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SEM CONDUCTOR WAFER BACKGROUND OF THE | NVENTI ON 1mlmlmumwmm“wpe | nvention
dicing a
d. e

The present invention relates to a dj )i ng tape an
sem conduct or wafer wherein the dici ng tape is used. 2. l%escri ption of the

Rel ated Art I n successive steps of manufacturing sem conductor chips, in a
dicing step a dicing tape is used to fix a sem conductor wafer thereon, and
t he sem GorldTENG: TAEE: ANDs A INEAHODt OFNDACIINGI i SEMIICONDYSTORhWAHRERI ng st ep
is foll owed by expandi ng, picking-up and nounting steps. In the expanding
step, the dicing tape is expanded to thereby expand or extend the w dt hs of
di ci ng BAORSROUNIC OFFt THE IiNveNTIoRnmed in the dicing step and thus enl arge

t he spacing of_ the chips. The ,purpose of enlarging the spacing of the chips
in theqexpg%’cﬁ]rég%ﬁ § IVETEHPEnce a recogni zability of the chips and to

prevent t herdiPteddrtiMiGRANG bR 160853¢0L W Hicadbacgpk shipa and being
damaged, when picked up ih the picking-up step. Nowadays, In the expandi ng

step ameshesh@fngligdpar at gsmisondudtey wafer cwhenein chegdieiry tarsuch an
expandi;ng ratus, a stretching amount and a taorque applied to stretch
are generally 'set at constant levels. It is extrenely cunbersone to adjust
t he exRandiPesapiatriatushychehRedianedt Aetst ret chi ng anount or the torque,

each tine a%ty%)é cof sdivcei n etape t o _be téﬁatred i%ecgangﬁd or a siée of a
sem conduct ot SR GRERS OF RERER TG Eage SPREREAYEECT URBEPSt he above
Ci r cundmarcedcingestapsubdieahg gaperidl usédatdi £in0at sarisdidictwe on t he
expandi n%te%pgﬁlr at us has _a Ei gh ducti Li t%, a stretchi n]? stress,is not
conveyd® e&ﬁ@é"vﬁ@ﬁet eséﬁi“_ﬂ:ﬁ‘_ﬂ’aﬂﬂ? P VERERT | LS atHR IS TP t hus the
spaci ndndfitildRaghichs pss Ndhe Safding aiidy @l Ay XRfved &y Neeidindy,y, When a
substrate material of a dicing tape being stretched has r~ *G00002*
picking-up and mounting steps.
In the expanding step, the dicing tape is expanded to
thereby expand or extend the widths of dicing lines or cutting
lines formed in the dicing step and thus enlarge the spacing
of the chips. The purpose of enlarging the spacing of the
chips in the expanding step is to enhance a recognizability of
the chips and to prevent the chips from coming into contact
with adjacent chips and being damaged, when picked up in the
picking-up step.
Nowadays, in the expanding step an expanding apparatus is
used to stretch the dicing tape. In such an expanding
apparatus, a stretching amount and a torque applied to stretch
are generally set at constant levels. It is extremely
cumbersome to adjust the expanding apparatus by changing the
stretching amount or the torque, each time a type of dicing
tape to be treated is changed, or a size of a semiconductor
wafer attached to the dicing tape is changed.
Under the above circumstances, when a substrate material
of a dicing tape stretched on the expanding apparatus has a
high ductility, a stretching stress is not conveyed to an area
where a semiconductor wafer is attached, and thus the spacing
of the chips is not sufficiently enlarged. To the contrary,

when a substrate material of a dicing tape being stretched has

T g

*G00002*



~ 3 0EC z002 (2) a low ductility, a stretching torque applied by t#he DEC 2pp2
expandi ng appar atus becones insufficient, the spacing of the chips is

nonuni formy enlarged, or the dicing.apes may be broken. Japanese Patent

Lai d- open Publication (Kokai) No. 8-(32488_1 di scl oses a dicing tape having a
three-1 ayered construction; a pressure-sensitive adhesive |ayer as an
uppernost |ayer, an internedi ate sheet |ayer having a low ductility, and a
base | aydowhductdglathi gh dtcetdhing tenque hadmkised dhe rtisaiakgandsigayer ed
dicing_tape_is used in a,con ﬁntional manner di cing l.i nes .are ,not forned

in a p&PPRREFYE %Fgﬁmﬁﬁohﬂﬁu’)f[ CEAT T atHDFRIBH FBE SHiRSorifuct or waf er

i s attachedifdrmlpeehphegal, avLathsé Al SnsttHiadashy agetdiskend.t h the

central portion where dicing., l.ines are formed, and therefore, a stretching

t or que appliRPIRFS t?@t@?ﬁaHgilﬁgoﬁﬁ’ﬁa?‘é]?&éCBE(’:‘a‘PreéK?]ﬁ%h\‘ Qi HitL24#8% n some
cases HigcdbEkeBlal ARESnTBYaPE RAPKER. a APhredl REAIKFRT TR i idfiesl ve
coated on a surface of a dicing tape, not only general -purpose

pr essuPEeSERSPrERRSAHRES| 9dRes iR kAYer (A9 ralviWRernogt chavasl e an

pr essut sl a LV ' y. : | - QI RO

D cosut D EIREriME S CABSLY PRV EE ndb B Vo B b ORRS A P3Res 106 e
wher ead agemptiaiviagoh klighktdectil by an Névantisless:, e whene saédskchree-adhesi ve
is rai zed to 1%‘. to 199 N P, aféer irradiation with ultraviglet rays. Wen
the pr&8¥GFESeRdriPdetaBRel? VS tAs i P FOUHRRA b MaHnE i GHSHRY t - def or s
sl i ght LyneBearthhust fopMed dibya dpéiiptedidl) aweedlfrdunhd Rthepidddtiviglup step,

and the pi¢king-up procedure ¢can be shortened, and thus, pollution of a
back sBPE&(’:Bno?'hSBEhFps?lgl?%‘&‘%ﬂ:‘é%‘?r H(ﬂz%/%_rl,s ﬁ@éﬁ%ﬁfgl ngP&ppar at us is

requi rpdrtighbaye arBhghst QIswiest it ANdAr EhdUridie WwRaridie eddi@ichi ps. When
the pressure-sensitive adhesive has a_ | ow nodul us of elasticity, a stress

appl i eBoESigngwherg daping nlines Samantredt and scheyefaxe by a def or mati on
of the s 2:S RV Ve, :E;tﬁci?d £S5 sS delondf ficiently
conveyggEggéﬁﬁggd?g?ﬁgél?%gg?é\%nyft 1Zérle ore, %Abgu%fé Cl erﬁssspacin% of the
chi ps iissnéfiobeacnedr inlsom® G200 (&)ciSYEResOmaiHDd BRENRON
Accordingl y,. the object of the.pr es&gt L\r}vegt‘ialgn s to renedy the defects
in prior art, afd provids s ure ﬁga 531 i ¢ 3‘% i § oF y and®

suf fi cdéptihyg eapar gaodi 6hly démesalvpinpdsalpesdsune-asamdidive of el asticity
of a pr%glsur.e sensitive adhesive, and %ﬁYrarel ]l;%/oken at the dicing lines.
Anot hePBHF&¢ESof PﬁeaiF‘és’é 'fr?ﬁ%ﬁ?‘?o )s"flbr‘%‘? i MR hod of dicing a
seni copdustei veahahewhoes aré heidh oy NEsd@pe A yeheedl -gukposebj ect s and
advantages will be apparent fromthe follow ng description. In accqrdance
with t REegruEeneenfkeaveopadheptye has @ Jwedeis ff &iRftigidYe @Fpidilsi ng a
Subst I 86¢15R6¢/mANGdne-BRESSUhSaSERST bE Ve AdbES e SAVEL (B One
surface of the substrate sheet, ereln the substrate sheet conprises an
upper bagssuke-deneitivensdioesive his Heajsedste el&enoi 1PV Adfhesiver| ayer,

an int Is a adj n th pp | ayer | ower | ayer

adj ace%% gggag %golhn%sg?‘%e %Lgfgv*%y%r,r%ﬁ%' a‘r%{‘;héan ixz?lgx %%%Isg'lrﬁ ty (A of the
upper kewsitige adhesitvensadbidibiglf Boddlideof ndlasweidtiatye lixyer, and an

ant i exepst Ll LbYofO) ofnthecl QYT Laela 53 £ ot S aden 1

the picking-up step, and the picking-up procedure can be

shortened, and thus, pollution of a back surface of a chip is
reduced. However, an expanding apparatus is required to have
a high torque for enlarging the spacing of the chips. When
the pressure-sensitive adhesive has a low modulus of
elasticity, a stress applied to a dicing tape in the expanding
step is relaxed by a deformation of the pressure-sensitive
adhesive, and thus the stress is not sufficiently conveyed to
the dicing lines, and therefore, a sufficient spacing of the

chips is not obtained.



