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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.  sem conductor wafers cut- and separate (dice) , thet adhesive :
sheet for dicing according to the present invention is particularly useful
as an adhesive sheet for dicingsperreaedsaion wafers, which is used for

fixing materials to be cuhppEdelEaSHERGFER GG Waf ers. For exanple, the
adhesi ve. sheet for dicing according to the present invention can be used
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such as andi eepgrattep,(dicedshithg: atlbpsiae s@whanibmgd&wapg a pick-up step -
and a nodatbrgifyeto Ahet beesaditesinventiient isa parddiculasilydiusefad acrylic .
series adhgsl ¥anekisdouhett! €020QiRAngN skltiicionele tad) Waddrent @hdchbase -
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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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i nventi 0R; FBYy RIQUI e SIMRe |519éllattpcl(§1%95sf‘?@é@'f@&ddp¥1ﬁ§?e dicing nmethod. To
solve the pro %I ens described above, the present 1nventors mnade extensive
study on the b I onstitu hes in and as
aresult,.the Jl&ﬂf 3 the % 9?1% ng g‘b 5‘3’09%8{?&&6 bséﬂazjighlgt{/ed by
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adhesi vemeRe X tREFLI R GTGY eBnihs das gljd%tscémfsit%ﬁltﬁ?%\ﬂh&ead}é%s%vé*ast one
surface Fhetledorwiipingh adHeds e 1 £; theefeppdseiar B&secPi$Th conpri ses
an ol ef i Apectifedmabrestrey bel aghtinved bvmpiins agspeobiierdedhaiet hyl ene
and/ or atbéwfdpdasihc|aidistgndrtn &heabboa &Gitlons as pol yneri zation
conponents, and the peak nelting tenperature of the olefinic thernoplastic
el astoner is AZfbddand 76 G fulaerekspddie ofath® ofveamiehutatkrkr agti on of said
ol ef i ni cptdaeaphasddneselasidr rat Qi&df behgti £l edphsactigns thereof
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the adhesi @ Shegtwdightdi ci ng , an el astoner having a peak nelting point
of 120 to 170 X sackievbsseal Hieddnt adiedifet BReetelforgal & Oy, 0fccpeibase &f i | m
during digsen@ilhes@RY dpAENEMdddd one surface thereof with an adhesive

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
fracti onationofitar elrpeeat fir=es ibANGE Nthef LOBFOni® thédmé€piastdc disdaeabenzene
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fractioriotibhercefibRheidhermphastdGire8! ASILRY rrah & o taot ot aly glut ed
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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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devi ce. The #fdhdiwiendapeasuayeiventawizss izt omatiérc alhey ratondifctrd enderd
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| ow cr ystoéfeﬁ‘i’acbl P Pyt NS 461 EY A&ht $3 % "ErfRd in this

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

the adhedihie BPrstsshopoHiusimgayeid ;pfsmewglﬂlybermt@llnmbb% (poedly

pr ef er ableyyasatheabipst edmponeheattingoagenystaldichel adhaesilie sheet for

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

ml ti - L% é 11; oL D5 éjd t%% WA DE:Ql ef 1 ¢
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wher eby 15 Spbti¢ &% Fcﬁ%‘blq ot é’ukﬁ’f
t her noplt&stPe B Gfe Sﬁe aF@ Lol St gER r? Pitonal | ayers
such as nélcllﬁ‘?/@l‘n%)@@éplte%y oy aﬁtﬁ)%lf%?ﬁu&aﬁhf) 1t§g B&<eqr Fafiged t her ei n

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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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
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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 @hmefrigitg thecRDPyaxHeC ehRsdionEer shéetottopardiciwgar 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%lgbed
t her mopl agtLc § at§lth Q %rg S@(pt i.nyention contains the
pol ymeri zat'i on tonpon nts escrl a ove and satisfies the requi renents
for peak nelting tenper n [is Lution fractionation.
The met hod of pr odu0| nga‘%1 eF % gF%ﬁ:ﬂqﬁpﬁoﬁiﬁsﬁ%ﬁ ggl ast i ncludes a
met hod of succgég 50 a}/ JzoaPtal of R T SInG Gt ST WRE ¢ gom?]set ages wherein
for exanpré eﬁlv%r%’ﬁﬂzeﬁ‘é HoF3 R8I ?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(!ik?é};%veaﬂgiéf Aol efin
contai ni c4k ;;% @h&@réﬁ% %E%ﬁ’% e 195093’3}&“%0@% el e % tﬁﬂal %A'JEE' zed

9 e ,NEL ho

and t hen % her. Ta Sﬁl {30{C f o
t

i‘é?éfﬁiﬁe @e e %Pl Hrehe O e deast e Sbea9§§rg%$ %Qée Hhe

cat al yst® ’cfiees ﬁebas%?céé%@rvé“ BRI TZ atie6h FeT rﬂitmﬁﬁrf'?réuﬁ

limited, "BiRd tlﬁeth%ﬁ%W% PretRs abl y i ncl udes an organoal um num corrpound
and The base film includes 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 conponent containing titanium atons, nmagnesium atons, hal ogen
~atonms and an el ectron-donating conpound as essential conpeagmicr 20bkr €,
or ganoal um num conpound is a conmpound known in this kind of

he

pol ynmeri zation, which is represented by the general fornula (R1) mAl X(3-m

wherein Rz represents a hydrocarbon residue containing 1 to 12 carbon
atons, 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

chlori de Qvelitldly!corfldil WAL PN yjrtleri Al didn AHPIHERES gﬁ'& 59& such as .
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titani um (?ec%r%oq e5|d.1m coci’rpoun as, a donor
of rragne5| um a

LI, di hal i de,
di al koxy %? éﬁ%&’é’%@ Weﬁ%\l c{p’l‘fb cfcf‘%g"%ng whi ch
fragnesi urRERTASing E@Pﬁ%r é:blsé‘al'ﬂh@ﬂ%fﬁg&f &tlene|agy/ a1 gor i ne,
chl or i ne,clafiigniaen taddingdid dcarforqp ol latoimsoande & srandeier abl e, and
these halaglsmrire dtmipddilsi ngtl RHHyAkHd Gind he-dlidfm WBnt0HIGNd descri ed
above, b dmebob.ea%m i0dd & AR &op dlalmaace AR it @ eflel!M NUM

hal i des, id60p Daldelss o 1n%9;§t4ef£h i e%tJO” donat i ng
corrpound |n des ox en- s ?J%‘ as Caﬁgco C‘)ic’“d' enol ,
d or

5:? ?Cgt i \7;%% g% Q‘bmesfsq‘ﬁ 6’3"229 g ° ° Y&ich as

amoni a, Yl'f'@r’ﬁattt"ﬂ“e ComPLSIng &fa téﬂ°e€ttra€t‘?sdd1‘i‘at| ng conpounds
are part iRGR ?’ -ef er abl y
er

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

geng  adid “%f 3o thiyita Midfor by A0 Veieflitho o € ce
with JIs® ?‘#ﬁes rmd%l%g %ggg%awﬁ:o %roﬁi%%% det er m ned

at a terrp%‘?%‘? %fc?@{?-ﬂf‘-%d&’é?%ﬁfée g sthylemeand/ier 6t efl ni c

t her nopl a’teEin| eeneminingint ate B rarkymatems iy heat-treated in the
presence of a Kihavwpolyeerizapeonmxdate handarfdumeed dar \a datradss| i nki ng agent
cont ai ni ngenbimuous ner esemi dhatelo| sy 4 tvem o ramb rihel gl yendaoingist ion taie

nol ecul e, thvef byt t dieadd R € aromdudest | i ed . galdwodmaser flidquid ghweser esent

i nvent i OnadytKe® Np el ymek1ea D6 €2 €lesitd | b eftdys iheiTapl astic el astoner
as . constédribidtd®Sim, a dlsdEYs her COIPORE it sd hpDHefduliLr19 her nopl astic
el ast ormer ﬁéﬁwy aj A Xt £e$1h1§r sdi t i Othee Dl ASt | G H el

