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" adhesive sheet .for dicing. Further, the present invention relates to a

met hod of dicing by using the adhesive sheet for dicing and to small cut
pi eces obtai ned by the dicing nethod. In case that small el enent pieces,:
such as semi conductor wafers cut and separate (dice) , the adhesive sheet
for dicing according to the present invention is particularly useful as
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adhe31ve sheet for d1C1ng glass, and the like.

Description of the Related Art

Conventionally, a semiconductor wafer made of
silicon, gallium or arsenic is produced in a state having a
large diameter, then cut and separated (diced) into small
element pieces, and transferred to a mounting step. 1In
this process, the semiconductor wafer is subjected, in a
state maintained by sticking on an adhesive sheet, to the
respective steps such as a dicing step, a washing step, an
expanding step, a pick-up step and a mounting step. BAs the
adhesive sheet, a sheet including an acrylic series
adhesive of about 1 to 200 pm in thickness applied onto a
base material consisting of a plastic film is generally
used. _

In the dicing ‘step, the wafer is cut with a rotating
and moving circular blade, but a cutting system called fuil
cutting where the base material of the adhesive sheet for
dicing maintained the semiconductor wafer is cut into an
inside of the base material, is a mainstream. Since the
adhesive sheet is cut into an inside thereof by the full-
cutting method, the base material i.e. a plastic film
generates fibrous off-cuts. When the fibrous cff-cuts
adhere to the side of the chip (cut piece), the adhering
fibrous off-cuts are mounted and contained in the chip in
later steps, to cause a problem of a significant reduction
in the reliability of the resultant semiconductor element.
In the pickup step, individual chips are picked up after
positioning under recognition with a CCD camera, but if



. generates fibrous off-cuts. Wien the fibrous off-cuts adhere to the side
of the chip (cut piece), the adhering fibrous off-cut szmgcémgalzgds and
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| NVENTI e since a semiconductor wafer is provided previously with a cut of
dozens to hundreds um in depth by dicing, there arises problems such
as cracking prior to the back-grinding step and contamination of the
surface of the wafer with grinding water from the groove in the
back-grinding step, thus leading to a reduction in the yield of the
semiconductor wafer.

SUMMARY OF THE INVENTION
Embodiments of the present invention may provide an adhesive
sheet for dicing being free of economical disadvantages with less
reduction in the quality level of products and less generation of
fibrous off-cuts during dicing, to solve the problems in the prior
art described above.
Embodiments of the present invention may provide



Enbodi ments of the present invention may provide an adhesive sheet for

di cing being free of econom cal disadvantages w th | ess27 Deebthtbdr@005 n t he
quality level of products and | ess generation of fibrous off-cuts during
dicing, to solve the problens in the prior art described above.
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solve the pro %I ens described above, the present 1nventors mnade extensive
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aresult,.the Jl&ﬂf 3 the % 9?1% ng g‘b 5‘3’09%8{?&&6 bséﬂazjighlgt{/ed by
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and/ or atbéwfdpdasihc|aidistgndrtn &heabboa &Gitlons as pol yneri zation
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layer, wherein the base film comprises an olefinic thermoplastic

elastomer containing propylene and ethylene and/or Cyy o-olefin as

polymerization components, and the peak melting temperature of the

clefinic thermoplastic elastomer is 120 to 170 °C.

The present inventors found that among clefinic thermoplastic
elastomers particularly containing propylene and ethylene and/or Cyg
c-olefin as polymerization components, and constituting the base
film of the adhesive sheet for dicing , an elastomer having a peak
melting point of 120 to 170 °C achieves a reduction in the
elongation of the base film during dicing thereby preventing
generation of fibrous off-cuts during dicing. The peak melting
point of the olefinic thermoplastic elastomer may preferably be 140
°C or more, more preferably 160 °C or more. The peak melting point
may be measured generally by a differential scanning calorimeter
(DSC) in accordance with JIS K7121.



generation of fibrous off-cuts during dicing. The peak nelting point of
the olefinic thernoplastic elastonmer may preferably be dA0ecdmbr 2008 €, nore
preferably 160 C or nore. The peak nelting point rmay be nmeasured generally
by a differential scanning calorimeter (DSC) in accordance with JI'S K7121.
3 27 Decenber 2005 Also disclosed is, in the adhesive sheet for dicing, the
ratio of an eluted fraction of the olefinic thernoplastic elastoner at 0 C
- to total el ut@dsbrattécionsd herenf the héhpeinat vheeti &mglicéhyl itdr
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expandi ng step and to nake pi ckup difficult, so the ratio of the eluted
fraction at 0 C may be preferably 10 % by melght or nore, nore preferably
20 % by weight or nore. On the other hand, when the ratio of the eluted
fraction at 0 Cis higher, the adhesion of a base film obtained by nol ding
"the olefinic thernoplastic elastoner to the adhesive | ayer nmay be

| onered, and thus the ratio of the eluted fraction at 0 C may be

preferably -60 % by weight or less, nore preferably 50 % by weight or

| ess. The tenperature rising elution fractionation (TREF) is a known

anal ysis method. Fromthe viewpoint of principle, a polyner is dissolved
conpletely at a high tenperature in a solvent and then cooled to forma
thin polynmer layer on the surface of an inert <carrier allowed to be
present in the solution. During this process, polyner |ayers of from
easily crystallizable, highly crystallizable conponents to hardly
crystallizable, low crystallizable or non- crystal conponents are fornmed in
this order. Then, when the polyner |ayers are heated continuously or

stepwi se, the elution thereof occurs in the opposite order, that is, the
hardly crystallizable or non-crystal conponents are first eluted, and the
highly crystallizable conponents are finally eluted. From an eIutlon curve
drawn by pIottlng the anmounts of eluted fractions at elution

3a



tenperatures against the elution tenperature, the distribution of the
conponents in the polynmer can be anal yzed. For exanpl e, 2Aapetdigbdre@esr i ng
device, a cloth fractionation device (CFCT150A, M TSUBI SH CHEM CAL
CORPORATI ON) was used. A sanple to be neasured (olefinic thernoplastic

el astomer) was dissolved at a concentration of 30 ng/m in a sol vent(o-
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order onlPHEr<Hn faé’éieth6$ ‘El}?erla &P tofcdhe; élluteﬂH CAREFOR Htufn “Fsm&kédie at 0 C
for addPEREREILI0 6} AUPe S8t pen dfEat BArstipfiesabhy ThowRYbee bRt and
whi |l e thercétzem was kept at each tenperature for 30 nminutes, the eluted
fraction at eafthetwmperature misd ngeaswelisch fEhuti_mtitoerr}()ERH)urie eC): 0, 5,
10, 15, Rhwn25naBPsiB8metdbd. 45 roOthd2ridbinoinb8of 6l inGdplé,/,a #1yHdr 76,
79, 82, 85,di88019dd Dhpl8¥elit}t, alQ2¢gh dedperddlire Prefaekabbont tidha base film
may furtdylelanebUermd aCEYsh abol yilde! €aLd NBHrAGRBL s R AT 08 &4 Yisledl- nuCl eati ng
action ofhr3@kYRI DRYELRS- bhtp ﬂ’@%nftoi'ﬂdtﬁeh%tolggﬂgﬁ at Idﬁ&ll% iy Qusceff cuts
may be funther Pé?é’xesnto‘%df%m qQnRoE fzaL’D@ CH a%fl'zQQ%e agent
into the, J?@%ﬁeil‘cé Mo h%ﬁi?% G3h Y&, heet %% o%“%%’ﬁt of the
crystal o iicLgalLug, agent nay 4 hlb' 8 RS T -
rel ativ ﬁoeoffe%a%f | TR STRE“Ebht en (5f][t1 5
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of the preagemtturnwerigadnstsche téhettontenipeahtthe, Miel dastnipagent ofray be
0. 0001 %Hay corpGi¥nta in the polymer can be analyzed.
For example, as the measuring device, a cloth fractionation

device (CFC-T150A, MITSUBISHI CHEMICAL CORPORATION) was used. A

sample to be measured (olefinic thermoplastic elastomer) was

dissolved at a concentration of 30 mg/m! in a solvent (o-

dichlorobenzene) at 140 °C and injected into a sample loop in the

measuring device. The following measurement was automatically

conducted under predetermined conditions. The sample solution

maintained in the sample loop is injected in a volume of 0.4 ml into

a TREF column

(stainless steel column of 4 mm in inner diameter and 150 mm in

length, charged with inert glass beads) where the components in the

sample are to be fractionated depending on the temperature at which

they are dissolved. The sample is cooled at a rate of 1 °C/min from

a temperature of 140 °C to 0 °C and coated onto the above inert

carrier. 1In



nore, preferably 0.0005 % by weight or nore. On the other hand, the base

filmpmay be made poor in flexibility with an increasi nggapessthber@tos he

nucl eati ng agent, thus worsening stretchability during expanding step and

maki ng pickup difficult, and thus the content of the crystal-nucleating

agent may be 1 % by wei ght or less, preferably 0.1 % by weight or less. In
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di ci ng, pretezbblzpbihe tawenktnrtmanmyobsed igi nglie-ddeer ohi tine savd feont ai ns

50 % by wei ght orermorerofer.t hehel|BfEMhicoltrerinopkastatc Gel’a@sfomer. In the

adhesi ve agheetorfadr 3di @i mg espred etladl hebhed basewlibé ms mapwhebalawyl khdl ayer

filmandwatiléegst conemh ayeyr kept tdre gadht tehpyreituréi fon conhahaseH0 theby

wei ght oklgee@ ©fackhenodefdaghCtédipirmplastis ne@kasédmeEluthen content of the

ol efi ni c cbhgsrdRIaSYFE) el@stones, i1s,t he, besedf i bs) nay, ke, sebedxdssych

that thesgongentsd, hereofo,i mat hegm);rgo BbaY% fgsl, Mmooy da) at, | e@st 1one | ayer

in the 51% Dg,g@nber 2005 mul ti -1 ayer fiimis usuall y 50 %by wei ght or

more, prefer abbi‘e@@ra%’l by yeight ef14aS rfitomd fl%c‘!(h&él\’pqo'd}%sgélpr eventing

gener at'ﬁ?cfgatl %L é{ft (ngtrlrcf IS ‘L @Qltrn&lggﬁ élcml'oﬁ J)I(Pr med as
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to for meenfaPEils 1TagEtated Mot She ordnge éeapﬂlaﬁ%abpﬁﬁcﬂ#tﬂq@f%eh % the
ant i st atsmodpeettey wdnBESS 4Nt fRECREHES INAY BhcwthipdiedRisld culpF&ferably the
base fi lupefphyy{ ufhisenueratdng aptErhylagnke segduesdpsl ey desnead Hitg
et hyl enemoast achejher cppb yatemiuzae s oine aiggohenthus makheg didhediffecshede f or
di ci ng achhevéade fiflfart cohphesemigodimenitastbHnere pavsemt dnyeakiorl tiong poi nt
of 120 tthe &It arfonie alweflieattnd heremaphagtbhe 010481 ohrdrs wedphai o ng
propyl emerandpsityHabhne anaboar sabelwedightcont mbid.Nngo4 tlee Sdtt@rbband attbws as
copol ympriszati on neenpeneids poandiAnfleliyl eney Serhesn NOdLEREngoMi@int ng
et hyl engrasha 81 tPAL YARNtZ athes wHRANEH! st rotaYabel Lapahl-engf preventing
chi ppi ngxguhliNgy HtebN8nd making pickup difficult, and thus the content of
the crystal-nucleating agent may be 1 % by weight or less,
preferably 0.1 % by weight or less.
In the adhesive sheet for dicing, poly 3-methyl-l-butene
may be used preferably as the crystal-nucleating agent.
In the adhesive sheet for dicing, preferably the base film
may be a single-layer film and contains 50 % by weight or more of
the olefinic thermoplastic elastomer.
In the adhesive sheet for dicing, preferably the base film
may be a multi-layer film and at least one layer in the multi-layer
film contains 50 % by weight or more of the olefinic thermoplastic
elastomer.
The content of the clefinic thermoplastic elastomer in the
base film may be selected such that the content thereof in the meno-

layer film or in at least one layer in the



In the adhesive sheet for dicing, the content of the ethylene series

polymer is not particularly limted, but may preferabl y20peSembep 2005 % by

wei ght, nore preferably 10 to 40 %by weight relative to the olefinic

t her nopl astic el astoner. Wen the content is regulated in the range

descri bed above, the effect of the enbodinents of the present invention
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H aver, e?o r F

h t f 2 arran 6]
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gener at | 8h dfmafjiofr pokynsfrfizagion sWewenehe- base filmis fornmed as nultil ayer
film a |ayer €onths ridhgsine Hleeti fitr divamgopl Bist ikeseefasnoner and the

et hyl enecempiied ngody nerasimyebeharimgngegdeals metltihegstimonef] &yerta o a depth
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requir edatanis expasssDindrs zadlsmngaghoasnanotdner ahayetylareeeebyed he poor

stret chapdlynie ebntdinhingarenhy oy alsnkngaidie poh ¢ht Al LatliRer AoPbHSdNtG
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t he SEWﬁE@ﬁ&HEt%ﬁventlon may be exXhibited partlcularly effectlve V.