B<AS5C(l) . the anti-extensibility being a product of a rmduluE o[? ?
elasticity and a | ayer thickness. Preferably, the anti-extensibili 9 ;9 Zﬂ'ﬂ
t he upper layer, the anti-extensibilgzyy (B) of the internediate |ayer) and
the anti-extensibility (C) of the |ower |ayer satisfy the equation (I) B <
A <C(l), and at the sane tinme further satisfy the equations (I1) and
(111) 0.4 < ANC <1 (Il), and BIC<_ 0.5 (1I11). In a preferable

enmbodi ment of the present invention, the 1 3 DEC 2002 (4) upper |ayer

conpri SEMMRRY OF mREeTSVRNaYesS, and a whol e antiextensibility (A of the
upper layer is a sumof a {_)lroduct of a nodulus of elasticity and a |ayer

thi ckness of A68eRI3B8 Ay eFRe0RRI PELL PROTRACPTRPRRE | BRI difotiRer
pr ef er aBh@agTbadi BBRbceL 1HCoPISSChte | IURRUbAR 1 4% [ Rugle cOMDI | ses

two or nore sublayers, e anti - extensi ity (C “of he | ower
| ayer welshsgnnoﬂnafpmbnc@n@f saf fbeienel vferl amge c;htcytrmndlaleISayer

hi ck ! h
oo qEEn8lr CAEPaSE PhYE SRR | O | D Jlfed WRDe PRBIee Ll 0

accordance wt sent T RventTon prow
a seni sengutive adhes:.vet oanddisunlmaélxckbmkaﬁua:th tdenatiiciess 1(m)esattach| ng

t he sem condyc tg{_l g tg a pégssure senSIt_\lrve aglhe5| Ve I ayer. §or med on
one surface ShbSPISEE SfebPC PTES T i MYV TAPE T &1 BHYY St r at e
sheet meRgpbdses abcipgesa sayttondudtdeolafantwtdrein tHeh@icing tape

pressure-sensitive adhesive layer, an internediate | ayer adjacent to the
upper Feys¥fedand a | ower |ayer adjacent to the internediate |ayer, and an

ant i ext ens'd?!h'eh:I bb(jél:t%f ahﬁeaHQBﬁEab%e%z.l@”bé”%p&i‘éﬁﬁsfﬁxﬁ igne (B) of the
i nternedi ate | ayer, an anti-extensibility ( the | ower | ayer

sat i sfﬁoﬂﬂeweqqa@eeﬂr{pyloe <A< _ C(l), the anti -extensi bility being a
product of %@%&H&%& GLRA! Ll t QQQRE hg%@ﬁti% Sse fd thereafter,

(b) dicing t e sem conduct or wa I clng e I'n such a manner
t hat t browpged hagldcing tml@mby1Mthr$1@t1famnsahqetpa€@rfaace to a back
surfac§8 the i i

Tner BECRCERaPErRLC ARG PHRST Ve ALY Lt SR I R s of
el asti subgtraseushdeberehersbanche PuoPordtonstedty cngatianis @) in the
prOporhbSQ%'iaXQr in direct contact with the pressure-sensitive
adhesive layer, an intermediate layer adjacent to the upper
layer, and a lower layer adjacent to the intermediate layer,
and an anti-extensibility (A) of the upper layer, an anti-
extensibility (B) of the intermediate layer, and an anti-
extensibility (C) of the lower layer satisfy the equation (I):
B<A<ZLC (1),
the anti-extensibility being a product of a modulus of
elasticity and a layer thickness.

Preferably, the anti-extensibility (A) of the upper layer,
the anti-extensibility (B) of the intermediate layer, and the
anti-extensibility (C) of the lower layer satisfy the equation
(I):

B<ASC (1),

and at the same time further satisfy the equations (II) and

(ITII):
0.4 £A/C<s 1 (IT), and
B/C £ 0.5 (I1I).

In a preferable embodiment of the present invention, the



T = EE when the proportionality holds true between a stress (T)
strain (E) in an extension deformation. The term "nodul us of 1629[)5‘%[38002
2002 (5) elasticity" is a constant ajgo referred to as Young's nodul us. The
nodul us of elasticity can be determ ned by carrying out a tensile test
using a tensile tester and calculating froma resulting tensile strength
and an exteniion chart. .The %ensile tester TENSIL()WA;TNQ@iéSO gﬁg{pntec
Cor por #PPSRH) 12¥8E GERRTLS G P nPhd™0he BRI R B dft SRUEFHerein with
L egardemehbﬁbﬁrmd:dyusAgf o€l algéibﬁbbdzlr :_Irﬂfaei efsnd ammia -cfﬂtae?ﬁckﬁddﬂ Yf as usfed
erein neans_a val ue_obt ai ne y_multiplying a "nodul us of e ticity" of a
sheet ﬁaf“@aPéPSCBFSFFFﬁFFﬁ@tE pAYe? VS "‘iﬁ’r%ﬂ?ﬁ%‘%‘o feadte YStateri al
consti tehkRdthBenbay¥ge. ubBEerexapele, the antiextensibility of the upper
| ayer is a value obtained by multiplying a "nodulus of elasticity” of an
upper | ayeldmppngthey guedserabde ?mgodp@éﬂtlQﬁthGVME©S¢m% Lpypenrt5en) ower
| ayer icheconpasedagh, ! Bk JOLCeILPLAYELSe Sustildlls AL SREAL 1T i es of
subl ayers constituting fe upper or Tower ?ayer orresponds to an
anti - eanensebikensybaflitize (Ghobé theelower | baywer |y er .sWBRIEF aDESCRI PTI ON OF
DRAW NGS Eiqure_1 is ectiagnal _view schematical ly ill.ustrating the dicing
t ape oPrf)ﬁblggrggeﬁt mloﬁ{‘}ZHFi 8%. e#i‘?"étjr%lﬁyi%n asgﬁaﬁé&aﬁhjﬁ v?ssschogfnati cally
i |l ust eathngublagedi tbastibatehy ehéelodwendlgyer. wafer is attached to the
dicing tape of .the present invention shown in Fig..,1, and dicing |lines then
f or med. m@@ﬂtﬁﬂr@ll@:aﬂqgrﬁﬁéﬁERﬁEbhEﬁéaaPﬁEﬁﬁ%gTh’évﬁ?H%' tEPETDf the
presentisi pyedibnen hSmRERbAr 8kl Hidskd & NsShifdordumisierwdfat i upper |ayer
is conpletely cut through froma top surface to a back surface, the
i nt er me@RavadugdeFhipspWhirh) eoMPFESPFa top surface to an inner point
wi thin the iRbehiRAl #he La¥Ston ?t%@ewéf)%frté ay 65 rd S ¥l - L= itk di Cing
tape of the present invention w e expl ai ned herelnafter 1 n detai
r ef er r iadesdvehdageanfngmed ot 6nd Furf20020f & Fubphratie stiwetmtold |y
illustrat a tional .vi of asi i ment o h [.Gl t ape
accor dfiﬁﬁﬁﬁ g f %ggp‘r"’eggﬁtl B ﬁi\%nﬂlgﬁ.&%% %‘r%‘%)%gc%%%l%eéas%ﬂlcﬁ%&?n Fig. 1is
conposddyelr ansdhgkrat eofahaet @ieghdthe pheessniee-soarss it e aliessines | ayer 3
coat ed .on one surface of ,the iubstra e sheet 2. The substrate sheet 2 is
conposedY6F - aAPupPEFITEFEAtS 1 1a¥AT | ATLRTRRF At FRS PR iﬁﬁfﬁkl r |ayer

23. Asaalwhelelai/be daghbentapg théasnfefRed:d By eIHFeiS! rartd Wre aeirei n the
pressure-sensitive adhesive | ayer 3, the upper layer 21, the internedi ate

| ayer 2¥FeRFAPLAAtYoUR? PayERSIUPRPE LA¥FPhatd FRCI 1%L

(B) of the intermediate layer, and an anti-extensibility (C)

00

of the lower layer satisfy the equation (I):
B<AZLC (L),
the anti-extensibility being a product of a modulus of
elasticity and a layer thickness, and thereafter,
(b) dicing the semiconductor wafer with a dicing blade in such
a manner that the upper layer is completely cut through from a
top surface to a back surface, the intermediate layer is
partly cut from a top surface to an inner point therein, and
the lower layer is not cut.

