useful
function as a surface-protecting tape for various
materials in the field of semiconductor, especially
for example a semiconductor wafer in the step of
grinding the back Side of the wafer. Furthermore, a
preferable base material having a breaking elongation
of 10% or more can be obtained using a monomer having
a ring structure as a reactive diluted monomer.

The above and other objects, effects, featufes

and advantages of the present invention will become

having a ring structure. The nononer having the

and a barrier

-7-

more apparent from the following description of
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5° The nononer having a ring structure may be a nononer sel ected from
a-group consisting of: cycloaliphatic conpounds, aromatic conpounds, and
het er ocycl i ¢ conpounds. The barrier |layer may have a thickness of 0.1[err]m
10 to 40[err]m By forming a barrier |ayer on a base material and naking

al | ove. an_ SseryEtnk SHGERET CAREA, Lo Bpek ol SLER R g The 15

cont am nat i € s articles which are the residual adhesive
R R e

on t he adheren e accuracy of thickness, in which fish-eyes
and foreign substances are not included. This kind of the adhesive tape
serves a useful 20 function as a surface-protecting tape for various '

materials in the fiel dRRIEENMDESCRIFTIONcOFETHE | pRAWINGSINDl e a
sem conductor wafer in the step of grinding the back side of the wafer.

Furt herBore, a preferable base material having a breaking elongation 25 of
10% or nore can be obtained using a npnomer having a ring structure as a
reactive dil utedi®noleds Fhesahevatit orpes dgetionadf feiew, offea ur es
and advant ages of the present invention wi ]| becone nore apparent fromthe
foll owi ng dR&%¢ paterial as one of embodiments of the present
invention; and
Fig. 2 is a schematic cross sectional view of an
10 adhesive tape as one of embodiments of the present

invention.
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

15 Referring now to Fig. 1, we will describe a base
material as one of preferred embodiments of the
present invention in detail. As shown in the figure,
a layer of base material (hereinafter, referred as a
base layer) 3 comprises a film'layer 1 and a barrier

20 layer 2 laminated on the film layer 1.

The film layer 1 is provided as a film made of a
;adiation—cured resin such as one disclosed in
Japanese Patent Application laying-open No. 9-253964
(1997). A composition of the resin mainly consists of

25 an urethane acrylate oligomer and a reactive—diluted
monomer, so that it can be cured by means of radiation
such as ultraviolet fadiation_or electron radiation to

form a f£ilm.

~o- TR
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- 8- enbodi nents thereof .taken in conjunction with the acconpanying

drawi ngs. BRI EF DESCRI PTION OF THE DRAWNGS 5 Fig. 1 is a schematic cross
sectional view of a base nmaterial as one of enbodiments of the present
invention; and Fig. 2 is a schematic cross sectional view of an 10 adhesive

tape as one of ' ne t I TI ON
o PREFERRED VBT NERpETpate (RER)FHEhA K 4 tiollel e BESHSA be
a base nat gk aihQSamé)fc@mgb@f@ﬂoﬁmaq» Bt § a&-tﬂﬁu@ﬁsza%tl invention in
detail. As shown in the figure, a |ayer of base material (hereinafter,

referred asretlstel qyeithp aeByises wiftH mhagetekr-adilod bBa riws 20

| ayer 2 lamnated on the filmlayer 1. The filmlayer 1 is provided as a
fil mmade main rakedeton cuhavimsia modleaslanewdighbspdeferidpbpess
Pat ent Application |aying-open No. 9-253964 (1997). A conposition of the
resi n i nBP&dnsi 50s 0¥0 25marreumr éfieraddny | afelolliGbnee 36d 0. In
reactive-diluted nononer, so that it can_be cured by nmeans_of radiation
such as ul thds cFaseradititiel &e QEceishandalyestar fReAvalf itywe

or polyether-polvol type. Accordingly to the

invention, the urethane (meth) acrylate oligomer may
be used alone or in combination with one 6r more

10 -different types as a mixture thereof as necessary.

The reactive-diluted monomer to be used in the
above cbmposition may be preferably a mono-functional
diluted monomer, or more preferably a monomer having a
ring structure. It may be selected from the group of:

15 cycloaliphatic compounds including isobornyl (meth)
acrylate, dicyclopentenyl (meth) acrylate,
dicyclopentanyl (meth) acrylate, dicyclopentenyl
oxyethyl (meth) acrylate, cyclohexyl (meth) acrylate,
and adamantane (meth) acrylate; aromatic compounds

20 including benzyl acrylate; and heterocyclic compounds
including tetrahydrofurfuryl (meth) acrylate,’
morpholine acrylate, N-vinyl pyrolidone, and N-vinyl
caprolactam. Alternatively, a multi-functional (meth)
acrylate may be used optionally.