In the adhesive sheet for dicing, the ethylene series polymer
may preferably be high-density polyethylene with a density of 0.94
to 0.97 g/cm® and/or linear low-density polyethylene with a density
of 0.91 to 0.94 g/cm®. The ethylene series polymer is not
particularly limited, but may preferably be the polyethylene
exemplified above in order to prevent chipping.

In the adhesive sheet for dicing, preferably the base film
may be a single-layer film and contains 50 % by weight or more in
total of the olefinic thermoplastic elastomer and the ethylene
series polymer.

In the adhesive sheet for dicing, preferably the base



waf er during dicing, and thus the thickness of the adhesive |ayer may be
preferably 1 to 200 pm particularly preferably 3 to 502pmecerhteriongs di ci ng
step, the adhesive sheet for dicing nay be cut wusually to a depth of about
5to 230 pmwith a circular blade, so when the adhesive sheet is thinner
than the depth of the cut, thus permtting the base filmto be cut thereby
causi ng tHienpheplmwemaomulti brows 6f imcddds akr 082 éhenRaseyét |im tae méedi-t he
influencaagbrt heim cRinRREAY 3 ot Be Basghd bl-Mubse prrokbenatd £ culhel ages ve
sheet f orche@ngh gk AGC @l g Pshd:0 2aaborl rg%'?ltyieﬁé dd1e r gsephed NVenti on nmay
function EffECtThgeJcé!tal r&oh*ﬂ@n@dcf@%'h\éeo%@ﬁh QF o 0SNG 11Ne) adhesi venjayer

may be - {prneg, BLgLe &.bleys lo?gxlng‘r r%h‘tﬁé dlﬁé‘ses%tlh”% fdctb?%'e‘igc = Shzhtd dt B;

radi at i op gettt I.ng ag e5|t\ﬁe esion fl
|rrad|at with F‘ ssog;a “aff ey cy\tQ g%) ﬁlgralonofaeg
wafers, ﬁ% adlﬁ1 g %le HH ™ &SSP ]r]é’nt? ed ¥o‘fﬁltg RAfES, In
accor dank&® %ﬁrtall? ERcotY ¥Spalt Ut "PRE pheAe RYSIRIIGY, oft Petvenitdng

pr ovi dedg‘ém?rré’ttﬁﬁéi 8f Fibropy peEehtier 2B0H° ditsi RgSe cHhp ilSi @ffﬁﬂq @i ng the
adhesi vemdheld@ayrsr Tl rfg lager dexwdeilbéng abvyv @ l6Atbla theraerddstis be cut and
t hen cut eiagfames andhidsd wahyhers sexichepdiaptey ohvthe drazsectilan tdter eby

di ci ng t heasthminer Lalet e depth As thethed eriithl at olbmilauat bladsemirconduct or
el enent mayl beittéhfeotharebyFunigieing enbddy nertiagotat hee presemted,nvent i on
relate tehisdmal haget @ic0esnpro6uaedtbyatl 16 vyetbadi odd dicei Bgpasidasesi bed
above byaghifiga hBeamdiiir abhytp, heedby BR BoolPESCR fZH6N: OFy THE tBRAW NGS
Fig. 1 isapeSeohtoidnyigw é%@ﬂrﬂ% @nsrﬁa@mytqcoélémme%desﬁla@ sheet for
GLELNG PESRAATL0 B RlgoElod Yt | afbr DuCR H1CN B [ ATERERRED

Her ei “afh?f Q‘Eaéf_’ e rEheet y%e LI BCE reg éo f% pu‘isce“t
3%1 g g(? % % B n Fig.

|1,nvent| oo SI ve sheetco_’f1 feor lon écg%?(aﬂ?élst Suc}fhe 5\;‘5%8 tJichventl on is

corrposedp%rf A58 film 11, an adhe5| ve layer 12 arranged on at |east one
side of the BREeaFREFHVELShaRY f9° eireax P5 EPAFESr "BS i hontact with
the adhebhy&negyeptafie asthgskve olavedt 18] HeEwRWPhEmadhesi ve | ayer not

provi ded wit Aot kelgkese thiej pahesdiverilgyel maphacadpeby e legpeemialily arr anged
on one sfdeadfantabechadmit! mhm 4150 bausehe widhédivent ayastucaynalrso be f or ned
on bot h ds¢ides qohlite Immsd bwimy tEhe.gdhesineisheef flor sdmccoglwamral so be
wound i nwéifer faartmhefdecimpeadbechasenti L diirlskdes afe eldksv€e layer

- thernopl asf ike eragtei®Iy 1 to 200 um, particularly preferably 3 to 50 pm.

In the dicing step, the adhesive sheet for dicing may be cut

usually to a depth of about 5 to 230 um with a circular blade, so

when the adhesive sheet is thinner than the depth of the cut, thus
permitting the base film to be cut thereby causing the problem of
fibrous off-cuts from the base film, or when the influence of the
chipping of the base film is problematic, the adhesive sheet for

dicing acceording to embodiments of the present invention may

function effectively.

In the adhesive sheet for dicing, the adhesive layer may be
formed preferably from a radiation-setting adhesive.

By using the radiation-setting adhesive layer, the adhesion
thereof may be lowered by irradiation with radiaticns so that after
cutting and separation of e.g. wafers, the adhesive sheet may be
easily removed from the wafers.

In accordance with a second aspect of the present invention,
there is provided a method of



cont ai ni ng propyl ene and et hyl ene and/or a-olefin containing 4 to 8 carbon
atons as pol ynerization conponents. As a pol yneri zati onzrpagsmsiitzoos t he
olefinic thernoplastic elastoner, the a-olefin containing 4 to 8 carbon
atons includes butene-1, 3-nethyl pentene; 4-nethyl pentene-1, hexene-1,
octene-1, and the like. The olefinic thernoplastic elastonmer is preferably
a propyl ene-et hyl ene copol yner. The content of each polynerization
conponentdiidinghe @m@friBify tNeERDRY asdheC eliasdioner shathotfopardidiulyar by
limted insekabeasabbee 6h€di B GatBLIADPLASHEC cAkbashaMthesalchsties the
requi reneiineshoe pRakt BBl thadadsipes At tie Bagk t eNperaldieeyl uskngg ethdion
fracti onatd@Rial bty dchepeontent of propylene is usually 50 to 95 % by

vei ght, nore prefpsablie, 601tQ 92 %Py yvaldhlonBhoyd eRe A0 AHa@nel efin
cont ai ni nged 9y 8, CQ*uQQHe@t UL Rt JShe é&%tohﬁ\f,i ion LBELDRlAStI
elastone%mgigl ed8b ﬂE?%%%BS& Qﬁ. ﬁ %Is%kgbed

t her mopl agtLc § at§lth Q %rg S@(pt i.nyention contains

pol ymeri zat'i on tonpon nts escrl a ove and satisfies the requirenents
for peak nelting tenper n [is Lution fractionation.
The met hod of pr odu0| nga‘%1 eF % gF%ﬁ:ﬂqﬁpﬁoﬁiﬁsﬁ%ﬁ g? stoper. i ncludes a
met hod of succgég 5ol JzoaPtal of L R T SING Gt ST ERSE Yo 6 ages wherein
for exanpré eﬁlv%r%’ﬁﬂzeﬁ‘é I"FBT‘F&B@I ?ﬁ%?rdd'rngatPaWb%rﬁr(?EBBFerferen(’féﬁﬁr| sing
propyl ene, a small anobunt of ethylene and/or a-olefin containing 4 to 8
carbon atons is produced aPERCHIHIJONSPRQHEIE &RGFERRERCcONd and subsequent

st ages, a randberciopditgierthe adbebsvaEhaedpybendicnd etbyddimg andtlve ot her
a- ol ef i norepnttaiinivagt dort ds8deswhidredationgetisi Ipbgduetelerardta Met.hdd wherein
a propyl Bnesthonopal yher 1Qr the radiid@iveopRdyHTEr foeOaPEiR) AGcPrai ene, a

snmal | anmortprefseat hyd e iandi 9rcdmpogkaf bn £akai Ring 14 ,t anBa@dydienr at ons
and a rangam 100peLyARId GANREI KNG ehByLene Andna-pisf iR 16ODS A dHangsd to 8
carbon afonss Qryaa ! SRAAMEOPOE VIR R eHPE | 9 thd 8k é(!it?é};%veaﬂgiéf a%d0| efin
contai ni c4k ;;% @h&@rﬁ% %E%‘i’% e l%of’ég}e%“%o%rg el e % %AQEE' zed
232(:225%(3 % ]tl n cg hesde Ta%?eij? I easo V\% %nrrgrtle Sld% of
preferab*fhd LF%erelq:rﬁ%l tzlglr B b %g aﬁi&?gé?’e Juac‘éeésgll‘a\‘r’e %%? ?&?gfﬁﬁ gt PeEh
descri bed:.“*fhé c5’P%l ééé’a i #ﬁ%édé‘ﬁét‘é%s?h\?@ bB ﬁfér‘rlflﬁaf?rbrﬂsé’ REt

parti cul %43 Finfpedtomuett AetaReat al yst preferably incl udes an

organoalun1ruuﬁhﬁ:@ﬁﬁ@uf&ﬂ@mﬁ@01Udes an olefinic thermoplastic elastomer
containing propylene and ethylene and/or a-olefin containing 4

to 8 carbon atoms as polymerization components.

As a polymerization component in the olefinic thermoplastic
elastomer, the o-olefin containing 4 to 8 carbon atoms includes
butene-1, 3-methylpentene, 4-methylpentene-l, hexene-1, octene-1,
and the like. The olefinic thermoplastic elastomer is preferably a
propylene-ethylene copolymer.

The content of each polymerization component in the olefinic
thermoplastic elastomer is not particularly limited insofar as the
olefinic thermoplastic elastomer satisfies the requirements for peak
melting temperature and temperature rising elution fractionation,
but the content of propylene is usually 50 to 95 % by weight, more
preferably 60 to 92 % by weight. Ethylene and/or a-olefin
containing 4 to 8 carbon atoms are the rest of the olefinic
thermoplastic elastomer excluding propylene.



a solid conmponent containing titanium atons, magnesium atons, hal ogen
atons and an el ectron-donating conmpound as essential conpefswcs 20bkre, the
“or ganoal um num conpound is a conpound known in this kind of

pol ymeri zation, which is represented by the general formula (RL) mAl X(3-m
wherein Rz represents a hydrocarbon residue containing 1 to 12 carbon
atonms, X represents a halogen atom and mis an integer of 1 to 3, and
“exanpl es thereof include trialkyl alum numsuch as trinmethyl alum num or
triethyl aluni mpya clieikile aHdrypNadtdld 48 Stdnaas i NBid YhrsddiiE NnUM
chloride Qfydl&idl corldiHIUWRLS Y &Iyn;i@nféwénaé c%nég 5@5@& such as
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of rragne5| um a

LI, di hal i de,
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/rragne3| urReRRFd Sing |§°ﬂl’r]@rn@r:alﬂ anajie m‘m}‘ewfaml% R A ne,
chl or i ne,clafiigniaen taddingdid dcarforqp ol latoimsoande a grandeier abl e, and
t hese haldagensmire dimipadilsi ney RHyEdnd aiRd tme-dnetﬂm laanwm:mig\oh descried
above, b dmebob.ea%m o2 of PR Hopd1FnRAE kPRSI iyt @riad edldiM num

hal i des, g:or& haldgdes co% :.nli']%ﬁttleq: h 3 g{J?%%é&l echtc{ on-donati ng

corrpound |r<1) des ox %ré- S cO cc)icw enol ,
ket one, ¥4I érhé/;‘ S_Lb §‘al"| ggfﬁ g Acid or
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einafter, the method of successive polymerization
is described. The catalyst used in the successive
polymerization is not particularly limited, but the
catalyst preferably includes an organcaluminum compound and
a solid component containing titanium atoms, magnesium
atoms, halogen atoms and an electron-donating compound as
essential components.

Here, the organcaluminum compound is a compound known
in this kind of polymerlzatlon, which is represented by the
general formula (R }eAlX (3. wherein r represents a
hydrocarbon residue containing 1 to 12 carbon atoms, X
repraesents a halogen atom, and m is an integer of 1 to 3,
and examples thereof include trialkyl aluminum such as
trimethyl aluminum or triethyl aluminum, dialkyl aluminum
halide such as dimethyl aluminum chloride or diethyl
aluminum chloride, alkyl aluminum sesquihalide such as
methyl aluminum sesquichloride or ethyl aluminum
sesquichloride, alkyl aluminum dihalide such as methyl
aluminum dichloride or ethyl aluminum dichloride, and alkyl
aluminum halide such as diethyl aluminum halide.