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

i ncl ude conve gs&_ aﬂ{:. stzﬁeet %_53 o @amle known
pol yol ef i suc ene .an ne as el as
ol Vet |l %r?eer oy gw b f%e;gi i g %

pol yur etlﬁa’ﬁ r%ies X A0 AaFie, Iene pr opyl en e
r ubber or 3@9 a’cﬂ"e‘fg REehsFably addeti %% hyl ene and
pr opy! ehep%ﬂriﬁi‘%?l%ﬁ'b’r%ha*coﬁ%rf’trﬁﬁ thage|and bafere i RS i ¢ el ast oner

in the baRelynerdzatipuat ythsy sgagnd itiage dov Yhe cangeefad 400 80 % by
wei ght orlGf} etines ndkes offf cthe dfigmmoventatmpe gendihet ismdigt fi brous
of f - cut s.coffameriie imftheeneetolysthigpl rginofl Hanedesiy fiin rhhies rapigebl enmat i c,
the base éf I2nts % onpesedngled esftibihe afrgandd inimmm fedrp@ublde fibnithe
‘ther nopl asdt£18 €St AME adtlivad hyitogEi-coitadining nptheide ideladesy or
pol ymer i zald Oiva ¥ PUEEdhol, phenol, aldehyde, carboxylic acid,

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
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As the ethylene series polymer mxed with the olefinic thernoplastic
el astome , a polymer containing at |east 50 nol-% et hybepecdfber 2005
‘pol yneri zati on conponent can he used without any particular limtation.
The et hyl ene series polyner includes e.g. high- pressure | owdensity
pol yethylene with a density of 0.91 to 0. 94 g/cnB; high-density

pol yethylene with a density of 0. 94 to 0. 97 g/cn®?; linear |owdensity
pol yet hylene with a density of 0.91 to 0.94 g/cnB; a netall ocene type

et hyl ene c}ﬁd&!:ﬁé n r)é@ﬁranw t %&y@%}%&éxﬁé Ofs t3rRe @ 1 g/cm, for

exanpl e 34 oI fin contalnln Q.8 o2, such as
pr opyl ene er1e ﬁé:g' i‘-@g aneg ubtb 1-‘%;’ I 3& gl n copol yner
rubber WiGFEL e515 drapber) 6: of produci ng

t hese et rnnomeles’@m /981 yredefiin mnt;?amrxml‘!arﬂw 81 mre'.b@al atigms .t hese

pol yner s 2 algwadirest abovegx dimel ednten thiofh-ther edefriaicadi cal

pol yier i 2diemopletdttcd elalsfomesodmdithet barse &Hilon imo smlilyatsioors iyt hod
usi ng a ZicAgh drypRregt peeFerablyn 80 1ghsr sdightabal woresudorathe

net al | ocHEFdatpof §eventingl Geniritivne oFeHibrope WIE-duts.udes e. g. an
et hyl ene-vinyl yheal 3he ¢ABALKARE OEFVAhippiagPety ¥ie Bhsetiiikeie and

met hacry F&b&%tﬁ'&d/ Q;'heffsfaﬁécﬂllﬂi s %om%%@&’%f%frast leng and acrylic

?rg't ﬁagPSI %e ol%%EiQ; W t);]cOfel‘?a%%Ln‘aQea%ﬁj gEth'nJ Lgat ed
di ene co o an%%ggD%)% g%ﬂ-%t y ene t &%%'ygﬁ%%%rrg?‘

ethylene- co and .the |ike. - e eth Iene series
pol ymers. ﬁﬁ @Bﬁﬁeewra&ﬁ&%mya@&eﬁgﬁ 588 o 0" 07" g1 om
@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 partiggdardey 0.i97 ggem’ pulihearexawpiensaty "péhpstioyleme twktikadi ng by a
Ba['ﬁ”& y ]'cﬂéiﬁflzt ¥ oF glog- I&@,r @W94e>§t/rdﬂaera%eﬁai%@eﬁér%é?é?hﬁdﬁ?nfnd a ]
met hod of  mipd | rgaucti gn sfil mcan be
ment i oned W ﬂglr tcl(og)%ﬁ %&Q?f')etah%%msquﬁgelr&% llg egd%%ge o1 /%‘

for examp e a copo yvmer 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
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(as a mi xtyy & dhearepf g ehﬁlmega oA

preferable. During nelt-kneading, the olefinic thernoplastic elastomner. and
the ethyl ene series polyner can also be dynam cal |y heat peesgeedoom t he -

"presence of a known organic peroxide or a crosslinking agent containing

one or nore, preferably two or nore double bonds in the nolecule. The
total anmount of the olefinic thernoplastic elastoner and the ethyl ene
series polymer in the base film is usually 50 % by wei ght or nore,
preferably 80 % by weight or nore, for the effect of preventing chipping.

The base didfifian deiMdpudatid dRcAssdy WM dre A ARErS &I ap vy ner al
oi I, fillligrds afedditdiNaliiidonaif uﬂﬂﬂ&f‘,oé MW Gei fl CEhANd CI ay, and

vari ous J.tdlvc.e saata ca& Qpidrf Ans A1 SRL Se i static
agents, | ybf. 1%&‘9 b eﬂ;[r_s 'St al-hucl eat | ng
agents a a|n Se A |ves the -
crystal - HE melt rff %bﬁ%@ﬁ g S

pol ypr opy} u fsisTmni % MEHRE filmin

this i nveﬁ%ﬁ’l "(ﬂ)ntfé}ﬁm rtlﬁ'tg ‘%ﬁ a1k ’ég‘brﬂa’f P he base
filmis maTEeand. o Boeratdcnlamy t%l“ﬁﬁh"drﬁéf dneadingtisg agent

i s not p&nsfanarde. Nusinad medid-kneading tiher edfefimdlaide various

i nor gani ccheompdastsic edashemegnErek yihe edivldens sestids gudlmngrtheragof |

di benzyl iadesre ksordyntapiidaliey derpiotostad yiln phhes phatsernagpef coripmwds,

m Xt ur es cdfgamict ipe=ydidenlcanta redoms s laimii ng piitatosdbadm i me dse and

al kal i neicide f raFeriNIGE AWM Mot Qodbld boldyTiitliMhe Imdlddule. hydr oxy
carbonate . hy(im:_t Qo td aArctintS ol -tHeC | ARG 2 4RIropdE 3RS Vari ous

pol yner i celcaymadsandTw é&m@e NG RAL T ynRAERES 1&@1 ﬂa%él%%q_:é' ngly or

de talc,

alum sil d1d , { car bon

bl ack, CI"{'?;(L he ra%sol"l:Ig '(tlh }16 E;@ ﬁi re%%e @hb%% aci ds

i ncl ude ca‘r#g%)é%% lgxcﬁal?d AT ﬁrﬁ% Fr:g ?‘ ds Exanpl es
ther eof 198 St 25 AR i o ra°'d|3|55ﬁ° T caddis, Bxaml e
azel ai ¢ &&%P° D?é:l?amséléﬁad t@dﬂbcwadlam Flayz =pdo¥aTHOMS 2005 citric
aci d, bu@é’ﬁ’é"(’f"l%r&‘dﬁ@ﬁ% andiexislankfe apdticadastalilicess d, napht heni ¢

aci d, cy @ndiatadie myll@%@tsl: lﬁb{%ﬁr@féﬂ@pemaéa#b@ﬂyl ic acid,

2- agents, o-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

~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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. met hyl cycl opent ane carboxylic acid, cyclopentene carboxylic acid,

cycl ohexane carboxylic acid, 1-methylcycl ohexane carboxybkéermtsdr2005

‘4- et hyl cycl ohexane carboxylic acid, 3,5-- dinethylcycl ohexane carboxylic
acid, 4-butyl cycl ohexane carboxylic acid., 4-octylcyclohexane carboxylic
acid, cyclohexene carboxylic acid, 4-cyclohexene-I|,2-dicarboxylic. acid,