25 " For the above composition, a mixing ratio between
the urethane (meth) acrylate oligomer and the
reactive-diluted monomer is 95 to 5 : 5 to 95,
preferably 50 to 70 : 50 to 30, based on a weight-

percentage.

eet Has Been Re laced
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~9- The urethane (nmeth) acrylate oligoner to be used in the above
-conposition may be a di-functional urethane (neth) acrylate with an
ester-diol as its main skeleton, having a nol ecul ar wei ght preferably of 5
500 to 50,000, nore preferably of 1,000 to 30,000. In this case, it may be

Che'i nvent | on Sn8oharsahe tEhdits SBRYE. BupBhERsS Yihs B30 ol ont or

0 COmDInEbgD W nOne oDt ccliphdcer e WiPSiorS AcEzdse Lhereol o

necessary. e react omer to be us ove conposition

may be prgd@iglihed, Mebe- festenpPBala PROESD iIFERTRECrOsUPH Cagr §f erably a
nononmer having a ring structure. It nay be selected fromthe group of: 15

cycl oal i phehi6itpreerpduridc! adi aee Aphe( BdMpoandy, are,

di cycl opent enyl (neth? acryl ate, dicycl opentanyl (neth) acrylate,

di cycbopetehphospleihpkidet bdpmpouyid ea tidariseghe( memnipoandy! at e, and

adamant ane (neth) acrylate; aromatic conpounds 20 including benzyl

acryl at e; thnoxketthongcldomponwndunénd e | penogitde rabypoamd § uayl (et h)

acryl ate, norpholine acrylate, Nvinyl pyrolidone, and N-vinyl caprol actam

Al t er nat iRRPEO-SeRSitizet$OAR aEhEAmINgc Oy HAwinapese anddaoptional ly.
For_the aboveﬁgfnpos'tion, a nixin% rati o between the urethane

25
(meth) aFQHeraTdt i §BREr & YReOr Pigmen

One of preferable examples of the composition for

10 forming the film layer 1 comprises: 100 parts by
weight of a mixture of urethane (meth) acrylate
oligomer and reactive-diluted monomer; and 0.1 to 10,
or preferably 1 to 5 parts by weight of the photo-
initiator. This kind of the film layer 1 can be

15 prepared by forming a liquid resin of the above
composition into a film by a convéntional method. The
conventional méthod comprises the steps of casting the
resin by a fountain die or a comma coater and curing
the casted resin by the application of.a radiation

20 such as UV or electron rays. A thickness of the
résulting'film layer 1 is preferably 50 to 1,995um, or
more preferably 100 to 490um. It is preferable that
an initial'elastic coefficient of the £ilm layer 1 is
100 to 100,000 kg/cm?, or preferably 500 to 50,000

25 kg/cn?, after the curing step.

The barrier layer 2 may be enough to prevent the

bleeding of unacceptable residual ingredients of low
molecular weights from the film laver 1. The

unacceptable residual ingredients are generated in the

This Sheet Has Been Re;iliulced .

o L]




reactive-diluted nononmer is 95 to 5 : 5 to 95 preferably 50 to 70 : 50 to
30, based on a wei ght- percentage. - 10 - In addition to the above
conponents, the filmlayer 1 may further conprise one or nore desired

addi tives, for exanple a photo-initiator such as a benzoin conpound, an

acet ophenogg T Pa P%%té‘iy'ngf@ SEL %‘i’P”d ﬁgtbfa%éfe'

1E:

conpound, a thi oxant hone conpoun a perOX| e conpou

phot 0- sensillghéF 3URRRSHOANEBRMYiSEANSES; FoE axasiiéend oi?@ﬂfﬁ.éﬁé or

pi gnent. One of preferabl e exanples of t he conposition for 10 formng the
filmlayer thrsphtalete 1(Repaimabyerei gisbéviatied we PETYret hane (neth)
acrylate oligoner and reactive-diluted nononer; and 0.1 to 10, or
preferablypbhyﬁﬁhp&gnetmamhbhalatetthﬁuﬁmaftetﬂeahbrevmatédndsof t he
filmlayer 1 can be 15 prepare formng a liquid resin of the above
conposid i oRENY 0 éOWHdﬂmglEYC@mﬁéﬁtbﬁéenﬁnﬁbereﬂmaﬁkmMent|onal met hod
conprises the steps of castlgg t he reS|n by a fountain die or a conma

coat er and@?hﬁ?@lﬁﬁQQxﬁﬁeH in Bhermerdatt st Pewirathasment i on 20
such as UV eleciron rays. A thlckness of t resulting filmlayer 1 is
preferablyt Qﬁﬁ%ﬁr?ﬁFM&ate resin, polypropylere,

polyethylene/ (meth) acrylate copolymer, or the like.
Furthermore, the composition for forming the barrier
10 layer 2 may include one or more additional éomponents
such as a colorant and a stabilizer which are
popularly accepted by those skilled in the art.
The barrier layer 2 may be applied on the film
layer 1 by welding or bonding a preformed film of the
15 above composition to the film layer 1 by the
conventional method such as a thermal welding.
Alternatively, the bar;ier layer 2 may be formed on
the film layer 1 using a commercially available film
such as LDPE as it is. It is also possible to apply
20 the barrier layer 2 on the film layer 1 by the process
including the steps of preparing a solution of the
above composition for producing a barriér layer and
casting the solution on the film layer 1 by means of a
‘die coater, a comma coater, a roll coater, a bar
25 coater, or the like.
The resulting barrier layer 2 has a thickness
preferably of 0.1 to 40um, or more preferably of 10 to
30um, for the purpose of preventing both the

eet Has Been R laced
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more preferably 100 to 490[err]m It is preferable that an initial elastic
coefficient of the filmlayer 1 is 100 to 100,000 kg/cnferr], or preferably
500 to 50,000 25 kg/cnferr], after the curing step. The barrier layer 2 may
be enough to prevent the bl eeding of unacceptable residual ingredients of

| ngr odi ont2eBeE AiehRRapEd TiPlnEYes @it FHpe P Eef B BE 111 mformat i on.
The barr|erng%%§ éﬁ%gi%egiégﬁaiégﬁ$5ﬁ, for exanpl e pol yet hyl ene

terephtalé?e eviated as PET), polyethyl ene naphthal ate

(herel naftor, ablr guit of ase5 - bat dassvby R/ ¥t sae (heygknal ter,

abbrevi ated as t her nopl ast1 ¢ pol yur et hane, ernopl astic acryl ate

resin, polypRepwEDg. £eemed hyhebeld Bide a€ Wi efLoRONEREx 0 the |ike.