Further, the solid component containing titanium
atoms, magnesium atoms, halogen atoms and an electron-
donating compound as essential components may also be the
one known in this kind of polymerization. The titanium



i norgani c acid esters, organic acid esters and organic acid halides, nore
preferably silicon esters, cellosolve acetates and pht gy Decarbet 20841 des,

"and nost preferably those organic silicon conpounds represented by the

general fornula R3R4 (3_P) Si (OR5) p wherein R3 represents a branched
al i phati c hydrocarbon residue containing 3. to 20 preferably 4 to 10
carbon atons or alicyclic hydrocarbon residue containing 5 to 20

preferably, 6 to 10 carbon atons; R4 represents a branched or |inear

al i phat i CohpaaeRr o c'i&%ﬂ'U@fCQﬂi:éﬁﬂthgaéoﬂQ 2 DhEEST BRbYe ! to 10 carbon
at oms; ﬁx% @rﬁé 04 %@m@ﬁnﬂ@éﬁ)n gkudi ng
tcyctzrf)ﬁlexrf'\ (%sgyrﬁ&ea on uccess vleégg% hiny Ilaq:g,nand
met hod, prd % an € Ejrlra??parmun 'gl % {"n%f or a ol e%aaﬁ
cont ai ni n %f 1b‘:(’.)n at%’ﬂ% WP PR ?%'f‘r%’ﬂ'%d at. the first stage
In the pr a tu o}

Eﬁﬁﬁp T} ctrtryethary ot g, trabubexy otiapium
pr ef er abl $ndothe e G“a? rreberallepr éFﬂQ‘tﬁ%%%r@%?‘"@“% A% Y. 5 MPa,
pr ef er abl gonox B magnRiun capewe uteckudes £ of opddabeyhoregresatt, and at
the seconzgnesior diloplddae dbalkoky | rRagnesiies allbxy i magnesiimi ng 4 to 8
car bon athakide canddtlandlilo@p| smeng zeli clwi ndgridmei wipocdchdbidealsner i-n the -
presence pfefdecalsbs Al YEhie kiloegéenpesms uinclwde S doaridd, Ghlmeifrer abl y 50
to 100 C Bfomindetedhisd N Sandng Wi éh adh s Lise!r s Gprdf Srdisi«l, SandPa f or
each of pRoOKY|RMEGEKk ed Py | @98 B/ @&pﬁli&&fffbﬁoﬂiéllﬂ%ﬂ:ﬁo 8 carbon
at ons, prS&ﬁ;S&ch dbsttfed 2oF8E, 15191: SOR YERSm COMYL Si ng
pr opy| e“ehé‘f &l éx?&?s a&%l‘?rﬁé al |n i bl {éé" %ﬁ;é&%&ﬂ&é@ at ons.

uct e conti nuous or sem - bat ch

The pol yne ‘?
System an %ﬁ régg n a 11_lthem]; Sstq Stage ds. con cnted in a
gaseous or |] fﬁ % lﬁ%p%l Tl zacl%l g}; ?:o ond stage is

al so condGe® ‘b%f%%%‘b% Brvf :gfefer ly in a
gaseous pﬂ]a‘é%hY%e FRERFYHHC 1 2Rk at ©
pr ef er abl 9% 19¢Bi A HRS . therepfidas sW%lﬁﬁt%#@% GRtFHEMG ¢

t her nopl a@?fmomecil%sﬁmra?)rm%abya%ﬁte vl e sanrd petpa\ddehave a
probl em stind abectiekidenatimg compdunds awe gy tieculanlky gurefenabdivni ng
conpound isopgaisr aidid aslslecraf t @ergapid yaerd zsd tears aind herdandst agtigge and
bef ore orhallide¢s, more preferably silicon esters, cellosolve
acetates and phtalic acid halides, and most preferably
those organic silicon compounds represented by the general
formula R°R? (3-p) S1i (ORS)I, wherein R® represents a branched
aliphatic hydrocarbon residue containing 3 to 20 preferably
4 to 10 carbon atoms or alicyclic hydrocarbon residue
containing 5 to 20 preferably, 6 to 10 carbon atoms; R
represents a branched or linear aliphatic hydrocarbon
residue containing 1 to 20 preferably 1 to 10 carbon atoms;
and p is an integer of 1 to 3, preferable examples
including t-butyl-methyl-~diethoxy silane, cyclohexyl-
methyl-dimethoxy silane and cyclohexyl-methyl-diethoxy
silane. ,

In the successive polymerization method, propylene
and a small amount of ethylene and/or oa-olefin containing
4 to 8 carbon atoms are fed and polymerized at the first
stage in the presence of the catalyst at a temperature of
50 to 150 °C, preferably 50 to 100 °C at a partial
propylene pressure of 0.5 to 4.5 MPa, preferably 1 to 3.5
MPa, to produce e.g. a propylene homopolymer, and at the
second stage, propylene and ethylene and/or a-olefin
containing 4 to 8 carbon atoms are fed and copolymerized
with the above homopolymer in the presence of the catalyst
at a temperature of 50 to 150 °C, preferably 50 to 100 °C
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pol-ynmerization at the second stage in the range of 100 to 1000 tines noles
of the titaniumatomin the solid conponent in the cat g} pstertst 2005
‘sinmultaneously in the range of 2 to 5 tines noles of the organoal unm num
compound in the catalyst. The active hydrogen-containing conpound incl udes
e.g. water, alcohol, phenol, al dehyde, carboxylic acid, acid am de,

ammoni a, am nes and the |i ke The olefin type thernoplastic el astoner
produced by the nmethod described above has a nelt flowrate (MFR) of 0.1 -

to 50 gll@tra'rp@astﬁmqsf@mratoﬂ 6 e3Pes o4 L5 e £ dacwneer a | oading of

R T e S REL TR
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nol ecul e, thvef byt t dieadd R € aromdudest | i ed . galdwodmaser flidquid ghweser esent
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as . constédribidtd®Sim, a dlsdEYs her COIPORE it sd hpDHefduliLr19 her nopl astic

el ast ormer ﬁémyammdt feémrﬁ%)ésd\ﬂ t hrn Ot A | Gk H S ath

el astomergpide rlfge@s ry, SLAD) f&ﬁ&éﬂﬁ?tl Gd 6§I1{E§1 eI astoners

i ncl ude conve jigs ﬂ_ s ‘§ stzﬁeet %_53 o @amle known
drad eqtah

ol yol efi suc ene. an ne as el as
Bol zet hylééisa c'enrleer %?1 st’::s gﬁ ﬁ%ot %Eﬁre JrACNG
ol yur et r'ene ' Iene ro | ene

fub)l:/)er orlﬁa% %‘hec taning, S ]ébrﬁﬂq%qﬁge/ yl gnepgnd
propyl ehPohiierization iat cohe sy stage anchBsferR G Quzddiescri bed
above, tRekmarigagion it othe seqend tstagepinndiie rangs @00 tche base
filmis ubQRf |5Ainsss sdles il gthe ol baovdiem @rheime dablthe8Eakisly wei ght or nore,
for the odnipmierf in ctlenté¢aigplponteraxtd Grinofl Hanwoousslyofiin dies ravilgen t he
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‘conposed quieiBrap] Y THe aactivd Hphfgdiiaediltefining (duaiptuipld Shicludeast omer
and a pad rErwoest Al Al dsh&t NPHH18S A d8lyde ,PlarBYxA3ld Qid,

acid amide, ammonia, amines and the like.

The olefin type thermoplastic elastomer produced by
the method described above has a melt flow rate {(MFR) of

0.1 to 50 g/10 min as determined at a temperature of 230 °C
under a loading of 21.18 N in accordance with JIS K7210, a
density of about 0.87 to 0.89 g/cm’ as determined by a
method of replacement in water in accordance with JIS
K7112, and a stiffness modulus of 600 MPa or less as

(gﬁ determined at a temperature of 23 °C in accordance with JIS
K7203.

The olefinic thermoplastic elastomer can alsc be
dynamically heat-treated in the presence of a known organic
peroxide and if necessary a crosslinking agent containing
one or more, preferably two or more double bonds in the
molecule, whereby the MFR can be regulated.

The base film in the present invention may contain
the above-described olefinic thermoplastic elastomer as
constituent resin, and may be composed of the olefinic
thermoplastic elastomer alone or a mixture thereof with
other plastic resins or elastomers if necessary.

Preferably used plastic resins or elastomers include
conventional plastics or elastomer sheet resins for example
known polyolefins such as polypropylene, polyethylene and
polybutene as well as polyethylene terephthalate, polyvinyl

11



conponent. As the ethylene series polynmer mxed with the olefinic
thernopl astic el astomer, a polymer containing at | eastgﬁgegg}hbmg@yl ene
‘as a polymerization conponent can he used w thout any particul ar
limtation. The ethyl ene series polyner includes e.g. high- pressure

| ow-density polyethylene with a density of 0.91 to 0. 94 g/cn8;

hi gh-density polyethylene with a density of 0. 94 to 0. 97 g/cn®; |inear

| ow-density polyethylene with a density of O 91 to 0.94 g/cnB; a

et al | 0 Rk © Hitlyahethand e Hdly2ARd SWytlana dgpel ty of 0.88 to

0.91 g/cnd for a- Q | ntakni.Nna 3 fo 8 carbon
ot omesudfan e A AL e @Y%g’ggéémf sflert, r“%fbear el vy -

ot hyl ene- YBRF o EERERE GRS SEYISP A (o 0. 88 of cre.
The net h@rosylansd andigr ohedefdmypavaisdmnad go ﬁmsaa;h@ mfemsar ticul arly
i mted, Ashdesdraded ebpver,s tiee qondeandedff dheeodfliailey a hi gh- pressure
radi cal pdiemeplzattiion edaisitothear ilmy thec borseh fatlimois ausuad LyoSPmér byat i on
met hod usidigyht Areglodte,t prefeaadlySiB0 & by wWaight ot moxat,alfpat thech as a
net al | ocHEFdatpof §eventingl Geniritivne oFeHibrope WIE-duts.udes e. g. an

et hyl ene-vi nyl yhee! ahe ¢ABALLARE OEVAhippingPeey ¥Rk Bhsecelthikere and

et hacry/ﬂ&ﬂ%a@/ Q:'he”%faﬁéc'ﬂhﬂi Qs FonpRiXeld) PRlrehra®iylbena and acrylic

aci d and %e 01%9:'9.91 W ‘1%‘?4 cOfel%%%!m‘éQea% Jretal

met hacr yI m;l % 1%5 oﬁ&%@! gne-nan- COI’IJ ugat ed
di ene co o e %égD%) an e y ene tyr cof)'oP'yrrer

ethylene- co and .the |ike. - e eth Iene series
pol ymers. §$Fy @Ssﬁﬁeehfﬁ&ﬁ&swPPﬂyaeaeﬁgrﬁ§ B 8% o 0- 67 g o
@and/ or |q11%1m1°o o SLRAALOMe T, B PRLYERT Cpnspinisg A% . 94-

g/ cm 3 adeamteRd alﬂler% &ﬁP&Jlaﬁy a li’lcg?m&é%ﬂt}mpé‘mﬁﬁ%é’% th a
density d&fe Oiskd twithout gﬁlﬁrrpantg-c%aéf dgiitatiPhe ratio of the ethyl ene

seri es pol yner The eltbylgng7sBedeshprlyoes dnefludes ehgrnbpbhstic el ast oner

i s pref eraddssdrde AdhC-dénisy tywpiodlvle thy ldaec milthd aakdewnsit¥hefmdt. Bdd tof i xi ng
the ol efd.niag g/Me’oRightdenel agt pokyethibehbewbthyd edensttyesf pol yner is
not partiggarde/ 0.19mM gedm’® pulihesrexawpliénsdty pohpdtiy1aRe twkekadi ng by a
Banbury raewmtyao% R0lo- £ OWIAE R/ MES aOfheBal YoBesrs YpEXL ERGEENnENd a

net hod of AR c(o%r&iyl&l (i_ngr q:g‘) tta%rlqsq_l‘{__y ng B e guq_})l gn gf '[/%3“ | m can be

for example a copolymer of a-olefin containing 3 to 8
carbon atoms such as propylene, l-butene, l-hexene or 1~

octene; and ethylene-o-olefin copolymer rubber with a
density of 0.85 to 0.88 g/cm’. The method of producing
these ethylene series polymers is not particularly limited,
but these polymers are produced for example by a high-
pressure radical polymerization method or by a coordination
- anion polymerization method using a Ziegler type catalyst
_(J‘ or a single-site catalyst such as a metallocene type
catalyst. The ethylene series polymer includes e.g. an
ethylene-vinyl acetate copolymer (EVA), a copolymer of
ethylene and methacrylic acid and/or methacrylate, a
copolymer of ethylene and acrylic acid and/or acrylate, a
copolymer (ionomer) of ethylene and metal methacrylate
and/or metal acrylate,. an ethylene-propylene-non-conjugated
diene copolymer rubber (EPDM), an ethylene-styrene
copolymer, an ethylene-norbornane copolymer and the like.
Among>. these ethylene series polymers, high- dens1ty
polyethylene with a density of 0.94 to 0.97 g/cm. and/or
linear low—den31ty polyethylene with a demsity of 0.91 to
0.94 g/cm. are preferable. 1In particular, high- densmty
polyethylene with a density of 0.94 to 0.97 g/cw’ is
preferable.

