;e3e\vrD6zT= SPECI FI CATI ON *coo002* ADHESI VE SHEET FOR DI Cl NG Hi

sOF THE | NVENTION Field of the Invention The present invention r gk

adhesi ve sheet for dicing. Further, the present invention relates t

met hod of dicing by using the adhesi ve sheet for dicing and to small cut

pi eces obtained by the dicing nethod. In case that small el enen

such as sem conductor wafers cut and separate (dice), the adhesﬂ ﬁmm@ U!Wm

for dicing according to the present invention is particularly u

adhesi ve sheet for dicing sem con®PECIFIGHTION which is used for f10R4%Y

materials to be cut, such as2DIESIVENGHEET FOR OICINSOr exanple, the

adhesi ve sheet for d|C|ng according to the present invention can be used as

an adhesive sheet for dici BaCKGROUND SFMTHENdWVENTIONAN adhesive sheet for

di ci ng conmpeund seMtrtandusiariwal ers, an adhesive sheet for dicing

sem conduct or pagkag §esaﬂta§h%§h%§oﬁh%%hakﬁk @bﬁhﬂgaﬂhﬁéiveaﬁﬂeer l'ike.

Descri pt i ogqof dt@en | alpgd eiiely, C%\ée za} nvaridU QU iplar made
|s

of sili CO“ | Wi Qr c% eﬂgc dsd osi%e’ te%é‘%'ﬂ‘%ﬁ:m? Q‘id
di aneter,

transferre (img ;'gj |R ro ess ct’ﬁ‘@ ’icc‘)ingtﬁl_ e S
subj ect ed, 's | 1°\Fe S&° c[u the
respective S§P§E gfrea <’&i)cl ﬁé‘es esd"’\ﬁa "é’r'l'n&(pandl ng st ep,
a pi ck-up §F€ﬁr5‘|’r&gatﬁo lﬂé’%%ﬁésﬁ?é’@t%’éta 1y aseful

i ncl udi ng a8 a#r pdhesiye; e@%égrvéwnmaﬁnlpqn@ummmf@n% Hhiehs
appl i ed ontie uasleds&orntfdming sateirdalisg tof be siudst ismchi |aa i s general |y
used. |n tsemdicondyctoep watfleerswaf For example,t the aohesive aheetpfiory
circul ar blddddngbaicceording g The pmneceEintednventicn idang bshersed las laase
mat eri al ohdheeiseheheet Fheedilihgdisdiligomistimbiceadudirasmanonduct or

waf er is Culdhiedtifred3hiedt #r0kdildinghIVMPTRUNY istimi dohdudBimnSidfRa®, Ance
the adhesi yghaledl isheedt! £t QidA nig' Skt dodRAoDpadkaddd,| G t i ng met hod,
the base mMugdsale sheet Bo?SUitikld B1QRET Al s of f-cuts. When the
fibrous off-cuts adhere to the sidé of the chip (cut pi ece) t he adhering

fibrous oftj3 %'&'ig%l%nw%%nﬁ’g ir;cl (%aﬁed in the chipin Iater steps, to

cause a problem |%%. n the &ellab of t he
resultant se gﬁgﬁ@f‘?&éﬁggﬁgﬁ;ﬁ r‘i’g chi s are
pi cked up §F‘tT Basi iy Odn 0 "r?%)

there are FAEESuSIGMELETys thepecit & ?@p&?ﬁtﬁ;n‘vdliﬁ' c &N Sma

recogni ti oflEMEBE Piecsfse@ndadransfarrest tooa MAFSId HER end® f or
exanpl e Jafkieserrsess: Abel semicondusteroyafemo s sebieqtesh3)imEoposes an
adhesi ve sis&ateymiaig tad nedh Pive sd-Liekinge o are ashesiiviee sheet hdh dhe

mat eri al . Feispestioe edepise suchc ldise vesligingr tstiep r @d washdmd stgmer® i on of
fibrous of exphadilngt sitepnota peicksfugc tsdred yaneh Gumedinediing tstepdi cifysg thieep i n
produci ng haidylelsy viee Ishalelte ac sheetddnicdngl i ngu rEnh elgrylaea seard d2at ent

Appl i cati opdhaisdvaP @ Mpoutl 1234 2993 rlqpm%msed%ismeémmo 4sing a
filmi rradbgtsgdﬂl\gtteqé_hg_g%g SehYy (yf raa ggtq_g:; SUGh i3S gkl 1to 80

MRad Howev sheet 7i s sev magedlbylrralatmn W th

radi ati ons, tehus har gﬁy rcg_\rlll d| % a f w?-ﬁsce?:l I ien cutn gll,ghw%r(} %% %r ance

and 5|gn|f|c n 2cos t|o nd 'S t us not ble in
respect of & J f"f’)f'j'"geﬁ\? | gr ust ﬁ a.l.
cutting meffod FP%E 1[ r? (fd'{ﬁ i s

vari ed depSiGing 6‘&%%5 édB cut J-nto an

1n31de of the base materlal, 1s a malnstream 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 off-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
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For exanple, in recent years as a wafer is thinned, a crack called chipping
.occurs on the back surface of the wafer, caused a serious problemof a
reduction in the anti-bending strength of the wafer. As a nmeans of sol ving
such probl ens, for exanple Japanese Patent Application Laid-Open No.
335411(1993) proposes a nethod of producing a thinned sem conductor el enent
(by conducting dicing first) Werein a sem conductor wafer Wth an el enent
formed thereon is first subjected to dicing to forma groove of

pr edet er ni ¥a@recprie Fibromen offrjcatised thexrigadis- glisediamg imconyend@nde of t he
di ced grootbat| a trecogmittion, exrromr iencausedchi ppi ng can be prevented, but
since a sen conddst ar meaher ofs spleinge dupheprobllems\y tfloraexampdie dozens to
hundr eds udapandspt Patendi Appd.idation daisieOpenoioemdss2dd a1 9@33cki ng
prior to tpeopesesdan@idhesiveD shiddtCUiay Aal ethyllend hethalcigd a¥fe t he
wafer wi thegpoignas Vet ¢hel baFel BAt@XGAYE | Ahlike ddRelsivien@he@tSt ep, thus

| eadi ng t0a2n5Q gt 150 eelreame rbldd 10h LG RARARRIIC LY firthes SAFIARY OF
THE 'NVENT§ A“b‘& ‘i%t % [} %1@&%%%%& ilgv deh 3 LQ Q%%V'd#%e% adhesi ve

sheet for | K SS reduction
in the qua |t% H%ductggﬁg' %rﬁﬁ e%era% on % \1’,L\d rous ff-cuts
during dici &P, PSSFe eﬁ‘ tﬁ Pg 13& &é.é,’c d atove.

Anot her obf gg‘? &f( pPE??ﬁtsﬁsn\?@nﬁ siye; gheelyuging a rr%1dhe5| ve
sheet for dnrernaniga@eﬂabnléhofelemr@m FeYGooF yiadiatdonsuEsushe @ss Ysyawsas

sem conduciadr lndkice8d MRadsapdiowevelr ,pridvisnaidhesdiveusheede isf sevignelivs
during di cdamaged by \ierakk apion erdth radiationsr, dhusdésedllyed above. A
further obpeeividingha Fidwecekixdellent dn ohtward appdaransdes famd of di cing
with the adhigmiificanitlehedsdiert :|.anEf1d.h'Cpli@duAtibln| | alndr tikerthely et of the
present i nyeRiredable e RleRpcdd aQ.litt 1esel @bkaidadshy the dicing

met hod. To sol vept %fQE:Oli'se 'EBm 2ot @u% Qne thbh%ul%rtﬁi‘énhe't'i%ﬁn S made
extensive ‘ilc‘&f%tfl % %l ft'h g ¢ %Shgzli&' ﬂe 12 %:'h\ée %ﬁ‘

ve can be

di :
al:(r:\: gged b q.g'leagf:% %peg_ln NS t?%nm %@g%z %ﬁ%&n i_.n the.base

film thus arriVvin caoml’e SPon o sent nven crath he
i nvention FArAE &Pfﬁmgdﬁ’gs? ef 5’!09“’ %@iacgoﬁe S’Ieb:q e film
provi ded aFaIu§5 B IETIIH P O ERERT %9 t he
base fil m S&HFRMIIts ofn theeMiafeT -t her rmpl ast i c el astomer cont ai ni ng

propyl ene and et R¢l éneeang 6f eplyirdosechnprxebdemsnefrracrgiPddnponent s,
and the pedkrpaniesendatemte Applicadi onhdadid=Opeinc Nohe 33FH1dsli%® 3| ast oner i s
120 to 170pgcpdisespaeserthodnwénpamosiucdmgd at il navedin g egliconduc tidrer nopl asti ¢
el ast oner s efarendul (byl yonciuicdiimign gligrhimgy Ifdnrs tAneheldeyiineme and/ or C4_8

a-ol efi n asemilcpmeitictali oraferudthnan elethendn formeld theidemnbase fiidst of

t he adhesi sabgletied do didimg aC oM@ igiddve [ife paeiddtathiineadn depith

el astoner had thea RRBodd MO PRACK-gHintiddg! @ol HheCdrpltine\vEs thd educt i on
in the el ogg@deOgrefoviehe Rasanliisd Method)d odichirténdee o EhAPANY idah
gener at i onpgf phrihietedof b %ﬁlxlérel %gs@bdlld&%duyl%zpeﬁlféielﬂs' @&cﬁr‘i‘dﬂd of the

ol efinic ther nnplu% ti CiTnast fsdoreejnesr %b or mr e,
pr ef er abl fo€6{ e or Yore. tTheY ea 5 n%éém r‘i‘t s ge ur"e'dog‘é’%ﬁ%é/ by a
differenti gl"" §'@ Hni qr(?alad: STt &5 c &5 §& r?c:

back-grind tep and contamination of e 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

An object of the present invention is to 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.

Another object of the present invention is to provide
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In the adhesive sheet for dicing, the ratio of an eluted fraction of the
«olefinic thernoplastic elastoner at 0 Cto total eluted fractions thereof
in tenperature rising elution fractionation at tenperatures ranging fromoO
to 140 C in o-dichl orobenzene as the solvent is preferably 10 to 60 $ by
wei ght. The ratio of an eluted fraction of the olefinic thernoplastic
elastoner at 0 Cto total eluted fractions thereof is in such a preferable
range that generation of fibrous off-cuts during dicing can be prevented,
and the 3 aneghesive Pheperiorsdigingeccanable o aphievitngdgeadon t her eof
to the adheteld ¢sfiyenrt miedes ssuchfagdsenicondretont vafefstardel ut ed
fracti on téapanie aof pxdventingroceuibrence i dfn civippimgls bguribhgi ng t he
ol efinic tdibeimp) asdisokvastioarprolslengi int theopsibor saretdasasribég during
expandi ng sbeweand to make pickup difficult, so the ratio of the eluted
fraction at 0 CAsep¥edé¥ addyed® of Dihavgh b EbdeOf R¥Enti®H cipreserably 20 ~
by wei ght 9rovDAE - a e thlsd W AEHiEARY . wi!‘fﬁ%ﬂ@%&ﬁéé.@v&%é@fcﬁé&tSﬂeéEaCt ion
at ?_C_lst ) %i e adhesion of a base film obtained ding t dth
olefinic erno oner iV r ed us
ui[ﬁ #@E&}% o%fe%tb Pdﬁ?é Fé%?(@ ;Gﬂbéethgtf‘@xﬁ |gh€g

the ratio of th

| ess, m)rep’f) &t a%’f‘ Z%tlﬂ? ? sLng

el ution fraction 2% $ﬁ' ‘?’5° Y?\ he RTPIFRE | ewpoi nt
of princi ptRvent P"o? @ %%’o’f%e%l ‘6 ‘P‘ét ?s% Hg'ﬁ tenmperature in a
sol vent anEPRHEHERERGE IR 3dhasive shee) rdiedRg, oPE RS s@r face of an

i nert car rFefubti oeRly t foeRd pkkatknthe W?mcﬁﬁﬁ??ﬁhbe%#ﬂﬁetﬁﬁﬁ Beocess,
pol ymer | a3ehieved ibymuetng |3 spegcificiotefinia| theymeplashici zabl e
conponent selasbtomelt yinryhe dbasagabiby, | thnsrysriaving abt ecomphehicnysfal
conponent sthe epfeseamt imvémtiomr der. Then, when the pol yner |ayers are

heat ed conti nUOUBAat Gis StEHaM Hrever titor| téloHtes e cah Ddltes Své nshéet opposi te
order, thatoiSdiéiwg hadsthyrLssg ad|basd| £idh poovidyatat reapenenés are
first el utgghradd therdbghlycier¥et adhésobe e14p8PONGRE S Bh ethe MBALY €l Ut ed.