The term "modulus of elasticity" as used herein means a

proportionality constant (E) in the proportionality:
T = Eg
when the proportionality holds true between a stress (T) and a

strain (¢) in an extension deformation. The term "modulus of



In the substrate sheet 2 of the dicing tape according to the pres né C
i nvention, at |east one of the upper |ayer 21 or |ower |ayer 23 lg; 2002
conposed of two or nore subl ayers, pmpferably 2 to 5 subl ayers. For

exanpl e, as shown by solid and dashed lines in Fig. |, the substrate sheet

2 may consist of the upper |ayer 21 conposed of a first upper sublayer 2la

and a second u r.sublayer 21p, the interne |ate Ia er 22, a t he | ower
| ayer 2 a@Br’rﬁ&E&?g of & f P§Fa‘PBV\%‘l|'S%u15? ecg %n&c?nc?‘q *subl ayer

23b. Arhkeastiueis ef éh&sﬂﬂ@@ty'@é&?rb@]dé\f&ﬁﬂﬁd B lcd BHEMP DutS a
preferably conmposed of two or nore sublayers, as a thickness and/or an

ant i - ekEBR3LEI FPEY BFinseadFennile aprstan %@t%%ms dFF & | ed. When
the di ¢bBY1+3RE LefS:SHOMR LAGEL dand d%:? é&é@&tsﬁée&ﬂamﬂd%hgr wafer 4 is
ve adnhesi ve

attached to thé pressure-sensiti ayer 3 as shown in Fig.
2, thetsusidendester, WAENSILONLUENMt4+1AD romiiennﬁmlcmmumqrﬁ ,awdisci ng

bl ade (ggh $h0uRks AN ILALNGCLLIPS RG] Qiimtoddn Wi Gt Ljing, P ocedure,

as shown I'n € sSéni conduct or” wa i's conple through
fronrthegawﬂ SDrtheembdulhs bﬁcélastinﬁ&yunsurface The pressure sensitive
adhesi ve | 3 anq the u [t 21 are Ietel cut_through
P he DL Bl d s BRER LBV EE et 8L Sed hdldhh Sheds K vk

layer 8Bta&haagbq wmadei pleny PR mdAYRIs Jf Iélarsﬂlélr@m tdre 4 et face to
an inner point thereof, and the dicing |lines do not reach the 13DEC

2002 rnaﬁerlﬁ&yepnéslawaﬂgea Loy kemear"rﬁfequiﬁtﬁ%ﬁ afatde sheefen the
upper rnay_shai banseﬂﬁeéﬁﬂgoéhéw@a ”D@%rstu,ﬁé 86S. tallahhe_subl ayers are

conpletely cut through the top surfaces to ack surfaces thereof. Wen
t he | ogkengybil2gyi gfcbhposmenflaw oks rorealsis|et@rined by dicing lines 5

are no he e ne it A) of
t he up%eé‘gﬁggglhglg aﬂgtg‘?\ ‘?¥e§< enm%é?&t%}p E%% oa?.pt]'ﬁg}élrn?%&%{e}zhﬂé}te I;yt(ar)zz
and an“ahuckaﬁsenspbitheyubﬁkroiayae | ofen kayemp®©rsar|ébwerhéagqnatlon

B. < C | Pr ef bl ti-ext | t A f th
fa;er éf c?ﬁgoﬁﬁéi gxP@%nglﬁ?f% T%S Eg%%m%¥ﬁ$%$| I %é{aie? 22,eaﬁ8p$Le

ant i - exkesakhbhiLiYi6E) o8l stbayeMer cmyel t A3 reatlsd yu;ighﬁ: eualowst (1): B <
A< C (I) , and at the sane tine satisfy the equations ) and (I11): 0.4
< ANCt ayey EPFfeSHHBdB/EP<an0a%t¥T¢¥Ben§#P%4ﬁ¥Xh rﬁfQEQRQ UEW@rbresent

i nvent peny olB¢ Qg#brextensrblllty (A) of the upper layer 21 is nore than
the antiextensibiTity (B) of the internediate |ayer 22. If the
antiextensibility (A of the upper layer 21 is not nore than the

anti-e§§§ﬂ§iBhgbkxpgg%NoéFtﬁﬁAﬁf&@gnediate | ayer 22, the upper

Figure 1 is a sectional view schematically illustrating
the dicing tape of the present invention.

Figure 2 is a sectional view schematically illustrating a
condition wherein a semiconductor wafer is attached to the
dicing tape of the present invention shown in Fig. 1, and

dicing lines then formed.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
The dicing tape of the present invention is preferably
used in such a manner that the upper layer is completely cut
through from a top surface to a back surface, the intermediate
layer is partly cut from a top surface to an inner point
within the intermediate layer, and the lower layer is not cut.
The dicing tape of the present invention will be explained

hereinafter in detail referring to the drawings.



| ayer 21 is easily deforned, and thus, a conveying of a force to t1 D 2002
internediate |layer 22 is inhibited. Further, when the anti-extensibll |E[r$/
(A) of the upper layer 21 is nore thgh the anti-extensibility (C) of the

| ower | ayer 23, the dicing tape is easily broken due to the stress applied
thereto during the expanding step. Wien a ratio (A/C) of the
anti-extensibility (A), of the u?,per Iar¥.er 21 to the anti-extensibility (O
of the lo 1qupfert enaf igadl ygldus ﬁ@tS{sr@n&?ﬁtépnﬁﬁe"?‘ﬁ‘ye‘?fmﬁer_e t he
di ci Ng Hag1RSs etib@®difent ObFEEhBEgOEREg "PaSe SHEESBE Eng 206 £ E»résr&tdl ci ng
lines 5 can be nore easily enlarged in the actual 1 3 DEC 20Q@ (s)
expandi¥yeRtéen-usi ng an expandi ng apparatus. Wien the ratio (AC is 1.0
or less, a ; ' e .area e.the.dichng_li re-formed can be
ef fecti vel yﬂge\e/gc%gg‘d s R Fgfg%/ é%’ 818, p1 s, HBEBoRLE! 12ty (B) of

t he i ntserosddiadiee shagtr 228ndoat breastireesérast bvé i aghé) vefldayer Iower | ayer
23 is Q.5.,0r. less, the_dicing_lnes can_be re iformy enlarged in the
not ual SoR5a oo dorepirhefRg anthS et FER oS e bl - THe e BRERER0r | he
| ayer s shedest 2t Ui regmbbeequbSt aAt eppéeelavetr 21 headi th@griedieatad t he present
i nventi.on are_not particul ar linted) so |Iqng as they_pr.ovide

ant | exBWSTL 2R PeB BalPERS| hEVERethboRs gy UMt (HE CHRIRAeRe: 1

opt i on@alsy of FRugbaugeealabtPRELhrd) whdEe{h | the HBESEEAL SRV tig,&N _
excell ent water resistance and heat resistance are suitable, and synthetic
resi n AARRSiyee 1gaeEi dul BRPyUBDeY abf¥er The, nElierinrermediafe | k3Mas of the
substrahe sheetnd ARYehe: agpl ey o £ e I %{@;y

pol yet hyl'ene ( LDPE), F?n%g&g%oﬁdgﬁ%i %ﬁ%%%%ﬁeﬁlg{? L€ ,

et hyl enepr oy | @re scdysdinaier sheelty Br opy kbredipohgbtapreacpolr¢bug atd ene,

pol yne | pent , et hyl ene-vipy etate copgl thyl en
(rnet h;tg% r %‘%ieg%ggi ésggéléf‘ﬁ?ﬁér‘,ageitﬁ%%%n%n%e?ﬁy&%nn&é%?]gc?%%’f Sncood:ol ymer,
et hyl edewetrhjlayerell) mayybat eonppoed nef , tpol yvimyte chhiolawkers vi nyl
chloride-vin acetate_co nmer, ethyl enevinyl chloride-vyinyl _acetate
copol yﬁ’Ele,éeﬁ%‘:b%'r gt ﬁ&ng,sggh‘%}iﬁf%e, q%cﬁ?@r“}pr}&' AS) A BYadOdE r ubber or
a hydr egencagned QineBdihi edgpLodegé slesephte VRSt he xuaar)eéoﬂ@ysﬁf 21
and/ or the_|l ower Iaéer 23 are conposed of two or nore subl ayers, the