The ratio of the ethylene series polymer to the

12



(pol yneri c:.,_sc

mentioned. In particular, the nethod of nelt-kneading is preferable.
During nelt-kneading, the olefinic thernoplastic el astonpecanskritbes

"ethyl ene series polyner can also be dynamically heat-treated in the

presence of a known organic peroxide or a crosslinking agent containing
one or nore, preferably two or nore double bonds in the nol ecule. The
total anmount of the olefinic thernoplastic elastonmer and the ethyl ene
series polymer in the base film is usually 50 % by wei ght or nore,

pref er ablgi 5 b haeidilla st B s e d NS qiéees“éragilgp@thsmg% aky ppi ng.
The base »Iéllgmcaag Re . anled aﬁox}@cem Mwéa é@flﬁﬁfﬁé Sheh as mneral

I, fill gésg d
var | ous %‘. AN ﬁ%‘% e fod f!fﬁrl@eoéﬂ%ﬁ ﬁﬂ’@ Bt
| S
n

|
agents a C@”? 2 rsaﬂﬁ a:}ems "bAraﬁﬁgﬂ ﬁ;ﬁ Seagycleating
] %ﬂﬁ |2
g(r)ﬁ:)?opyﬁdé’r% hlen % t&"(ﬁ“&/ ‘Hﬁm dpetien d’tﬁ it H'"é“bz}%% filmin

this i nv@anigenerhe dghiRARtighlak &%twathﬂfhcéfatmq%dz knpading ke base

filmis mrEfaznaile 0. Gding meljptineagddngy  theheolafigtis - nucl eati ng agent

is not pdhemmdrdidstid ialiashbmepndirek il esthlemspfsgnica) ¢ gprdn gan

I nor gani &l soiEo Wsamicsli lgu hezelr-iomed texl aigi dheo iprestaaicas aiff ;a thveof |

di benzyl icisyanisoidedodide/ per corpmasdsinkaimg dyeasp eirdditing e ainds,

M xt ur es mfreCy PrcfpRibMaltnd JEhiradiddubld Gl 4 W eiesdlds. and

al kali netal fatdey tdBH10GRRUNE I3t Qﬁaé)rollééﬁ':ﬁcmt%@rﬁiéi@laéﬁl@' um - hydroxy

car bonat @1.a B andfthe dindlcte ru&h% : VRS S ba%?y gg&grﬁgl J or
o 1

as a m Xty %r}FQJoJé(a’B% e%:h ékeedé‘orﬁ %%%e% 3’% %5?%3 de talc,

alum si I | c car bon
bl ack, cla mnera s a of‘tcﬁ’ c acids
i ncl ude c;sé%i?‘;g t "f’f&"i &? &ca?f”’r? 1&’? Exanpl es
t her eof 57 Y GHild <o d"'alé-hcé‘?"rﬁac Flaygi gnd é’@lrd-°“5rml efic acid,
azel ai ¢ AAH tivasm Such A anddesdgdants aanticed Stabiddmeds 2005 citric
aci d, butmtd atatds Foeptiso dabgidamtsne d#@%@ﬁ@oxﬂ@@@éﬁ&imgapht heni ¢
aci d, cycgepdis,ane-crystal-nucleating agents and P-crystal-
nucleating agents.
Among these additives, the crystal-nucleating agent
having a crystal-nucleating action on polypropylene is '
preferably contained as an additive in the base film in
this invention. The content of the crystal-nucleating
agent in the base film is preferably 0.0001 to 1 % by
. weight.
The crystal-nucleating agent is not particularly
O limited, and examples thereof include various inorganic
m ~compounds, various carboxylic acids or metal salts thereof,
dibenzylidene sorbitol type compounds, aryl phosphate type
compounds, mixtures of cyclic polyvalent metal aryl
phosphate type compounds and alkali metal fatty

monocarboxylates or basic aluminum - lithium - hydroxy -

carbonate - hydrate, and a-crystal-nucleating agents such
as various polymeric compounds. These crystal-nucleating
agents can be used singly or as a mixture thereof.
Examples of the inorganic compounds include talc,
alum, silica, titanium oxide, calcium oxide, magnesium
oxide, carbon black, clay minerals, and the like.
Examples of the carboxylic acids include carboxylic
acids excluding fatty monocarboxylic acids. Examples
thereof include malonic acid, succinic acid, adipic acid,
maleic acid, azelaic acid, sebacic acid, dodecane diacid,
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. carboxylic acid, 1-nmethylcyclopentane carboxylic acid, 2-

met hyl cycl opent ane carboxylic acid, cyclopentene carboxnygmﬂﬁﬁ#Q005

‘cycl ohexane carboxylic acid, 1- nethylcyclohexane carboxylic acid,

4- nethylcyclohexane carboxyllc acid, 3,5-- dinethylcycl ohexane carboxyllc
acid, 4-butyl cycl ohexane carboxyllc acid., 4-octylcycl ohexane carboxylic

_ aCid, cycl ohexene carboxylic acid, 4-cyc|ohexene-|,2-dicarboxyLic. aci d,

benzoic acid, toluic acid, xylylic acid, ethylbenzoic acid,
4-t- but yl hanzel caém d,b@@necxﬂffcaa%!ayﬂm hali&, aSighne i Mellitic acid and

pyrorrellleé ,.rr_eta?c 1,59 em@ea?&&ar a% &@ﬁéﬂs normal salts
or bfasm vml éh éﬁﬂep&i (f SI m

oo sarr oefn%anef-@ﬂ gfzmc il e
sorbitol & -Pfaz‘f"' T %rn?lﬁxane

1. 3- benzﬁa}rd’é’iﬁ’lz“ﬂ Afidy r@w%%qmegﬁ% tceﬂrbox.vllc acid, 3,5-

1. 3- p- netdipaidplavaiahaxane qaabanvidehadishbidrutyleyclohexane

- 3- p- et [sATRarliG awid- A1ectidopalichexkanpreathaxylic acid,

- p- netdydisdrezenal ararbibxyrlp-c etdbd benaptdiddraxare i (idicarboxylic

- p- et adikkbn byen zdeine a4l p-talstiy ldecnk,y | xydieriei s Grdiid 0lgthylbenzoic

2- 4- iy -avei-yd stz cden aeidsordaliiaiylic acid, phthalic acid,

, 2. 4- Hirsmilativild el ARy romdliltidic lacid. 4-A60|nﬁatals salts of

p - Pr opsHdaanzdy 1@@'&&&@' 1n&1n%:12 s dPHasic salts thereof

ropyl bengwy qgﬂ'ﬁ])ﬁﬂ{ éd&:mﬂn 1o ' nﬂa.gn s:Lum, ca )

utbeen§M!cg1 Q%;or -th%a_ q§g orbltol,1-3 ,
Q! 16%} benzylidene)

engr:

-4--Dbis (p t-
2. 4-benzyl i dene soriﬁ 11 . Benz

di - net hy &z ? ddde zmhldfns ?C’Ebl}tQ r2 1 3'1aenzyl1dene—2 1-p-
dlnethylb&ﬂiﬂﬁhﬁnﬁﬂkmﬂdna(ﬂoﬁbxidlw4Hﬁsbéﬁky1ldene-24-p—
di met hyl l@aﬂmedﬂya)ﬁ&m tsrbitdl]. 4P 4xaet§1beab§niaéﬁe@ae) sorbitol,

1.3,2.4-1 l4i d s ene- 2. 4- p-

chl orobe%% d'e e s%léﬁ%l q'nfl 8{%}_}%% ?g'ggene 274 benzylol dene

sorbitol, ?? 'déﬂ%' Won:t lh%?ﬁ? }de95T2G6RE. sorbito

1- 3-p- chlmxmmmmy Ab3rpyethieheenzybidene—2-4-p-

1.3-p- WEH@H}@GJbéﬂdydﬁnﬁn% 4dybi tehl, 010D eRnay-bisqpemeehblbehzylidene) '

1.3-p-et @Qz‘%@i | 1 qe8er.2 453 8-(pChkg 9 SH haﬁm)sg%&%anﬂ L2342~ 4-Di s(p-
|t0|1 ‘The

chl or obenzyl I den€ sof e 6un i0¢l udes e g.
it hi um BAP8 YotrEMA atsé’r g’l'u %{%8 ? Iﬁ 27 Decenber
2005 propylbenzylidene) sorbitol, 1-3,2-4-bis (p-n—

butylbenzylidene) sorbitol, 1-3,2-4-bis(p-s-
butylbenzylidene) sorbitol, 1.3,2-4-bis{p-t-
butylbenzylidene) sorbitol, 1-3-(2’-4’-dimethylbenzylidene) -
{ 2-4-benzylidene sorbitol, 1-3~benzylidene-2-4-(2-4/-
dimethylbenzylidene)} sorbitol, 1-3,2-4-bis(2’ ,4'-
dimethylbenzylidene) sorbitol, 1-3,2-4-bis(3’,4'-
dimethylbenzylidene) sorbitol, 1-3,2-4-bis(p-
methoybenzylidene) sorbitol, 1.3,2.-4-bis (p-
ethoxybenzylidene) scorbitol, 1-3-benzylidene-2-4-p-
chlorobenzylidene sorbitol, 1.-3-p-chlorcbenzylidene-2-4-
benzylidene sorbitol, 1-3-p-chlorobenzylidene~2.4-p-
methylbenzylidene sorbitol, 1-3-p-chlorobenzylidene-2-4~p-
ethylbenzylidene sorbitol, 1-3-p-methylbenzylidene-2-4-p-—
chlorobenzylidene sorbitol, 1-3-p-ethylbenzylidene-2-4-p-

chlorobenzylidene sorbitol and 1-3,2-4-bis(p-
chlorobenzylidene) sorbitol.

' The aryl phosphate type compound includes e.g.
lithium bis (4-t-butylphenyl)phosphate, sodium bis(4-t-
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but yl phenyl ) phosphate, |ithium bis(4-cunyl phenyl)phosphate, sodium

bi s(4-cutyl phenyl ) phosphat e, potassium bis(4--t- butyl pbenmgbdmbasiobat e,

cal cium nono(4-t- butyl phenyl)phosphate, cal ciumbis(4-t-

but yl phenyl ) phosphat e, magnesi um nono(4-t- butyl phenyl ) phosphat e, magnesi um
bi s(4-t butyl phenyl) phosphate, zinc nono(4-t-butyl phenyl)phosphate, zinc
bi s(4-t-butyl phenyl ) phosphat e, -al um num di hydr oxy- (4-

t-butyl phenyl ) phosphate, al um num hydroxy-bis(4-t- butyl phenyl)phosphate,

al um num batg1PhénPl) yhosSphxte , PROERDGh €bi § 04l iy lphenyl) phosphate,

- 2,2 - et h%&ﬂ&nbbﬁé 4ﬁc 1ph i V) PhEShA BEOSPHBL 851 R UbE 4 -t~

55 'ﬁé?y*ﬁ hg"‘eb“a ’*‘ﬁ‘ﬂy‘““ Zﬁﬁta?e Pt hi um
2,2 -net het Ut f f t lithium
2,2 -ethy ’%‘5% e I|th|um
2,2 -net )p ﬁ % gi odlum
2,2 -eth ; ’r%’? ? %yl ‘B&‘? ‘?"i'li? (ﬁ” 2,2 -

nethylenez%Pg( high %31PPT
e R T
u sodl um
2,2' - but glbu‘e&mhenswpﬁoslphateutwmyz f@?mgﬂmkenesbmm&di-t-
2, 2" - -t - dowgyiphényybnphdsphdts; dsodimt hYy ) Dheuthy phdepddb s (408 dir & 2'
-t - oct yl neabylphenPl pphdsphatd| - $odbath y2 phenyd Hipfbepdh s ( FHastinyfl 262"
- et hyl ene-b@tﬁiﬁh 1)ybhobphael] yi@ae%)z)r@sah@ﬂeylmm €4 26=di-
méelt le gnet%hﬁfl ‘{% 1ﬁpn6§m gué i@m&iﬁ%m.@t@ éﬂ@—bj.s(il (3:2 N
' b h &FIEBBX
-ethylld YL iéﬁ q&xﬁi SUR -
T Tk e i
neth e photassiu