Furthernore, the conposition for formng the barrier 10 layer 2 may include
one or 5nor Bceddidingatoc yienspesesitc i neentddroy dhdwandrs, shabhl i zer whi ch

are popul arly accepted by those skilled in the art. The barrier |ayer 2 may
be appli edshdesheofi thel fickm 11byere|dimgyohavendiing bapsier nibdylerdsn of
the 15 above conposition to the filmlayer 1 by the conventional nethod
such as a Zhasmmecessaxy Fndepnsgt i%lyﬁemhmaiarpeniomyanqthayr be formnmed
on function related to, for example, an improvement in
_ workability for the step oflgrinding the back side of
10 a silicon wéfer (hereinafter, this step is simply
referred as the step of back-side griﬁding).
The base layer 3 thus obtained has an initial
elastic coefficient of 10 to 100,000 kg/cm?,
preferably 100 to 50,000 kg/ém?; a breaking elongation
15 of 10% or more, or preferably 100% or more; and a 10%
stress of 10 to 500 kg/cm®, or preferably 20 to 100
kg/cn?, which are based on Japanese Industrial
Standard (hereinafter, abbreviated as JIS) K7127. If
a monomer haﬁing a ring structure is used as the
20_ reactive-diluted monomer, a base layer 3 having a-
breaking elongation of 10% or more can be easily
obtained. If the breaking elongatioﬁ is less than
10%, on the other hand, there is the fear of
generating cracks in the cured layer when an adhesive
25 tape (which is provided as a base material coated with

an adhesive agent) is adhered on a adherend by means

of a conventional taping machine.
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the filmlayer 1 using a commercially available filmsuch as LDPE as it is.
It is also possible to apply 20 the barrier layer 2 on the filmlayer 1 by
the process including the steps of preparing a solution of the above
conposition for producing a barrier |ayer and casting the solution on the

filmlayer 1 byapagist Pbed tHifckRABEE off EREMBaEA! Paye# 0ligcoater, a bar
25 coater, or the like. The resulting barrier |ayer has a thickness

preferabl ypele odabdy4@Ertbn , @o0mte moslfeembefeebbldy tD0GOEy r]m for
t he purpose of preventing both the - 12 - generation of fish-eyes and

t he bl eedi B@OpMmunacceptable ingredients. In Fig. 1, as described above,
the barrier layer 2 is only formed on one side of the filmlayer 1. 5
Accordi ng to t hEonsegaentdyentannadhesiree, thpeh a3$ deneoofihe fil mlayer 1
may have the barrier layers, 2 as necessary and one of them may perform

anot he® f upFaigrrefacmbedinept s fprhe Rresenrbydmisnthorocaabibety for

the step of grinding the back side of_ 10 a.sjlicon wafer. (hereinafter, ‘this
step is si E’ﬁl%)pq"é? r &GS Fﬁ@ o}aﬁﬁék-%i%tai‘-ﬁﬁﬂerﬁﬁ. t{Pﬁe eS| ayer

3 thus obtained has an initial elastic coefficient of 10 to 100, 000
kg/ cnf err]proce ure.

Fig. 2 is a cross sectional view of the adhesive
tape. In the figure, reference numerals i to 3 denote
10 the same constituents as that of shown in Fig. 1, 4
denotes an adhesive layer, and 5 denotes an adhesive
tape.
The adhesive tape 5 is formed by further applying
an adhesive layer 4 on a surface of the barrier layer
15 2 of the base layer 3. Constituents of the adhesive
layer 4 may include those of the general adhesive tape
such as a water-swelling tjpe adhesive agent disclosed
in Japanese Patent Application Publication No. 5-77284
(1993) and a .radiation-hardening type adhesive agent
20 disclosed in Japanese Patent Application Laying-open
No. 62-153376 (1987).
The adhesive laver 4 is applied on the barrier
layer 2 by means of the conventional method using a
comma coating, a die coating, or the like.
25 Preferably, the adhesive layer 4lhas a thickness of 5
to 100um. '
In Fig. 2, by the way, the barrier layer 2 is
only formed on.one side of the film layer 1 and then

the adhesive laver 4 is formed on a surface of the

- 13 - This Sheet Has Been Reﬂlaced




preferably 100 to 50,000 kg/crmerr]; a breaking el ongation 15 of 10% or
nmore, or preferably 100% or nore; and a 10% stress of 10 to 500 kg/cnferr],

or preferably 20 to 100 kg/cnferr], which are based on Japanese I ndustri al
St andard (hereinafter, abbreviated as JIS) K7127. If a nononmer having a

ot LUHAER T AR A RchRRby oed LU IBERRE, s e dRRGHRYET D
breaki ng_GoPGYELON BSthesd ddidlatO¥nd i IR AL "ENflay! DRive H&P%e fear

of generating cracks in t cured | ayer en an-a ape ichis

provided 3s;prhase YEersal2 ot fdcdddnap anbedne 8988l Jor Shadhered on a
adherend by neans of ‘a conventional taping nachine. -13 - An entire

thi ckness ©fdéBe dfseheaperrPiés Deusicarabl ymey tave 08Rkerddhes fvee
preferably 100 to 500[err]m Consequently, an adhesive tape as one of 5

pr ef er bed kapedi(mntd. of the present invention can be prepared using the
base | ayer 3 obtained by the above procedure. Fig. 2 is a cross sectional
view of the adifdsnsequantlyn tihe fadhesiveftapacs mihwsabbtained denote