From an e'f'iirt?”c&rhk&i’fs&'&aéﬁﬁ‘ @Yeﬂﬂé'ﬂﬂehb@pf‘é@ﬂﬂéseﬁs%ﬂéfd fractions at
eIutlonte atures ang oiﬁte the gtrlbutlon of

tu
t he corrpon 1nl?$lep can ?o neas r-n Vi Cce,
cloth 11 ack? HRRFTHFA T °'trc$*t? %OA“% oy g 7 tﬁ?&&ﬁ nas
used. A saﬂﬁl‘éh%oob%fmva%utmwhﬁme %@?ﬁ%tp%ast?clépa’s?o%i?) Qtas
di ssol ved at a cEBhecpresanbrinvemntorsy)/fdund thab|ameng (elefithioer obenzene)
at 140 C atiermpplasticnelasteweps cpavbpcubathe ceatainiygdpveppleniae
fol | oWl ng aRASeRYESe \@Sd Ao OCRL | §2b1lyfLANGYCHEUymagdetapisdet er m ned
condi ti ONSgonfy é@ﬂpl Can@! &4 £Pi EREDAG BRE HAsE NEi BRNPE eLhQORdhasipbect ed
in a vol ung,0l+ Ogdy 18:{':& é”cJ&F&ﬁ&'WtﬁéBﬁw&éﬁE §ﬁ6@ht£9£unanof 4 mmin

i nner di anef er, and a ds) where
t he conpon® ?%t?’ﬁe’fh av 2 %?%59 e} J?%?L%a?%gf%gﬁﬁdﬁg oh the

t enper at ur A VRT ch rf +%“d+§s OHFR“LAMp? g ? a_rate of
1 Cmin friwFing ieing | YLW?Y?‘E) e IeReEaLIRn 9 "}Pﬁ‘é“%tbﬁﬁﬁ i nert
carrier. |fuls dep %gpﬁtb%’e%% pERS ek Hel ting P?bﬂ?h?ﬁh?‘?ecﬂ/%fhﬂ-?zabl e
(easily crybéemhoplasti¢ ebapbometsis preferahlyaldod z%lax (vharel) ymore

crystal li z3bbfarS9TPONEOt T Hre nfd¥ded THe tguak the\fu? pdintsuid ace of the
inert carrp@isuddd J&kér£Ply '§ J{:@Pfex?énglglfgéaﬁﬂ h&! eR8br3fleBbput es and
then heat eghgép pmsgcggrégll%g Wrr@ngzywil e the colum was kept at each
t enperat ure ? gf éf é at ﬁgcgat_§ gga&gre was

Zgasgrzed%q%%egaﬁ’t’a%g g 1‘?9 %‘E s%’s 8t 150

ey’ 100,
102, 120, 94 4 H9taly 1%% ecﬁ ddt FRWRRFAP4e present

i nvention, rw@@r%m’ylwefm’éwmm%rthetemmm'e'esea Erpging- foerelt i ng
agent haV| tg B4erictial rucliediliomplanizenre s pdey pradpyerenel s Ipre@esrdlolynd t hat
gener ati onlLOftéi 60 cksbpfkeight. coul d be further prevented by incorporation

of the crystal - me@éim S e éI\E@eahﬁrQélﬁﬂozfxléﬂ the &h&fﬁdh@SI ve sheet

for dicing y
0.0001 to hép'g PQLE#' #?ﬁé{é%&z% wh #‘ Egﬁ s%,_pa[ e content
e r le ?
of the cry are ud' b $ g gh%hWnen t he
content is T‘%ﬁ%‘l‘it ‘ﬁu ﬁe Hhye ‘a%%t:? bEJ" alﬁﬁv@r Yﬁ’é 5 1 2P Bhe
present invention is exhibited particularly usefully. The nucleating action
is reduced with a decreasing anbunt of €he crystal-nucl eating agent, thus
making it difficult to achieve the effect of the present invention, so the
content of the nucleating agent is 0.0001 ~ by weight or nore, preferably

0. 0005 ~ by weight or nore. On the other hand, the base filmis nade poor
inflexibility with an increasing anount of the nucleating agent, thus



In the adhesive sheet for dicing, preferably the base filmis a
single-layer filmand contains 50 ~ by weight or nore of the olefinic

t hernopl astic el astonmer. In the adhesive sheet for dicing, preferably the
base filmis a multi-layer filmand at |east one layer in the nulti-Iayer
filmcontains 50 ~ by weight ox nore of the olefinic thernoplastic

el astomer. The content of the olefinic thernoplastic elastomer in the base
filmis selected such that the content thereof in the nono-layer filmor in
at | east ©XPapding proprsties pff| thel kpse film andushel p@hegiog by wei ght
or nore, phetepfblty gbe-aghewsivghilayernoan, ber satilsdiedswpFhen dhe

preventi ngagebebst the eflutelr GuactibnCitherebfcatt becbase Lowsrisafornmed as
nul ti -1 aypasbi Eillmaoba%eheBOBY MB18khgt Qhebbhbﬂnaen&ab&mwlhmlw efinic
ther mopl aglh hst8hast 9Bk ihId2tbaREedenS stkelteRabi?i ey @eling® @ depth of
cutting kaaﬁdghgcukab had%ofaakkugkcﬁu ta&gglwn eD%ITRE Faledd Of

can re er exc lent in

fibrous off uring_diciLn
stretchabelgg r 8qHP g fF&Ftéggaﬁ§l s18rPEAERE iyaﬁgt%a¥ylﬂ ég wher eby
the poor S¥rBPERabPPreyPERIpRabLYyEL EoR¥aMREAGL RE BPEFi-ni OX plastic
el ast oner otharbbavdnpwhent she Batideof theceluted Expetdopuelt & °G | ayer
excel | ent isnhaghest, athe pdbpsibnesfiaybhseafiidngetithiaed byt mofldimga

mul ti - | ayehef blLefiaieotheimagldakitadakblhstemetntosthe adhastivet dayer

per f or mange. lbﬂekba adhasichass thet rheiodof RBeaelatddnFraetiba Aegent

nventi on f S I h a S es
vent | onec g1 i ﬁﬁg 965 Ly WLURLIGE 20042 RoxaTeLbLLERey oS,
adhesi ve shegt g ccordhg n h%lﬁn $en ﬁtE§¥gn%bgnéT%gg)base fllm
conpr n t C, anon
O|2Plhfg EPQEtPBa% 3§Foﬁ§§ %Dnﬁge r R&E™IN&%et hyl ene and/o?
a-olefin BﬁﬁPSF +Rg 2 P8 g“@érﬁénd&FS v&é ] ¥z 3 8n onents, and

an et hyl eRE8BEFRESIBORPrBr SOINERENARG EDRP 6R0184 Xondpsm Bolthd®r i zati on
conponent PodgBerodayetoohe thgpapréase pfepeninegtckpgping @ddiowgddite ng. In
t he adhesbecpshsenti éan thei sgluthenconDumingf thhe priogesse pedymerpol yner

i s not palavewkapfyfiromi padilijurriystpildfigrbBey 5ighly0cryisyaldiiglablenore

pr ef er abl poihPohens@ by wardiy ceyataldizablles dbef crysthldkzaplas oirc

el ast oner nokeryshalc ebmpphentsr agel Foremeldn inhehiangedeescr mhes ,above, the
ef fect of whBf phESPBlymarelbiyersi areXhelitead cpatintsuaily oaf fectively. In
the adhesgyepwiigs!, the dilaitien ‘ther8bl®ybeearsehinethBObypBisita Rraleer,ably
hi gh- densekxtpggyekhglﬁagd ter§s@sﬂia&xbaa Br9%oho Qig g/ cn8 and/ or

| i near AbﬂfBﬁbh¥EpQE¥ekﬁ ¥EeNe1 Wbl aadanthby ng h% tglaé The

G8.
ethyl ene 3gpl65oRRbLYIEL ggﬁgea yP2 ke u a0 Yol ul B B d&%%%!y the

e CZ'% RICFOEng EF G 8"’?‘% gLy b8 Brgtgibns! a%ﬁg‘tlfe layer film
d ﬁ?PSGa i 8 ﬁ1P8t pmperaturs), h |
o Sst omer daR %HBtégﬁyP§n§ seFP@§°58P§ﬁe&n IHetﬁquHﬁ§5F9E Benne fop astie

di ci ng, pfEf Yﬁﬁﬁy t he base 6
As” the measuring device, a cloth fractionation device

(CFC-T150A, MITSUBISHI CHEMICAL CORPORATION) was used. A
sample to be measured (clefinic thermoplastic elastomer)
was dissolved at a concentration of 30 mg/ml 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. In
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filmis a nulti-layer filmand at |east one layer in the nulti-layer film
. contains 50 ~ by weight or nore in total of the olefinic thernoplastic
el astomer and the ethylene series polyner. The total content of the
ol efinic thernoplastic elastoner and the ethylene series polyner in the
base filmis selected such that the content thereof in the nono-layer film
or in at least one layer in the nulti-layer filmis usually 50 ~ by weight
or nore, preferably 80 ~ by weight or nore, fromthe viewpoint of
pr event i nfhdeneracess oPolymesud ayersc ¢fs £rppe highd o sz stalhizable red as
mul til ayer(efisidy sriyvajredldsabdeni cgmponepitsf ite dowhemystaddtiizabdleast omer
and t he et(hpkdly seyistalidzabie) somponents axreatfdraesl imndhisyerdesr a
depth of ont ttheg suirifaca ofr thieadinbradearanieiul | The TREF, asiemeb)ischi ppi ng
during di T:bB@!; Q%” obec pfsyeaaaﬁtwﬁateaa I!ni‘MﬁEeSXSEU €Rkn| Heii;éat chability
rtequ't rﬁdb % ”%.' ORh%mA b i%%g a3 QL | hfe un)\gg | gt:eaﬁzolor .
stret chabi] el CO e | ,C el ast oner
Ete BLUEL” ok, % {mﬂhﬂ%ets] t‘& ellte ut a@ly

can be conpen er excellent in
anti st ati 83fho ﬁ@f“PPé‘étHE? Hésai“teéﬁg‘é& ‘he “ﬁ'—’t°6‘ °SYér filmto
confer ad®irt Pond0 f dfet POns 28ucROas 328nt ¥athSe #&f &zrraﬁ"@e 5ﬂh hesi ve
sheet for 6di,cibdg i79,effBactlibve TheB82t,h85t/hi88kn&ds &4 .t 199 ,adiddsi M0, ayer is 1
to 200 E. 1@0,Td40hi cken t he adhesive | ayer is not only economically

di sadvant ageous Ibuthel adheanves sheeitgfioki dilkti nge ciecioradiinign teh cheg qual ity

| evel ow pgelsent. dnveénitiahi,0prefferiablye theo bdhisel @ilwaffarthed ng di ci ng, and
thus the tRicllgdess a0kriataicheslea titygeagentPhavanaplay ckyls®adG0 Eun,

parti cul aphkleaeiagaBltidnt @ndSPolyProbylend .di ditgas Edundanmdhesi ve sheet
for di ci ngeharatlionsvd Fibkreud @%l%‘-lau‘%s @&Lﬂd iet Fuadhzl r\édvtefht'édc' rcul ar
bl ade, sop ?.'ﬁcto o%‘i@i%hv%rf et c':%sttﬁ'lﬂ-'ﬁ%r y‘ o I cut,

t hus per tslen 11 base filmto be cut ere y ca e pr obl em of
fibrous o tgm base f n the | fI uen Q:f t ec chi ppi ng

of the base f| I gt Pu&ﬁr grsfé't"lecs °°n or ding to
nt’i

e tdHes
th sEvs 8 35 1y 9.0 iﬂ ot f
dicing. 1 n'el g\;e§P&@tFX§e§tggﬁP§}ﬂ9§°pP§f ﬁxfsmfm OREeRY | ng
adhesi ve. °f poeRE ddhagat Parficu adhe5| on

t her eof c&ﬁmﬁé'-eldov\bi“éd"bfnl FP&dP&E‘lt&‘?b\N"-tsh rﬁ%ﬁlét‘ﬁe@né-nsd:ht%d%anéﬁ er cutting
and separ gesexibede apovimaf dhe effeckdiedsithe Presentadnyenddsn ys enpved
fromthe mhébgtedFmrtepultahréypmegémllwnveml'ueomucéte@tte@q @ctimm Hed of 7
di ci ng, coesducednyith ek idegrieasinghasiona tslvde tthieo cryistialg nass ldednmighed
above ont agentgt ¢hual makibheg dui dfdichdit sl lacdh] eviee thdhedfifextsldet to the
depth of the Paeschit! Invieatgly ,disei Rhe OnRIN o the hRicdlidatisy t he
material tagehe aut 0. @oeam%cwdwetl@htelo&rwrd ,S pRidreriablg, OFWwddwerns,
present i gégghitoBx fb2letS of THR) bthdr MadesS L BaERA Al RS FRIdW of
di cing as %&C &hb%(ie%%‘iﬁl@y @’ﬂ:'hngmt H.%dﬁta%&'r@ i O ¢RI EF
DESCRI PTI g E(‘ wlutsgng hatid¥ QMG PNe exanpl e
of the ad fa'a%?n% el an@l ‘&.'a'ikqn%%‘l d:&f& QIR CSHY LR BN
content of the crystal-nucleatlng agent is 1 % by weight or
less, preferably 0.1 % by weight or less.
In the adhesive sheet for dicing, poly 3-methyl-1l-
butene can be used preferably as the crystal-nucleating
agent.
In the adhesive sheet for dicing, preferably the base
film is a single-layer film and contains 50 % by weight or
more of the olefiniec thermoplastic elastomer.
In the adhesive sheet for dicing, preferably the base
film is 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 olefinic thermoplastic elastomer
in the base film is selected such that the content thereof
in the mono-layer film or in at least one layer in the
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DESCRI PTI ON OF THE PREFERRED Herei nafter, the adhesive sheet for dicing