2,2 “et hy ‘%léy’iﬁ 6£“ Y g/;? ‘§/ 144 i thium

nO

“ﬁ%sw

bIS[2 2' b g Qgph esi um
bi s[ 2, 2' ?@wa%n%’ bb'g%niﬂsd%n%bm% % w ) phosphate,
bi s[ 2, 2' We%ez'bT% ybidepethin{4 naf1) phe sphatiam

tris[2,2 Sm@%¢WI%n%’bts?thim#thy¥ﬁn%dh#ﬁﬁﬁm6 dkrosphat e], cal ci um
bi s[ 2, 2' -metiylpenyl thospist by - $odiwutd) Phetmdd pHospitatleinecal ci um
bi s[ 2, 2' -bxs (W) 6-cdiretthelylwhahyl Fihd splehany | Sghioep 2] -madydiana—-
bi s[ 2, 2' -bid pbiiné éhybt biyt-Iba ty Inlienyiieshd gpimsphaiciium @glaei-um ‘
bi s[ 2, 2' - 10}l Sed-161 Hyd - @tﬁylmwwﬁgmﬂﬁﬁmm@mﬁa Gddium

bi s[ 2, 2' -wlwaﬁe&ﬂ & ; 6 bl Phaie)1-phos Pt eny BFIRS NIt ,

bi s[2, 2 s;cmlﬂmsi% éll'.:hylldene—bls {4-s-butyl-6-t-
butylphenyl)phosphate, sodium 2,2’ -methylene-bis(4,6-di-
methylphenyl)phosphate, sodium 2,2’-methylene-bis(4,6-di-
ethylphenyl)phosphate, potassium 2,2’ -ethylidene-bis(4,6-
di-butylphenyl)phosphate, calcium bis[2,2’-methylene-

bis (4, 6-di-t-butylphenyl)phosphate], magnesium bis[2,2' -
methylene-bis (4, 6-di-t-butylphenyl)phosphate], zinc
bis{2,2" -methylene-bis(4,6-~di-t-butylphenyl)phosphate],
aluminum tris{[2,2’-methylene-bis(4,6-di-t-
butylphenyl)phosphate], calcium bis[2,2’ -methylene-bis(4-
methyl-6-t-butylphenyl)phosphate], calcium bis[2,2’-
ethylidene-bis (4, 6-di-t-butylphenyl)phosphate], calcium
bis[2,2'-thiobis (4-methyl-6-t-butylphenyl)phosphate],
calcium bis[2,2’-thiobis(4-ethyl-6-t-
butylphenyl)phosphate], calcium bis[2,2’-thiocbis(4,6-di-t-
butylphenyl)phosphate] , magnesium bis[2,2’-thiobis(4,6-di-
t-butylphenyl)phosphate], magnesium bis[2,2’-thiobis (4~-t-
octylphenyl)phosphate], barium bis|[2,2’ -methylene-bis(4,6-
di-t-butylphenyl)phosphate], calcium bis{ (4,4’'-dimethyl-
6,6’ ~di~t-butyl-2,2’ -biphenyl)phosphate] , magnesium
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t - but yl phenyl ) phosphat e], nmagnesi um bi s[2,2'-thiobis.(4-t-

octyl phenyl ) phosphat e], barium bisl12, 2'-net hyl ene- bi s( 426pecember 2005

"di -t-butyl phenyl ) phosphate], cal cium bis((4,4'-dinethyl-

6,6 -di-t-butyl -2, 2" -bi phenyl) phosphate], magnesium 15 27 Decenber 2005
his (2,2 -ethylidene-bis (4 ,6-di-t-butyl phenyl) phosphate], barium

bi s[ 2, 2' -et hyl i dene-bi s(4, 6-di-t butyl phenyl) phosphate], al um num
tris[2,2' -et hyI i dene- bis (4, 6-di-t-butyl phenyl)phosphate], alum num

di hydr oxypis zf%&%ﬁ%—ﬁﬂ@@ - d - RPN PNGHE S Ka tf UM num

di hydroxybgr Sy 585 4, dudgehenyl Y phosphat e, al umi num
gfgkoﬁﬁm Qéhe 15, (hunbilim ttﬂ‘EPﬂ @Q%ﬂyﬂ@ér@-at el
bi s[ 2, 2 - e%ﬂel: I S ﬁy]‘f@/‘?;y&)tp}%oﬁ rf I ’%ﬁq}de;q Yd"i |’f%.n| um
g: E%ﬁg o Pl’tﬁ‘ ffg ib S(t ‘F‘-’-Yb 'hen hosphat e] Hin
) - 1 ,
: Lfnoﬂhlr%mm b 'tﬂltﬂmhﬁm@ﬂéﬂm e l@ﬁwlqu;@ﬁml ] e,

al umi num bieiE2,3/ ety lznardisl %Tmmsbl-sfiztmmmmbmmm»

phosphat etitaimm rivhydhidwsitoie/ 2, 2" -t thyt lictendils 6 A-8lidit+1 - but yl phenyl ) -

phosphat ehutybplednyii iphra splcrioady,- i Aidiydrtdut-ibden(e, 2’ -methylene-

hi s( 4, 6- dbi# (dpsydipheiyd Oyliptsahie )ajho spter tad 1k alzi vorirdluns adstys- of fatty

monocar baxys [ 2, Wd&hﬁ%ﬁ-aﬁ@(meddﬂ-&m&dyﬂﬁlﬁrﬁmq'ﬂﬂb%%@| ent aryl

phosphat ealﬁﬂﬂﬁuﬁ?c&mﬁim:@ﬁ Hf Men LIAH IR thife- gqpounds

descri bed,gppMe,d %éﬁﬁﬂ&maﬁﬂfﬂﬂ{m Hy RS HIWPS Bt fe i1l ¢ acid,
Q |

ddfipl
t I tyl d,
('ngﬁa'ngl g%f’sg?-rnid)&h%l—%f 'bcht&ﬁ(ic[ﬁ’éﬂr;ﬁ&)a 1{3 ﬁdi h%&tr %I%Qll%ﬁgldcz sooctylic aci

r

almtic acid,

ne—bls QJp
stearic Cl _hydroxystearic
acid, ri alh Z%}f%% @5@ acs {ﬁ’y acid, melissic
acid, st “ct“&’atéf el pt oacetic acid,
0- dodecy! ner cagk @etéé Falh\ 9ty FafitnmeeeCasPerYd igc AFidtd

a- N- net hy‘l's‘?@ I G&‘I"é’lﬁ%ﬂ?’d—'ﬁ? d-ﬂ"ret: wgldc WYW@I% Iméomaltﬁcl udes
e.g. pol yerps | eempounshlopts3-ofhgthe |atyl pivcaphabsotype aamplepnds. pent ene,
poly 3- eddstribegbrbeve ipsilnds dstthilud,- pedisme ompplotassivex Ippllts- hexene,
poly 4, 4-dif netdityic laqient daestipolacidd A-pdiopeiomilc lacikisx @veryliel weid,
4- et hyl - lodiey®Ene adqial,y idcRidtytlile xdele nogp@inpic acid, decanoic
acid, lauric acid, myristic acid, palmitic acid, stearic
“aeid, oleic acid, linolic acid, linoleic acid, 12~
hydroxystearic acid, ricinoleic acid, behenic acid, erucic
acid, montanic acid, melissic acid, stearoyllactic acid, p-
dodecylmercaptoacetic acid, f-dodecylmercaptopropionic
acid, pB-N-laurylaminopropionic acid and P-N-methyl~N-
( laurcoylaminopropionic acid.
The polymeric compound includes e.g. polyethylene,
peoly 3-methyl-1-butene, poly 3-methyl-l-pentene, poly 3-
ethyl-l-pentene, poly 4-methyl-l-pentene, poly 4-methyl-1-
hexene, poly 4,4—dimethyl—1—pentehe, poly 4,4-dimethyl-1-
hexene, poly 4-ethyl-l-hexene, poly 3-ethyl-l-hexene, poly
allylnaphthalene, poly allylnorbornane, atactic
polystyrene, syndiotactic polystyrene, poly
dimethylstyrene, poly vinylnaphthalene, poly allylbenzene,
poly allyltoluene, poly vinylcyclopentane, poly
vinylcyclohexane, poly vinylcycloheptane, poly
vinyltrimethylsilane and poly allyltrimethylsilane.
These polymeric compounds can be obtained as
propylene polymers containing the above polymeric compounds
at a concentration of about 0.01 to 0.15 % by weight by a
method as shown in e.g. Japanese Patent Application Laid-
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al Iyl napht hal ene, poly allyl norbornane, atactic polystyrene, syndiotactic
pol ystyrene, ‘poly dinethylstyrene, poly vinyl napht hal egepeBShber 2005

“allyl benzene, poly allyltoluene, poly vinylcyclopentane, poly

vi nyl cycl ohexane, poly vinylcycl oheptane, poly vinyltrinethylsilane and
poly allyltrinmethylsilane. These polyneric conpounds can be obtai ned as
propyl ene pol yners contai ning the above polyneric conpounds at a
concentration of about 0.01 to 0.15 % by weight by a nethod as shown in

e.g. Japaspsse Nal£580,PPLosH ivHetdinl dSo2 7 mcilre £ 6 NO. 43204
(1990) whedel i Gufd 10 1061 éEEE"E% éﬁthQQEé' Lid i POlyeric
Co”pound é)ffié&“m:ii 5(9 ﬁl g{b éfﬁ@r Jeth
propy! en ;df"' Lz S0RALY ﬁﬁ eﬁﬁ& amaurgtﬂa ng!
et hyl ene Tt ol efinic
t her nopl &4 &%I‘és?%n P’éP ‘ét%ﬂ ‘ﬂ’tﬁbl eating
agent camlﬁf#ﬁs@dt@m@%aﬂnc a?k?s‘éﬁwq!’br nthe vmmeﬁ@lq)l%qmm@d as

t her nopl estéxystabtopekeating adgent ccam kg guixedthtefficienthmanht i ng action
i n a ver yunisfodnhlnmith . thiherlefinie yiceimopiEsEic el agemien s @

| ow- ol ecadlaieve o cettcle 1 Tdret achiyestal-rined Vet ridh eaditgisen niad e ivedryand t he
adhesi ve dnyXY amodwwer ed and sem conductors are contanmi nated wi th netal
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pr ef er abl y Fiithdn HhRFeSARE imventdsnas@nc bel astoner. The

mul ti-| amodweﬁlclam envengiRpral feghnicuins audly asoexdmvséoa,
| am nat i othes uthii clase€o- ethdreatsfi ais arsubdly aabaied i10n tes i3I0 fhwe above

pol yol ef igySt&rably Ubic | R 6ES- 2on1% LSWHAN 2254 1id WiByTRE 8 thh ect ed
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about 150 um where a circular blade will reach during

" dicing is preferably a layer containing the olefinic
thermoplastic elastomer. The multi-layer film can be
produced for example by conventional film lamination such
as co-extrusion or dry lamination using the above
polyolefin ete. in other layers.

The resultant base film may be subjected if necessary

to mono- or biaxial stretching. Stretching is conducted

( preferably at about 60 to 100 °C. The base film thus
prepared may be subjected if necessary to conventional
physical or chemical treatment by matting, corona
discharge, a primer, and the like.

The adhesive layer can make use of known or
conventional adhesives. Such adhesives are not
particularly limited, and various kinds of adhesives such
as those based on rubber series, acryl series, silicone
series or poly vinylethers series and the likes are used.

The adhesives are preferably acrylic series
adhesives. Acrylic polymers used as the base polymer in
the acrylic series adhesives are usually polymers of alkyl
(meth) acrylate or copolymers thereof with copolymerization
monomers. The main monomer in the acrylic polymer is
preferably an alkyl (meth) acrylate giving a homopolymer
having a glass transition temperature of 20 °C or less.
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prepared may be subjected if necessary to conventional physical or

chem cal treatnment by matting, corona discharge, a prifepecatiserizoos! ike. .
"The adhesive | ayer can nake use of known or conventional adhesives. Such
adhesives are not particularly limted, and various kinds of adhesives
such as those based on rubber series, acryl series, silicone series or
poly vinylethers series and the |ikes are used. The adhesives are
preferably acrylic series adhesives. Acrylic polynmers used as the base
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the like afeﬁamﬁrf@nk%- %ﬂé&@hewﬁh W e Taarlkiddhesiye al so
(capabl e Qiap%ﬂ;f U Aoy il 140 qg,gd R did h!en nadlf Pagsent

i-nventi orn. dg al o.r}“;e%[g :P re o) set t1ng

dh ‘% 5t d1°q€\h d‘n° di at tt
Shesi ve B3 b 5‘ seutarly n, G 5ot SHIE A P g?a s Ll °”ofeaf{2?
the dici mj’ ‘ﬂ*e ?%L‘fﬁaé’e*!’d_l’ﬁ ﬁ‘r : ’3??15’5‘? 1VPad.
per meabi 13ABeSTHR Widd: e crFrastiatag aﬂﬁé’s.wwcam?eéoge e 2 avﬁa‘ve base

pol yner (& Wi shan,) sthdhe badeafiidm rrafianaplyohgsnemtfindent
radi at i orrasd@atinn eanmsadilitey: be any of such conponents as nononers,
ol i goners or pd@hergestiataamgeddingn adielsdived dmigiladesnes gi.n thiee nol ecul e
and above base polymer (acrylic polymer) and a radiation-
setting component. The radiation-setting component may be
any of such components as monomers, oligomers or polymers
having carbon-carbon double bonds in the molecule and
capable of setting by radical polymerization. The
radiation-setting component includes e.g. esters between
polyvalent alcohol and (meth) acrylic acid, such as
trimethylol propane tri (meth) acrylate, pentaerythritol

tri (meth) acrylate, tetraethylene glycol di {meth)

acrylate, 1,6-hexane diecl di (meth) acxrylate, neopentyl
glycol di (meth) acrylate and dipentaerythritol hexa (meth)
acrylate; acrylate oligomers; and isocyanurates or
isocyanurate compounds such as 2-propenyl-di-3-butenyl
cyanurate, 2-hydroxyethyl bis (2-acryloxyethyl)

isocyanurate and tris (2-methacryloxyethyl) isocyanurate.