- benzoic acid, toluic acid, xylylic acid, ethylbenzoic acid,

4-t-butyl benzoic acid, salicylic acid, phthalic acid, trinellitic acid and

pyronel | id;iG-sRCifdid\s H{ﬁgéﬁé %déxﬁgxyﬂl@s&ﬂr tﬂi‘&/&ﬂé acids, normal salts
or. basic sl rta%a[ﬂ}ﬁ:f fic "Méfh' 'I{%I'Hfﬂe QP'&HEdPO Spifedfponesi um :

cal ci um éﬁh _ e : ghe '

di benzy! d3L rpirdh e’ﬁ{% ks lid
et B T et e con
. b&x oy %ﬁ&%@rdm yle exane

1. 3-p- ne‘tcwq G g 2 drmeihAavdahexeigatboxylic acid, 3,5-

p- et m%wmezc% cpheice feichr Atkityleyclohexane

- 3-
. 3- p- netaRpksTAiG el 2 4rqetyawnishendnelrrhont iolacid,

. 3- p- et Ipptdiahepcnge marbokyl-igretdid b ezt et (Didicarboxylic
.3, 2-

.3, 2.

4- Fcsi{dy- eptavyildengid | deyladic seriklt otylylic acid, ethylbenzoic
, 2. 4- hicsidy- at-yHhisnHdmberie) adid)i tsellidyIi@.akid) phthalic acid,
p- N- pr o iRVl Hide i Al Promkldidid Ridid P- ixs metals salts of
ropyl berﬂﬁédéj@mfﬂﬂcmaéd% 2+flsRiad (JuTEs or basic salts thereof
utyl benmemqqecm%pl téadlxm% @atysms- 2467 daxdang) sorbi tol . 1-3

? 4--Dbis hqi A:J' ﬁ?ﬁ a&?b 1|g;1telyl benzyl i dene)
' ( 2.4-benzyl %egﬁ?’sor ltl %%n = co&;%ound% includes

di - nethylbenzyll

di met hyl BeFyi 3 1959925&r F§°:3 3ﬂbenzylldene'24‘P'
dlnethylb@ﬁ#ﬂﬁhﬁnﬂﬁkmﬂdnq(ﬂo:bxiqzu41b3sbgnzmtideyeemﬂybr dene) sorblto
1h|3 2. ;1 lawy(m;ermﬁqw@wswﬂui%ﬂ) 308-bh LAk th1BeR zya%@lﬁrmgz 4- F-d

chl or obe -h- enzyl i dene
sor bi t ol %%Lig q%ez%ygltgl’d 13%-1? e ﬂ,&}??ﬂi%’%é ‘b¥ | dgne sorbitol,

1- 3- p- chiRSPEFEH ARSI S0 Lef iRty PeRrbl iR te ToA P

1. 3-p- rrete}‘b}iyaéwwwdm sﬁqbartod.hl drmyhyuemszmqm@Z 4-p-

1h|3 p- gt mem@maﬂ) C.4|-slbr1:£ift|d1r OE.GEIZQQ’Ml—ﬁﬁ.l%q;fvﬁébhﬁr@beﬁlﬁlidgnf) gegl Z(g-
C or ope SQIr4l ou u

l'ithi um -1 - Hutl? e4nB pémt i =i gﬁ' gh%%ég?RgggﬁMﬂ%%ecenber _
2005 but w%gﬂiﬁé EHEDEE St DAy PLAIBS bRat o

propy enzyl:.dene) 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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sodi um bi s(4-cutyl phenyl ) phosphat e, potassium bis(4--t-

but'yl phenyl') phosphat e, cal ci um nono(4-t- butyl phenyl) phgzpRaémbercmbsi um
bi s(4-t- butyl phenyl ) phosphat e, -magnesi um nono(4-t- butyl phenyl ) phosphat e,
magnesi um bi s(4-t -butyl phenyl) phosphate, zinc

nmono( 4-t-butyl phenyl ) phosphate, zinc bis(4-t-butyl phenyl)phosphat e,

al um num di hydr oxy- (4- t-butyl phenyl)phosphate, al unm num hydroxy-bis(4-t-
but yl phenyl ) phosphate, alum numtris(4-t butyl phenyl) phosphate, sodium
2, 2" - net hyhepEphey?) phbphatd}it Yi pheay | DS 04pEaPlpE&Ay Uphosphate,

- 2,2 -et hﬂabdﬁ&ﬁ 191§(4, 1 neayiyﬂan Jn\.e SBR3L Lam SOLL Y- -

. 2,2" - et h%h@yfpﬁé 1y 51 ng_é_q_ phogphate, lithium -
2,2 -nmet ﬁgu gg p pate, |ithium
2,2 -ethcg+ Egos é ébu X Rhe Xﬁ{ﬁ Qa&e l'ithium
25 atmpt 518 iy Eé Bhosphar o L1 ipi um 2, 2
-e i t.hi um -
7ot hyl encPBFELR ig arpbater) «am%’m %ﬁiﬁp hosphate,
> 2 bty %@%ﬁéfz@rmmpﬁ% it
2,2 -but Ry s } 1 2 A %% T
2,2 bﬂt%bﬂﬁﬁhbhgﬁxghpboaph@t%utqlﬂw:gﬁzﬁghh%bﬁa sodi um
2, 2" - -t - ooy hphéyybiphosplidts, @Odmh?l%mtf}plmqyl'hie(‘l sockdlime2, 2

t - oct yl niettylehenpl kpkdsphatelj - sodburh y2 prenythyphidematiles 6006t 262"
- et hyl erleutplshdny®) fybsphate pusydphend | 2 phestivl €ne ok (MR- Guny 1 -6-
met hyl enet%ﬁéﬂiﬁﬁ@ﬂ&lﬁphésph&ué p@ﬂﬂhiﬂb@p@mz@et AP bis (4,6-di-

(4, 4" -di netibyty PpReny ) phodbiy e2 21tlbiﬂk'€21 i') @ne-ﬁpéiwraz 2'
¢ et hylldeaf-ebbat fpRa iyl!mé ut i@ 14—
2,2 nEth g Léhgﬁ 11deneﬂ

2 2' rrﬁ]k?! d —t— 1}95 at&,fb a}s& o~
o[22 j:wf AL b e el jcér” S
bi s[2, 2' - %P.‘él%'i‘% hl% #E'fhibht 'r THIRS f} PhAtR,

bis[2, 2" - &2 by hY%é depethif {4 ﬂm‘ Y PhogrhA%Rm
tris[2, 2 smm@n%' ‘b‘P%’EYLle%FFeTb-b‘ﬂ( 4 ) phasrhatka .