. according to the present invention is described in detail by reference to

Fig. 1. As shown in Fig. 1, the adhesive sheet 1 for dicing according to
the present invention is conposed of a base film 11, an adhesive |ayer 12
arranged on at |east one side of the base film1ll, and if necessary a
separator 13 a.n contact with the adhesive |ayer and stuck to that side of
t he adhesive | ayer not provided with the base film In Fig. 1, the adhesive
| ayer 12 myuliirdayed &ilondssiugaadiyt %9 Badby wWelightl orbmorehe adhesive

| ayer nmaypaleferbbliyoBfed by Wweilghsi des more,hd& rows &hii Mbewpled nddledsi ve sheet
for dici nprexentling genexartd onn oifh € ibatomiso o ££ ~icata . Th&hleas e-hle baisienc| udes
an ol ef i nifd linh@emEpraed @ stmitirlayeanifdiln, na a9y paorada et hyl ene

and/ or aolsefrieft chamiidiity ¢oh tal nd nga e clleFThidS thenmdpliagdlicon components.
As a pol yaRhistame?N is0BRYAAYed At R ARfdthione *1% |t%5§a' aeptasiormer, the

a-ol efin coRkangl A4 th GO 5 AR ALY ¢ lfta(iqs , wh%féﬁé[hyl pent ene,
4met hyl pe Eﬁ@‘ia] :Lolﬁeé%n@'ﬁno Gl Al N G el Nl

t her nopl a trl g, %‘ %l 1leS 2PH ef I abI eilenQ:p e I ol ymer. The
content of yrrerl zat A ¥ EGnH3n ent t rmpl astic

el ast oner F’gﬂf SO % @(:f i c t her m)pl astic
el ast omer "b&fr St ﬁ‘é’°|re P&?&?P&lﬁ&ﬁ

t enper at uPdeEigify Waﬁt&ﬁ i%mqom? t@F‘ pr opyl ene is

usual |y 5@eﬁéd9§,~§uwtmmgﬁf layexrs ;ﬁu@eiaéblay wﬁromeéflwmm

Et hyl ene andistatigl prioperddes mayygbe arrangad dhexedms t@réomearest of the

ol ef i ni ¢ mudtriodlayer €idmadcomenferc laddiirtg opadpfluacdiods shieh @lsefinic

t her nopl asnitd s¢lakdico per fioxmalmeepr esent i nventi on contains the

pol ymeri zati on canmthecadheddver ishedtalfore dizddgsakcicdridingt te rtheui renent s

for peak prbsend haveatdow,epieteraile ahd Halsies ifignelfulritherf racti onation.

The net hodonftaBnadue REny1and lriies Hoaymuy avhitaitliagt iy liehe Wdes a

met hod of zspaGESS ﬁq_yg‘glr&ngﬁat |cgglpq,ggrgﬁré sing at |east two stages wher ei n

! ggp;lxgg' e a pg p%hsns tggg%' %ﬂaretg%oé %@iﬂ@g B4IRG %gmw 5'4”?0 .
szm gg‘g& rgt%% f‘i’i %ro %rg é]agx an% s vent

car bon at 'S pro
st ages, Iaé(r’r&an"c&EgH Ry sy c}&;ﬂ é’ﬁ’ e?r?d €t h§reng and/ or_ ot her
a-ol efi n EeREAPAENF WPQ%%#L;E?@GI@ FEEFIded nda BF oRY e dNther ei n a
pr opyl ene elthydeoley sod/or a-dedfdm copdiaiménge dniic § manboapptems, as snal |
anount of cepbilliymesization aomponents)t and @y 4thyléneaseaiest podlymed a
random copgehtaihitgnethyiledecasy lac ia jaid polymeiizatddhnaicompdnénty 8 carbon
atoms Or galsa FGAMIC RO b TRapa®IR ioF Bieidhitione chigpihga dir@high cont ai ni ng

4 to 8 caggedAnat.ons and propyl ene are separately polynerized and then
bl ended with eagh ehbe E;dhb@ﬁ‘&e%%e%t lrads dJ.Tcll?x eihed c%t%&l‘i:c BFS 't!&%

pol yner i zat 08 ARG N, ntOVLDPSa %1@ gnafter,
the met hod Qlee3UqGssf © % 4y %.%&lgm %S @a@a abi 1<aatt% Yl ssed i
t he succe SIV IJ' gl ela 1 1R J_ L.cU e cLat al yst
pref er abl nc es, an anoa um m-cainp nent
cont ai ni nghﬂ‘t gl Pu R é‘t i lt#ﬁ é’[c ch]!'ﬁ'al Lﬁi 6Fp

el ectron- &8 cEo Mo RE é?é‘é‘nﬁné'le ﬂ'«?n 84 { he

or ganoal uRPR S ﬁ‘ﬁ&é(n& ifectivah¥ound known in this kind of pol yneri zati on,
which is represéft édeppdhreiyenshaets Sorudicirg) Hhexefhylenge serier:

r epr esent Podymear e@am@fqrek dightdensiidy polyethydenisowidhoms, X

r epr esent deashidlyogén 0atddmtoadd 9% iofca andéger loheart dog: demdltxarrpl es

t her eof | pollyedhyliealek ywithl armdemmityclofad .19 roet Iﬁ)yl94algl/rmﬁum Thet ri et hyl

al um num eth#gllleyle @letieasupolymede isUaD tapatitivilyrls Wimited;hbutd de or

di et hyl apgeifetablyl thiedpolyletlylaneriexemplaFyediabove Tuckbraeraichy!

al um num geedeineldlippangs. et hyl al um num sesqui chl oride, al kyl alum num

di hal i de such ain“%h b aRle4Tival Bhdlethledh! &8 cQhgtt B)Ebf%'r'&ﬂl thd Bhlse i de,
and al kyl f§ mi; U Rallde -SUGRAF dnP LR AndEiBuMEal S %me r the

sol id conpapent C%tt%' 029 thlel ﬁe%i@ﬁerﬁ%@%%‘t‘i@ R e atoms

and an eI tron onatin co?ou as _essen onents ma aI SO be the

one known TR th&é, l?neda es:. If%r:]: d-:lr.rc]:(g.ntgl,t %r}le'ferably the base
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conpound as a donor of titanium atons includes those conpounds represented
by the general formula Ti (OR2) 4 23C=, wherein R2 represents a hydrocarbon
resi due containing.l to 10 carbon atons, X represents a hal ogen atom and n
is an integer of 1 to 4, and in particular titaniumtetrachl oride,
tetraethoxy titanium tetrabutoxy titaniumand the |like are preferable. The
magnesi um conpound as a donor of nagnesium atons includes e.g. dialKkyl
magnesi um nagnesi um di hal i de, di al koxy magnesi um al koxy magnesi um hal i de
and t he |ifelmaisng mhlth-hayersfilmdanhd| ateleaspreher hgyer Ihethel ogen
atons i ncluodétit+layenefithl containdr 5o fiebpneleightner among whi tbtahl ori ne

I s preferabEethandlébenchthepesplastidSebasyomappan@dthéogthpkenet ani um
conpound dgsgissdpabgmMér.but may be supplied from other hal ogen donors such
as alum num hal i figs, t&tal COonbaht (SE eNd $LEEPH LS BROIHESS1adbEc

el ectron- dQﬂé&tSﬂeEOQR&UEﬁe'Sﬁﬁyﬂéﬁe0§¥9§Q§Qﬁ&f&ﬁéﬂglﬁOEHQUBQ§eSE£ﬂmaS

al cohol , phgnoly oKebaNguch! €Y UeneC PQéML' n@tbds eﬁQEHACmaﬁbdlaggr

[ norgani ¢ geigl QF PRTAYALLAES b H&rfg o8°ui°L axﬁuftirfgga Tgm' BLNG

conpounds suc h

el ect r on- doR gg gﬁé ge%? 3ft %ﬁ;arPg g? gﬂl Scid
esters, or 5n?8r ¢i =8Bt Ehﬁ h £l fagsge g Bf @ ably
silicon esfibroug pEfEsEnta- ac@?%?e he hage Si1p éﬁlﬁ°ﬁﬁ??d%

H8iAost
preferab|yleﬁGSefbigan¢c1§Y¢rceﬂntahﬁbnﬂd§h¢eﬁ%égen%edtbyrmﬂel 8héral
formul a R3gkasBoperSandCFae ethmterens@eiesppelymes asbannangedanBpabtic
hydr ocar boheagti due tayexni hong depth26f peetbingl yitthta ¢drcuibuvnbiades or

al i cyclic hgdrfehtbonttingduehevebyi chijppingod@fipgefiecabygycat be 10 car bon
atons; R4 pepvestadls shilanahktayer ékxcelleati phastrehyghabtaiben resi due
cont ai ni ngréquiDrd@ Poefexphhyidnt Dslrcanyeéd asoanothaed payeran integer of
1 to 3, preheta@byetREapPOLSstPetERAPYLLitPULE| tHBt DiiYedi 86H0XYnShhaBRe

cycl ohexyl gebbyhidi EREPASY1 5L 88Ce PAGLEMEL 0BEY Ybe NBERYEnda€EAOXY Sil ane. In
the SUCCGSEé!EdQQ'YEEﬁéE§£h9ﬂ 1RL8P4, sRERPYLeRe1 3Pdr2a28BL L eABDYUAL Of

ethyl ene aﬁ 9£t t?t 8p899£é§”h ethﬁaﬁgéﬁoghé SR gbeebel gnd
e e T A el e

tenperatur uf% tm par |aI propyl ene
pressure of $Blﬁ ghﬁ£ % £q€ %1

propyl ene honD BRepe 3iﬁv313?ﬁ% %% %%%ﬁelsp? §Z Eﬁg S aff e@tﬁbgene

and/ or a- otbirkneaat afnthg adhesgveataveraisns &Pe2PBdimnd copol yneri zed
with the above hBeoboigken thetadhesiventavef isenehtenlx¥t at a tenperature
of 50 to 1&8Gowpmpealiyabllyisaddvantdgeodsibut alsa pauseal apsiegsiufécant(.3 to
4.5 MPa foredachioh pnogyting guadliétpylevelacding teokefi nvibmasionng 4 to
8 carbon adBnBhepsehtcohliyiclob wafdrSdbiPbngtadipindlcand ehpsl yher

conprISIngtﬁieﬂxésaeoenéhstQaﬁssfvanﬂégéraggeﬁfafseasﬁyn1nao4zbe ﬁgcarbon

atons. The ne tlon cgnguc% d N ay aL contlnu us
seni - batchpé rlz ?i ﬁ henfli é nduct ed
in a gaseoE ﬁYﬂ d fﬁéngo+§nﬁP v\ ato) o i ?hg 9888 °Stage is

al so conduéb@ﬂtlﬁ §°g&§ ouB 6¥th|au¢ﬁrﬁhbéé bb@#@vcﬁ?avh?npﬁbﬁerably in a
gaseous phadhesivie sheeht isnthinpent thashtheaderth 0f5the ¢othobhus

pr ef er abl ypérmotbihgutbe baseofiiltmstorbeacutctherebyt hausingi the

t her nopl asprobkemsobnEibpoaducEfi-bytshErawt hhe Haser £hknl, abevehéaveha
probl em sughfBGefiteCEENEhé ahflpping| bEethanvagéi F£1Myisogesblemnaglsi ng
conpound i gner 88Re3VY IHEEH fbiecaifOhyNRELE2HIAG 8b the presbnstage and
before or gﬂoéﬁglgglyagét;gﬁgogfggcﬁheegfcond stage in the range of 100 to
1000 ti mes nvleS:aftﬁae L3PYUMRLEE £Or t fc§ﬂbldtﬁgnaaﬁsaivénlspsr