fra

subl ay&fs they UBPSRad8YSF ahyCREPRFPAI QL eEHESE| VRPSE SEPIIIRF aAla he

ant i - exbensg Q'e_bbhueaFagrt EﬁbEQPSJE hayerekd AndeifSaiUEr1dquera23 sati sty
the above requirenents. In the dicing tape of the present 1 nvention, a

t hi cknesd ¢het Rewatioleyeubdsr acmpssedtoR asfhvst|loweedsulbbayemn@ds t he

di ci ng et ho etal | ed_ahove ¢ be rried out. Further hi ckness of
each 01‘5‘$h}eé %6‘%%? gI %@‘é’?’fzi‘,’gﬁﬂefn %]?'rre |atle(':"afsatyeorn'?'Z23,%lr atrrhf {Uﬁ% ower |ayer
23 i s datyer 2ilt add shel bogeaslayér 32D £s GRO08r4l9)y t bempesgibodl viewd ayer s
21, 22, 23 have i_cknesses such,that the er _layer.21 can he cqnpletely
cut ¢ hPETRIA SHEASVERSe AR ane ChbCRIBOR | PF Lo 1 3 et b Bt ary e TP
intermed ahe Ayehg2Bapanche Barthyscedsitpmanteplsedf ace to an inner
point wwthin the_ internmediate |ayer, and the | ower layer 23 is not cut in
the dicing Wﬁrhdﬁleaéild:éf@i é@<abo?€. SPR"BerBr B9 alcdbt Pﬁ@ddeﬁp h ("5h" in
Fi 9. 2)heffi RnduehBd WhRErf @r 18Uat Padndl CLHILhAPSréSs@POLSerdd) ¢iva t 0 about
40 um Therefore, a thickness of the whole dicing tape of the present

i nvent pefreisd Ver dp¥FLEbPy ZTh®D0 afn s prreflbiabldr SHhe STEMTRONKRE toKe

t hi ckn f ot I LCLkng- { S r8; ' nﬁ?sﬁes of the
respecslisd\s!/fg%l gygrgswggngggbegglgf%i‘@g%{'r%%?%%%%%n@tﬁjéc%ﬁ?céfngecg% of the whol e
di ci ng shapm)i,s ab@0daming Léses ahe Pormedti an arte tdes tia ipnogedfuriehe

di ci ng tap%gbecone§,.eas' er,., The thick ess of the i%;t)errred' a];e ?ij er 22 is
pref er 851 VPSS Fhdr o2 nbPE PPBFEPABIGTID WATDF frotd, COBP e that a
cutti ngutt gh@loughC#irbmnghendopt aysfatéhtd the batersedbat €o ayeffaty. and
does not reach the | ower |ayer 23. The pressure-sensitive adhesive |ayer 3
may beTHR6r RE@SERER-FERPALAVEoATBAELBRal 2YeK ndWARPr BRS LFEPRB N3 Y 21

adhesi ¥@§ also completely cut through from the top surfaces to the

back or bottom surfaces. The intermediate layer 22 arranged
under the upper layer 21 is cut from the top surface to an

inner point thereof, and the dicing lines 5 do not reach the



For exanple, pressure-sensitive adhesives based on rubber, acrylayey pEC 2002
silicone, or polyvinyl ether may be used. A radiation (including
ultraviolet) curable or a heat expandabl e adhesive al so may be used.
Further, a pressure-sensitive adhesive for both dicing and di e-bondi ng
steps may be used. A thickness of the pressure-sensitive adhesive |layer 3

may be 3 100 _um referab%%glo-SO %%unl The dicipng tape 1 of_the present

invent#@WeﬁhQaB@EnﬁﬁuFEE ed PyAsh, FRtst e R 2 rlaxed%, the dicing
tape 1 of tmrp_rteﬁee@gﬁb@y@aybgnzmaxsbeoﬁqpaaéacwr efobyrcasté ng a
pressure-sensitive_adhesive conposition on a release |iner by neans of a
rol | kfudayeater 214 GHhavivklavarerare grerkeglr cWr whyuedt dd%coat er,

whi ch afg ih rleaBel vesnknoye, ShrElEes é‘héc%:iE CW%%?@ thtOh oldete to form

t he presSure-sensitive adhesive layer after drying, lamnating the

resul t ilayepr @Ssisecompesed vef atihe sov emdrg esulnldyethe thsticite sheet 2,

whi ch H%? been sgpar tﬁ%€%g%e arg& aqg then renoving the release liner. It
i s not NeEEs aF§ t6°re het r B8 a2 }?¥§5SUntil a sem conductor wafer 4
ib s) a]E t achedd l@néﬂlﬁ.o@hledl ngnt apeilextbasivhsttat F‘A‘ﬁ heﬁt tRe Maypde T@yperf act ured
y) for _exanple, .a co-extrusjon process.. Exanpl es The present jnvention

will néw b&% aPEharXFERELPH it By B% bt the R i3t 40, the

fol | owian@ BxAERLESexEXA8THEL 1ty N(¢heopr ese Nt o Mver R Higddighape 1 of
the present invention was manufactured. In the dicing tape 1, a

pr essur®Se At deadhbsi ve | ayer 3 was | aninated on an upper |ayer 21 of a
substragesfegt c2 conposed of therypper layer 21, an internediate |ayer 22

and a lower layer 23. A pressure-sensitive adhesive used for formng the
pr essur e- sérifigngbladh&beyenkayextengabidatrc () apé- bhsedrpen Vixer abl e

pressur,g- s itipve L ViE. a I . t j ght of

pol yf ur%?‘t’i g%%l gh}égt %%Egﬁ%%gjyﬂaﬁz Ih?jpgz@aﬁr(t g;n]\%{/e?%géo %Ifﬁﬁn%'onal

i socyamatie thenpauihdeanensilpit i sy byC wed fihthefl et olgremmedd zatticefyvi niti at or
to 100 parts b%.meiggg.of a copol yner conpound havi ng a wei ght - aver age

nol ecul £-98f 1500, 000 and prepared from butyl acryl ate/ met hyl

met hacr gl at @/ 2- gydr oxyet hyl acrylaje (50 parts by wei ght/45 parts by

wei ght/5 parts_by weight). As the upper |layer 21, an ethylene nethacrylic
aci d cp6l Frethei FANENEHRRCPIT LB TR coHtRhtons 96/61)\A/a%,n%s(eﬁl)ﬁurt her, an
et hyl eng- i Ryh,sacet ate copol ymer fi4ym @yl acetate content = 22% as the
internedi ate | ayer 22, and an ethylene nethacrylic acid copolyner film
(et hacByFi & 8ebd content = 999 a$I¥Rk.|lower |ayer were used. Table 1 shows

the fil ns, uss:af. el L.CI ty d t by S t ayers. 13
DEC 2002 (1%%&&?’&? g@t%%e"% she; ﬁl'ég%rgége%‘gugﬂggﬁlﬁi o{r’)lltl\e/vaéﬁ%% epared as
f ol | owextEmsibildtyoripbsofi the aspeet bayed 2boie nere thextthalehti-om a

t hree-l ayer. co-extru t orma_threes|l subst.r at heet 2. .The
acrylafg¥ﬁ?§é§l;f%3rgg?eogrégiufﬁgﬁﬁ@?ﬁ?%éga %Fv%édiﬁﬁfé%ewﬁpﬁlfoluene
was coaikeéneibdliel,edap bfnehe wshEH Bayer|2knid enswatere taeh dtHeed at 100C
for 1 mnuyte to fognlthe pressyre-sensitive_adhesjve | ayer {Hki:he rel ease

|i ner. @Pfd SFEERSLRILLRY] (B eOhdhRe| VREPHRIIAER 13 hated tHPFpper
layer Zhyek tzh_eiguaégﬂa%edéb@ﬁ&ea, ahd thes! el easevdyngs dhen faraaed to

obtain the dicing tape Tabl e 3 shows the anti-extensibilities_ of the

| ayer s ton thige 1nssumefhgtei tavigr t apels. irfpdbiead: ¢ iFyrtdiss nyPeRpENE was used
o det Srgne theoABatT 10 T TRE EtrapOPy SLAVRE P 16 ore Ton A1 sten.
The resnitisextenshbihity Tabl ef Bhanlioger layer 23, the dicing tape

is easily broken due to the stress applied thereto during the

expanding step.