10 the sane constituents as that_of shown in Fig. 1, 4
has the advantages that:

a desired thickness of the adhesive tape 5 is
attained with great accuracy of thickness;

10 a surface of the base laver 3 is free of fish-
eyves and foreign substances; and

the barrier layer 2 prevents the bleeding of
unacceptable low-molecular-weight ingredients from the
film layer 1 to the adhesive layer 4.

15 In the semiconductor-manufacturing process, for
example, the adhesive tépe 5 can be used as a
favorable surface-protecting tape in terms of residual
particles on a semiconductor wafer when the tape is
peeled off after the steps of sticking the tape on a

20 surféce of the wafer and grinding the opposite surface

thereof.

<Examples>
The present invention will be more clearly
25 understood with reference to the following examples.
In Table 1, urethane (meth) acrylate oligomers,
reactive diluted monomers, and barrier layers used in

the examples are listed.
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denotes an adhesive layer, and 5 denotes an adhesive tape. The adhesive
‘tape 5 is forned by further applying an adhesive |ayer 4 on a surface of
the barrier layer 15 2 of the base layer 3. Constituents of the adhesive
| ayer 4 may incl.ude those of the general adhesive tape such as a

wat er - swetEXaRA® el Adhesi ve agent disclosed in Japanese Patent Appl i cation

2gent 20 _di s&ogsé%?“%é%a R PLR CRE MR cRPF ot TR G. B}, -
62- 153376%%%8 #en?ﬁ ﬁé ga%efxfh appl ied on the barrier |layer 2 by

means of u5|ng ‘comma coating, a die coating, or

the |ike. € bg-ﬁybf %1%5%@&1&3’&& li%?laﬂ t@fgl&& of 5to

, 100[err]n1 e barrier ayer 21S 0 ormed on one

side gf téﬂé‘r [l.'arﬂé a&¥£{:h1 a%f‘da{régagtéﬁn@ﬂééﬁ'l\éﬁ: lwegnt ict fé’bBﬁ‘i on a
surface of the -14 - barrier layer 2. According to the present

i nvent i org 0 0oOW\Rfad@ohantes degxoB 30ie, fnbfiulfaxstutedayhavippos barrier
| ayers 2 as necessary and one side or both sides of the barrier |ayers 2
may have Kagatthesy ve btidayerds) ahh urethane (meth) acrylate
| oligomer;
40 parts by weight of morpholine acrylate (trade
10 name: ACMO, manufactured by Kojin Co., Ltd.) -as a
reactive-diluted monomer;

2 parts by weight of l-hydroxy-cyclohexyl-phenyl-
ketone (trade name: Irgacure 184, manufactured by Ciba
Specialty Chemicals Co., Ltd.) as a photo-initiating

15 agent; and

0.2 parts by weight of a phthalocyanine pigment.

Then, the resin solution was applied on a sﬁrface
of a PET film of 38um in thickness (manufactured by
Toray Co., Ltd.) as a casting-support f£ilm by means of

20 a fountain die technique to make a film layer of 80pum
in thickness.

Immediately after the step of applying'thé resin
solution, a LDPE GF-1 film of 30um in thickness
(manufactured by Tamapoly Co., Ltd.) was laminated as

25 a barrier layer on the other side of the film layer.
Subsequently, the léminqte was ékposed to UV radiation
2

with a light quantity of 250 mJ/cm® from a high-

pressure mercury lamp (160 W/cm power) at a distance
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Consequent |y, the adhesive tape 5 thus obtained has the advantages that: a
*desired thickness of the adhesive tape 5 is attained with great accuracy of
t hi ckness; 10 a surface of the base layer 3 is free of fish- eyes and
foreign substances; and the barrier |ayer .2 prevents the bleedlng of
unaccept acbfeloow:mm@cc:aanse\m;mSSrdgtrédl ands curmimgheff ithe | ngednl, to the
adhesive | ayer 4. 15, In the seni conductor-nmanufacturin rocess, for
exanpl e, ¥eSuddiarg vint apdbase amakenistl h@Vé-%\@rﬁ‘éP@Oé-‘lﬁfgégmpr ot ecting
tape in ternms of residual particles on a senm conductor wafer when the tape
I's peeled off after the steps of sticking the tape on a 20 surface of the
waf er and |nd?ng 2 oppQsite surface thereof. <Exanpl es> The present

i nventi on* rly 25 understood with reference to the

react Pue di | utEh R, SRadptedy "baRe iberlely AR eIl o o

H ﬁned' respéRtivE SRt filfd WSPLUELYhd® Be LA ddheformng a

procedure as that of Example 1 except that their
mixing ratios of urethane (meth) acrylate oligomer aﬁd
‘reactive-diluted monomer were different. That is, 30
10 parts by weight (Example 2), 50 parts by weight
(Example 3), or 70 parts by weight (Example 4) of di-
functional urethane acrylate with an average molecular.
weight of about 8000 (trade name: UX-3301,
manufactured by Nippon Kayaku Co.; Ltd.) as an
15 urethane (meth) acrylate oligomer; and 70 parts by
weight (Example 2), 50 parts by weight (Example 3), or
30 parts by weight (Example 4) of morpholine acrylate
(trade name: ACMO, manufactured by Kojin Co., Ltd.) as
a reactive-diluted monomer were formulated in the

20 composition.