catal yst and sLpyLh S E % E ré“ggd tZoﬁgsétE the
organoalun1nun1cggp8 f f gc rfggg cog glnlng
conpound in e Eh E i bxyl'Tc acid,
acid anide® ﬁ?a 3ﬁf cgﬂ ?h °Vt§ Ke EF gxgg rnDpIastlc

el ast oner PRGH 8n5ys?h hat AbbeHeSPFFHRY ﬁﬁgvéeﬁﬁ§a | PEiPofrrate
(N-'R) of Uafefﬁ 56h9/ 3gharLvassheets ifRebeaP2ai tEnpeParaflef5Pm258eC under
a | oadi ng W»fe%¥s}8 N in accordance with JI'S K7210, a density of about 0.87
to 0.89 g/cn8 asFastheri nthebprasesthiuventien| neéatas tA aamethpd of
accordance with JI'S K7112, and a stiffness nodulus of 600 MPa or |ess as
determ ned at a tenperature of 23 Cin accordance with JI'S K7203. The
olefinic thernoplastic elastoner can al 30 be dynanmically heat-treated in
the presence of a known organi c peroxide and if necessary a crosslinking
agent containing one or nore, preferably two or nore double bonds in the
nol ecul e, whereby the N~'R can be regul ated. The base filmin the present
|nvent|on may contaln the above descrlbed oleflnlc thernDpIastlc elastoner

o o, " - Y M o Y .=



chl oride, polyurethane, polystyrene, styrene type el astoner, and

. et hyl ene- propyl ene rubber or ethyl ene-aol efin copolynmers (rubber)

conpri sing ethylene and propyl ene and/or a-olefin containing 4 to 8 carbon
atonms. As descri bed above, the content of the olefinic thernoplastic

el astoner in the base filmis usually 50 ~ by weight or nore, preferably 80
~ by weight or nore, for the effect of preventing generation of fibrous

of f-cuts. Wen the influence of chipping of the base filmis problematic,

t he base fdieang, coapbridipgefsdriakipafthe nadhasivef shieetol ffdx ndicing

t her nopl asds c delszztitveel abhdve poitoren coateribahg tet hpeensuts andratben

pol ynmer i zatietingphaeridheddvichesltddy | eoe thel i dep ol yFerhd Xetsev £hlihe
olefinic tmmagid;;cnglaséqmeerﬁapo{;ansé gavtaining at | east 50 not-~
ethylene as a polynEid 2z tOFLLPNPONBE kB Desdirbeonih HOsE éi'&n@@ﬁtiSW ar
limtati Orleff'r&l@tfww REr SRE 1 eStb?Q'ﬁ(P@& AfC Hdéﬁtfoﬂ rQiQEQ&eEéU ﬁ

| ow- densi tcyu@ diW:é élr;lg 91{? 9§sg b& density
pol yet hyl ege gﬁ t,xhgfg% g g%» ?near ensity

pol yet hyl ene WI t dens an a netall ocene type

et hyl enea-ol efin copol Y, y Qf 8 1 g/cnB, for

exanpl e a copol yner of g@?é‘#@%ﬂ?ﬁfﬁ@gﬁr&% g“%‘i?’g%g atons such as
propyl ene, 1-but; H-d@mesiianzt chkew oshe | PR - X YPREP efobBP yner

r ubber V\nt?Fu’éP%Pe‘f%l%‘}e%‘F §°’85d3t-%1'®98%°§?’€%“9m% ® hBBe®®nBr oduci ng t hese
et hyl ene st&pvertiemyners is not particularly limted, but these polymers
are produced for exanple by a highpressure radi cal polynerlzatlon nmet hod or
by a coordi nati on ani on pOESGRIPZION OFMTHEOPREFERRER Zi egl er type cat al yst
or a single-sitdandialyftes|cthasadhexivd | siteste fypedieimdg yatécoddingt hyl ene
seri es pol ydrethe NSresent eigventich ik edesyrilyedasrt aétaLbppyyner (EVA), a
copol yner gdf&tddeneo arty et hacky| skowsi £n apdgor1 ethacadhasevea copol yner
of ethyl enghgdd ACEYE i Qidthg APLLLAIRET ¥batRe ﬁréQ@Q{:YﬂE{reﬁ{:%H”ﬁé) of
ethyl ene angiBish SELDACLYL afL1ANH OT affBiGhedfby! B erai‘z a nged

et hyl ene- p&‘i’pé{iei‘éageno&é’”éi'&é‘tgﬁ' 3“&&8 Ii’:ﬁeilru R&r

et hyl ene- SV Op Plygre:[ ggnﬁgners 1G9 p? gﬁ Ilke
i\g Eg‘ ne W|th a

density of 2

density ofP¥® $§m fe ?e?‘éﬁ%’r%e
pol yet hyl PRe 71 Hethethrge Yef LRYBF Ma¥he rati o
of the et Bt¥hdPectmne o?‘}r%‘?t¥os%%312f t’b?e'??ﬁ?c r mopP@sti c el ast oner
i s preferailesive sgee b@ﬁe@@ﬂ%nﬁsc%séh%eheab‘é\a’éd Inecthet foamoPfni xi ng
the ol ef i mctapernopl astic el astomer with the ethylene series polyner is
not particul arl yT'he hasel fhln includespin, obefinibodthérmeplakheadi ng by a
Banbury N &Pdstémét NgbPtEIN EnG ¥t spPPEnOr aRdt dtRyb6h€Vagdy6xder and a

method of @& dkivahongli H0to l Helatbeh NSLohedast boTyRéribgtibhm can be
nent i oned. cddp mg_;,;tgul ar, the nethod of nelt-kneading is preferable. During

Anong-~. the e % seLl PO
%( 9117::}%% ch a? AR dBAsi ty

nmel t - kneadi ng t i Ig&&ﬁgng%@s;_g e W £Ng; £t hyI ene series
pol ymer c aI SO }Ei i t reat Ln the presenc 8 known
organi c pe T ebRf i'a?n? tgﬁ%"ﬁg ?rogg preferably
two or rmr"éa % ?}B‘T’ld%n? “‘P‘ﬁi’e enf@Rfr &7 the olefinic

t her nopl asteEhet %&?5%%? ]andh?ﬁ%n%'t'%yl%ﬁﬁe’%%r}esaﬁﬁl therliket heTh8se filmis
usual | y s5Plefiniei ghermeplapstic pplirstemey B9 Preforakelyght BFoRBEenetor the
ef fect of 9rthyiene reerdlypeng. The base filmcan be blended if necessary
with softeners stheh conteneref eadh polymesizatiomscompenemt cimbbivat e,
silica, taoblefinia thermdéplastid ehasbosendilst hotspanticataahyi oxi dants,
optical sthimitedrinsefdrt Sast the agbafinit ublhiétnopiastispelastbser

neutral i zi st 2ELNE S, tRe CraGh Dteméit 82t bR JpasR NhE1 808y ~tefpEsh B8LBECARAL | NY
agents. nwﬂpéf@@@réldﬂiéiﬂ SelbiPfor FPhet1ONELESA | NGuBTEAL BaNtaALA

crystal - nug¢ &9&'9&' QQuQPig}‘pS@W&e@Q & Sp r@éf&ﬁ@' YmSPQt a| ned as an
additive in_ t 6£n |S|nven.l|§A ntenct1 £1
crystal - ndef @ ?r ? s‘éeﬁ’ {r"n i & %%%?3?’ 6°1§0?31°?‘§ g

vel ght. T °=ag$re 9 % yén? ?fgsnafe R RS
exanpl es t¥Re }%Th‘aee | FEFHudiRg gﬁ%ﬁ BRe- vari ous carboxylic

acids or netal salts thereof dlbenzylldene sorbitol type conpounds, aryl
phosphat e type conpounds, nixtures of cyclic polyvalent netal aryl
phosphat e type conpounds and al kali nmet@l fatty nonocarboxyl ates or basic
al um num ~ lithium~ hydroxy carbonate ~ hydrate, and a-crystal -nucl eating
agents such as various polyneric conpounds. These crystal -nucl eati ng agents
can be used singly or as a m xture thereof.



Exanpl es of the inorganic conpounds include talc, alum silica, titanium

- oxi de, cal cium oxi de, magnesi um oxi de, carbon bl ack, clay mnerals, and the
| i ke. Exanples of the carboxylic acids include carboxylic acids excluding
fatty nonocar boxylic acids. Exanples thereof include nmalonic acid, succinic
acid, adipic acid, nalefic acid, azelaic acid, sebacic acid, dodecane
diacid, 13 citric acid, butane tricarboxylic acid, butane tetracarboxylic
aci d, naphthenic acid, cyclopentane carboxylic acid, 1-methylcyclopentane
car boxyl i c aci d, Thereslof oyt opeetopl xstioxglastower, inythe pere sent

car boxyl i cimeericisy ctafexbne €hs hoolymer iea th ol - campyheyts odexantbed

car boxyl i cabsvel, ndesdyisHiéedneianfegaiboniegnts H6t Upeak melting

3, 5di et hyt.&nised m@a&amrb&e@{ét&t@ﬁédnéﬂwtai@uﬂa@hﬂaaelsﬁa’eﬂaﬂl ic acid,
4-octyl CyGfK@%@El?o&%P%%d&c%%h&ygi&ﬁfﬁﬁéetﬁéfﬁ? yhkeiacid,

serty ST fiEs trcfa m ¢ g;;gf%é&é eggh eyl
aci d, trlne i d an ronel +ts %% §°§E' s.of these

carboxylldpr%? en?unrmﬁpo erd?rb%sf%ns %ﬁ um sodi um
pot assi umpmﬁ%ﬁ‘%mac%lF%q-Jcln?m%‘E’PErﬁthW‘i‘%n?né ‘PFE ‘6r°5‘PEH‘num can be
ment i oned. caMEaIRiRG 7Y | telchecarhon t dtony pbs coredueed ak| adgEiratgstage

13, 24- di beand| a2t esrcend band| sulisSedpeny| $ tages 24a pravden beepglimene
sorbitol, dempeiging derepylemnet diyd bethiylénlenendpobi bther a~olefin

13- p- et h)@:&?ﬁ&i’ﬁiﬁj@n@ €4 be @y b EeNLL SRS Pis Oproduced; and a method

13- p- et hylmiﬁ d@'}?r I@ﬁé‘zﬂ&h bednt:%. random copolymer
13- p- et hyl benz) ene- ~4- enz I dene or|

lid
13- p- et hyl TN LY ?1 |% da’ﬁe sor%.t &Yle"e and/or o~
LS ey T e % 1 LT IS 538 0L tpEeRiPPuenzy| i dene)
sorbitol, @om%(%mpﬁwb% ?@%n@!}ds%mleﬁqm contalining 4
13, 24- bi s(ib ¢a¥lery | eomy | Pxichcyandom @@olmemcmmpsmgtytbriheym dene)
sorbitol, drd/dd-d+slépinbodbytaeniygi debe)8seabbonl atdmds addbi s
(p- tbutyl herepylaededrs Osdba Ph tely-pd Bymdriz8d NBAAYLREAZHL 66888) with
24- benzyl i feqre SOREE! Ol 1n 1Bn bSO e tKEES; 2¢he (Mo tHod UbEEERNLE88TIVEI dene)

sorbitol, # eggyhiLd S | 3ig24-bis (3" , 4
di et hyl b {-«%Pié 12:'éc(’)r b%@b%%&ﬁfbéllg %ﬁ%%%o%gnés |?i%n1é§ sorbitol,

ig tz)lelnlzjlylsl(dgt 1? ;.fgepe)t dpéélg)éd sv.ilccess:l.ve polymerization

n ehz ne. sorD
th
4y o e @%@e SRR T
13- p-chl or e A%g FER é Imn%rgw%?}wlnum compound and

13- p- net hy?‘b%‘i’llz’;ﬁ[ll%%‘f‘%°%- cFPRtRt ?lFH‘éﬂ%l%rﬁF?'ﬂ?r magnesium

13- p- et hy| 3E0BS | | Brtegon-3Eems 2pR 2y pleAEreRTdeRatingjcompound as

13, 24- bi s(pesentidbnegmperertssorbitol. The aryl phosphate type conpound
i ncl udes e.g. |iHéemem the (drgamoaliminuy | sepewphdt s & odempetnd (known 4
but yl phenyin ptiass hiet md éftﬁblgmé&ﬁ#dtt«mylwhﬁoyl;phnethSenteddbynthe

bi s(4- cunydeheryl ) pbaspbat (R )RALXSSLU W i tiutrgpplasentisplaosphat e,

cal ci um nopdhotRibon PhesyduehesRbaigingal CtonNl2 carbon atoms, X

bi s(4-t butyépfesuﬁwhaspaﬁéfen NBEOR S| ANA 'RNDS 4ah bith¥b§aLNYE) ﬂhespbat e,
nmagnesi um &h&(éx&byiaépbﬁay oPhDRPIadE . tiiﬂfki aluminum such as

mono( 4-t - bew&\ SRERt Sr Ew&t f(éz | PAERY LYy PSRN 2hEm
al uni num dj aQU ﬁ@ﬁg t 8n1 8L VALY qiethyl
P?’?;?Zyt g' gP:Y p OF tglmﬁ‘ mnyg}.@lhallde such as