When a ratio (A/C) of the anti-extensibility (A) of the

upper layer 21 to the anti-extensibility (C) of the lower

layer 23 is 0.4 or more, the strength of the layer where the

dicing lines are not formed becomes more suitable, and thus,

the dicing lines 5 can be more easily enlarged in the actual



Exanple 2 In the present Exanple, a dicing tape 1 of the present ihdeBECopgp?
wherein a pressure-sensitive adhesive |ayer 3 was | am nated on an upper

| ayer 21 of a substrate sheet 2 was ggnufactured. The substrate sheet 2 was

conposed of an upper |ayer having two upper sublayers, an internediate

| ayer 22 and a | ower |ayer 23 which |layers were lamnated in this sequence.

The Wcurabl e gressure-sensi tive adhgsi ve used in Exa Ieﬁé was. used to
form t FEPPPELRTr BEERNSHEFINE FUNTRIRAING APPRTAEYS o RowBet RBEEPI ns,

nmodul ugapé) eliasiici by Bags| ayeprédkadeess ashofarddie whater Thell@ cdingl Ng tape
1 of the present invention was manufactured by repeating the procedure
descri beBeFn> BEApferned cgrr ppe t phfeehievely AVEASSSI ti ons were co- ext ruded
froma foukmlayar raei8xiBYEer oEothar ghai L ok ah @611 SUPS{EALS: sheet 2. Table
3 shows the anti-extensibilities of the layers in the resulting dicing tape
1. Theinteumedhgtei tavertadetd e anbirextansildildityy (8Bt I9dd the shown in

Eval uat | e ntion r term t he i he di ci ng
l i nes EB%Q’EE@%O%% ﬁﬁ?o‘?ﬁe%%% a%ﬁ%%lacﬁd{%gqg&e%p.ss%gl r@%suotrtse are
shown uni¥fabheySenExegedeil the tdetydl segiartddanplsrepn disdingg atape 1 of the
present invention, wherein a pressure-sensitive adhesive |ayer 3 was

| ani naCE¥BBALES BWPRTeFUSer 21 of a substrate sheet 2, was manufact ur ed.

The substrahe mBeetidlwasfCenposagedts E68stPPEEindYEe 2dubstirdty er nedi ate
| ayer 22 and_a | ower |ayer 23 having two | ower subl ayers. These | ayers were

| ani nafBBeFn2t FRstRRdbGieg Faee \QE UFhD | RF $188s Jreeliddsm: idF€ &ftesi ve used

in Exagakeiéuw@ﬂwfﬁni@eép%tt@ng@éseﬁé‘y siildev amdhesi ve |ayer 3.
Tabl e shows the filnms, nmodulus of elasticity and | ayer thicknesses of the

| ayer sextRasibilhgiespeatisfyving phesahave mamation vdd nmangt fermvhed . by
repeat s bher By OpREULE,JESSEibefbhl XA Lir @0CPlatlatalle fil1m
conpositions wete co-extruded froma four-layer co-extruder to forma

f our - | hgeingubst eatel tbmet wateff abéei St aimwsaridhdemtt iresitseasids laxe es of t he
| ayers in_t resulting dicing tape 1.. The resulti.ng,dicing. t. 1 was used
in thesﬂf“é?ﬁgerre?lﬁ ds%xgtg‘ﬁ‘()hﬁ ¥ﬂ5%a€h]eﬁl§ GH ERIHS ar#eiﬁ’t i%é1 gzpﬁlgt'er, to
determ ne trpe sagetAgloforhehdi ¢chipgrki Bescher suitstratd shgandt ngayst ep. The
results are shown in Table 5. Exanple 4 In_the resag]&t | e, a dicing
tape 1P81 fRE pramehe. i AvEhtPoReIRerRi P r REHEW LS dhesi ve | ayer

3 was | afbRAL edi 982 AN HIPEENS BYE pally & hyRl D STrITAIEE )S hedihyA atrs-
manuf actured. The substrate sheet 2 was conposed of the upper layer 21, an

i nt er nPEPRYdeNayePPORYEEH, aPPbvR¥OoPBlere 2 Polurenay ol vt@digfenat ed in
hi ’ e : .
IS S?g?ﬂg@@@h}r?ggﬁgﬁg %éﬁ??éﬁél’gl%i;eééé/&&& %ﬂ(ﬁ{)ynfeqr MdigJide

pressu nsi esive Tayer an acryl ate-based Wurabl e
pr essulmesbhacryvec adhedi veprpiypar edetyy bt digidnd. Ameih) agryvdaitght of

mul tif i i e 0] r ji.gh f s

Thot optPERLIREL | SCAYARRL o EAVP O MRS ATSC A T B8 Col MR odbyyria L ki e had
been pchparédebyviratt chijoiNAe paihgl byc et ohtcado laymeopoleboiwrl egwpound

havi ng a i .1 3D C 2002 (13 ver age | ecul.ar wei ght of 600, 000
o Do fabT A s ey et o et e b oot L e S AR oy e hy!

acryl apg1{8RiQal t SoR¥m¥L| 061/ SrPrehe-Byr @i &l /Ayt toxr by wei ght) and 8

parts by wei ght of net hacré[ oyl oxyet hyl isocyanate. Table 1 shows the
filnmns, hH@HGEESObYZ@‘{iaSHIE? yfaﬂ@ PRYEHCE h‘Fléfklf%%%esWB‘Fnt ﬁ@e! &?8P§ ~Table 3
Shows §0gefnti- gxheOsi DhL! LbfSrOfabOP 1aVErS ddiddied SR didiGlind tape
1. The resulting dicing tape 1 was” used in the dicing nethod as shown in
Eval uasibhafeasapl ehe swhlaverd nayecbetmadetel mme matewigs ng of the dicing
l'i nes [ ' expandi ng_step. The.r . ar € S i 4L

Exampl €OPERCtPetD cEBTTERETRS ) Ehe, UL SR TURA SR e Wl e

i nvent Lapeha2i ngniihehs abewetr Layer e2assatibd fypftidalsbwe npduaipsemsditta .ned in
Exanpl e 3 was panufagtured by repeating the gr ocedure described in Exanple

3, except tRafths FREIBgr E8BSsOfi FESaBRESPOE HEBERFLPf of nFRLCERESS

pressupe- gRASWhbYE 8GBEELNEe! 84EEL32 VRS BHt aCind @dE- haserbng as the
pressure-sensitive adhesive prepared by blending 2 parts by wei ght of

mul ti f heinsnaethedcgandebasbdagoahdve ocantbprarrisgd \itght Forthegopol yner

conpound i i rayer u ar j.ght :%%bfi@e pr epar ed
from b%t§ §§(§$§F§te rrg?{%}l xﬁe?ﬁ%c%#%%e#%—’%%%&y%ﬁy a%ry ate (75 parts
by wei ayer02par andbyheelgherSlpgetrs2byisenght)imited, so long as



Table 1 shows the nodul us of elasticity and |ayer thicknesses of 723e
| ayers. Table 3 shows the antiextensibilities of the |layers. The r sBFFiﬁ@E
dicing tape 1 was used in the dicinggwethod as shown in Eval uati on Exanple
1 nentioned later to determ ne the spacing of the dicing lines forned in an
expanding step. The results are shown in Table 5. Conparative Exanple 1 In
this arative Exanple, a nparatjve dicing tape was manufactured by
repeatiﬁg Fﬁ§p5F5&¥§gR@YBE§C$£beg£in£ FPT e~ %Cﬁgéiﬁﬁstﬁﬁéhzf strate
sheet was Opgeronkyeef 2ancehhytessnplbeslyl Al GoRalgHEirdm landdpet hacryl ate
content = 99%. ~ 3 ¢c~Cc zooz (14) Table_2 shows the npdulus of elasticity
and | ay¥r fRRPckRedsbetErm Rarfager shenepf e Whe nRkemRAiRe -8B IADi lity
of the afbakr gher3heshcOkrbiCar E5Y! LiABALL CLA%G 336 er! Non 1S WG di cing
tape 1 was used in“the dicing nethod as shown 1 n Eva?uatlon Exanple 1

ment i otbe Latermedideeelayae, t andsphei howef ldweedizd rig Inotessyorited in an
expandkpg a&ggn ngtﬁgauggsda£gi nggbég Table 5. Conparative Exanple 2 A
conparatirve |09ng tape was nu acturedeby repeating the procedure
descri bed iIm Genearadl,i e cotadpbedéptbx¢epht hat Fide 2V cof adl @icing
pressure-sensitive adhesive used in Exanple 4 was used. Table 2 shows the
nmodul udise &pamefdciinyaaddcingefapdi tkndisees Bl Hhete Ahawt 4 4 shows