<Examples 5 to 7>
In these examples, base materials with their
respective support films were formed by the same |
25 procedure as that of Example 1 except that their
reactive-diluted monomers were different. That is,
the reactive-diluted monomer was cyclohexylacrylate
(Example 5), isobornylacrylate (Example 6), or

benzvlacrylate (Example 7). R

e nliilii i



| ayer was prepared by m xing: 60 parts by weight of di-functional urethane
5 acrylate with an average nol ecul ar wei ght of about 8000 (trade nane:

UX- 3301, manufactured by N ppon Kayaku Co., Ltd.) as an urethane (neth)
acrylate oligoner; 40 parts by wei ght of norpholine acrylate (trade 10
nane: ACMO, manufactured by Kojin Co., Ltd.) as a reactive-diluted nononer;
2 parts by wei ght of 1-hydroxy-cycl ohexyl -phenyl- ketone (trade nane:

| rgacure 1eBxampd@ncuEld 184> G ba Specialty Chenicals Co., Ltd.) as a

hot o-i niti ati 1 t: d.0.2 ts b i ght. of a pht hal, i
D grent | Then. TheChede SSRTRIGE voba SR MAtEbAo Lo HRe tBRLT PET 111 m of
Cast] n e BebPEte, SURRAAC! FiSha kpd Shkobtiaq B bk dame o i m
| f ' i | 1 | h ' th
royer 8L RrEEind Al BB Sor BREMAE Y Bt 6ok olBlg N9 (1E
T | , ' 5 ' i d
SETEROlY | [Bh; cblch JoPRENCRE BkaNpAeSS tha! B LREChaATIOE BNk Sl OF
with a |lighhagqsas idunotygd aMackhdadinésemad it &len €35 eLHBr cury | anp

(160 Wcm power) at a di stance
other. In addition, a thickness of the film layer was

changed as the thickness of the corresponding barrier
10 1layer was changed.

In Example 8, the resin solution was applied on
the PET film of a support f£ilm to make a £film layer of
98um in thickﬁess. Then, a PET film of 12um in
thickness {manufactured by Toray Co., Ltd.) was used

15 as a film for the barrier layer.

In Example 9, the resin solution was applied on
the PET film of support film to make a film layer of
98um in thickness. Then, a PEN film of 12um in
thickness (manufactured by Teijin Co., Ltd.) was used

20 as a film for the barrier layer.

In Example 10, the resin solution was applied on
the PET film of support f£film to make a film layer of
80um in thickness. Then, a thermoplastic urethane
elastomer f£ilm of 30um in thickness (manufactured by

25 Nisshinbouseki Co., Ltd.) was used as a film for the
barrier laver.

In Example 11, the resin solution was applied on
the PET film of a support film to make a film layer of

110pm. Then a thermoplastic acryl resin (Trade name:

- 17 - This Sheet Has Been RTlaced
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-16 - of 10 cmto cause cross-link and curing of the resin, resulting in a
base material having a support film <Exanples 2 to 4> 5 In these
exanpl es, base materials wi'th their respective support filns were forned by
the sane procedure as that of Exanple 1 except that their mxing ratios of
ur et hane (Pattgclhronl M- 37Cgomemufaictuxed oy dNegesd fogyor Ceer e
different. That is, 30 10 arts by weight (Exanple 2), 50 parts by weight
(Exanpl e 3Ltdy) @agamsedyiosi ghe (prurpexr Adayverdi - Thgctional uret hane
acrylate with an average nol ecul ar wei ght of about 8000 (trade nane:

UX- 3301, nkReEmeRLBS S NFEFYH K8BkR ¢8S arRl}eds ofh assuy ref (et h)

acryl ate old,go . _and 70 ts_by weight. (Exanpl e 50 parts by wei ght
(Exanpl e 3;,1%%3’&% t%‘%%a'&kﬁ gf%a?%xggplae%er of© ot? n’@ai&er ﬁ/ ate
(trade pang. -A ciur gﬁg*%g%%.n o L a reactive-diluted
rmnorrer§wen%§'31“gr\%l Q?«?Wni#hg %sf—’lt?i%c?nr. é%étﬁ%s_‘es 5to 7> In these
exanpl es, base materials with their respective support filnms were fornmed by
the sane 25 procedure as that of Exanple 1 except that their

reactive- diday; PRRQRRS SEXBRP1E fferent. That is, the reactive-diluted
nononer was cycl ohexyl acrylate (Exanple 5), isobornylacrylate (Exanple 6),
or A base material with a support film was formed by
the same way as that of Example 1 except that the
10 resin solution was applied to the support film to make
a film layer of 110um in thickness and the barrier

layer was not formed.