- et ?;bgyr %%Yr ﬁ‘é’i‘% i

et hyﬁ%ml%? ‘i"%edl ’E 3 Saoh BE methyl

- et hydEyeipgm (i ‘B’at? ‘)“BHB h {-% lerideynpnd alkyl
- met hy#blﬁélm(hakl@?ts‘bﬁb %h@m b%o%bﬁl&%QM| hahiden
-ethylldene -Puxkhendi the bsplidreonpopent ppertaining thtanium

' - net hyatoms bi médduesismcatoms i yhahegenh ) phosphand, agodlegtron—

' - et hyl doeating (demppungyas cesséntiapheoypodpantpimay, alsbhbenthe
' met hyl ee-lohowrd - 1t iyl s CkindudF | poEymer pRatpbat e, Thet Bittanium

' -met hyl ene- bi s(4-ethyl -6-t-butyl phenyl ) phosphate, sodi um

' - butylidene-bis(4, 6-di-nethyl phenyl)phosphate, sodi um
'-butylidene-bis(4,6-di-t-butyl pheny?)phosphate, sodi um
'-t-octyl met hyl ene-bi s(4, 6-di net hyl phenyl ) phosphat e, sodi um
'-t-octylnethylenebis(4,6-di-t-buty|phenyl)phosphate, sodi um

" -met hyl enebi s(4- et hyl - 6-t - but yl phenyl ) phosphat e, sodi um
nethylene bIS(4 ethyl 6 t butylphenyl)phosphate sodium

*NNPNDPNPDNPNNDNNDNPNNDNDDNDNDDNDN
E N gt g g e L D g g
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bi s[ 2, 2' -et hyl i dene-bi s(4, 6-di -t-butyl phenyl ) phosphate], barium

< bis[2,2" -ethylidene-bis(4,6-di-tbutyl phenyl)phosphate], alum num

tris[2,2" -ethylidenebis(4,6-di-t-butyl phenyl)phosphate], al um num

di hydroxy2, 2' - net hyl ene- bi s(4, 6-di -t-butyl phenyl ) phosphat e, al um num

di hydr oxy- 2, 2' - et hyl ene- bi s(4-cunyl - 6-tbutyl phenyl ) phosphate, al um num
hydr oxy- bi s[ 2, 2' - met hyl enebi s(4, 6-di -t-butyl phenyl ) phosphate], alum num
hydr oxybi s[ 2, 2' - met hyl ene- bi s(4-cunyl - 6-t-butyl phenyl ) phosphate], titanium
di hydr oxy-¢smgourd 3%t ydener HE (Hitariun ptonphinglygessthese], tin

di hydr oxy-domseis mespne sewbed (Hy 6thé - gebertal phermnl DS (OBYalz Xzi r coni um
oxybi s[ 2, Zthemdiry | R erepraséntaia thyiriodaybeny | Dexichyeh ator]taiming [urto

di hydr oxy-20 ZarBdnlyd €dtes Dix (depidden £6- 4 i Yogbe nytomnospdan eis ahaimi num
hydr oxy- bi i €eder et hy | €nepj séﬂdnmfyéréxéuiwytm&wﬁ phosphat e],

al um num d&é\&' éﬁ%&&’e ewe& AdENSxP! 61 faRith; { eSEENLRESRY | ¢4 ehesapate, and
al um num hy b1 BAVESAAED! S(fhé fhgha iy PARSUEI@NOsPhat €] .

The al kal | ,L@tégo n:‘?:?é‘i\?c%(é/ éc ac%ggl ture wth
t he cycli c s:‘:’}m?né:.@ri’ g ylge é ofmgie aryl

phosphate %f PR A
gct ylic aé?’EP ? %‘ Jﬁ? °9ﬁ%‘?1a ‘?’P:s a’c?‘alg)%% gf‘g?’é"%%f dc ‘?%' acid,

nyristic é?:‘f‘ﬂ“”}%\l?‘ﬁ |’c°%r|‘?i aneRg, ¥ hichiehl orine izipreferable, An
linoleic dehese maleIeny stearvsuatly sypeliedcfromncte bibamiamaci d "erucic
aci d, nontegmround Hesetiediabave d btstelaamybqaa%wmlmddfrom other
(3dodecy| rex begro atenoxs asuch as-a;lb@tamythmehchpd@pr opibicen dgallides
~i - N- | aur ydrain twopy soperorhal adesl. and (3- N- et hyl - Nl aur oyl ami nopr opi oni ¢ aci d.
The pol yneric carfs uwikbdtdndsn£tOng Pedbiedlvyd elvoclypddy ckeyddhry| - 1- but ane,
poly 3- netdon tdifiny adsmpinds 3hdly | ad - PEGSREE, PRéyoY; Meébyhe 1- pent ane,
poly 4- metdydehfex S Neariokyl fe dadidpt dvdadi®eié 2dCand0l Yorganic acid
4, 4- di met hydt -ddexed@ived| ¥hde&d YA s lndLX a8, nPOLYgen Sédytadniieyane, poly
al | yl napht {ighshien dé’oédcl@'éy | SR ORL £2N%emi B aCﬁiErPPMéﬁarfé‘@c Syfdbotactic
pol ystyreng, pé&i};/ aﬁ H’ﬁ ”Som &Lﬁldé( : fﬁl%g é’ferably

c

Vi n

al I yl benzene

vi nyl cycl no)ﬁ g% éng %?%%% (259 m‘? a?l%l%nd

poly all yqﬁa( ?%%I%‘?bi ‘F?’E % hd%e:pa %bi ai ned as

propyl ene 3t ‘B’Fy cm%% ’Eﬁi

concentrat¥ %f° CC}S’E)]P‘E‘Q“ 0°"1'BP°~“ BFeseyt % a%e%

e.g. Japa pl nw 1691136 GRRF NS @4 er e| n
reaemyn e‘?~1tR ﬁ SidQR dn whe R e dih

0. 01 to 1CHLiphatigdrvdrecaxken i restdue ccoptyining 3obkpotPdereferably

prelim nar4 % pd qurbqledammst%nabmmwmmdwgaﬂmwmmu%nl y or

copol yner i centainingrdpyd c2@ prefferabiy) Gnbont0ofaxhén| abemandrbr

a-ol ef i n. Myprakkmis tdcraschédndr pligeat abiphetitchydracatisomopl astic

el ast oner , rddicdys| yorEtan DEFPDUESl 26 prefysilaly nlicteal d ngasigent atans e

m xed effigadnd | s aantl Ltédgeri ¥y VW tbot Bp preféranlé hexamplesti c el ast oner,

t o achi evei e Xy | € Bu E§ V-shéthPLCA£athoy 2611 80e | NepcVEhex$TRI | anount .
Wen the C:ﬁé(éﬁﬁi = diifd @R kP Os AOLHE éﬁd%&&%ﬁ@kﬁf%@ﬁhf?@?&@ﬁox he adhesi on

between thg; fgse material” and the adhesive layer is |'owered an

sem conduct ors cleating
agent use tﬁfeIia ﬁgseﬁgﬁg\éﬂfa\ﬁ &%g;:?re A#r')g%f égt%¥gh%¥§c€i[ al?éjconpound
Anong t he ?b‘; o%%% Sy p%tgy h?z‘i‘ eRtefin pPRRERLBIRI The
base film#%nt? 'iﬁ’@%‘é‘hta\"?m%rﬂ?% edrapd U&B‘E@H %‘} bntRet Forar

t echni quesS&2Eh B @@rwwcanﬂfth‘@et%'&?{%§§ 2Rer cbemparature| 9f about 10
to 300 E4mn50 ptefB3GFg, gheflerdbliyo S0GdE.100 °Chatbaseatitimlmy be either a
si ngl e- orpfawleﬂ@yﬁeémhfé &Ft0as | Byed. 5 MPa NgpieHETrabEy SUr€ac®.5n

cont af:t wbﬂﬁh cyé: &3y eratlgr SpfPohd mmf 459 anan a\eeﬂe?a
circul ar n cont ai ni ng
the ol efi n| afr;m) %%ﬁ;ﬁﬁ?ﬁff gf‘gxgr tfgférlggdproduced

for exanple rg; a an1na on STUCH._A8 R n.or _dry

| ami nati on h %E%U% ?P PF iRt EhC RERPRRre| }f PR g a}¥eE) t ant
base fil maky2 b'@’&&)‘f%‘é‘!’é%i <P$ c‘é%shw % murEerablN BQ do &I%t°Chi ng.
Stretching is conducted preferably at about 60 to 100 C. The base filmthus
prepared nay be subjected if necessary to conventional physical or chem cal
treatnment by matting, corona dischargella primer, and the like. The
adhesi ve | ayer can nake use of known or conventional adhesives. Such
adhesives are not particularly Iimted, and various kinds of adhesives such
as those based on rubber series, acryl series, silicone series or poly
vinyl ethers series and the |likes are used. The adhesives are preferably



The al kyl noiety in the alkyl (nmeth) acrylate includes e.g, a nethyl group,
et hyl group, butyl group, 2ethyl hexyl group, octyl group, isononyl group,
and the |ike. The copol ynmeri zati on nononers include hydroxy al kyl ester of
(meth) acrylates (for exanple, hydroxy ethyl ester, hydroxy butyl ester,
hydr oxy hexyl ester, and the like.), glycidyl (neth) acryl ate ester,
(meth)acrylic acid, itaconic acid, malefic anhydride, (neth)acrylie acid
am de, (neth)acrylic acid N hydroxynethyl am de, al kyl am noal kyl

(et h) acr ydtit2aspdfbiabxpressurel ot hy3d atd nded YPa nEohaeagh a0 €,

t - but yl am peepFlénacindcéyhplénét &nd/ov i dydblSELH abSnt&iNitged to 8

acryl oni t rédfooNdlcéhe, | phkEFalSIRINES| ¥ ASBRMBRY &8 MQéétaon setting

adhesi ve t cfgfé% é bé/ {-f‘gfng P&éagéd g&%ﬁt_&g\elé 8/ 9k g-thermally
:en

foam ng a E Iso fservi ng as a dicing
di e bond (Syta rr‘l"? ’s%{) @s n?a*' <?/"én %#adl at i on settl ng

adhesi ve, partjc %lrll" HRTLZAEIMY RIhRS 1P u?f et PRER  When the
adhesi ve USRRIEIRUQUS OF FeBH-R2tER nIvakemsi Frd ’v’/’bz%\H‘Pnb%

i r radi at edth® t Fi¥aH| aE2gRsincronduetedfinra tgrsepes mefF stiguid pPhare base
fil m pref e2nd| theagolymertzabion st athenseeondaprage yis Thbso

radi ati on-eendueteddirsa vraseousides biquid phagey pdusicpbayhyr (acrylic
pol ynmer) aoreferasblyntinnsecfisacus gripaent . THé ereteh il owntived t atigeachponent
may be anystdgeucd €oBposebh0 shasrspnoreferaloly gbnes S5 diowes ymer s havi ng
car bon-carbon dorplgokdels o1 paELiFles WL el SoPRin o ofhsahdp s Bic

radi cal podyVAPtémés | PPoddbEd IS¢l ehé Ghle €18dd | dds SPIBEN b ov& ChaRESa €. J-
esters bet aelyu@ﬂeas L ﬂheaada:(areéﬁe ﬁﬂwl '&naééélz.véUCh as

t f:'r ;rfg [né' <Sz'i£a£:?§x}: )c éﬁhﬁ& &rafé th)

(meth) acr neoggﬁxtly 1¥ dg@émez acryia%e an e thr| t ol
hexa (et ﬁ'& "on ?°°n Nd T S C?/aiﬁlr%? {')%yanurate
conpounds 0! % ?g% d? g’u{m %x et bi s
(2-ccryl ot mﬁ s o et g, el bis
Further, t d}fﬁ%‘? notey | 7L HRe yAEIInQALIMiBunR h%°’Pl%i‘Ei‘F‘a‘i1 ting
adhesi ve medtdkystradfhei