bi s[ 2, 2' ﬁ%@iﬂme%EZhwttqctY&m¢®hY¥FQEThﬁw(%w&wéijphosphate] cal ci um
bis[2,2'-methwﬂphhn&ﬂkphmsbﬁht&rt3¢ﬂiqm;ﬂuﬁﬁﬁ©1ﬂntxﬁuﬁtﬂzlanﬂ1ﬂ um
bi s[ 2, 2' -bis Ob) 8{di ettty Tehetdyl wiphsphd §ghosphiatne ]2 , 2’calatihiyhene—-
Bis%g,g -Bi:é;;:ﬁﬁh%i:ﬁ@t€bﬁty1§ﬁ¢ﬂﬁ1¥§hﬂéﬁﬂﬁﬁﬁﬂﬁﬁdﬂluMXﬁ(ZHHN ‘
Is[2,2 - & (4 tatIBpt-y WSRO o sgRORES ISdium
bi s[ 2, 2' - t4] Hbi&{ el - 6 | 6 LLiL LHAN DB ISR eny BEREIHEte ,
bi s[ 2, 2° é&ﬁfﬁmSZgﬁ*lethylldene—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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octyl phenyl ) phosphate], barium bisl2, 2'-met hyl ene- bi s(4, 6-

di -t-butyl phenyl ) phosphate], cal cium bis((4,4'-di methyl 27 pecember 2005
'6,6'-di-t-butyl-2,2'-biphenyl) phosphate], nagnesi um 15 27 Decenber 2005
his (2,2 -ethylidene-bis (4 ,6-di-t-butyl phenyl) phosphate], barium

bi s[2,2' -ethyl i dene-bis(4,6-di-t butyl phenyl) phosphate], alum num
tris[2,2" -ethylidene- bis (4, 6-di-t-butyl phenyl)phosphate], alum num

di hydr oxy- 2, 2 - met hyl ene- bi s(4, 6-di -t-butyl phenyl ) phosphat e, al um num

di hydr oxyp2s P2 ; et detlyanerdt e Eh £ uyeé - &tit—%ﬂﬂﬂ{@M)&;}hﬁ&ﬂhﬂé}, al um num
Y dr OXy- DSk our? 514N %ﬁm@-&@memwmenw phosphat e] ,

al um num ,_ _

bi s[ 2, 2° ﬂ%fi en %ﬂ Phat P al tﬁﬁﬁbz 2fﬁﬁ¥ﬁﬁ%$dene \ni um

di hydr ox %’(,t b'ut )p 8% %% tin

di hydr oxy2 ’g‘k ‘bé , é"¥ 4o ‘1@1}{3;'1

zi rconi untt 3{/‘;"’ 22 - tyI enyl)phosphat e] ,
al um num Fﬁ{/’:ﬁ%’? php. spha i}, '5’% [tp?ut gﬁyﬂ Pfosphat e,
al uni num ¥ Eﬁ?@yﬁiﬂlﬂw@@mﬁ? *@lmﬁm ey |

phosphat eépis b2 mhﬂqmwt%@mﬂﬁﬁdtmlﬁwlanhom |phenyl )
phosphat eti tamtiwh hihwdndahoie/ 2, ST-hidng-bdend, 6-di-t- .
hi s(4, 6- dbutylphenyilehdspitzdssihatieln diteydaldet-binei2)2 ‘sadthydferfeat ty -
nmonocar baxys (£, Geditsc-bisd pifersy Iliptiodphatd]h tdigomilint qast-yval ent aryl

phosphat enid ype2 Gridth i (4 J6- W -Rgaphis I spHEUnds
descri beda.lﬁhﬁmrtﬁ da&ytJﬁllm(l gﬁiﬂ@ﬁ-ﬂ@@ﬁ-ﬁéﬁgﬁlﬁgﬁ- of n'acet ic acid,
| acti ¢ achgey BHARIANEH }&té‘créhdn&:ﬁﬁ:l 13524 -niei9Ralafd-C aci d,

(nonanm C Bl MO—GC— ool %£ st| palfmtic acid,
e S T e R EE
acid, st l?% e'f?;‘r c?rggﬁ % ?’ p[tzd%ceﬁtgﬁg‘&%
0- dodecyl I am nopr op| oni ¢ .aci d _and
a- N- met hyl - (ﬁﬂ]d:saél Y perererke*ydtFodfddtncl udes
e.g. poly%ﬁ?@dQﬁK? mﬁiﬂﬁf%3“ﬁﬁh eIQYQiﬂQHR91ﬁMﬂ¥FQF=ﬁﬁﬁﬂh¥1 S@ﬁ@ﬁ@ene
poly 3- et¥Be -¢onpawnsheutpell therayl dhasphadiee typsl wampowndsy| - 1- hexene,
poly 4, 4-desetihad |ahport dmeslysls \Likhliagi netodilun orhgodaesipel palts
4- et hyI - leh exsaieic padiy ,3-letdtile ladiekenesomicnic aldid,naphtyldlceaeidpol vy
al I yl nor bediglia; afialt iiGooctylic acid, nonancic 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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polystyrene, syndiotactic polystyrene, poly dinethylstyrene, poly

vi nyl napht hal'ene, poly-allylbenzene, -poly allyltol uenesy pakdmber 2005
“vinyl cycl opentane, poly vinylcycl ohexane, -poly vinyl cycl oheptane, poly
vinyltrinmethylsilane and poly allyltrinethylsilane. These polyneric
conpounds can be obtained as propylene polyners containing the above

pol ynmeri c conpounds at a concentration of about 0.01 to 0.15 % by wei ght
by a nmethod as shown in e.g. Japanese Patent Application Laid 16 27

Decenber GAG5 ¥PeazNgs 452650 1920 e es 801 £o 0100 Qg M SndBROIET S 10
CO”St'tUt&ﬁé"@lﬂS’ﬂ:é’”ﬂ‘ié CoSRRRPEE Sc Sl @t | 34135k d Vi m A0 |zed and then
pol yITer i 2651 Jhd s &%&n&&n'gof? fﬁagaw,gm aﬁkﬁ@ and a
smal | o Y SByLéne dad s dndil of e rﬁ]ené)ro uct
to the errmp ast onere the Jr‘)_‘/marlc cohpou

crystal - e%t‘El%‘ %%d"‘éﬁf?ﬁ%‘ FHPNGF R BRwith the
ol ef i ni ¢ AP¥RFHOE a%h%’én@h%ﬂ%*ﬁérel%%tO%% ethe a'rpbm#érﬁompound as

cryst al - rRictezs tab-eecleating aagenty camdre mirmchtefffwiently and

cryst al - mrci &antmlyy wigdnt the aléfimim| Hoentmoplaonipn wih s tdmedhesi on bet ween
t he base amtiisveal amnsikxddbl eral hesysieal -ayesl éstimyvared andis eniveargluct ors are
cont am nadnesfl M dlowieE 2l | ons, so the crystal -nucleating agent used in the
present invent lwmaﬂ&mﬁﬁfﬁ&%@émﬁtlwlﬁéﬁ@&&mmowmﬂ&ﬂ he

pol yImer i Codusmau dsi;h@o,iahé%lémtﬂa/ﬁrééﬁ b&ﬁévrl?aéé &S A g Hife base film
in the prml\w 4PN £ he- eopr 4 ol techniques such
as extr us ?é\% eo é}f a_t}lq 1 ek i % 300 pm

“ pref erabl a ou 9 xsesent s ok as .f [ "ler | ngle- or
(nultl-lay u’t i %‘%{ ro rfhe gaé’ C{:ﬁc H&é’t:‘\,\,. with the
adhesi ve ¥ ?ﬁ%e‘ﬁ‘ §°é°r3‘°dﬂ’i
reach dur®i YJd"%"l?fb %f‘é’f ?ayer containing the olefinic
t her nopl asti ¢ STRRRARS e RERSeTS IIRveRtiod iodtced for exanpl e.