Adhesive tapes were manufactured using the base
15 materials with the support film formed by Examples 1
to 11 and Comparatiye Example 1. For each of the base
materials, an adhesive agént was applied on the
barrier-layer-laminated sidé of the base film
concurrently with peeling off the support f£ilm from
20 the base material to make an adhesive coating of 20um
in thickness. In this case, the adhesive agent was a
water-swelling acrylic adhesive agent (disclosed in
' Japanese Patent Application Laying-open 5-77284
(1993)) comprising (i) a cbpolymer of ethyl acrylate,
25 vinyl acetate, and methacrylic acid and (ii)
polyethylene glycol lauryl ether and cross-linking
with zinc acetate under the presence of potassium

hydroxide.
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benzyl acryl ate (Exanple 7). -17 - <Exanples 8 to 11> In these exanples,
‘base materials with their respective support filnms were fornmed by the same
5 procedure as that of Exanple 1 except of the follows. In each of these
exanples, that is, the barrier layer had its own type and thickness
different frorfhge flhbewing sxpivekions e e RETFOTRES (T T—b9er was

changed %%athe t hi ckpegs of he correspondi n arrle 10, | aye changed.
'n Exanpl B28S MRESELRT S AaRi ERCVAIRBSIVE] tAPERe OPERIRS t
film tgpmaﬁo afilm I er_of 9&&9 %ﬁiélﬁness 1gggn Y PETaf ],51) PRot
1}|2I[ er][] m FROVA éﬁn%g? fac 6(?% &V%o Bey f;1 e ﬁ 5 as 3 :
m f or I n s n S |e on
t he PET f%ﬁ%ﬂ ?)’%gséug%%rt %t%’%@%"ﬁrﬁf‘%&e 6]? tﬂf"% eéfér)] m\i’?ln""ﬁﬁl ckness.

Then, 52 FENAGiim oéoé%&;icfﬂéa?tn BHGAEEAS | éEiBhed d¥a Tebki n Co.

Ltd. ) was use 20 as a or th ayer. I'n'Exanpl e 10, the resin

sol ution yepeard iwdide ttife PE¥alludt Dhgs kRS fbkwédbﬁm$§ ghld | m |l ayer
of 80[err]min t'hi ckness. Then, a t her nopl astic urethane el astonmer film of

30[err] madhébllai@esapé@méﬂet thed fymber of fish-eyes, the

property of back-side grinding when it is taped on the
semiconductor wafer, and the number of particles

10 remained on the wafer. We will explain these |
evaluating items and lists the obtained results in

Table 2 below.

(1) Accuracy of thickness of the base material

15 100 points were arbitrary sampled from an area of
100 m® of the base material and then a thickness of
each point was measured. The accuracy of thickness [
R (um)] was determined as a difference between the
maximum and the minimum in the values of a series of

20 measurements.

(2) Initial elastic coefficient of the base material
The measurement was'performed at a testing speed
of 200 mm pef minute in conformity with JIS K7127.
25 o
(3) Breaking elongation.of the base material
The measurement was performed at a testing speed

of 200 mm per minute in conformity with JIS K7127.
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25 Ni sshi nbouseki Co., Ltd.) was used as a filmfor the barrier layer. In
Exanpl e 11, the resin solution was applied on the PET filmof a support
filmto make a filmlayer of 110[err]m Then a thernoplastic acryl resin
(Trade nane: -18 - Parachron W197C, manufactured by Negam Kogyo Co.
Ltd.) was ¢g9d 10% bhedss rofr they daséhmatieari®wpl astic acryl resin was
applied on a surface of filmlayer side by neans of a bar coater to nake a
5 filmof 0.3] efhenneastiremest wasepalrfomed<ednpar bestd rRxaspeedl> A
base material with a support filmwas formed by the same way as that of
Exanpl e 1 ofc&A0 tmat DEe minuss Ainotonfermity appthe IED KRd29upport film
to make a filmlayer of 110[err]min thickness and the barrier |ayer was
not forned. Adhesive tapes were manufactured using the base 15 materials

ith fjlmf Ex | d [ Ex | 1.
For each oftSindvuibeT st FAPE Yt hatBs he ARACEINE dfRFed on the

b ier-| - i | | ff
Che support 11 Franioh” sHpatina BT ol Was, bR TIHES Bh RellidReB0RA 1o o
20[err]minq o ZKkGgSS b£HE8 6P RadlCaBPRESIVE 24P #9Sadsample.

A fish-eye with a height of 10um or more was counted

to obtain the number of fish-eyes in the_adhesive

10 tape.

(6) Property of back-side grinding
Using the respective adhesive tapes, 50 silicon

wafers (8 inches in diameter) were subjected to the
15 step of back-side grinding in which the back side of

each wafer was ground by a grinder DFG 840

(manufactured by Disco Co., Ltd.) and then subjected

to a visual examination. We examined that water

penetration into a space between the wafer and the
20 adhesive tape, peeling of the adhesive tape, and a

fracture of the wafer.