FALLER t hydr ?Iﬂ nmmc@mu%rhwmm e
bonds in s®de- cHRFeS, cdlevkobol Bhenrol amrildehyde s erxckoxyliti¢taebdof t he

r adi at i onsaeid mmideporremen s canimels admd cthe hike necessary. For setting

t he radi ati on- seThe nujl exftire styme bvha¥maeryls s i g rel apodnere ripreduced iy t | at or

| S necessatlye nidiehqd| Jamst Viadd cabove thad o mmmergte bevEr) nosl kyl
ethers sucd, ﬁ%@%@%}l@%ﬂ'a@tﬁ@ﬁenﬁl\%@&“&p& S LEhr&NGe begg ol

i sobutyl elf\edr ' PORE|Lq Oé‘f51§%h:.r? Q&E‘Z&'Anceﬂiltﬁ’eﬂ |£72£@nzgphenone

Snd ahhlydr :YE% ifxago eqy, 7%0@%9 L‘%: I?IS enzyl
i met hy
chl or ot hi q@ﬁ 8 %éo%y ff % ic é $€%f£% grkgf% h ﬁsé and di et hyl
t hi oxant hone ‘f necessa V: 'f‘?le %?1 S8 Ront arf®EoPVent i onal

addi ti ves 4Qj ed 2Hs’| FWW%‘Q’%P*‘@Q a@mlfni AecordanqeeWith s ng

i nhi bitor Ié?l%p%l col oring agent. The crosslinking agent includes e.g.

pol yi socyanat e (BhpmiriSinie| thermoplkss tic elksstassn, carialsh fee conpounds,
epoxy residynamigallyldseapotyeated mdthvarposgencs oo cornkzowm norgahi/cer s.
The adhesiperckixdé dndolif dheceagsary o dergssbitnkiengragemt coweainidgcan be
produced fsrie exBmibLe PYprehbdyably dtwa dhe hofe ddibldcbonds ale thea base
film1ll, diygidéulds WEESHYethé MR CESS By FdpiTetéd. crosslinking it) to
forman adhesi verna\Wisd 2s ikl idothe ipfddditt 3 SRR £319 m één@@f&ssary to

the surfacgnf atdife 280SSE MSed BYEEE ilrdi c ARSERGS 1 YEL Ve é‘l sSeparately
form ng the é{&l §{ 12a19 ggp (%e&S f:f.:.'af |ng themto
t he base f dé)]_ g al SQ‘ﬁ fesw | ayer can
be determ n en ‘f a e5| ve or he depth
of a cut b T)%'ﬁ?m% Yo E rably about 3
o B w% ?’a‘Be’F??‘Fg“%rmén%]cﬁ?ﬁ?fbe’f?]e" et ve Layer
separ at or ‘F&‘}V?}é ipnah RIPFHLGR R 23S tamer nhest a’Fe%’o‘?ﬂ%tf?’&t?WE )

separ at or ¥BR¥R RRLI¥IIR %bw cSHeh| 33 (RO LYRYRPY I_NPa RO1YSERY; 22‘
pol ypr opyIE‘?kYb‘-p‘éﬁ%tmI%bl 129 pmtyethylere cteq@hﬂmb%’@ar apelewbnylty
fromthe adhesive |layer, the surface of the separator nmay be subjected if
necessary to treatnent Wth silicone, |ongchain alkyl, fluorine conpound
etc. For the purpose of inproving toughdess, the separator may be subjected
to nonoaxi al or biaxial stretching or |am nated on another plastic film
The thickness of the separator is usually about 10 to 200 E,4m preferably
about 25 to 100 ~.tm



EXAMPLES Hereinafter, the present invention is described in nore detail by
reference to the Exanples, which are not intended to limt the present

i nvention. Exanple 1 (Preparation of a base film Zelas 5053 (trade nane)
produced by M TSUBI SH CHEM CAL CORPORATION was fed to a T-die nolding
machi ne (set at a tenperature of 230 C) manufactured by Plako Co., 19

Ltd. to prepare a base filmof 100 Eun in thickness and 29 cmin w dth.

Zel as 5053 (trade name) produced by M TSUBI SH CHEM CAL CORPORATION is an
ol efi ni ¢ tdhdramisiens il wirethane, elsistyrapef styrens tyreht propyl ene
conponent edndhtdindyy, Wi RitBilyH et apgfEme niubksy dhetltienegia-an el uted
fracti on f1dfir copBlRmfdr FulBer) adorpridihd C&ﬂiyﬂr&& ethd ractions

t her eof [ tiQ te S rangin
fromO tori’ftfgi%eér?éblg dh"lS o ]%n%edn &JE (i{if% | ve ‘? f éattby %BI ght, o1
t he peak ﬁ NI 1erﬁ1era;°t°t}'ra SRR 8’&%’% nd the
MFR (230 E’EE“ ‘%81 ri:* t’r%d‘%’-}a e"é: ) 60
parts by & X5 r ight 9z the ade

name), Ni q%'a tP”&i’entL’t”cF ygenenak iRfFRUD O ﬁ?’rbtt%'pol yrrerl zati on
initiator (lrga the (J{nrfdd@"rﬁﬁmf @W%G%Iﬁ*&ﬁ &asf &Il ighd 5 parts
by wei ght Rfokdl gma tyii a0 dShen fase diidarics Goimpeged [pXaferablinms a2 Ni ppon

Ur et hane @d.xtuned.of Whree cdadbichiia @mcmlimimrﬁhisﬁmga:aramrql iC

copol yner pulymer enrgiainiaragechylleamily avmajvr oG fiatidmi ned in a
usual manresmpBherapol yneri zing 95 parts by weight of butyl acrylate with 5
parts by wei ght 2of w3 Wtk 1l detiledl YRIImarhelioigd arisedl uien of an
acrylic U\sisdititding afiiesdpita b el &by ( A guialdOresicfih athest ve sheet
for” di ci nglg shae wmw é&lﬂézﬁaﬂ o Ea U605 AR OD arp

corona- trq% Q{A’}F o_,_l:gL d ove and thernmall'y
crosslinke :LJe Lillees erg ain 1isc?et§ |é1 ve | ayer of
20 Eun in th| ckn S-'t°d' ’éY ﬁjrface of

Was
th dh e s Q¥£¥ 4 e %ﬁFh &E S f d
oo 3 ﬂﬁs ey n?ige#%ﬁﬁ r}% R oAy e i1
Exanpl e 1 Bﬁr éfe) Fé‘ef é’d’ a'a ratio
of 80:20 (M%%%Wﬁ/vé?g%)ﬂw ‘hﬂrfx%cr

di anet er 46-oimpfin Ropdamegetwidth a tdepsity W G800 Q). legén:msoo Ltd.),
and nel t - kfwadaehniglidd apaidpﬁa%«md dthep-d e el ddiatning M ito tdhe same
nmanner as diy¥ei @i dnsl suMiEr£Dprofftdnd | | TOeGe D! &l Nelkene or 1-

octene; and ethylene-a-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
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-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® are preferable. In particular, high-density
polyethylene with a density of 0.94 to 0.97 g/cm3 is
preferable.

The ratio of the ethylene series polymer to the

12



Kernel KF261 produced by N ppon Polychem Co., Ltd. is netall ocene-based

- | ow-density polyethylene with a density of 0.898 g/enB and an MFR (190 C,
21.18 N) of 2.29/10 mn. (Preparation of an adhesive sheet for dicing) The
adhesive solution prepared in Exanple 1 was applied onto a corona-treated
surface of the base film 20 obt ai ned above and thermally crosslinked at
80 Cfor 10 mnutes to forma UV-setting adhesive |ayer of 50 Eun in

t hi ckness thereon. Then, a separator was stuck to the surface of the
adhesi ve |oshafiinithetharmoplystic inkpskined vis praferablyli®ite 3Rist Ppepar ed.
Exanpl e 3 wWelrgdparaat idasafibedagmove | N)Thte |Imestlisd 1 f tmixbingaiee M TSUBI SHI
CHEM CAL C&XeEERAE @Yermopll s thie @l asisoneoniotly nethe hethyleres 3411230 C,
21.18 N) Po¥mibg/ild ot pdrticuldrly O ted PYowei fit gdnple, a

3- met hyl - rddcn & ath Deghd 411 UsP th | Barthgty Miledyy, n@lymgwaéé@éh wer e
fed at a Il Qdr 10 4l KJ:?HJ&% V&t hided Chx?dtél“rﬁb&%&%f(r}ﬁﬁgﬁi ( PCM 45,

(C:Igl ' nE?{j d( tl:ﬁlf du?l:%.n %r@&u%ﬁ aEﬁH eﬁﬁm% qb | Ee?g' a
Td| e nol Qi neq:. th ne u erﬂ% L%e lésnefgé 23 %( rfni.lo'f%c ur eﬁ@ ako Co.,
Lt d. top are q];‘se %]I"’Pﬁﬂﬂ rg'th nesy ‘1 %’ﬁn"’\‘,\’n:?dthh
Th t i e n the
bageC? |n| ?nat 79t e&b ‘bh"r (Fﬁ%?)%ﬂ Bk %;.“n
adhesi ve) Wﬁi’d‘r"{ §%P’Wé4?grﬂr Gt FOEHRR AR ARt rfé?&'at%’c'?’ﬂ%t%“? K% ar ad

DPHA, N pRAFS@BRBf Rb1lY 119 on mare dubleikgndsrin tRDERGHER | zat i on
initiator (Irgadhe Ygak tm%m )thﬁxﬁg@ggﬂéh%ﬂ@g}:%ﬁ%) and 5 parts
by wei ght edfastcqusny ot yehentethgokgro elexiGod @rrakpner (in adee reasd , £Nppon

Ur et hane Ga ,udual Jy V0 & dujdackighta awimdren moslfarably &8 wdsyl i c

copol yner wéidh# oreinfde AVES A Othd e £Ead 1o fvep et ik GRS g ai ned in a
usual nanner by TP YaLe e idin) G H&fﬁl?eﬁaédl\ﬁiﬂh{edgsﬁﬂ%”wﬂﬂ{ ylate Wth 10
parts by wimtund¥s afioH ifs afigbidn toi venei1 vhes elyerr 91 sdioiaRf an
acrylic UWssgidddih adshr?ﬁé’a? V‘@éla?r E:‘P.?ééfdanc( Péﬂiﬁr add PNy £f i Qs adhesi ve sheet

for dici nggddﬂg_@es% : ,(3 fé@:pﬂ onto a
corona-tr 0] v
crossli nkg'ig1 %@%ﬁ%ﬁ eli)qaﬁ or%%%\ei SF ené“wdi@em ve ayer of
20 Eimii nat‘-ﬁ"f’t Y&ve S5 TR Bk 11 ’af‘%e?)%‘?‘é‘f%ra St the surface of
t he adhesitfelegting @‘%ﬁ"e’iﬁafe a Wsetting adhesive sheet for dicing
Exanpl e 4 (Prepdmandithsisen asididtivesy) the orsussl (muakra b, aqm*susl SHI
CHEM CAL C(ERACRAE @YYstak-nucipating activy arcolypieEdsbere rigle nane,
Ni ppon Polpmefama@ily ddankadinexhchs gn gdicricveén o phe easdafiy #m MFR (230
C, 21.18 Nhid ihvernfikh m The dentén o). e ~ciyys el ghichsd ying
3- et hyl - ladgutitanian e base film is preferably 0.0001 to 1 % by
weight.
The crystal-nucleating agent is not particularly
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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21 been introduced in prelimnary polynerization were fed at a ratio of

. 80:20:1 (ratio by weight) to a twi n-screw kneader (PCM 45, cylinder

dianeter 45 nm L/D = 34, set at a tenperature of 200 C, |kegai Co., Ltd.)

and mt-kneaded into pellets, which were then forned into a base sheet in

t he same manner as in Exanple 3. The content of the crystal -nucleating

agent (poly 3-nethyl-1-butane) in the base filmthus prepared was 0.00079 $

by wei ght. Novateck HD HB330 produced by Ni ppon Polychem Co., Ltd. is

hi gh- densicijftyicst aaid/, dtagie tricarboxydid acdd3 Rpearmwe and an MFR (190 C,

21. 18 N) detraBHgbiaxyiliin FHdHrdparaph thengic acidlhesyvkopdmieand or di ci ng) The

adhesi ve smnHoxylinsr epairdd 1-mdbignixycIoparstanm | caxboxy i@ aoidna+r eat ed

surface oimdtisylnal dpdrtaid adarsbafinive @it | heydbdpen taws Seéartkextybic 80 C

for 10 m rudies, tdydishaandl seidbidigy PihesevE, | ByRétiofl SfcToliékae t hi ckness

t her eon. E%o@ﬁ%paer@i&r ma{ggyg Toldiearme!lé8So 01 ideadtiess v | ayer
b han 1{&ra@h&' na-bﬁspwéiaw&ﬁ@wpl e 1 An

to prepar

adhesi ve I q| N Example 1
except th;l%ﬁ% sle% %WIO&\glp&é e% éﬁfc@es Fr)oduced
by T-die eﬁ 5| S o e"lfn]:y} e c’?

tenperatu 0.923
g/ ren:)rrﬂ, an(f“iiif e%’ﬁ?& 's S_L‘il b‘?n%c"‘&b‘;ﬁé */‘éiagf‘a%l e 2

An adhesi W& ’-‘Hﬁ' agid TRl i ‘FrP"E anpl e
1 except tHhase fﬁ?m%@‘?’rq"m m# i3 3 apPasim slEwi Eheraat

produced WWith didthium ysiediwt, PEasaiwhe PRIMRFYRI ccakFHBopol yer. The
peak nel t istrandpipur athamiug, tFHaetdwy|ahwminumaery| be meptienpd! yner is 100
C, the density iThd) diXergyiniersndsditel dR VS dompiurid dMclwddy/ 10 m n.