by converRyastiged ibyn ¢W¢mﬁxwls Uegrhnicques sughy sisoexdirugden, a@nsht i on
usi ng t hetlebolei clpoey®o| eereceh cis ivswilisr diyer 40 THee 308 yi,ant base film
may be s c-_eféféiai ¥ 8588 S Yeo 12D " OFh D ided 2 150 SlaGhibad e iBhieet Chi Ng

i s condu 52y - ﬁi{é&‘ 0 0 £1al28 B2 sy BrbliliEnePr epar ed
may be s éﬁﬁé L éﬁg‘faﬁéé% layer to a depth of |

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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physi cal or chem cal treatnment by matting, corona discharge, a priner, and
the like.. The adhesive layer can nmake use of known or >fpB¥&HEdrP08s

"adhesi ves. 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 likes are used. The adhesives are
preferably acrylic series adhesives. Acrylic polynmers used as the base
polynmer in the acrylic series adhesives are usually polyners of alkyl
(meth) acryl at eppe m@qﬂ&r@;ﬁ hey adfe \altﬂylcoqasawyera i nononers. The
mai n mnqrzram&eé he, @cravlna up S etHR AR ]I.(yd'r&iFt M- acrylate

Igl Vi ng a rq-._rgar;df 20 C or.
[ ﬁilsudg %EC hé/ ]_89 % (%fp hyﬂﬁ‘éxI o
é*%o

rou
gr oup, ocﬁ%]{;’} 'e té& %)’?‘Pé“% ri zation
mononer s § d anpl e,
hydroxy ettkf-) et °14Xf]drfﬁ®t rylats egrﬁﬂ)‘?'ox?“‘ﬁ'é%ﬁ %@t’é? 2%l t he
like.), gﬂwwc Giisad) weﬂcata@bésc%rade.( nhqﬁlacamleumq}d amigeoni ¢ aci d,
mal ei ¢ an®aih)Rcry e rﬁ)cat# W-ihydrsixymetihitanide;t Blkylaninaadikyl
N- hydr oxyémsttth)l agryle tesd kifamexsaipdd, dimsthwlemydrdedshyl or exanpl e,
di met hy| amtleetdylatept tréoutpy lame nde thyly et heoatyhd tarettioadr,y eitreylet . )
vinyl aceietiate Sttyarene acodyluditididle anthd hthd iddke .The adhesive used nmay
be a radi ati on-q3 tddihAGReiseR] mafy BR Seirddd 48 dridse ttanRc adhgiaks, and
the like @ v ddeipliv L0470 RO RHRN Way S UTdMEsheaN idENQY e al so
capabl e chhe?&[éil Mﬂtr i borﬂf@aélbe A5 elinddlved RA Y esent

t | t
(lag\l‘/lggl l/g %& %T%aa(yl \ée&%eg?{/édf;%e |ﬂé Je %éd;sgtlltdongset ting
adhesi ve, bﬁ}? esasrn 3{ ael#e’(r nth’lrsﬁrr Tag-l.e v;;:g?r i ;?S{n%ts %{ore or after
t he di h . Al di
o o e e g e

O..

pol yner (aé’éﬁﬁa"& ﬂﬁl irrpdiated atytdh radintieps bheforencr aider
radi at i orthSetdiHRE siisEherftc e hasaFidm mﬁ%m syd Sisviemdy s,
oli goners}?aéifl%d@l%rm@mthd:mar bon- carbon doubl e bonds in the mol ecul e
and capabl e ofTheettadigtipon-sditdtangpeldpemiveatineludiisee.g. the

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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‘radi ation-setting conmponent includes e.g. esters between polyvalent

al cohol and (neth) acrylic acid, such as trinethyl ol p%pPgagn&#Qo@yath)
acrylate, pentaerythritol tri (meth) acrylate, tetraet ene glycol di
(meth) acrylate, 1,6-hexane diol di (neth) acryl ate, neopentyl gl ycol di
(meth) acrylate and di pentaerythritol hexa (neth) acrylate; acrylate

ol i goners; and isocyanurates or isocyanurate conpounds such as
2-propeny|--di 3-butenyl cyanurate, 2- hydroxyethyl bis (2-acryl oxyet hyl) .

: her, the b
|socyanur Icét)fo% éﬁ%@gﬂ&(}f@@%&a on se ey ther, the base

pol ymer uste . d adnesi ve may be a
radi ation- Ir}fg’aﬁg‘* rﬁﬁ AV n%ccgr on car ;If(é: onge: |’n si de chai ns
of the%‘l ﬁbﬁ&" }Rff ) %Sron- setting
conponent® S “é”‘a“ es'etd:’i“‘r?gt He

radi ati on® hs,’é"t’ié} oRthentd, digthyl ?}%@‘a% opol ymerization initiator is
necessary. The IfHaisasasazat.i dhe Adhenige 9an adee eomtaianzoin al kyl ethers
such. as danwentionalydditiores pnlvias @ opdssdtimddngnhdigedsdnhzai n i sobut yl

et her; artamkifidest eandSildesh o baing inlStde @evber RAREibenzoi n,
benzopherayemand The whromalciydt iolp agerph emdludent @ney. golEisonyperiatles such
as benzylcdhip@inyd, mellaadine plgin Nrdie aEhnn e ridlithd Ridhpindy)es such
as chl or&ydityxat DN @nHiRLGMEs | ioariit andlidi®ibdiy1 ididugdt hone and

di et hyl tég,pe@_q{,_h@eimlﬁefpcessary, t he adh esive can also contain

convent i onal acidiet AR et O B 'allslrﬁ a@%%n tackhlire, a filler

an agi Lt eI S Yd ri_g: | I ncl udes
(soﬁporzﬁ'd e ﬁ‘ pid e i %ﬁggzsa%.&g e
‘cont ai ni {slefs ﬁ&y &8’3 n&"l’g‘ t he

U‘

pr esent i SHvert aéf(? 1é“-"b? éﬁ?laf x &ﬁ ddhesi ve onto
the surf RIETISAFHi: the rﬁ“ffa% ﬁ%dﬂlﬁ]@ § J8YErT ldecessary thermally
crossl i nd¥kprnativelyor @ mathash agpdiely? foxminge ¥het adhiesdve

separ at orlay®a f12 méﬁ%rs)ematm §L3r faa@b thient is¢igkhog themafer the
Al t er nat ibssiey fidmutthgrnofalsepdreatused .f or mi ng t he adhesive |ayer 12 on the
separator 13 alThet hicknesls rF tthemadhesieoe lagerf chm ba datesziifelde used.
The t hi ckaifissKlly tdepcadiieg \wa [Hertygan JFe thel adiieBgde or the depth

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.,
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sui-t ably depending on the type of the adhesive or the depth of a cut by
dicing, but is usually about 1 to 200 pm preferably abppbcenbes 2685 pm For

"the purpose of |abeling or snoothing the adhesive |ayer, a separator nmay

be arranged if necessary. The nmaterial constituting the separator includes
synthetic resin filmsuch as paper, polyethylene, polypropylene,

pol yet hyl ene terephthalate etc. To inprove releasability fromthe adhesive
| ayer, the surface of the separator may be subj ect ed if necessary to

treat mant%méth gl lré?%&[eou %gsec%@%k% may Jéé:jg Jec%"% ‘%9 For the

pur pose O Aness Separ at'o

‘nonoaxi al “dr* t or | mnated on an t h lastic film The
t hckness of th %%f (??a%u ? %6 %Hﬁr%ﬁﬁeferabl y about