Further, the base polymer (acrylic polymer) used in
the radiation-setting adhesive may be a radiation-setting
polymer having carbon-carbon double bonds in side chains of
the polymer, and in this case, addition of the radiation-
setting component described above is not necessary.

For setting the radiation-setting adhesive by UV
rays, a photopolymerization initiator is necessary. The
polymerization initiator includes e.g. benzoin alkyl ethers
such as benzoyl methyl ether, benzoin propyl ether and
benzoin isobutyl ether; aromatic ketones such as benzyl,

—
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~capabl e of setting by radical polynerization. The radiation-setting
conponent includes e.g. esters between polyval ent al copppheadishdr 70b4)
acrylic acid, such as trinmethylol propane tri (math) acrylate,
pentaerythritol tri (meth) acrylate, tetraethylene glycol di (neth)
acrylate, 1,6-hexane diol di (nmeth) acrylate, neopentyl glycol di (neth)
acrylate and di pentaerythritol hexa (meth) acrylate; acrylate oligoners;
and isocyanurates or isocyanurate conpounds such as
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crossl i nikaxen t12 tan frdvemseparativesiide dand) dhet? sgddkingn tienc tiondghe
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of a cut by dicing, but is usually about 1 to 200 um,
preferably about 3 to 50 um.
- For the purpose of labeling or smoothing the adhe51ve
- layer, a separator may be arranged if necessary. The
material constituting the separator includes synthetic
resin film such as paper, polyethylene, polypropylene,
polyethylene terephthalate etc. To improve releasability
from the adhesive layer, the surface of the separator may
(“} be subjected if necessary to treatment with silicone, long-
o chain alkyl, fluorine compound etc. For the purpose of
improving toughness, the separator may be subjected to
monoaxial or biaxial stretching or laminated on another
plastic film. The thickness of the separator is usually

about 10 to 200 pm, preferably about 25 to 100 um.

EXAMPLES

Hereinafter, the present invention is described in
more detail by reference to the Examples, which are not
intended to limit the present invention.
Example 1 ‘
{(Preparation of a base f£ilm)

Zelas 5053 (trade name) produced by MITSUBISHI
CHEMICAL CORPORATIOMN was fed to a T-die molding machine

{set at a temperature of 230 °C) manufactured by Plakec Co.,

19



The thickness of the adhesive |ayer can be determ ned suitably depending
on the type of the adhesive or the depth of a cut by dbgpRSembdti2ods

‘usual ly about 1 to 200 pm preferably about 3 to 50 pm For the purpose of

| abel i ng or snoothing the adhesive |ayer, a separator nay be arranged if
necessary. The material constituting the separator includes synthetic
resin filmsuch as paper, polyethylene, polypropylene, polyethylene
terepht hal ate etc. To [ rrprove rel easability fromthe adhesive |ayer, the

surface oﬁ?&h % g a? geﬁ/a§$) Sﬂpj eftf-diodj% eC %%etgggté@nt W th

silicone uGFTne conpoun pur pose of

“i nprovi ng arat or y be subJ ecte axi al or '
bi axi al st retcrﬁﬂtf‘ g#‘%n( % ﬁ‘mgﬁ g’ﬂ( gﬂfr%luﬁ t hckness of

the separZHOHIGAL TION ks AP 1l %"ff‘ﬁﬁnt mepiatiiapslasteney 100
gm EXAIVP%@S“—#%*‘EJ@? 89 1% e yeiahthipToRERN® rompeRart | 3 2h %ore '
det ai | byby efeighi cethylene Bempinent wand the ratio of arielutedinit the
present ifwedticon. o ccdmutd¥ €l abradudl £t AT fid Hotédl aguiRRB (trade
nalrrg) Pr oflE@E dys MHSHEI SHn €diipd A tufORRAIAY Qi vesori ed to a T- cFi): ek
no |ng %Sgg}q ako

Y ?ﬁﬁe ééf%a%ta‘f ig%%gf%r%n a%le% ,}f"d"%@%!’i quﬁ D h| ckness
and 29 cmin Wl?ﬁ% A %505?‘ tra e nama oduce by
CHEM CAL PERprelting | teupein ging s 134 nbpl deasidivodsr 0-8Fnsi stl ng of
79 % by veigiit, pmahyHhenMFFONRE0eAC, aRl.28 B by 6eBgy/letmyhehesconponent,
and 't he r gprepatatioreloff eth ddleediws) of this conmmercial product at 0 Cto
total eluted femaidwns Bheicitfht of eliRitidde dHE g, Hditd-Aorylate
(fract | onatkﬁhﬁdtmr p@fgﬁ of A ngqj[ﬂggﬁ (kgﬁi]g‘fl();& | n,tP:)dj chl or obenzene

as the so]% @: A5 Sperature is 164 C
?nhﬁuf'grs‘s' éc e§81843/ d@% Q,O \@Iﬁ;{d $H G ¥
di pent aer %cll a‘%%e) %re ;?yf’ eﬁqﬁg‘ r%,%e ar}ﬁim Iﬁ'aopon Kayaku
Co., Ltd. (9 o1 oI rlzalon or
(1rgacur e*%: ‘F) Nk n @’bd‘f‘ jh gh
average molecular weight of 500 0 obtalne in a usual

manner by copolymerizing 95 parts by weight of butyl
acrylate with 5 parts by weight of acrylic acid in toluene,
whereby a scolution of an acrylic UV-setting adhesive was
prepared.
{Preparation of an adhesive sheet for dicing)

The adhesive solution prepared above was applied onto
a corona-treated surface of the base film obtained above
and thermally crosslinked at 80 °C for 10 minutes to form a

UV—setting adhesive layer of 20 um in thickness thereon.
= Then, a separator was stuck to the surface of the adhesive
( ‘ layer to prepare a UV-setting adhesive sheet for dicing.

Example 2

Zelas 5053 {(trade name, MITSUBISHI CHEMICAL

CORPORATION)} used in Example 1 and Kernel KF261 (Nippon

Polychem Co., Ltd.) were fed at a ratio of 80:20 (ratio by

weight) to a twin-screw kneader (PCM-45, cylinder diameter

45 mm, L/D = 34, set at a temperature of 200 °C, Ikegai
Co., Ltd.), and melt-kneaded into pellets and then formed
into a film in the same manner as in Example 1, whereby a
base film was obtained.

Kernel KF261 produced by Nippon Polychem Co., Ltd. is
metallocene-based low-density polyethylene with a density
of 0.898 g/cm? and an MFR (190 °C, 21.18 N) of 2.2g/10 min.
(Preparation of an adhesive sheet for dicing)

The adhesive solution prepared in Example 1 was
applied onto a corona-treated surface of the base film
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parts by weight of a polyisocyanate conpound Col onate L (trade nane), .

Ni ppon Urethane Co., Ltd.) were added to a solution coptpbidnikrapogcrylic
‘copol yner with a wei ght - average nol ecul ar wei ght of 500,000 obtained in a.
usual manner by copolynerizing 95 parts by weight of butyl acrylate with
5 parts by weight of acrylic acid in toluene, whereby a solution of an
acrylic UV-setting adhesive was prepared. (Preparation of an adhesive
sheet for dicing) The adhesive solution prepared above was applied onto a

corona-tr \ 1y :
crossli nkgﬁ!a%lqm%g Jeacf&e %0& ‘%t%gﬁ]t% %%‘?%gi%g‘%? &0 ‘%n%hem \?gal ayer of
20 pm i n Hpukas ng ahesive 85 Q& R surface of
t he adhesﬁhﬁé’kq%ﬁ/%rth@%’épar@%ruw SRRIFRET HERS v%t%‘ﬂééfc’ fige di ci ng.
Exanpl e Buxfiage 306 3FKe radhe siaree 1aversupiigmrelarmy Wit se tdaRRORATI ON) used in
Exanpl e ladbessikery neledd2bar (d\'liqip.m wap|padrmesd. , Ltd.) were fed at a ratio
of 80: 20 Rxaatpl® I8/ weight) to a tw n-screw kneader (PCM 45, cyli nder

di anet er (PfepaBatidn o4 lsfde atilam)t enperature of 200 C, |kegai Co.,
Ltd.), and nel tzdareadb3 (keanel hahe , andTicben sher catMIcAto a filmin the
same mnrlﬁRﬁﬁiAﬁ n’ﬂirﬁ‘dla ﬂ%ﬁ@hé\ h&hﬁﬁf‘oi éE'VI?év Ry amheger Ker nel

KF261 pro d by # 5 Ll acgiges b%§ed

| ow den5| ne (5&@9 % d an MFR (190 C,
-1= e

b S A ) e

surface o&rat'ﬁ@ Baséferrrghﬁ)zcmﬁ detdnRgresp den FIdndRHT mal |y
crossl i nkbichmte80 4 iy IAD =iyt et ;lf &x nhanpﬁta;latlte rcg‘f Mé’tve | ayer of
(50 pm i rikddaiclawess Itbrleand Hedt-knesahal aimto waslIsdtsck tThere tlsur f ace

of the aghadiats et fodhetehy Mm-dié sRITdiy mtditind VEcddpeaia thidfe di ci ng was
bi epar ed. e X Al r&aﬁaﬁ%ﬁh ﬂgbi»&sku oo, Zekas 95§rg egnane,

M TSUBI SHI CAL ro Véﬁene om) aV| ng an
MFR 236’“@ & g/ “H-’Sﬁ rﬁ"cff ght pol y
3- mat hyI qondindn @ ddie Y T Y SNRISR Fip Wﬁo 7 on, were
fed at abhufienelofinm gihe base £ilm thus prepared was 0079 % by

weight.
{Preparation of an adhe51ve)

60 parts by weight of dipentaerythritol hexa-acrylate
(Kayarad DPHA, Nippon Kayaku Co., Ltd.), 3 parts by weight
of a photopolymerization initiator (Irgacure 184 (trade
name) , Ciba Specialty Chemicals) and 5 parts by weight of a
polyisocyanate compound {Colonate L (trade name), Nippon
Urethane Co., Ltd.) were added to a solution containing an
acrylic copolymer with a weight-average molecular weight of
500,000 obtained in a usual manner by copolymerizing 90
. parts by weight of butyl acrylate with 10 parts by weight
L of acrylic acid in toluene, whereby a solution of an

acrylic UV-setting adhesive was prepared.
(Preparation of an adhesive sheet for dicing)

The adhesive sclution prepared above was applied onto
a corona-treated surface of the base film obtained above
and thermally crosslinked at 80 °C for 10 minutes to form a
UV-setting adhesive layer of 20 pum in thickness thereon.