Conpar at i e, gExamgl, e. ﬁa&ﬁé&&qﬂha&@@mm:& heles-foeﬁzgnaafaer@sa-w-epag ed in
I mwas a base

;mesgpelg%}'rﬁ{}bae% }{hh:%(%rgssg z:;l)bro ﬁgpt %hﬁ%m%pﬁl ru5| ot of _an
et hyl ene- rfth RP=m?tb PGF‘IZU wedepe-2ib] ect i ng one
surface ofbemlrze:kmet asnrbntcni,t ot Bopoaahyﬂ-banzwﬂudepévaf‘hm-’r on test) The
adhesi ve Hwgd :’fﬁnéﬂié‘d:ﬂﬂlﬂﬂl,aiIlsdpi-ﬁel:hylﬁéﬁﬁyhﬁ&eaad&qﬂﬁ)ar ative
Exanpl es ﬁs@}i é&ﬁof%‘éif" glgegc@thggbga&gwldz g-Replyls are
shown in ethyljbenz euastér J.tol f3 glp% p—metsiy enzylidene)
sorbitol, 1-3,2:-4-bis(p-ethylbenzylidene) sorbitol, 1.3,2-4-
bis (p-n-propylbenzylidene) sorbitol, 1:3,2-4~bis(p-i-
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, 1l-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) sorbitol, 1-3-benzylidene-2-4-p-
chlorobenzylidene sorbitol, 1:3-p-chlorobenzylidene-2-4-
benzylidene sorbitol, 1l:-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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A six-inch wafer of 350 E,tmin thickness Was nounted on the adhesi ve sheet
“for dicing and then diced under the follow ng conditions. (Dicing
conditions) Dicer: DFD 651, DI SCO Co., Ltd. Bl ade: NBC zZH2050 27HEDD, DI SCO
Co., Ltd. Nunber of revolutions of the blade: 45,000 rpm Dicing rate: 100
mm sec. Dicing depth: To a depth of 30 E.imin the base film Dicing size:
2.5 mx2.5 mm Cut node: Down cut. After dicing, occurrence of fibrous
of f-cuts on the surfaces of the cut chips was observed under an opti cal
m cr oscop®ytdmhenykhibhesphakmerliothiym s (4fsunyipheriy biphosphate,
pr edet er misvatiivmariges (drscwaripleshy Naihhesphdtdurpetraspdivm soued-off - cut s of
si ze ( E~-mbutyXpherykiphospleaite Anggel i triemo (0. ~n100 to 500 dun500 E. ~m
or nor e Exarmtyl g sh 2863 0 Odadadinime 13109 Mbxienpl e 4000Conpar ati ve
Exanpl e 1Kifcyiphenylhssphidte,l Ghagie sl GRsma(fttve Exanpl e 2100 or
nmor e100 o Ey SR PDP i dptfate, magnesium bis (4-t-
butylphenyl)phosphate, zinc mono (4-t-butylphenyl)phosphate,
zinc bis(4-t-butylphenyl)phosphate, aluminum dihydroxy-(4-
t-butylphenyl)phosphate, aluminum hydroxy-bis (4-t-
butylphenyl)phosphate, aluminum tris(4-t-
butylphenyl)phosphate, sodium 2,2’ -methylene-bis(4,6-di-t-
butylphenyl)phosphate, sodium 2,2’ -ethylidene-bis(4,6-di-t-
butylphenyl)phosphate, sodium 2,2’ -methylene-bis (4-cumyl-6-
t-butylphenyl)phosphate, lithium 2,2’ -methylene-bis(4,6-di-
t-butylphenyl)phosphate, lithium 2,2’ -ethylidene-bis(4,6-
di-t-butylphenyl)phosphate, lithium 2,2’ -methylene-bis (4-
cumyl-6~-t-butylphenyl)phosphate, sodium 2,2’-ethylidene~
bis (4-i-propyl-6-t-butylphenyl)phosphate, lithium 2,2’-
methylene-bis (4-methyl-6~t-butylphenyl)phosphate, lithium
2,2’ -methylene-bis (4-ethyl-6-t-butylphenyl)phosphate,
sodium 2,2’ ~-butylidene-bis (4,6-di-methylphenyl)phosphate,
sodium 2,2’ -butylidene-bis(4,6-di-t-butylphenyl)phosphate,
sodium 2,2’ ~t-octylmethylene-bis (4, 6-di-
methylphenyl)phosphate, sodium 2,2’ -t-octylmethylene-
bis (4,6-di-t-butylphenyl)phosphate, sodium 2,2’ -methylene-
bis(4-methyl-6-t-butylphenyl)phosphate, sodium 2,2’ -
methylene-bis (4-ethyl-6-t-butylphenyl)phosphate, sodium
(4,4’ ~dimethyl-6,6’ -di-t-butyl-2,2’ -biphenyl)phosphate,
sodium 2,2’ ~-ethylidene-bis(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 bisf[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’'-thiobis(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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Exanpl e 3100 or norelO00 or nore67 As can be seen from Table 1, the adhesive
+sheets for dicing in the Exanples indicate | ess generation of fibrous

of f-cuts. These adhesive sheets do not indicate generation of fibrous
off-cut of 100 ~.imor nore in size . Particularly, the adhesive sheets for
dicing in Exanples 3 and 4 using a base filmcontaining a

crystal -nucl eati ng agent can be seen to cause | ess generation fibrous

of fcuts. The wafers in the Exanpl es and Conparative Exanpl es did not show a
reducti on PhsfRati rethelidendxbip( 4, 6-dirbpoutylphenylphasphateél) Zel as
5053 (tr adsaniwe, bis [5B! ShEhYHEASSbIORPORATL B and Novat eck HD HB330
(trade narisytlpiveny Poplycésiiats)] , Aluminuwreriefl2 a2’ sethylidehnes80: 20 (ratio
by Wi ght)bi® (4, 6vii- < ey Iloathel ) phEdpKSte Ty | ADRin6h adThedrdrgy- 45 nm
L/ D = 34, 3¢’ ahethyPemerBisl(£, s:idzﬂe-&tyhss&h DphospKate And1ami Ankneaded

into pell e§shydhéx eélgtsmg\@ﬁﬁg Surfy 1= dJ.@_rmI di ng machi ne (set at
a tenperatyyg I n_ _base
filmof 1 Pf Bélmﬁ) %y 1_;?2 2 IR& §1rrllél
adhesi ve ee I8 d| T 191} ar )%a e 3 was
applied on t:%ro JSU ';?'"36% € }B ff ?1% g%i)(/e and
thermal |y 1’5% T"I“Flk ﬁ‘) %e Ting adhesive
| ayer of 5 a ‘P\ re r%x%' ?5%0? wRetkytereto the
surface of H’lé‘la 'H%%l'\'veb‘ll %fﬁ‘lse%-’t-%’-'ﬂ‘gnh’éme%%‘l&é sheet for

di ci ng. ExXadl2,/ % rrw‘élﬁa%%n@thl%f aGmethmwlm@xlmkgspbﬁqbr nane,

M TSUBI SHI abamhpan dEorberyy+ONg ' ameithiplenediis (4 upatlyl téate nanme, Ni ppon
Pol ychem (eutylphienyhkpkosphiate, caluninuryfhpdroégy this [%;by-mttﬂll¢neo a

t W n- scr evbke édchee tRYPLNE 46s-buyy lplieny ) gpiedephadtehm alumiru®4, set at a

t enper at ur@ilvyd2ORy €2 , 2 kegthy lidend+ishi 3 (46l det t-knegptshenylp pel |l ets.

Usi ng t he prRbishstep MedcaluhifhwRShpdickpasis 2 ]he-seRPLi@shgr as in
Exanpl e 5.pNNova! 6cki Li- Dok Somdkepon Pol ychem Co., Ltd. | s

i near | ow densidyg P el Dyth&ne Wd e 2 SENsi Lty %o:@oggfbcgfcffﬁc apd;

(190 C, 2|u§§dhgsoé &Eﬁ%ﬁé@ with éﬁlﬂaﬁéfiécﬁbf§v§fe@9 §§§Yepﬁg§$ﬂ gr

di cing) type compound out of the aryl phosphate type compounds
described above include lithium, sodium or potassium salts
of acetic acid, lactic acid, propionic acid, acrylic acid,
octylic acid, isococtylic acid, nonanoic acid, decanoic
acid, lauric acid, myristic acid, palmitic acid, stearic
acid, oleic acid, linolic acid, linoleic acid, 12-
hydroxystearic acid, ricinoleic acid, behenic acid, erucic
acid, montanic acid, melissic acid, stearoyllactic acid, P-
dodecylmercaptoacetic acid, P~dodecylmercaptopropionic
acid, B-N-laurylaminopropionic acid and B-N-methyl-N-
lauroylaminopropionic acid.

The polymeric compound includes e.g. polyethylene,
poly 3-methyl-l-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-l-pentene, 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
vinyleyclohexane, 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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The adhesive solution prepared in Exanple 3 was applied onto a
-corona-treated surface of the base fil mobtai ned above and thermal |y
crosslinked at 80 C for 10 mnutes to forma Wsetting adhesive | ayer of 20
Eun in thickness thereon. Then, a separator was stuck to the surface of the
adhesive layer to prepare a Wsetting adhesi ve sheet for dicing.
Conparative Exanple 4 In production of the adhesive-baked sheet for dicing
in Exanpl e 5, an adhesive sheet was prepared in the same nanner as in
Exanpl e 1 @perepioc 143204 he1232QH wherein| Oy GWhsta bR eg fmomemeérgOtEl min

t hi ckness gqumsiticedttd yths ypdl pneir g SOnpounnds byrecpydliningoipr opyl ene
(Novat eck pdEfkerized uamd tiyel pobyméri yedewith. propyllenai dhilploparts by
wei ght of cdpElhydeitedbiinh p:ﬁéw:yéaiﬂdcapﬂhanrra;ﬁ&wtiéf dékPbene

Surmi t ono %?%%ﬁv%a@lefﬂd )B i"ﬁ& ex6 T Hdiadehie fﬁk@&@c%ﬁ”&& gpgase film

Conpar ati Vg £ é'é’i‘a&’ hdF, 20hg bul@'adi ci N
24 in EX A SflEeL %&% Qée:Rf‘J: 10gag ner-as in
Example 1 excéﬂgjh %" t’a ogl- g@g

pol yet hyl € %?Jn 1%% %%@%? ?l%Jna‘? PWEE The® adhesi ve
sheets for2 JC?YEJ Yt eRt tW%ﬁp‘F‘éﬁ %W%n?)%?’a??vknﬁaﬁ%ﬁ’}és wer e
eval uat ed $PAthcARMRbwi ng nethod. The results are shown in Table 2.

( Chi ppi ng eval udihem)the s¢xystrlrnggleating ;mgent i s M t Ipeperkecw®Be back
was subj eceenpoundackheradiesion oetweén nthd)base material candatheof t he
adhesi ve sirieesiverlayer ngs cbvwered amdtsemiceomghetomsmdaBanparati ve

Exanpl es, contaaiasddavi viasmeltakdiomsler sé hthe ocdystahsnadeteatimg bel ow
After diciagent hesddcin othé herederxt imsentioni bs eprefébadly ayshiGho

M/ cn?), ansllédelablcaiPbindl Y Rfdh§ OtHS CHOLyBEEDE ¥EHSoRh&Y LUpdDy 3-

(rel eased)métigy i1 Butdhe feppretérabie. chip depth direction, of each

chi pping at the ﬂié‘%é’ée@‘ﬂrﬁ%&“éﬁé‘t é@ga&@nﬁv&é&elaﬁscm%ved under an

(e 'erméﬁo R “%299’*%%’@?%’ Lapbs TUPR! 89%REraLEEn Mald |
of the ratf ?%%m%%mﬁ'e%% um K SPE b0 1o s708 BRr 50 E. —m or

less to tfmrsﬂlem%lxr@b?utemcm Qdﬂnchl'bbeeb%@%afmfm}!dh?pﬂ-ﬂgsr

(Dici ng concsinghs) &F ceultDFlapéed, £LG000Eh. 2 Layer BranigingBOxghi2the

27HEDD, DI SGGF&ve ,intcontacbewith theoidhesiveolayde bdaslededtB0OE£r pm

Di ci ng rat&od€ 01507 %R Cwhere a circular blade will reach during
dicing is preferably a layer containing the olefinic
thermoplastic elastomer. The multi-layer f£ilm can be
produced for example by conventional film lamination such
as co-extrusion or dry lamination using the above
polyolefin etc. in other layers.