25 to 100FHFRMIGAIA @W@fﬁétﬁp ?%"Hr"és*’e*f‘ﬁ 7 2L2HEIBRT bed in
nmore det aFPnHE AR rehcl tH Bh'BHahp | RECPYIRRS %@mntuaﬂ@n%a%to limt
t he presdry weight i ethylmnspteanponenepand | the ofativet an|edutedas 5053
(trade napEdcPitusEdeinys Momdtatll K ALa CRPORAT @teds dlatted a
T-di e ol ghetiHed | HfordSLtin! tand SRR W s Gig ?@Lﬁtﬂn manuf act ured by

Pl ako Co. &g &’?M%&%’S%tﬁ‘éﬁo‘%{& 6Iﬂfclq%mln
fract r

t hi ckness min w ce

M TSUBI SH Eﬁ%%ﬁ%ﬁ I{a@ I'sTan ery n%ﬁe; r%a??r%p‘?asqut d‘I-'l?;lst oner

consi sti R MALLinG WRRARRHTD VISt ofpo M demdisy s By 8Rei ght

et hyl ene ghophnamd thed MERe (230i acofzanlalm eils 6racg/bﬂ minthes. commer ci al

product a(Pfepatdtiai adf edntadhediwe) i ons thereof in tenperature rising

elution fract iwaﬁ&m Py LR RIGH el gaitgidig thand). tHexdbdayinte

(0= di chl or ploapa gﬁ&d%é)s, Hiphbdh Rayibito. ! NeaPeaks mel ting

terrperat g{:&té ﬂﬁ"w&gﬂ e ot d i 4G :@HFQ::IJ@:&VFR (230 C, 21.18

N plef]t ger ;ga@u;.e@é_guﬁ% m§0%ﬂa%@£@}§ s DAY 4y Nﬁpﬁ' o
Co. , Ltdli{ i%g"ta&f&b O%fy %€po%jprzﬁw)l z‘Té}lon | |eat or

I b

(oo e T e S I e i s

average molecular weight of 500,000 obtalned 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.
S 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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(trade nane), N ppon Urethane Co., Ltd.) were added to a solution

contai ning an acrylic copol ymer with a wei ght - aver age @pbg&yﬁ@gg@gsght of
500, 000 obtained in a usual manner by copol ynerizing 95 parts by wei ght 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 sol ution prepared above was
applied onto a corona treated surface of the base fil mobtained above and

ther mal | y%(i{a%?éci taxﬁ? t&héﬁ[afﬂ( ’Elzﬂé‘és?flﬁfeé U gy VG highg adhesive

| ayer of ness ereo separator was stuck to the
surface dF% sacﬁfé EsatFine pdhe S'a’-‘(ﬂ/ e RE thd® iR sheet for
dicing. thigines ‘2@%015053“1@1?@0% srRpAratey IuEt SHugiHta e

CORPORAT | s agse f rﬁaaﬁm}h@lﬂ%d@mmﬂm & Wpesttimg ychem Co.

Ltd.) werslHestivwe sheal ifonfdBGim) Waamprepyredwei ght) to a tw n-screw
kneader (E3@Edpls Xylinder dianmeter 45 nmm L/D = 34, set at a tenperature .
of 200 C, (Breggatation ,of tdl.Basearmila®l t - kneaded into pellets and then forned
into a filminZAdiasaosImeEratHeafand , EarsyeIsaWonEsra2 base fil mwas

obt ai ned. cdf@di@im!ﬁiﬁfil SHO W gD é}u@m&s& mm tdh MER

nmet al | oce (pa. edzllo Si tfy ?;l?yl gne Wt SI t %f b% 898 g/ cnB
aﬂd anf %(%19‘?1 g’dﬁéﬁ’} r{‘ i on Q adhesi ?/_e |
sheet for" S a ie
onto a c@WHA"M ’%a’ﬂ(e ﬁ% rﬁ1'20a FAHES 51'10 005 OEIthI ned

above and(RHearrdy webwis*s)l ﬂ‘rfkéu fa\tlwm@w drnearier; H%%gﬁt:o qgiRder
UV- set t i i aomitesi 45 lmyerLAT S@B4msatn att b dlemgssrathere et 20fC,a
(separ at ortkegmistak, tlocd He amlimedce-kfeddewel adi’mip@.]lea;eer Thizar clbhea

setti I‘j@al]&di’ki‘&réﬂée fdbeto forr-dikd g Mbingd feerpdra thrd’r epar ati on
e o ey o 28 2 >5%§u%§3?§e&aﬂ§ PMEEE%S“' L%‘E“%s BFs B g/ 10
min. i nt ﬁ%ﬂ G A i ﬁ?’% %’ |°nb&fbﬁ'el g
i nt r oduc PR ithe ﬁﬁ]y & 9 100: 1
(ratio b)b"v‘b'tﬁ;}%?t in Fhe kase ﬁ%%m&m@ 4@5 &»qum & % by
weight.

{(Preparation of an adhesive)

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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dianmeter 45 mm. L/D = 34, set at a tenperature of 200 *C, |kegal Co.,

Ltd.) and nelt-kneaded into pellets- Then, the pelletsompenmd2besa T-die
‘nol di ngmachi ne (tenperature set at 230 'C) manufactured by Plako Co., Ltd.
to prepare a base filmof 100 pmin thickness and 29 cmin width. 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
adhesive) 60 parts by weight of di pent aerythrl tol hexa-acrylate (Kayarad -

DPRA, N phath Kaviakdadded id ;)elﬁn ﬁn%@t@t | ygefi zation

i ni tiator{df aé‘f”s%-]ﬁf‘ E‘i f&iﬁ’-&f dAd &pd 5
parts by &}31 ‘ﬁ)jdé/ é:?aﬁﬁ'e %p téa name) ,

Ni ppon U ZAU% dd d o' a |o'n cont arning an acrylic
copol ymer? ‘%UFR‘-’FF gge B3 todested ned in a
usual narike Eﬁﬂ-hﬁﬁyl W?Eﬁlklweacﬁh%rﬁm vi!é't*'g?tta d‘faﬂﬁltﬂe‘a’érﬂyﬂ ate with
10 parts the seinghmangfen @y i Branplen 3 ol (e conkandyof € uti on of an
acryl i c Wesstadnpakiiadsinge agean tpr Gpele B -sdthyiarlathwrersd) ain achiesi ve sheet
for dici rizpgsel el la hdsi s prsspared wags dp06TRRoey wasighppl i ed onto  a
corona-treat ed Motk @D HESIMFAJdddded aiNIgHaD @A ydtiwh tdwr al |y -
crossl i nkegd atlsBng%-fdunsJ&yn;mat;@tﬁﬁéﬁ m'.ﬂ'.h dV-Eeaiditig selhesase | ayer of

20 pmin k h 0 ol BEN, to the surface of
t he adhes‘i % %ﬁ erf:t gfﬂ%rag{%%b 6 U%/fs ? SI. ef)étttllge{1 for dicing.
Exampl e 4' n e d@g{ de arre M TSUBI SHI
CHEM CAL ct'at" a"ﬁB Yrade nane,
Ni ppon Pdt @i‘-‘%°ﬁd’.‘)’€°%d‘=%?ap cehcﬂﬁ) ']ﬁ'b an MFR (230