(7) Number of the particles
Each of the adhesive tapes was adhered on a
25 silicon wafer (4 inches in diameter) and then
subjected to the step of back-side grinding as the
same way as that of the above item (6). The number of
particles (i.e., 0.27um or more sized foreign

substances) remained on a surface of the wafer was

- 20 - This Sheet Has Been Rei
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mafer-smelling acrylic adhesive agent (disclosed in Japanese Patent
‘Appl i cati on Layi ng-open 5-77284 (1993)) conprising (i) a copolyner of. ethyl
acrylate, 25 vinyl acetate, and nethacrylic acid and (ii) polyethylene

gl ycol lauryl ether and cross-linking wth zinc acetate under the presence
of pot assheashypadxafser peedingriff othewitapevattien dnshesre perforned
on the basg_naterials_and tﬁg %ghesive tapeséfbtained.b t he above
procedur e§23 The &% uBHIhPRd et SR ERSE Jf G365 nddhd Ar¥Ladier e
accuracy Qf thickness, initial .5 elastic.coefficient, breaking elongation,
and 100 STResTeagiTenent ACVIEE MPTelt FHaeadHatOoniNaS Vb ( apes
were the er Qf figh-eves. t fs &S rinding when it is
taped on #%gggerﬁ%%%dggfga%f éﬂgl?rfﬁfﬁée&ﬁ&ﬁbcge?%? E’g’ﬁqu es 10 remuined
on th 1 | S jsNg & éqyg IS t he

obt ai %eﬁ%é‘dﬁa ;&%&%‘g’b%pﬁg?%%q aﬁ%gg’?{&g %#18?’% C neljég g? ‘t‘he base

materi al gy, 100 points were arbitrary sanpled froman area of 100
nerr] of the base material and then a thickness of each point was
nmeasured. The accuracy of thickness [ R ([err]n)] was determ ned as a
di fference between the:
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el

maxi mum and the mnimumin the values of a series of 20 neasurenments. (2)
‘Initial elastic coefficient of the base material The nmeasurenment was
perforned at a testing speed of 200 mm per minute in conformty with JIS
K7127. 25 (3) Breaking elongation of the base material The neasurenent was
performed at a testing speed of 200 nmper mnute in conformty with JIS

K7127. -20 - 6 SETgSS e rTat pasur ement was
performed at a tgst|ag|sp ed of 1 inute i prmty with JI'S
K7127. 5 (5) Nunper '@fgfbsh:eg tg g "_'u:et sual exam nation
was perforned on|@n|BFga"pf”|1 ] fFAce n adhesive tape as
a sanple. A fisht®ybEiwlth| a lhei f or 5 counted to
obtain the nurrbeY“o rshteyes e | 6) Property of
back-si de grindipg Usimfg [ he rﬁE i v e tEde D silicon wafers
(8 inches in diafetpr) |wel &'|sabj ectddT S‘ra’ﬂ’sifﬁo f pack-si de grinding
in which the backgs e | ob| e#{cB d‘i@yga« infler DFG 840
(manuf actured byl Di g&o|Ogf ,miled. du gﬁtgcg‘
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to a visual

exani nati on.

bet ween the wafer and the 20 adhesive tape,
and a fracture of the wafer.
adhesi ve tapes was adhered on a 25 silicon wafer (4 inches in dianeter) and
then subjected to the step of back-side grinding as the sane way as that of

W& exam ned that water

penetration into a space

peeling of the adhesive tape,

(7) Nunber of the particles Each of the

the above item (@) o1 O A s ] mor nore sized
foreign substancgg) |remaigedjonfa |s e t waf L_\r S -21 -
measured after p gl m,ghcgf-ﬁ the [ape r {1 ho 23] erjk 65% RH) and
al so after 7 dayg: Lﬁ@[grgycg dryidioR. @INBasAr S1ed evife used in this
eval uati on vvasat; ('?r‘;: e v u\v.i.a,@e .)Mil Vil c@l L,§-05005
manuf act ured by Ehi slectronic Engi pequ g {Co}, ftdg - 22 - [err]
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-723 - [err] -24 - Regarding the base materials obtained by casting th
radi ation-cured resin as the filmlayer, as is evident fromthe results
listed in Table 2, each of them showed an excellent accuracy of thickness
and a 5 breaking elongation of 10% or nore, which were extrenely

encour agi ng r eRegardidhical shef basd treteriiatlisal obtadged doyceefiiment and
10% stress were in their preferable ranges for our purpose. Furthernore,
coul d not theeradiafyidonshuayed anasiny drighgn fidmubayenceas nisach of the
base materials. In the step of back-side grinding? furthernore, we could

not find SWiGsRsr Fromythe wrsultpcdd skedr inp
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initial elongation coefficient and 10% stress were in
their preferable ranges for our purpose. Furthermore,
we could not observe any fish-eye and any foreign
substances in each of the base materials. In the step
of back-side grinding, furthermore, we could not find
any abnormality in the silicon wafers being tested.

Regarding the adhesive tapes of the present
invention in which each of thém uses the base material
with the barrier layer (Examples 1 to 11), we obtained
excellent results in a series of measurements on the
number of particles.

Regarding the adhesive tapes of Comparative .
Example 1, which did not have any barrier layer, the
number of particles was increased when the back-side
ground wafer was left for 7 days at a temperature of
40°C under the drying condition.