The oBHPEPERTRr cPnEPiapaeRe AL CRBARALE LTINS POk MDD PRI i n
Eval uat| : [ t ] ' f th
i ci ng PPRREPT A5t aRR=EL IR 06 dpnp g BARABLY SORAFI Dl s 5
3 aro PhBec g, SriBRbaRe 0%, Fodiwhpfe T Sodi 220 bk s RADLST o

sheet EgganpheskhedBRECs3UL R UPRSHeb BYRE LONRLrd AYSE 380 Sidd Mgadhesi veFi r st
upper Second gagerlnternedlateFlrst

| over SeesrdPdhes. ayWhenbthe ctlsidingas |ofy s holer siilslimgetaDemEGsi ti onAcryl
at e- Et hyl ene nethacryli¢ aci dEt h|l ene vi nyl Et hyl ene, net hacrylig¢. .
aci dbagéBCﬂﬁ‘oWrTgF(sr%t Iﬁ§8r 9?? uaE%aac%% %/%h% @r?é?%o%ﬁl%ﬁ%elr‘%ﬁé’tn@acr ylic
i dW b = [ { t ent,z9%). .Qf
cont ent 298- PEFBRESTRARIR | e OO RIRH S SR P B dave
(~tm 10303Q4p2Eeepapili enfwr ¥tahsr & hybeaeBterd-00 Hy droganae didhy,| ene
met hacrylic aci dbasedy nethacr |ic acidp ypropyl ene

of st yr eneenspoky rhatmat bactyhgctapi di\a couabine opad ysmwawndvithin the .
hydrogenatedbgtadlege rubggrconéegt:9@6géneth cr ﬂécﬁ§¥é§nf_hbd Us of | ti

it intermediate layer , an oes n reac ayer

The pressure-sensitive adhesive layer 3 may be formed from
various conventionally known pressure-sensitive adhesives.
For example, pressure-sensitive adhesives based on rubber,
acrylate, silicone, or polyvinyl ether may be used. A
radiation (including ultraviolet) curable or a heat expandable
adhesive also may be used. Further, a pressure-sensitive
adhesive for both dicing and die-bonding steps may be used. A

thickness of the pressure-sensitive adhesive layer 3 may be 3-
100 pm, preferably 10-50 pm.

The dicing tape 1 of the present invention may be
manufactured by various methods. For example, the dicing tape
1 of the present invention may be manufactured by coating a
pressure-sensitive adhesive composition on a release liner by
means of a roll knife coater, a gravure coater, a die coater,

or a reverse coater, which are in themselves known, or the



N 2 aaci d content=9% but adi ene rubber 'e as c y ( /m)9.0X101 4X108,1 D
8X1082. 8X101. 4X10Thi ckness (Eun) 10, .30501283ConpositionAcryl ate-Et h§| eﬁu% 2002
met hacryl i c aci dHydr ogenat edEt hyl eng1p

met hacryl i cSof t basedcopol yner (et hacrylic aci dstyrene-acid

copol yrer Pol yvi nyl UV- cur abl econt ent =99 but adi ene rubberchl ori de(met hacrylic

act dWbuls o rSlASLhS LYo (DL IIE). & 00000 V08 4, SR 25U =9%
drying, laminating the resulting pressure-sensitive adhesive
layer onto the substrate sheet 2, which has been separately
prepared, and then removing the release liner. It is not
necessary to remove the release liner until a semiconductor
wafer 4 is attached to the dicing tape 1. The substrate sheet

2 may be manufactured by, for example, a co-extrusion process.

amples

The present invention will now be further illustrated by,
but is by no means limited to, the following Examples.
Example 1

In the present Example, a dicing tape 1 of the present
invention was manufactured. In the dicing tape 1, a pressure-
sensitive adhesive layer 3 was laminated on an upper layer 21
of a substrate sheet 2 composed of the upper layer 21, an
intermediate layer 22 and a lower layer 23.

A pressure-sensitive adhesive used for forming the
pressure-sensitive adhesive layer 3 was an acrylate-based and
UV-curable pressure-sensitive adhesive prepared by blending
125 parts by weight of polyfunctional urethane acrylate, 1
part by weight of multifunctional isocyanate compound and 5
parts by weight of photopolymerization initiator to 100 parts
by weight of a copolymer compound having a weight-average
molecular weight of 500,000 and prepared from butyl
acrylate/methyl methacrylate/2-hydroxyethyl acrylate (50 parts
by weight/45 parts by weight/5 parts by weight).

As the upper layer 21, an ethylene methacrylic acid
copolymer film (methacrylic acid content = 9%) was used.
Further, an ethylene-vinyl acetate copolymer film (vinyl
acetate content = 22%) as the intermediate layer 22, and an
ethylene methacrylic acid copolymer film (methacrylic acid
content = 9%) as the lower layer were used. Table 1 shows the
films, modulus of elasticity and layer thicknesses of the

layers.



10. 20. 30a 1.4X101.0X10 10404ConpositionAcryl at e- Et hyl ene net hacly3ilEC 2002
aci det hyl ene net hyl Et hyl ene net hacrylic aci dbasedcopol yner (net hacrylic

aci dnet hacryl at ecoPol yner (nmet hacryl i¢1)

aci dUV- cur abl econt ent =93) cont ent =9% copol yner ( net hyl net hacr yl at eMbdul us

of content=5%el asticity (N nR)1. 2X10" 1. 4X1081 0X1081. 4X108Thi ckness

(Eun) 1030. 40255Conposi ti onAcryl at e- Et hyl ene ,net hacrylic
aci drydr ogehiiR GHELIA dABmdt RicFDFi BESFERAs SHYSROLGHet R HeRFERATAG S

aci dst ¥oanewsaci €hée 0Pl Nesmsd 3 ivH < HY e 2%t taddv@nGere co-

rubberchloride(nethacr{Iic aci dvbdul us of ~ 5content=9 sk )elasticity (N m
) 8. OX1G¥tFReedo fgrmoasthRe oAy ek e seX Ergandve Hum AXIEeA0 IRYEE v rn N

00 LuBskrEce 40@2c(36) mhablf13r1ate-based UV-curable pressure-

sensitive adhesive diluted with toluene was coated on a
release liner, using a roll knife coater, and dried at 100°C

for 1 minute to form the pressure-sensitive adhesive layer on
the release liner. The pressure-sensitive adhesive layer was
laminated on the upper layer 21 of the substrate sheet 2, and
the release liner then removed to obtain the dicing tape 1.
Table 3 shows the anti-extensibilities of the layers in the
resulting dicing tape 1. The resulting dicing tape 1 was used
in dicing methods as shown in Evaluation Examples 1 and 2
mentioned later to determine the spacing of the dicing lines
formed in an expanding step. The results are shown in Tables
5 and 6.

Example 2

In the present Example, a dicing tape 1 of the present
invention wherein a pressure-sensitive adhesive layer 3 was
laminated on an upper layer 21 of a substrate sheet 2 was
manufactured. The substrate sheet 2 was composed of an upper
layer having two upper sublayers, an intermediate layer 22 and
a lower layer 23 which layers were laminated in this sequence.
The UV-curable pressure-sensitive adhesive used in Example 1
was used to form the pressure-sensitive adhesive layer 3.
Table 1 shows the films, modulus of elasticity and layer
thicknesses of the layers.