C, 21.1shgaigfed @cgiqwndﬁﬂuemummﬂme% by: v&ﬂ g°ﬁt fioal 40
3- met hy| nidutieanecdaibril 2 Ubasaytigly e diarn laferoBL B iy @rel i m nary
pol ymer i zgli iha &cHAbGH. a THe,| & Wepikadrl WadAldtundly peigld ) to a
twi n-screwdneaders HRIMGRsid 18R HAPRIaAS My lddiasf. set at a

t enper at W4, ‘;eo%hg_ kegai Ctd.) and irel t-kneaded into pellets,

whi ch werg, T y ai%li dlq%'nge sheet in the sane manner as in Exanple
3. The cont Cl I- ucgl ea ent. 3-- et hyl - I-butene) I n
t he basefllmatnhu ng(? (i‘}é e%rdl QX"

manner as 1 excep e us base film was a

film of 100 pm in thlckness 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
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Novat eck HD HB330 produced by N ppon Polychem Co., Ltd. is high-density :
~polyethylene with a density of 0.953 g¢g/cn8 and an MFR 02 PRcémbetbods N) of
-0.35¢9/10 min. (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
mnutes to forma W-setting adhesive layer of 50 pmin thickness thereon.
- Then, a separator was stuck to the surface of the adhesive |ayer to

e e e ko Aheaeas e i) U SO W SRS | |
except tt}a qrt‘?"ﬁ;2 a%eg X %%hfeﬁ%m@’v?/a%g c%'c:"fnq t%(ﬁ? dn]"lrE?n ft%"nl cef<nesse pr oduced

by T-die ?J' d\ﬁntfenm ty pol yet hyI ene. The peak melting
"t enper at uy-& o9 ﬁ?é‘dl" Sltg_/LéprI yethylene is 110 C, the density is 0.923
g/ cne, afaste VERDC f@@-rCDIfP 59/ 10 nin. Conparative Exanple 2

An adhem%%ee%ﬁ“&oé%émbpr%%Q% +t BEdame nmanner as in Exarrpl e
3 except Numben lof revelvddens jofi vdwe dladd:m o5, 000 pwm.n thi ckness

pr oduced Ddyeihgliratesxt 19 am/cfec.an et hyl ene- nmet hacrylic acid copol yner.
The peak DiRlilng Gepit®TPE MR W QcpftH HE oy i mdlhdaiad ifG1aci d copol ymer is

100 C, nd the MFR (190 C, 21.18 N) is 3g/10
m n. Qﬁél%%de%%%e 39'73916%-58’5&. ng adhesive sheet for dicing was
prepared ma manner as in Exarrple xcept(ft at the u d base
filmwas bas FFPG0 PRSI ERNEK 9 ;ﬁf‘&b‘ﬁc@ BREE 9 §xt rusi on
of an et tﬁﬂr&?é’-er?eﬂfaﬂ’ﬁ G GhiPs 3R PR vReR U AR Bt F3y subj ecting
one surf adengfscopee (x290)t,amnd ithe mumberowd fibaomsnoffEvabsarifon t est)
(T-he adhesiize dmeeat priede teirmimgd biaxigee tvaisn colmateldanpl es and Conparati ve
Exanpl es Tale evdal uated in the nethod described below The results are

shown i TablTe 1. (el UabEOoR; ro@sc'&gf-%HQngn%%.z%Z GPpcenber 2005
A six-inch wafer of 35Q %{nﬂ&é& efesq %sgq unted on the ad nesi ve sheet
for diciing and then dieed thoer WG c"“.u.t:ons {Be{ ng
.condi ti ¢ns) an17100 %o 560 {m |5 pm - ox
" 100 pm 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 cer: DFD-651, DI SCO Co., Ltd. Blade: NBC zZH2050 27HEDD, DI SCO Co., Ltd.
Nunber of revolutions of the blade: 45,000 rpm Dici nnggg@emgépgoﬁyl sec.
Dicing depth: To a depth of 30 min the base film Dicing size: 2.5 mMmx2.5
nm Cut node: Down cut. After dicing, occurrence of fibrous off-cuts on the
surfaces of the cut chi ps was observed under an optical mcroscope (x200),
and the nunber of fibrous off-cuts of size in a predeterm ned range was
counted. Tabl e. 1 Nunber of fibrous off-cuts of size (pm in a

pr edet er 1 t t 0 0 ;Exanpl e .
15100 Exrﬂdn'%rﬂl e%j&p% ]‘g efc%e;nle% o ﬁﬁ%or r%oéeloo or
norel00 g 0) le 2
Conpar at |V’é‘”’l chtﬂ “ng[ﬂee ot P FERFR TSt Tabl e 1,
~ the adhesf;fﬁléfisﬂweéﬁt)smfa(l)‘fufa('51=|*-'¢1|1-‘|¢gl b PRekpx &pl.edtidnditoaprepess generation of
fibrous mide Ailin oheE) gabEE WhidieRiss dnd @9 iddiicatd ggner ati on  of
fibrous offrdpiriiddbPMpadBeHivd) st #5¢ tdiailmy)l Yy, the adhesive
sheets for dicirig iduHeRl es%l%t:.%?fjpd.céfﬁiaﬂgi a P 3BRnidIleNL YAAI NiNg a
Cf%/Sta'Th Jf%aéd %t@gaefuo t A@Sélegm%réff f'?f OES of f -
cuts e ers, I es al I,ve Q ot show a
reducti orf ﬁ% aﬂip m@”%wa]& ’gqesp@rrﬁf E%IHH gaggrf F‘prr) Zel as
5053 (trd'ﬂéqu@ﬁa tovi Freus| SV -GEMineL ac@mmm 9T &fd Newatieck HD HB330

(trade nad,chigssrthaxgogrehe@ien, atstpanater fuas @tuck do dhef 80: 20
(ratio byurface 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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weight) to a tw n-screw kneader (PCM 45, cylinder dianeter 23 27 Decenber
2005 45 mm L/D = 34, set at a tenperature of 200 C, |keg®ecerher20b6d.) 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 sol ution
prepared in Exanple 3 was applied onto a corona-treated surface of the

base fil nlno@;:ah @boa& msm ”ﬁﬁéé(tcvﬁé’é%i: aliB0cKef9imd0 M nutes

opar at or e was £141 T RERINE | NELlt Gde Ui wbba0ESs Elmiopd Then. 2
UV-settin g?\'/_eé%%%’e'fy f%&%ﬁa@?’ﬁge %x%h%? % %@r atat ﬁg‘lbjhgjﬁ?g °base
film zel "a ‘66 8 E8R%hane, M TSUBI SH CHEM CAL  CORPORATI ON) and

Novat eck LL UF%(?%‘F&@Q ppr HFiphabtpinedin )there fed at a
rati o of EBeamples and Compapaivg Exauples dexe ovadeakrd ¥mdbas, cylinder
di amet er fdbloming/methd, sSthe aresulbsrretshewnfir(ialde |Xegai Co.,

Lt d.) . and (@keippikngochealuatioopkel | ets. Using the pellets, a base filmwas
obtained in theaSsiE- IR Gfafisr IdE IBETM 6D N ALK wHodd 4{k1pr oduced by
Ni ppon P%aghéﬂagcted Ltd bASkld f@eauk 2060 t 1mﬂﬁtm& RSuEdd a
density ob, Q:J¢%08/£HE LKk 31 oﬂaﬁécglﬁro -

(Prepar at g olnd] oMl §r§ % &gn J'?é?rea édé/f" éag Lﬁi&fm e

prepared I n oron -
at m nut es

?gsfoﬁlml g{ﬁ;ﬁﬁ%}{%% |%Sl%se? !9??§?%z§fﬁ“ i Xhknk r‘“e%ﬁ * Then, a
epar at oraﬂ\%st%‘?%& t%‘ﬂ?h%‘a’%}ﬁr"‘f Fdyg, ’éo??é’s?%e"?%?/é?l“?]fﬁ rare a