Therefore, it is apparent from the results that
the silicon wafer becomes polluted with foreign
substances or the like if the adhesive agent is
directly applied on the film layer of the .radiation-
cured resin. In this case, it is assumed that
unacceptable low-molecular-weight ingredients of some

kind are dispersed into the adhesive layer and they
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40[ err] C under the drying condition. Therefore, it is apparent fromthe
results that the silicon wafer becones polluted with foreign 25 substances
or, the like if the adhesive agent is directly applied on the filmlayer of
the radiation- cured resin. In.this case, it is assumed that unacceptable
| ow nol ecuPed-ladighthengrastieshes sofrEaae ki A-eerdingdid ethenpresent

he. pr eseni ARk OB, NRYRYEF, (e (RLBREREAD! OfnE i dReFCAREADLE ©
€ presen n, s 1

' di ent t b i d] h dhesi t ith th

barT er | 8y BETRITRBE L GAR | ROLRE et S5 B, GHOVEHIRS oFBe PRRSRTES: r ed
' di ent f th dhesi I
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protective tape Tor a silicon’wafer when the siTicon wafer isS subjected to

the procesgaplediBief BADY | dlnACtCBSPIGHE! @¥he 85R6kaI |y in the step of
back-si de grinding. The present i1nvention has been described in 15 detai

with respect fram FhacdnsegRisticép thesadhesioe itapseod ttHdat changes
and nodi fications may ,
present invention, which is of a laminate type, is far
superior to the conventional one as a surface-

10 protective tape for a silicon wafer when the silicon
wafer is subjected to the process of manufacturing a
semiconductor, especially in the step of back-side
grinding.

The present invention has been described in

15 detail with respect from the foregoing to those
skilled in the art that changes and modifications may
be made without departing from the invention in its
broader aspect, and it is the invention, therefore, in
the apparent claims to cover all such changes and

20 modifications as fall within the true sprit of the

invention.

is Sheet Has Been Reﬁaced

o TR



be made wi t hout departing fromthe |nvent|on in its broader_ aspect, and |t
I's the invention, therefore, in the apparent clains to cover all suT
changes and 20 modi fications as fall within the true sprfrblsalieettHieBeenRel

i nventi on. -26 - WHAT IS CLAIMED IS: 1. A base naterlal

conpri si nQVHATf TSN EMEDMISH is formed by curing a m xt Im,l ane
(nmeth) acrylate oligonmer and reactive- diluted nononer by a ra

em ssion; and a barrier layer, which'is formed on at | east one surface of
sai d f|In1Iayer 10 2. The,base material as clainmed in Caiml,

charact eriked i bﬂ&? naeriadt |ql’éa1€i?r1¢§?€d-zrﬁﬁmh¥r compr heABSEr having a
ring structure.

1? The bas terial $ahned in Claim?2
characteri zed i%h Fhaft dA¥CHonWibd a%$n§QﬂW? ¥ SRR r 8 m§¥¥qﬁﬁoner
selected fr ou si, st n cloaliphatic c oun aronatic
porrpou_ﬁds,ognﬁr &"rﬁgg é:li}) %‘6 @ﬁ%ﬁ ﬁ gw @n%%q?ja‘( as cl ai ned
In Cla'mzhifﬂ%%ﬂ”ﬁ%ﬁéﬁgf'b§rglrad1atlon emission; and

a barrier layer, which is formed on at least one

surface of said f£ilm layer.

10 2. The base material as claimed in Claim 1,
characterized in that
said reactive-diluted monomer is a monomer having

a ring structure.

15 3. The base material as claimed in Claim 2,
characterized in that
said monomer having the ring structure is a
monomer selected from a group consisting of:
cycloaliphatic compounds, aromatic compounds, and

20 heterocyclic compounds.

4, The base material as claimed in Claim 1,
characterized in that |
said barrier layer has a thickness of 0.lpm to

25  40um.

5. The base material as claimed in Claim 2,

characterized in that

AR
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sdid barrier layer has a thickness of O0.1[err]mto 25 40[err]m 5. The

base material as clainmed in Caim2, characterized in that -27 - said
barrier layer has a thickness of O 1l[err]mto 40[err]m 6. An adhesive
tape characterized by conprising: 5 a base material having a film

|l ayer which is daidethanrreri dgyemhasr a dhickheasse ¢fredbhlpactyd at e
ol i goner and reactive-diluted nononer by a radiation em ssion, and a
barrier | dmwhich is formed on at |east one surface of said filmlayer;

and 10 an adhesive layer which is formed on at |east one surface of
said barrier |ayer. 7. The adhesive t ape as clained in Caimb6,
characterized in th sai d _reactive-dil t nononer I,S a nononer
having a @ ng &% @ 1‘89 tape LSHRLRGE Q“%i‘p%e‘g Y SOMRE LS8 m 7,

characker | ed, 1 D08k B erion® Aol BACHE e Y To el il Sh Yot ure | @

aromat i ¢ %mgad%y a@&rgﬁtgerap(:zxﬂctﬁr%o@f’uﬂgéthane (meth) acrylate
oligomer and reactive-diluted monomer by a radiation
emission, and a barrier layer which is formed on at
least one surface of said film layer; and

10 an adhesive layer which is formed on at least one

surface of said barrier layer.

7. The adhesive tape as claimed in Claim 6,
characterized in that
15 said reactive-diluted monomer is a monomer having

a ring structure.

8. The adhesive tape as claimed in Claim 7,
characterized in that
20 said mohdmer having a ring structure is a monomer
selected from a group consisting of:
cycloaliphatic compounds, aromatic compounds, and

heterocyclic compounds.

25 9. The adhesive tape as claimed in Claim 6,
characterized in that

said barrier layer has a thickness of 0.1lum to

40um.
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25 9. The adhesive tape as clainmed in Caim6, characterized in that said
barrier layer has a thickness of 0.1[err]mto 40[err]m -28 - 10. The
adhesive tape as clained in Caim7, characterized in that said barrier
l'ayer has a thickness of O 1[errJmto 40[err]m 5

10. The adhesive tape as claimed in Claim 7,
characterized in that

said barrier layer has a thickness of 0.1lum to

40pm.
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