The resultant base film may be subjected if necessary
tc 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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Dicing depth: To a depth of 30 E,4min the base film Diclng size: 2.5
-mmx2.5 mm Cut node: Down cut. Table. 2 Count of
chi ppi ngs(nunber) Yi el dChi ppi ng si zeTot al 25Er n60Eun75~. un100~. unExanpl e
550005100Exanpl e 68100998Conpar ati ve Exanpl e 485311782Conpar ati ve Exanpl e
5223101770 As can be seen from Table 2, the adhesive sheets for dicing in
Exanples 5 and 6 show a very snmall nunber of 25 chi ppi ngs having a
chi pping size of 50 Eun or nore, indicating good yield. On the other hand,
in Conparative ERhepatkyl meilety genthatadkydf (vathpi ageyhateng a chi pping
si ze of 50ifciwdes avge asmetbyifgranp, enblylagrogppobutyilebtoupt 2-What is
cl ai nred i sethylRhaxglihgsbup, sheeylf grodpci hgonoaghr geonp, aahdsehdi | m
provi ded alikeastThaecspbigmeribateoh mbhbmepsadhesude hguebxywaekgln said
base film gggpei 6€S (A8tR) ehbpitatBsr MBBLASkhfipebIShQHRbXGOBRAY I N
propyl ene ggdegt hii@PExgNBLLY12a8t8E, Nhi;Acbid AEx$1t Bs8etdl BAR &hAME as
pol ymeri zaiiga, ‘E?”pﬂiﬁéﬂ $1 iﬂgtﬁpeaefﬁfﬁaﬂgl bkedx! CREER) Hbeeyehct 48i@l efinic
thernnplasihgcg #3' 884, 'na chthﬂ;Qrgﬁe, (meth) acrylic acid amide,
(meth)acrylic acid N-hydroxymethylamide, alkylaminoalkyl
(meth) acrylates (for example, dimethylaminocethyl
methacrylate, t-butylaminoethyl methacrylate etc.), vinyl
acetate, styrene, acrylonitrile, and the like.
The adhesive used may be a radiation-setting adhesive
to be set by UV rays, electron rays, and the like or a
thermally foaming adhesive. Further, an adhesive also
capable of serving as a dicing die bond may be used. 1In
the present invention, a radiation-setting adhesive,
particularly a UV setting adhesive is preferably used.
When the adhesive used is a radiation-setting adhesive, the
adhesive will be irradiated with radiations before or after
the dicing step, so the base film preferably has sufficient
radiation permeability.
The radiation-setting adhesive includes e.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
peolyvalent alcohol and (meth) acrylic acid, such as
trimethylol propane tri (meth) acrylate, pentaerythritol
tri (meth) acrylate, tetraethylene glycol di (meth)
acrylate, 1,6-hexane diol di (meth) acrylate, 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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2. The adhesive sheet for dicing according to claim1, wherein the ratio of
-an eluted fraction of said olefinic thernoplastic elastonmer at 0 Cto total
eluted fractions thereof in tenperature rising elution fractionation at
tenperatures ranging fromO to 140 C in o-dichl orobenzene as the solvent is
10 to 60 $ by weight. 3. The adhesive sheet for dicing according to claiml
or 2, wherein said base filmfurther conprises a crystal nucl eati ng agent
havi ng a crystal -nucl eating action on pol ypropyl ene. 4. The adhesi ve sheet
for di ci ndercsin gerizxopHenones, and) ax-chydi dvey cprl shdxyl phenyl

crystal - nugd titid Nhr@geitic kdb¥Isdch las Banxwl Himdlyl iketdD; t he whol e

of the bagiyvify®P bedkoprlitside Steothi Stakkitdddls afte g to claim3 or
4, wher ei rzcrﬂasfw{%%zaﬁltm ea&aa& VOO i dsfaPdneaBdid ey but ene. 6. The
adhesi ve qhﬁ_ fgt FORT IR f the preceding cl ai ns,
wherei n sal erth O'H%{Hess%. ?arbae{ og}eﬁ:sf pol ymer

cont ai ni nq: et h aa.lf ve %r]_ig S ads The adhesi ve
sheet for acco aa asf h % %? tf‘ﬂ i rb‘f shid et hyl ene
seri es pogﬂée AR G g T AL AT I 8L

t her nopl a980 i aﬁ r°365 ngRISRE kM ?%retﬁml?fblié’c%?ﬁ ? 0

cl ai m 6 orcompPagnd @ﬂm M?%sr?ﬁy’rfynﬁz%%l‘?ﬁ’}ﬁ] RFRIY

pol yet hyl GIROXM tlfﬁﬁal'-ltberﬁnhxdltﬁ B oy @EndrarkpRFl | IFRUR- | ow den5| ty
pol yet hyl erantaining delymersf 0.91 to 0.94 g/cnB. 27 9. The adhesive
sheet for dicinFhec cathdigigrd shaat i oy dircihg wmerardindieedhade filmis a
si ngl e- | ayperedar tnimrah tioon acars bod peadicdd fobyexwnpid by damplimg sai d

ol efi ni ¢ tdieraandsistd CortAstidEsurfubd hef ed yd e £y | ES, pidyims . tHd). The

adhesi ve shafisivd difidye | e it BT OFEsSTidEndPELdAESHR 5,
Wier ei n 1t hh haffadivdNisydr SIDRM | Ve dtiMindth @M@o@tw epgt 50 ~ by
wei ght of _aldbnl.&f 'EBCt &%&Pﬂé&%f a&&%&@éwélla psihesi ve sheet for

di ci ng acgQy
film and &}%El

W GhethSd %’ é}{gl gq[.u Ji-layer
bthlei ght |r¥? ﬁgoq}nefﬂéye%qé#‘aéo rmp |c e as ﬁ%g‘gn%g t%heaSt 50 ~
et hyl ene

:
Ve sheet for dicin di t

one of clalmsl %}?3@ E}Xﬁll’scaé‘rﬁﬁgt Star Inqgc} 0 any

and at | esStARLY Arrendingemn e -f¥RR© |1F}Pﬁ' Athethee a‘ErI‘é‘é{%t

wei ght of afhe c#leﬁ |hlf didgingpButtis wsuallineabou. 1 Tt 20hamye sheet one
of the prgassic¥arlnidBoutidhesd V&0 iayer is 1 to 200 ~, un.

For the purpose of labeling or smoothing the adhesive
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-
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 film)

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

(set at a temperature of 230 °C) manufactured by Plako Co.,
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for dicing according to any wherein the thickness of the 14. The adhesive
-sheet for dicing according to any one of the preceding clains, wherein the
adhesive layer is forned froma radi ation-setting adhesive. 15. A nmethod of
di cing, conprising sticking the adhesive sheet for dicing as described i.n
any one of the preceding clainms onto a material to be cut and then cutting
t he adhesive sheet to the depth of the base filmthereby dicing the
material to be cut. 16. The method of dicing according to claim15, wherein
the materihtdt otbeprepars a basecOnlincoédrled epmnin dHicknass andl pdeces
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weight) to a tw1n 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-basad 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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weight poly 3-methyl-l-butene had been introduced in
preliminary polymerization, were fed at a ratio of 100:1
(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. Then, the
pellets were fed to a T-die molding machine (temperature
set at 230 °C) manufactured by Plako Co., Ltd. to prepare a
base film of 100 pm in thickness and 29 cm in width. The
content of the crystal-nucleating agent (poly 3-methyl-1-
butene) in the base film thus prepared was 0.00079 % 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
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-~-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 4

(Preparation of a base film)

Zelas 5053 (trade name, MITSUBISHI CHEMICAL
CORPORATION) used 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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crystal nucleating agent (poly 3-methyl-l-butene) in the
base film thus prepared was 0.00079 % by weight.

Novateck HD HB330 produced by Nippon Polychem Co.,
Ltd. is high-density polyethylene with a density of 0.953
g/cm® and an MFR (190 °C, 21.18 N) of 0.35g/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

minutes to form a UV-setting adhesive layer of 50 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.

Comparative Example 1

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 pm 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 yum 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 pum 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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on the adhesive sheet for dicing and then diced under the
following conditions.
(Dicing conditions)
Dicer: DFD-651, DISCO Co., Ltd.
Blade: NBC-2H2050 27HEDD, DISCO Co., Ltd.
Number of revolutions of the blade: 45,000 rpm.
Dicing rate: 100 mm/sec.
Dicing depth: To a depth of 30 um in the base film.
Dicing size: 2.5 mmx2.5 mm.
Cut mode: Down cut.

After dicing, occurrence of fibrous off-cuts on the
surfaces of the cut chips was observed under an optical
microscope (x200), and the number of fibrous off-cuts of
size in a predetermined range was counted.

Table. 1
Number of fibrous off-cuts of size (um)
in a predetermined range
less than | 100 to 500 ym (500 pum or
100 yum more
Example 1 51 0 0
Example 2 13 0] 0
Example 3 0 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 6’7
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 film)

Zelas 5053 (trade name, MITSUBISHI CHEMICAL
CORPORATION) and Novateck HD HB330 (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
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of 230 °C) manufactured by Plako Co., Ltd. to prepare a

base film of 100 pm in thickness and 29 cm in width.
(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

minutes to form a UV-setting adhesive layer of 5 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 6

(Preparation of a base film)

Zelas 5053 (trade name, MITSUBISHI CHEMICAL
CORPORATION) 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 obtained 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/cm3 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

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.
Comparative Example 4

In production of the adhesive-baked sheet for dicing
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 um 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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(Evaluation test)
The adhesive sheets for dicing obtained in the
Examples and Comparative Examples were evaluated in the
following method. The results are shown in Table 2.
(Chipping evaluation)
A six-inch wafer of 150 um in thickness whose back
was subjected to back-grinding (#2000 finish) was mounted
on each of the adhesive sheets for dicing obtained in the
Examples and Comparative Examples, and each sheet was diced
under the conditions described below. After dicing, the
back of the sheet was irradiated with UV rays (500 mJ/cm?),
and then 50 arbitrary semiconductor chips were picked up
(released) therefrom. The depth, in the chip depth
direction, of each chipping at the side of the resultant
semiconductor was observed under an optical microscope
(x200) , and the number of chippings of size in a
predetermined range was counted.
(Yield)
The yield was expressed in terms of the ratio of
semiconductor chips having a chipping size of 50 um 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 um in the base film.
Dicing size: 2.5 mmx2.5 mm.
Cut mode: Down cut.

Table. 2
Count of chippings (number) Yield
Chipping size Total | (%)
25um 50um 75um 100um
Example 5 5 0 o) 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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2. The adhesive sheet for dicing according to claim
1, wherein the ratio of an eluted fraction of said olefinic

thermoplastic elastomer at 0 °C to total eluted fractions
thereof in temperature rising elution fractionation at

temperatures ranging from 0 to 140 °C in o-dichlorobenzene
as the solvent is 10 to 60 % by weight.

3. The adhesive sheet for dicing according to claim 1
or 2, wherein said base film further comprises a crystal-
nucleating agent having a crystal-nucleating action on
polypropylene.

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

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

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

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

8. The adhesive sheet for dicing according to claim 6
or 7, 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/cm3.
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9. The adhesive sheet for dicing according to claim
6, 7 or 8, wherein the base film is a single-layer f£film,
and contains at least 50 % by weight in total of said
olefinic thermoplastic elastomer and the ethylene series

polymer.

10. The adhesive sheet for dicing according to any
one of the preceding claims, wherein the base film is a
single—laye; film, and contains at least 50 % by weight of
said olefinic thermoplastic elastomer.

11. The adhesive sheet for dicing according to claim
6, 7 or 8, wherein the base film is a multi-layer film, and
at least one layer in the multi-layer film contains at
least 50 % by weight in total of said olefinic
thermoplastic elastomer and the ethylene series polymer.

12. The adhesive sheet for dicing according to any
one of claims 1 to 8 or 11, wherein the base film is a
multi-~layer f£ilm, and at least one layer in the multi-layer
film contains at least 50 % by weight of the olefinic
thermoplastic elastomer.

13. The adhesive sheet for dicing according to any
one of the preceding claims, wherein the thickness of the

adhesive layer is 1 to 200 um.

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

15. 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.

16. The method of dicing according to c¢laim 15,
wherein the material to be cut is a semiconductor element.

17. Small cut pieces produced by the method of dicing

as described in claim 15 or 16 by dicing the material to be
cut.
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