- set t i nfrebemeadl etheretreny dTRe RePbnpit b CIBRMRMY I n production
of the a eqvbionkeef streh ehipping mt the S&dp|ef stheyrefildsAn®e sheet was
prepar ed semidcendarieor men cvbssrved Bxxdgt carl apdeiepal tigraswopsed base film
was a bage260) M d Sbhdn duinbdd G eSsi gt &sF il Virbleendi ng 50 parts by
wei ght  of , ROANEE ARV &M er AMNAY B ££ Kodililitdd . produced by N ppon Pol ychem Co.
Ltd.) vmt%!§glg)arts by weight of an
The yield was expressed in terms of the ratio of
semiconductor chips having a chipping size of 50 pm 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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et hyl ene-met hyl net hacryl ate copol yner (Aqulift WvB05, Sumtono Chem cal
Co., Ltd.) and then extruding the blend into a base fij}nDebsrgrrness ve
"Exanple 5 In 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- density polyethylene filmof 80 pmin thickness. (Evaluation test)

. The adhesive sheets for dicing obtained in the Exanples and Conparative

Exanpl es t Sl ts are shown in
Tabl e 2. ﬁx %%t‘& d Igtellgg ﬂlq{sdﬁ%gq& tsg%(%ff Jr? %éﬁ@ness
whose ba % §1 ac r|n fin & m)Lg_r};ted on
each of t §%3‘r J'C|nhgi> Red9Hh ah‘”‘n J‘é’s? At

Conpar at |-°«?é= Ocgm 93 MoK idh @dgnddd cdinded LngiRating RAI ti ons

descri bed!l@éicbw. After dicing, the .back of the sheet was irradiated with
W rays (500 md/cnR), and then 50 arbitrary sem conductor chips were

pi cked up (released) therefrom The depth, in the chip depth direction,
of each chipping at the side of the resultant sem conductor was observed
under an optical mcroscope (x200), and the nunmber of chippings of size in
a predeterm ned range was counted. (Yield) The yield was expressed in
terms of the ratio of sem 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. Nunber of revolutions of the blade: 40000 rpm
Dicing rate: 120 mi sec. Dici ng depth: To a depth of 30 pmin the base
(fllm Dicing size: 2.5 mx2.5 mm Cut node: Down cut. Table. 2 Count of
chi ppi ngs(nunber) Yi el d Chi pping sizeTotal (%9 25nb0n75nL00m

-
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Exanpl e 550005100 Exanpl e 68100998 Conparative 85311782 Exanple 4
Conparative 223101770 Exanple 5 As can be seen from Tabdepieenitte 200fhesi ve
sheets for dicing in Exanples 5 and 6 show a very small nunber of 25 27
Decenber 2005 chi ppi ngs having a chi pping 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 chlpplng size of 50 pmor nore is

si gni fi calffat iffdicdairey Foor yield. 26 27 December 2005 Wiat is cl ai med
is: 1. An adhesive sheet for dicing, conprising a base film provided at

| east one surfatce ArhexkBetive tdhean aAsthelicieg) ayeipriswhereibmssatdlivase film

conpri sesp,agy Rl LAl geéétero@iepkaﬁfac@ tﬁé@é&ﬂ@&hCQﬁmédkﬁésﬁgepI%w ene and

ethyl ene gag ar, %aghegmk 31961 UG Aot 0n 8 A5 00D LOAReAS.pal yTer zat i on

conponents ngerat%HS é? Ry f t her nopl astic
el ast omer }%Sﬁﬁﬂ?r SOT fﬁ%ﬁngwﬁﬁ? W? nE Y 6P ar Mt 830 F 1t on of said
ol efini c ihetudipoadt te Llsbereitas 65PebMardealien (RBBOPFAEYi GRE t her eof

i n tenperabers=ak sehyind utemparatwzc tifonat i ot fAnitenpammrdeesie angi ng from 0
to 140 C kDa®condirchkorpbanzene as whersial want rasid @t an6Ol¥eday wei ght. 2.
The adheswgc&%%ff leéloqlewnﬁscafe%eglmfd @'1%%@memr@'¢t $8i d base film

further ris sta eatln ent__having. alshucleating
gngi %ute tS',L n.?h ég[ﬁ)erat]pre sai % SCE0

action on-polypropy ene esive’ s rdlng to

cI aim 2, m%ﬁdéinﬁttlﬂ% %%rﬁeé‘ﬁ’fer?ﬁmfe}?eIEF‘%‘E%IfrﬁH‘cgeﬁ?| fJ agert °"s 0.0001 to
1 % by meﬁg¢thﬂ§banﬁvaﬁtaﬁ tthe awoleatofst he tsa$d Fibmwelohthe 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 claims, wherein said base film

further conpris S an e% | ene _series mer _cont ai ni t hyl ene as a
maj or polynerl aﬂ?ﬁh ﬁ% ﬁpeet Egr dlCXng accor&%ng Qg(%_ % ?
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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6. The adhesi ve sheet for dicing according to claim5, wherein the content
of said ethylene series polymer is 5 to 50 % by wei ght 27 pkadhbg 2005sai d

ol efinic thermoplastic elastoner. 7. The adhesive sheet for dicing
according to claim5 or 6, wherein said ethylene series polynmer is

hi gh-density polyethylene with a density of 0.94 to 0.97 g/cnB8 and/or

| i near Iow—densitg pol ethylene with a density of Q.91 to O. 94E?/crr8. 8.

The adhes#vel&avéer fOrbSijlW@F%t A 5PAPhPt 03cFa le&inig tRermOPIRREEGI n t he
base fil nelastemeirnghe-tiheyethyidng sgndesdmlaimgs- 27 27 Decenber 2005 at | east
50 % by weight in total of said olefinic thernoplastic elastoner and the

et hyl ene seri esg p@rﬁénaahe&veTBﬁe@c@lhﬁﬂ \d@cﬁh@eécd‘o@alﬂg ald@ngcens dimg to any
one of the ﬁf&%@gaag c[&aaﬂmgs 6 ehé s%a e fiid E;n ﬁgféﬂ@y%rl ayer

fil d 0. b t'h | ast
'e: asr,r% o?rgr & Y. *Ffle %ﬁf’elgia\slé s%eeae?t %’8 |‘”ﬁej Egc dgaﬁ‘é f’g %I i merSm)g azrl g

wher ei n tﬁléelﬁféii,’éaﬁﬁ?n@@%thl -layer film and at |east one layer in the
multi-layer filmcontains at |east 50 % by weight in total of said olefinic
t her mopl asti ¢ el @stipresdeddl vichehe et Hredecsed i RS opol ygeto claid. 5,The

adhesi ve ﬂf‘e}et wfh@Eeﬂﬁ %H%gbégéofﬂ'nﬂgst e ﬁﬂhytla'l%yé’i flqlrrﬁl HRd lad O ehser 10,

wherein t ase n%ﬁes 21 1|fa{ %m/é nrpalngn Iga% p % llayer in the
rmltl-layer flalmcontal ns at_le

the
t her nopl a¥¢t el asEoher Oflﬁalq'fféleédﬁégl%e%‘}?mgf‘ ?Jo‘f echa(? ﬂ@e%caéléir &ﬁﬁg 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

dicing asyydescibRedy |Gkl M Qh 1Re P¥nidiGl8s ShaHBEERES vd Qahercut . 28
is 1 to 200 pm.

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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