The dicing tape 1 of the present invention was
manufactured by repeating the procedure described in Example 1,
except that the film compositions were co-extruded from a
four-layer co-extruder to form a four-layer substrate sheet 2.
Table 3 shows the anti-extensibilities of the layers in the
resulting dicing tape 1. The resulting dicing tape 1 was used
in the dicing method as shown in Evaluation Example 1

mentioned later to determine the spacing of the dicing lines



Pressur e-sensi tiveSubstrat eadhesi ve | ayersheet Conparati veMbdul udof 9 3 DQCXZUUZ
1081. 4 X 108Exanpl e

lel asticity(N n2) Thi ckness(N, m) 1010Qggypar ati veMbdul udof 1. 2 X 10" 1. 4 X
108Exanpl e 2el asticity(N nR) Thi ckness(um) 10100 The nodul ud of elasticity in
Conparative Exanples 1 and 2 are those obtained after irradiated with an W
light. Table 3 Anti-extensibility(N m Upperlntermnmedi at eLower A/ CB/ Cl ayer

(A) | ayerogd v EFReRMIrgLater? XThg3vesubtx appsshown X ®able 250
-17&3% X 1038 . 4 X 10Z7 . 0 X 1030 . 450

. 12Exanpl e32. 8X1038. 4X1025. 4X1030. 520. 16Exanpl e44 . 2 X 1032 . 5 X 1035 . 6
X 1030 . 6250 thegmeggiteFxamdex RO cing xapgz3 of4tielpgesens20 . 16

Tabl e [-sext ensi bl l.it b . e.5he rati le 1 14 X
105 Conpivle Bt 2iHlebe b, bRl PH2SRAR1 £1302ERERIRE! Pt TR o

wi dt hs lEmidiagiedy dni mes uppetrhdagkerdti of ki sebsweatenshseat e2l, byas he

foll owi_n ocgedure. seni conduct or fe dianeter =6 1inches) was
bt t achd R ( o8 “BHER R ES eSS i iAT T EIPT b RS PR 5 o
two di diayer @ies amnhintachededtien 160apapat ana Exasweesldye@rRP. hahtng
sem conductor wafer was cut by a dicing blade (wdth = 30 eln) to obtain

i ndi vi ¥ TS s axerR - 10THAFS IPEeTRitWeTR) taRinaked 6 diilsso that the
cut ti ngsedfifirte . Shirhe GvDEC2E0Pe (BFds S@FPL £4:64 Ve DAS SRthd iU glsddha ipper

| ayer 21, but stopped mi dway of the internediate |ayer 22. Specifically,
the cut®¥ampleegt Wassksedi teh&oamcthg PragsurAssepsihive adkeshise of the

di ci ng 1 ARGS IMNBERELUT ednif)s Eéﬁérpffﬁné, %ﬂus‘looflradﬂékéi@tﬁﬁ Pf the

di cing tapes nmanufactured In Exanples 2, 3 and 5, and 40 umin the case of
t he di dianen &peckmessiescodr stiei hagenpar ati ve Exanples 1 and 2. Thereafter,

(e 41119 pees Tagkied ) 1R AULER a0k g Gurbar ot ve, Bxarples
st r engirarnffadtmriede dyurepeanint tReaghosedartajiescribed, ih Exangwbadi ng
prOoe0ULe 48 Al 150, Bas2otal b per pheral edgc.ch the, dcing tape
e, o ion ! Souktafox A6 0800129

Table 3 shows the anti-exXtensibilities of the layers in the

resulting dicing tape 1. The resulting dicing tape 1 was used

in the dicing method as shown in Evaluation Example 1

mentioned later, to determine the spacing of the dicing lines

formed in an expanding step. The results are shown in Table 5.

Example 4

In the present Example, a dicing tape 1 of the present
invention wherein a pressure-sensitive adhesive layer 3 was
laminated on an upper layer 21 of a substrate sheet 2 was
manufactured. The substrate sheet 2 was composed of the upper
layer 21, an intermediate layer 22 and a lower layer 23.

These layers were laminated in this sequence.

A pressure-sensitive adhesive used for forming the
pressure-sensitive adhesive layer 3 was an acrylate-based UV-
curable pressure-sensitive adhesive prepared by blending 0.9
part by weight of multifunctional isocyanate compound and 0.9
part by weight of photopolymerization initiator to 100 parts
by weight of a product which had been prepared by reacting 100

parts by weight of a copolymer compound having a weight-



were neasured at various points in the peripheral area and the Cﬁ%rclft-lec %@a
on the sem conductor wafer. The neasurenent at each point was co d
two orthogonal directions. Hereinaf{egy one direction is referred to as
"direction x", and the other direction crossing at right angles thereto is
referred to as "direction y". The results are shown in Table 5. In Table 5,

aunit of a wdth of _the dicin i [.S.um The w dth f the di,cing |ines
bef or 6 30e5AAE: Bt Reraet ructehb et FE dfona daienatt: b Mg bsod. 1 e,
30 um merihatdineehiy2NfekhabtyYat 52 appfantefiimaahliaate (45 W teonfir med

that the dici ng lines in the conparative dicing tape manufactured in

Conpar &Yi Veighhipl Baxtacby weighufi0 daris yowWekdid, anfd & mests P4t he
conpar gl diei j tive Exanple 2 were
mpar gk YRt dbe Hgtgzggféfs\ggg{r)%%étﬁfﬂ iébv;%‘r’%?{@ m

nonuni formy enl ar eas” a uniform-an suf fi cient spacing of the
chi ps wer e Tottlel deghiowst tbhedifdilng. t npdeles oficebretbpity naedit lawemi t hout an

af f ect %g?%ggg%fog;t%giﬁgg%%y of the pressure-sensitive adhesives. 13

DEC 206 e di cing I'inesDi ci ngPeri pheral area of Central
ar eaof t apegableodudibbers the anti-extensibilities of the layers in

waf er sem conduct orwaf,er Di recti onsDi recti onsxyxyExanpl.e 1300350310350Exanpl e
20550570 SS0EE LBH o056 D5 L BBEB b0 L " A5 e 560 SRBATEELARE & Was
5320400228420CenpasatiMgEnasnbe 48090800 0o mpaliald nefeX aiiindle 1
2130110180650(unit= u.m Evaluation Exanple 2: Measurenent of w dths of

di ci naPRiésntAelpEBtclr €cBesRindcehe PRGN o rH s A iegL MRS epeat ed

to evaledaheat g thieﬁ?aﬁél@ﬁé faciyy ed A tExamel enbwand nCagpacasi ve
Exanpl e 1, except that Bonder-HS-1010 (HUG.E ELECTRONICS INC.) was used and

t he exp¥a®pds Bnount was 30 mm The results are shown in Table 6. The

bonder used| Ry EXAPke Lends LA.PARMIAE B5LOpese AL hsraladle Spaci ng

of the chips than"that pro by the ed in Eva tion Exanple 1.
Ther ef anwenthenshaving bthet hame hs psuatasraas siiat ciferttiey didimvgyd@pen t he
conpar ative. di.ci.ng_tape.magufact ured_in Co rative Exanple 1, whereas a
SurT: cPRIAIEE AOESARBNE Cnias THS AT HTEh 10 19EaR R i ng. ¢ ape
manuf agkyeeduirs Bxaaplibed. id BEx&mpV&ths @ichipd thdd negdd«ddigher i pheral area
of Central area oftapesem conduct or waferseni conduct or

waf er DSPBELFIHEDRABEELYRsRSHY Tk aFPIBing NS RFSE WRIGHRRtEMS eExanpl e
140 30é@h%ine11§¥QECBZQQ3 £A 9PV desosd il phds U LSt s it iGieNg t ape can

uni formy and sufficiently enlarge dicing lines without affect by a nodul us
of el adfhepiyeoPragrpredshyebsending v@ Rates e walstht ©farely broken at the

di ci ngmhheeafsunékwgaghig ByRhEEENEmIMEN | Q) NP DEAN; dRsGrdRat W h
reference to specific e oﬁl ments, various changés and rodifications
obvi oug ropphymerskoimpednfinhaiingra weighleawarage molgahiar tweigFirit,

SCOpe’o%ng069688p5n8fp%ggakggeggégnbutyl acrylate/methyl
methacrylate/2-hydroxyethyl acrylate (75 parts by weight/20
parts by weight/5 parts by weight).

Table 1 shows the modulus of elasticity and layer
thicknesses of the layers. Table 3 shows the anti-
extensibilities of the layers. The resulting dicing tape 1
was used in the dicing method as shown in Evaluation Example 1
mentioned later to determine the spacing of the dicing lines
formed in an expanding step. The results are shown in Table 5.
Comparative Example 1

In this Comparative Example, a comparative dicing tape was
manufactured by repeating the procedure described in Example 1,
except that a substrate sheet was made only of an ethylene-

methacrylate copolymer film (methacrylate content = 9%).