" Then, a separator was stuck to the surface of the adhesive
layer to prepare a UV-setting adhesive sheet for dicing.
Example 4
(Preparation of a base f£ilm)

Zelas 5053 (trade name, MITSUBISHI CHEMICAL
CORPORATION) wused in Example 1, Novateck HD HB330 (trade
name, Nippon Polychem Co., Ltd.), and a propylene
homopolymer having an MFR (230 °C, 21.18 N) of 4.8 g/10
min.  into which 0.08 % by weight poly 3-methyl-l-butene had
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(ratio by weight) to a twin-screw kneader (PCM 45, cylinder dianeter 45
mm. L/D = 34, set at a tenperature of 200 *C, |kegal %£0pecdritsbr pogsnd

‘nmel t-kneaded into pellets- Then, the peIIets were fed to a T-die

nol di ngmachi ne (tenperature set at 230 'C) manufactured by Pl ako Co., Ltd.
to prepare a base filmof 100 pmin thickness and 29 cmin w dth. The
‘content of the crystal-nucleating agent (poly 3-nethyl-1- butene) in the
base filmthus prepared was 0.00079 % by weight. (Preparation of an

adhesi ve)n&lh %{Efocm’cé@'ﬂh félﬂﬁﬂf‘ﬂﬁ ariﬁs ﬁaé?a&? wery| Alg at Kayarad
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10 parts dmysieilghtuclsfatbigry lagerdei (baly tDimasrhylvihdretyne) sl uthen of an
acrylic bhAsetflilm tole Pnepaves] prepd ADOTPriefsr atdiaghif an adhesi ve sheet
for dicing) Thalcatiiraik HDs HBEIM prdRizaE by ppan PaapfdHeadl coito a :
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crosslin But €54 t 0 f nadhesive layer of
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20 pmin er ol ®fo the surface of

t he adhes ve aTra er raelaar %W séﬁ) _‘%Sc{adhe? for di ci ng.
Exanple 4 (Pre S8 gé’e Wyl aﬁ*'r’é’: M TSUBI SHI
CHEM CAL & t'(3\1)‘5‘ lf'&‘é‘if”?"’h %ﬁﬁ SPTHRRR F® ade nane,
Ni.ppon PoibksiaradCabovea @nd mmwmzmm ﬁﬁefqré:‘wngoan MFR (230
*C, 21. 1GiMutads 4B k) a TVhsditimg\idiedi w8 14yt w8 B0 1a0

3- met hy| -tk b’ Baaber s%%%‘i:ahﬁﬁ:n way réﬂiiéﬂ@d:d rl-.HH eI I mnary
pol ymrlwfmwie&%ﬂaﬁhéd@tl z(er%,tlnﬂr%efﬁryt) to a

twin- scregm{gbq_ o@rdl‘(%ldg“ er d| aretér 45 nm L/D 4, set at a

t enper at W& ra&% o ,EAJ gﬁ Ltd.) and rrelt kneaded into pellets,

whi ch were Bh or tQ

eq:a sréeet [ n.

sa
3. The content o r ste}ﬂe nucieatth nga
éigﬁ Qéha (%he

the ner as 1n le 1 excep

nner as in Exarrple

;__11% - Isaﬁ‘ut ene) in

film of 100 pum in thickness produced by T-die extrusion of
low~density polyethylene. The peak melting temperature of
the low-density polyethylene is 110 °C, the density is
0.923 g/cm?, and the MFR (190 °C, 21.18 N) is 1.5g/10 min.
Comparative Example 2

An adhesive sheet for dicing was prepared in the same
manner as in Example 1 except that the used base film was a

film of 100 pum in thickness produced by T-die extrusion of
an ethylene-methacrylic acid copolymer. The peak melting
temperature of the ethylene-methacrylic acid copolymer is
100 °C, the density is 0.930 g/cm®, and the MFR (190 °C,
21.18 N) is 3g/10 min.
Comparative Example 3

A UV-setting adhesive sheet for dicing was prepared
in the same manner as in Example 1 except that the used

base film was a base film of 100 pm in thickness produced
by T-die extrusion of an ethylene-methacrylic acid
copolymer (MFR = 2.0) followed by subjecting one surface of
the resultant film to corona treatment.

{(Evaluation test)

The adhesive sheets for dicing obtained in the
Examples and Comparative Examples were evaluated in the
method described below. The results are shown in Table 1.
(1) Evaluation of dicing performance

T,
base
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base filmthus prepared was 0.00079 % by weight. Novateck HD HB330 :
_produced by N ppon Polychem Co., Ltd. is high-density pofygtibareos th a
-density of 0.953 g/cnB and an MFR (190 C, 21.18 N) of 0.35g/10 mn.
(Preparation of an adhesive sheet for dicing) The adhesive solution
prepared in-Exanple 3 was applied onto a corona-treated surface of the
base film obtained above and thermally crosslinked at 80 C for 10 m nutes
. to forma W-setting adhesive layer of 50 pmin thi ckness t hereon. Then, a

h f '
i e g e

sheet for g_ICI n he sa manner except

that the él(f %4 filmof 100 pmin th| ckness produced by
"T-di e ext 59 6’Pn i &qg\;é‘pol yet‘@/l ene. The peak nelting tenperature
of the PhRSFensDEP- 55 the density is 0.923 g/cn®2, and

the MFR @Bigglec, 2‘?%@“@)05@5 275D, DESEO Coonpdrtal-i ve Exanpl e 2 An adhesi ve

sheet foMNuiiksithgfvaeviedatdcas iof tthe ddmsle nadfer004 dom.Exanpl e 3 except

t hat t he Disdthdhawdef:i | hOQasma/sefd.l m of 100 pmin thickness produced by

T-die, emrdi&igome@fth :an 1o Y I RARHTRINBY Yid Gnadhd BRI Wil The peak

mel ting re o t5henm w %fn’xe nmet hacrylic acid copolyner is 100 C,

t he den5|ctuy4: ﬁ and "t MFR (190 C, 21.18 N) is 3g/10 mn.
ma

Corpar 2 19 §icans<z§;@§; 2 R B, e by Bl 1

in the sane
base fil MWAEarsE h e"lY)? nder & rGigrtof an

et hyl ene mistrissmsaopel %2004 , @@pblb}u%mum @foflbmqu@\/v@cffbycmbp@ct i ng one
(surface cfizd him e puletiatiedninad orangeo st oeatnried. (Eval uation test) The
adhesi ve TakAet.s If or dicing obtained in the Exanples and Co.rrpar ative

‘Exanpl e§ were eval uat 1 Ng¢ AeSEf 1 bgkow; ;the restlts are
shown in Table 1. (],)g,;anaﬁiaéci ir cf'%g%er ormance 22 27 Dgcenber 2005
A six-inch wafer of 3 =t H-EKREeSS—WaS IIUulted en—the—adhesi ve sheet
for diciing and then diy eéJ undé:;"af‘l"J 00 o¥9 R hgut g?d% i o ox
‘ more
Example 1 51 0 0
Example 2 13 ’ 0 0
Example 3 o 0 0
| Example 4 0 0 0
Comparative 100 or more 100 or more 100 or more
Example 1
Comparative 100 or more 100 or more 67
Example 2
Comparative 100 or more 100 or more 67
Example 3

As can be seen from Table 1, the adhesive sheets for
dicing in the Examples indicate less generation of fibrous
off-cuts. These adhesive sheets do not indicate generation

of fibrous off-cut of 100 um or more in size.
Particularly, the adhesive sheets for dicing in Examples 3
and 4 using a base film containing a crystal-nucleating
agent can be seen to cause less generation fibrous off-
cuts. The wafers in the Examples and Comparative Examples
did not show a reduction in quality level.

Example 5 ‘

(Preparation- - of a base f£ilm)

Zelas 5053 (trade name, MITSUBISHI CHEMICAL
CORPORATION) and Novateck HD HB330 (trade name, Nippon
Polychem Co., Ltd.) were fed at a ratioc of 80:20 (ratio by
weight) to a twin-screw kneader (PCM-45, cylinder diameter
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(Di:cing conditions) Dicer: DFD-651, DI SCO Co., Ltd. Bl ade: NBC-ZH2050
27HEDD, DI SCO Co., Ltd. Number of revol utions of the bbABBeerfter®88s M pm
‘Dicing rate: 100 nmisec. Dicing depth: To a depth of 30 min the base film
Dicing size: 2.5 mx2.5 mm Cut node: Down cut. After dicing, occurrence of
fibrous off-cuts on the surfaces of the cut chips was observed under an
optical mcroscope (x200), and the nunber of fibrous off-cuts of size in
a predeternmined range was counted. Table. 1 Nunber of fibrous off-cuts of

B e

or norel ed‘ﬁ\/e r

nmor e67 s P SEIRARBITR can be

~ seen fromfl'aﬁ:ﬂfb !l?) Eﬂlﬁl@mm@ biye 8ilekipoCo d| ditdg ite Phrepexarrpl es indicate
| ess gendsatid iled dff XEMm G -tHilcknele shd e doy s h@rith .do not indicate
gener at i ofprefardd tidniSoPfdn WHhHi D GHUBOIEA® IS dihpl ze. Particularly, the
adhesi ve sheet %Jﬂé)racﬁiéé:.% | Jb 18 %ﬁ:e%:aﬂw i l!ﬁdaii@:l% Basad il m

cont ai ni '%;fpﬁféd%ﬂ ny cf@&daﬂgt Iﬁlss gelner at hog
fibrous o C ewa rg int Ex es anpl es [
not show® éaﬁaé'dt?éf %‘?P‘f‘ﬁ ?ﬂfg % %P(agl?@:r gt rf8ﬁ E?S a base
film ZelwHauess ¥ rkewn rﬁarﬁﬁf-sﬂtﬁsm smﬂh GRyexCOHPSRAM @8 and

Novat eck Hh3aHBE3Gs (thacﬁeomarrérhen,pm)rseparator was stuck to the
surface of the adhesive layer to prepare a UV-setting

adhesive sheet for dicing.
Example 6

('; (Preparation of a base f£ilm)

: Zelas 5053 (trade name, MITSUBISHI CHEMICATL
CORPCRATION) and Novateck LL UF420 (trade name, Nippon
Polychem Co., Ltd.) were fed at a ratio of 80:20 (ratio by
weight) to a twin-screw kneader (PCM-45, cylinder diameter
45 mm, L/D = 34, set at a temperature of 200 °C, Ikegai
Co., Ltd.) and melt-kneaded into pellets. Using the
‘pellets, a base film was cbtained in the same manner as in
Example 5.

Novateck LL UF420 produced by Nippon Polychem Co.,
Ltd. is linear low-density polyethylene with a density of
0.925 g/cm® and an MFR (190 °C, 21.18 N) of 0.8g/10 min.
(Preparation of an adhesive sheet for dicing)

The adhesive solution prepared in Example 3 was
applied onto a corona-treated surface of the base film

obtained above and thermally crosslinked at 80 °C for 10

P minutes to form a UV-setting adhesive layer of 20 uym in
; thickness thereon. Then, a separator was stuck to the
surface of the adhesive layer to prepare a UV-setting
adhesive sheet for dicing.
Comparative Example 4

In production of the acdhesive-baked sheet for diecing
in Example 5, an adhesive sheet was prepared in the same
manner as in Example 1 except that the used base film was a

base film of 80 pm in thickness produced by dry-blending 50
parts by weight of polypropylene (Novateck FL6CK, produced
by Nippon Polychem Co., Ltd.) with 50 parts by weight of an
ethylene-methyl methacrylate copolymer (Aqulift WM305,
Sumitomo Chemical Co., Ltd.) and then extruding the blend
into a base film.
Comparative Example 5

In production of the adhesive-baked sheet for dicing
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Pot'ychem Co., Ltd.) were fed at a ratio of 80:20 (ratio by weight) to a
tw n-screw kneader (PCM 45, cylinder diameter 23 27 Decgfr‘g@&erggé}‘:'zoéé mm
L/D = 34, set at a tenperature of 200 C, lkegai Co., Ltd.) and

nmel t-kneaded into pellets. The pellets were then fed to a T-di e nolding
machi ne (set at a tenperature of 230 C) manufactured by Plako Co., Ltd. to
prepare a base filmof 100 gmin thickness and 29 cmin w dth.
(Preparation of an adhesive sheet for dicing) The adhesive solution

prepared i) EXAPIE 3, V&® adibsied M&wgwtﬁd e f agge of the
o form a4 m%ﬁi*‘@dl@?%’%%“ P9 § iy el R e S8l e, o
separ at o?1 AS2Et ?:‘l{_?% %Jr¥%§éyig?m? hgnja'ﬁh%g Qé: KB\ %lb e Fe a

UV- set t i n§EVatiasior E‘FI% for dicing. Exanple 6 (Preparation of a base
film Zelas. 5088 (3dherlvmniheqrs digmr sticiaemkiain %%mﬁm) and

Novat eck Examples and Lempryative fenples weken @rluated)ingtkefed at a
rati o of BelRowinathethyd. weFhgtyeswlbs tawe-shewy imcBakke (PCM 45, cylinder
di anet er (@Bhippindg/&ralddtieet at a tenperature of 200 C, lkegai Co.,

Ltd.) and nelt K%@%dzmtvﬁhf@ﬂ&ﬁ 3156Jsr|nngiﬂ hehidgldd SyheedastK i | m was
obt ai ned {4t b8 340EABESE PindRGP{ 2600 oM SOK his WiddPedu oduced by
Ni ppon Po XC § f th té’dhééﬁ e Q%&Pr@iéi’nﬁéﬂ WL eng, Wid a

denS|ty h e§
ICIC§2 h;g? dhe&l s;%)cﬁ'

(Prepar at'oc'i' n a h%%

preparedn;;?)%%% "F%‘E ﬁ‘g’r 0 reate f t he
base fil t e EI‘Y r'5s c"l * m nutes
-q form a2Rs-SReR| 3 %’Eﬂ’ﬂ %&c‘?ﬂ %t‘b‘Fn‘F P‘T kﬂ%’k‘?\é%’sc r®n. Then, a
epar at or Uc?\ﬁ%‘-"%?%k ’f’éﬁ’&'eh%ro%ur dapthe niHehe RPiRPER prepare a

UV- set t i ndirechiban v cof rach fehipping @t Chpatide vaf Bé'eﬁrp‘r%s‘!ll#@*br oduct i on
of the adsesivendakedr sieetobsrreidiunder mibepipieab nigreaftmmt ve sheet was
prepared (mode, s&id® tHenGibas o dhapplfysl EXceiple tiinta t he used base film

was a baﬁgeééi;gi.@in&ﬁ) Fide L kaasstay oduced by dry-bl ending 50 parts by
wei ght of (@éy@fopyl ene (Novateck FLECK, produced

The yield was expressed in terms of the ratio of
semiconductor chips having a chipping size of 50 ym or less
to the 50 arbitrary semiconductor chips evaluated for
" chippings.

(Dicing conditions)

Dicer: DFD-651, DISCO Co., Ltd.

Blade: NBC-ZH2050 27HEDD, DISCO Co., Ltd.

Number of revolutions of the blade: 40000 rpm.
Dicing rate: 120 mm/sec.

Dicing depth: To a depth of 30 uym in the base film.

Dicing size: 2.5 mmx2.5 mm.
Cut mode: Down cut.

r

Table. 2 ,
Count of chippings (number) Yield
Chipping size Total | (%)
25pum | 50pm | 75pm 100pm
Example 5 5 0 0 0 5 100
Example 6 8 1 0 0 9 98
Comparative | 8 5 3 1 17 82
Example 4
Comparative | 2 2 3 10 17 70
Example 5

As can be seen from Table 2, the adhesive sheets for
dicing in Examples 5 and 6 show a very small number of
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by ‘Ni ppon Pol ychem Co., Ltd.) with 50 parts by weight of an

et hyl ene- met hyl net hacr yl ate copol ynmer (Aqulift WVBO5, 275p8tdrug 26bem cal
"Co., Ltd.) and then extruding the blend into a base film Conparative
Exanple 5 I n production of the adhesive-baked sheet for dicing 24 27
Decenber 2005 in Exanple 5, an adhesive sheet was prepared in the sane
manner as in Exanple 1 except that the used base filmwas a |inear

| ow densi ty poI yet hyl ene fi | mof 80 pmin thi ckness. (Eval uation test)

. The adhggj; ethgﬂf }ﬁ% idied 'Jf &% and Conpar ative
A A p& My ey, Shown 11
|gep gae\éa at |eor2 J_S|x wa #; ness
s ISFRE rnir? ftf%ljsrfﬂ ?/vas}1 rﬁ?urﬂged on
each of tﬁ#éeadﬁ#es'ﬁ%é‘msl?@eﬁ?%rlsdlséi%f&lﬂaéﬁ edndiaatd nERARA es and
Conpar at i¥#e@l&canpl es, and each sheet was diced under the conditions
descri bed bel ow. After dicing, the back of the sheet was irradiated with
W rays (500 ml/cnR), and then 50 arbitrary seni conductor chips were
pi cked up (rel eased) therefrom- The depth, in the chip depth direction,
of each chipping at the side of the resultant sem conductor was observed
under an optical microscope (x200), and the nunber of chippings of size in
a predetermned range was counted. (Yield) The yield was expressed in
terms of the ratio of semi conductor chips having a chipping size of 50 m
or less to the 50 arbitrary sem conductor chips evaluated for chippings.
(Dicing conditions) Dicer: DFD 651, DI SCO Co , Ltd. Blade: NBC- ZH2050
27HEDD, DI SCO Co., Ltd. Number of revolutions of the blade: 40000 rpm
(D cing rate: 120 misec. Dicing depth: To a depth of 30 pmin the base
“film Dicing size: 2.5 mx2.5 mm Cut node: Down cut. Table. 2 Count of

chi ppi ngs(nunber) Yi el d Chi ppi ng sizeTotal (%

-
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25mb0n75nmL00m Exanpl e 550005100 Exanpl e 68100998 Conparative 85311782
Exanpl e 4 Conparative 223101770 Exanple 5 As can be seef7 hbegdmberbes 2, the
adhesive sheets for dicing in Exanples 5 and 6 show a very small nunber of
25 27 Decenber 2005 chi ppings having a chipping size of 50 pmor nore,
i ndi cating good yield. On the other hand, in Conparative Exanples 4 and 5,
generation of chippings having a chipping size of 50 pmor nore is
si gni fi caffRat iifgicéat My ioor yiel d. 26 27 Decenber 2005 What is clai ned
is: 1. An adhesive sheet for dicing, conprising a base film provided at
| east one surfatce ArhexkBetive tdhean aAsthelicieg) ayeipriswhereibmssatdlivase film
conpri sesyagy ARf bR CeinelRphastde tBLASEORBENCOAPIdrRsAgePIOp, ene and
cthyl ene gROLOM Ax0hefldl 406 UG ds! 0 B10a5000 BlapAs.ROLYIEN] Zat] on
conponents, “and the gea meltin tengeratq%ﬁ_o tné?() _BTIf.thernDp|aStIC
el ast oner SFE It GORTD CrRIMREPRY 1P Eha Y ot 11 6P af" & Ut 83° ¥ 1Hbt i on of said
ol efi ni ¢ thekbipidadt fe &lwsbereityts 65 CPPbMardEariet (RBEOPFRLY GRE t her eof
i n tenperabers=ak sehyind utemparatwzc tifonat i ot fAnitenpammrdeesie angi ng from 0
to 140 C bpadcor@irChkorpbenzene as Whersnl waet rasid®f anbdliodsy wei ght. 2.
fTBret ﬁg?eikygcﬁ%%%ff Qgi@'toq:e&gnﬁzleca{e%eglmiq @Eg\sg@memr gi % sai d Ibaste_ film
_ rises.a.crystal -nugcl eatin ent__havi ng. - nucl eati ng
action on9§€T§6§6%§ e%%?jﬁén?hgh%ﬁﬁgé?9e§%ﬁ§gPtPre |%¥%é¥g%€%?hing to

:
claim2, Iikeriorateag %Br‘?teé‘ﬁ’?r?ﬁmier?eIEP%‘E%If-rr?H‘cgeE‘Ei]n4g? agett °'s 0.0001 to
1 % by weigthlombanieee tas tthe aplaatofst he tva$l Fibmwedohthe adhesi ve sheet
for dicing according to claim2 or 3, wherein said crystal -nucleating
agent is poly 3-nethyl-l- butene. 5. The adhesive sheet for dicing
according to any one of the preceding clains, wherein said base film

further conprisgs gn ejhy] ene,Set g5, RAXTE, SONALY 09 & gre @ @

wherein said base film further comprises a crystal-nucleating
agent having a crystal-nucleating action on polypropylene.

3. The adhesive sheet for dicing according to claim 2,
wherein the content of the crystal-nucleating agent is 0.0001 to
1 % by weight relative to the whole of the base film.

4. The adhesive sheet for dicing according to claim 2 or
3, wherein said crystal-nucleating agent is poly 3-methyl-1-
butene.

5. The adhesive sheet for dicing according to any one of
the preceding claims, wherein said base film further comprises an
ethylene series polymer containing ethylene as a major
polymerization component.

6. The adhesive sheet for dicing according to claim 5,
wherein the content of said ethylene series polymer is 5 to 50 %
by weight relative to said olefinic thermoplastic elastomer.

7. The adhesive sheet for dicing according to claim 5 ox
6, wherein said ethylene series polymer is high-density
polyethylene with a density of 0.94 to 0.97 g/cm® and/or linear
low-density polyethylene with a density of 0.91 to 0.94 g/cm’.

8. The adhesive sheet for dicing according to claim 5, 6
or 7, wherein the base film is a single-layer film, and contains
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pol ynmeri zati on conponent. 6. The adhesive sheet for dicing according to
claim5, wherein the content of said ethylene series pgypaesmbs 200560 50 %
by weight relative to said olefinic thernoplastic elastonmer. 7. The
adhesi ve sheet for dicing according to claim5 or 6, wherein said ethylene
series polymer is high-density polyethylene with a density of 0.94 to 0.97
g/cnB and/or_linear |owdensity polyethylene with densi t 91 to
0.94 g/ cnBt Basthalatifusifeoihedt P57 of |5r?@da81:%?d’ilﬁgt]?%”ﬁ‘“)l/pa}laﬁ1 5 6 or 7,
wher ei n t akadieyerf phdn ihe gtBylryleeskayes Halvmerand contains 27 27 Decerrber
2005 at least 50 % by weight in total of said olefinic thernoplastic
el astonmer and t#ie ©lchybros wekhest PRIy BEing. acm@d@ﬂ@e_sj \é@.ysbﬁ@toff or dicing

accordi ng 111@ parraéeagﬁ%ﬁalaﬁnge Me%q_ql ﬂecﬂ m?‘fn.l ht& aa%z% filmis a

E sald olefinic

si ngl e- Ia con ns .a

'the?rmpl a Jr{r?! ?1“35?8% lm‘"‘lféail‘ﬁaeS éﬂeél s?ﬁgg% %/% | cPhgt dESor ding to

claim5, BhegortasihereiastoRerbase filmis a nulti-Ilayer f| Im and at | east

one layer in the multi-layer filmcontains at |east 50 % by weight in total

of said ol efinicol heemaghasiveC sktast e di anty tdigoraity ltenelseni 8s gol yner.

o 11-0 T\?\ﬁ%?g?ﬁﬁh\égeﬁheﬁ{e b9ke %1Cl'nngsagcz%]q:'1nga§9r mnpngn@zafi QJe@t![sHB 1 Ito 7
st one | ayer

in the nutt} ﬁaé'yerl?a;?rﬁéngn ain Jfafyc%dn %) lea%@ 53 the | ef i nIZ

t her nopl a&¢ i el dstokt of 1Ealq'fféleédﬁé§|%e]§f}?é’éﬁs?%‘f\% gtﬂ@e%ca&ﬁir gﬁg to any

one of taEhypredcedeniecIrailimsr wherei n the thickness of the adhesive |ayer
is 1to 200 pm 13. The adhesive:sheet for dicing according to any one of

the preceding cigi M. WhesavR EH@e@CH&su&elh@yﬁcolralﬁ@rﬁae@nggr O & f
radiati ons Satdd ﬂgtédheosg 48, dfer AnTRhOOGL AN igl 10,2 GATRELAING: Shifki ng 1 he

adhesi ve

S ICI rece |n cl ai s
onto a med&t il FSSB ﬁgﬁﬁﬁ Jtr’n cfﬂ'1 atyﬁé gﬂﬁ% o\‘/’éaéﬂge ?he dept h
of the bad® ¥ bvniehehtemft Ghel?ﬂgfﬁlﬁécnﬁb%lfm%laﬁél%eeltﬁﬁtom% The met hod of
di cing according to claim 14, wherein the material to be cut is a
semi conduct or el 2mamk. adifesiSRBkhestitfd @Gesnpraioeaindycd keynmehboskt of

i&%g?vgsg}%%&%cbﬁgg?'&a(ih@ Mt Qh LRe P¥h Ak 89 LheHBLERES vd Qhercut. 28

13. The adhesive sheet for dicing according to any one of
the preceding claims, wherein the adhesive layer is formed from a
radiation-setting adhesive.

14. A method of dicing, comprising sticking the adhesive
sheet for dicing as described in any one of the preceding claims
onto a material to be cut and then cutting the adhesive sheet to
the depth of the base film thereby dicing the material to be cut.

15. The method of dicing according to claim 14, wherein
the material to be cut 1s a semiconductor element.

16. Small cut pieces produced by the method of dicing as
described in claim 14 or 15 by dicing the material to be cut.
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ABSTRACT An adhesive sheet for dicing conprising a base film provided at
| east one surface thereof with an adhesive |ayer, whergr petdbdrasesfilm
conprises an olefinic thernoplastic el astoner conprising propyl ene and
ethylene and/or a-olefin including 4 to 8 carbon atons as pol ynerization
conponents, and the peak nelting tenperature of the olefinic thernoplastic
el astoner is 120 C or nore, is free of econom cal disadvantages with |ess
reduction in the quality |evel of products and | ess generation of fibrous
of f-cuts during dicing. In particular, fibrous off-cuts occur |ess during

di ci ng when the base fil mamgedArmsSspeet Ved® prugd@at i ng agent. Further,
generation of chippings during dicing can be prevented by incorporation

of an ethylene series polyner intopphgphage film

An adhesive sheet for dicing comprising a base film
provided at least one surface thereof with an adhesive
layer, wherein the base film comprises an olefinic
thermoplastic elastomer comprising propylene and ethylene
and/or a-olefin including 4 to 8 carbon atoms as
polymerization components, and the peak melting temperature
of the olefinic thermoplastic elastomer is 120 °C or more,
is free of economical disadvantages with less reduction in
the quality level of products and less generation of
fibrous off-cuts during dicing. In particular, fibrous
off-cuts occur less during dicing when the base film
contains a crystal-nucleating agent. Further, generation
of chippings during dicing can be prevented by
incorporation of an ethylene series polymer into the base
film. ’

‘Figure 1.
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