1 3 DEC 2002 (20) CGains 1. Adicing tape conprising a substrate §g)eEet
and a pressure-sensitive adhesive |ayer forned on one surface of da ¢ 2002
substrate sheet, wherein said substr@tsge sheet conprises an upper |ayer in
direct contact with said pressuresensitive adhesive |ayer, an internedi ate

| ayer adjacent to said upper layer) and a | ower |ayer adjacent to said

i nt er megl] a |- ext ensi il . (éh f i er, an
anti - ex?éﬁis'lgblél igﬁélwf g‘%ﬁ%?rp%%ﬁd‘lsl rfi(éeregl? I ac'JelR:?g’ayer , ﬂgP{%%aghEBQﬁésL§¥

anti - exoEnshéi Llaygrs C) Teblwaidd showsr theyantiaeksépsibeliguadforhdl): B < A
< C (I said anti-extensibility heing .a.product of nodul us, of

el asti c%‘c‘??‘é’ﬁﬁtﬁ_ Q}é?"e‘f’ ? |%k‘?1e‘”sess“¥]§mﬂ1 i hdaP5e Eg‘éofa?ﬂgt’trbg claim 1,
wher ei ngsaidgaphpexi afpss bhddd Vid Aholqitding WeRdod d¢eishobdl dn
antiextensibrlity (B) of said internediate | ayer, and said .

ant i ext BHaipatriey e shimenianed dasen (o Katezminss FhenspagiBgi ons

(1) ange(Lht) ai0idy 51 ME Scodndd ldn ANEBGdLad Rl | | tneSredbipedl ¢i ng
tape according to ctfaim1l or 2, wherein sald upper |layer conprises two or
nmor e subreysheynain Babbel®. anti-extensibility (A) of said upper layer is a
sum of ogrg]g v fE}g nnfluléjs of elasticity and a |ayer thickness of each
subl ayeﬁ‘t%‘rrs#‘i“u%-n'gg%%l%—upper | ayer. 4. The dicing tape according to any
one of cl ai mscbmpardtivwkedéchngatapé oves rayefactounpsd SBs repearingor e

subl ayers, and a_whole antj-extensibility ,(C) _of said_|ower |ay S a sum
of a pr bscerapeaire Apaer bred| Sy Sy, Bt o ety Erabon

subl ayethe o9t tlidhb1g srRésshfdeienSit8live adhed iR Ysed0d2 EXdnpde A nethod
of dicing a seniconductor wafer into individual chips which_conprises: (a)

at t achi #gSsufedseFahRictowRartde redilypeesupdashiriryeandntayee | ayer
formed oR;iQRAeSULLAGE Ohe A1SYAS I alBLIREq! sAbWR Ehel Btiape Wherein said

substrate sheet conprises anm upper layer in direct contact with said
pressurextensibilétudpEsthe $uystraten sheedr mfditdie deppditing ddeindt o sai d

upper | , | ayer  .ad) t .t aj.d_ignter igte:.layer, and an
ant i -ex?éﬁéfb?ﬂlg? f,r% A§ oltxliaclﬁtflg%pg% a;}er%?ga%lggﬁt ﬁ-geg?gngls‘gﬁgty (B) of
sai d i nhethedsaae thywn, imnBvaluastiion astendids (1 tand @ nehtdianed ower | ayer
satisfy.the eqguation (l1): ,B<A< C(l), saj.d.anti-extensibility being a
et LeFer TEaarbarhite, the Tathoma £, i BGAH iR e dent t o).
(b) di caAgesphAdsAgl §080lCITHe WRiRI1 tW hired sBibGndnbiraBeesn5saad a. manner
that said upper layer is conpletely cut through froma top surface to a
bottom surface thereof, said internmediate layer is partly cut froma top

surface to ap ithReEoRAbRENENREBLA. 12NEhe ahSah PYS  of Ay ELst Sty Gt .
Examples 1 to 4 are those obtained after irradiated with an UV

light.
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| ayer {i b a §u P a prodg@tg of a nodul ugnf el astlucvty and a Ia’ngl:c it
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ure-sen ive trate
adhesive laver sheet
Comparative Modulus of 9.0X10° 1.4X10°®
Example 1 elasticity (N/m?)
Thickness (pm) 10 100
Comparative Modulus of 1.2X10’ 1.4X108
Example 2 elasticity (N/m?)
Thickness (Jum) 10 100

The modulus of elasticity in Comparative Examples 1 and 2

are those obtained after irradiated with an UV light.

Table 3
Anti-extensibility (N/m)
Upper Intermediate Lower A/C B/C
laver (A) laver (B) laver (C)

Example 1 4.2X103 9.6X10? 5.6X103 0.75 0.17
Example 2 3.1X10°? 8.4X10° 7.0X10° 0.45 0.12
Example 3 2.8X10° 8.4X10? 5.4X10° 0.52 0.16
Example 4 4.2X10° 2.5X10° 5.6X10° 0.625 0.45
Example 5 2,8X103 8.4X102 5.4X103 0.52 0.16

Table 4

Anti-extensibility (N/m)

Substrate sheet
Comparative Example 1 14X10°
Comparative Example 2 14X 10°
Evaluation Example 1: Measurement of widths of dicing lines
(1)

Widths of dicing lines were measured by the following
procedure.

A semiconductor wafer (diameter = 6 inches) was attached
on each of five dicing tapes manufactured in Examples 1 to 5
or two dicing tapes manufactured in Comparative Examples 1 and

2. The semiconductor wafer was cut by a dicing blade (width =
30 um) to obtain individual chips (10 mm x 10 mm). The

cutting was carried out so that the cutting depth "5h"
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midway of the intermediate layer 22. Specifically, the

cutting depth "5h" of the dicing lines was 50 um in the case

of the dicing tapes manufactured in Examples 1 and 4, 40 upm in
the case of the dicing tapes manufactured in Examples 2, 3 and
5, and 40 um in the case of the dicing tapes manufactured in

Comparative Examples 1 and 2. Thereafter, the dicing tapes
manufactured in Examples 1 and 4 and Comparative Examples 1
and 2 were irradiated with ultraviolet rays, to lower the
adhesive strength of the pressure-sensitive adhesive layer.
Then, the expanding procedure was carried out so that the
peripheral edge of the dicing tape was stretched downward by
12 mm from a dicing frame, as an expanded amount, using
Bonder-CPS-100 (Nichiden Machinery, Ltd.).

After the expanding treatment, widths of the dicing lines
were measured at various points in the peripheral area and the
central area on the semiconductor wafer. The measurement at
each point was conducted for two orthogonal directions.
Hereinafter, one direction is referred to as "direction x",
and the other direction crossing at right angles thereto is

referred to as "direction y". The results are shown in Table
5. In Table 5, a unit of a width of the dicing lines is um.
The widths of the dicing lines before expansion were the same
as the width of the dicing blade used, i.e., 30 pm in the

directions x and y.

As apparent from Table 5, it was confirmed that the dicing
lines in the comparative dicing tape manufactured in
Comparative Example 1 were not sufficiently enlarged, and
those in the comparative dicing tape manufactured in
Comparative Example 2 were nonuniformly enlarged, whereas a
uniform and sufficient spacing of the chips were obtained in
the dicing tapes of the present invention without an affect

the modulus of elasticity of the pressure-sensitive adhesives.
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Directions Directions

pid \'4 prd 4
Example 1 300 350 310 350
Example 2 420 350 370 330
Example 3 530 550 550 600
Example 4 220 250 200 300
Example 5 320 400 350 420
Comparative
Example 1 80 90 80 90
Comparative
Example 2 130 110 180 650

(unit = pm)

Evaluation Example 2: Measurement of widths of dicing lines
2)

The procedure described in Evaluation Example 1 was
repeated to evaluate the dicing tapes manufactured in Example
1 and Comparative Example 1, except that Bonder-HS-1010 (HUGLE
ELECTRONICS INC.) was used and the expansion amount was 30 mm.
The results are shown in Table 6. The bonder used in this
Example tends to provide narrower widths of the spacing of the
chips than that provided by the bonder used in Evaluation
Example 1. Therefore, the spacing of the chips was not
sufficiently enlarged in the comparative dicing tape
manufactured in Comparative Example 1, whereas a sufficient
spacing of the chips was obtained in the present dicing tape

manufactured in Example 1.

Table 6
Widths of dicing lines

Dicing Peripheral area of Central area of
tape semiconductor wafer semiconductor wafer

Directions Directions

X v X v
Example 1 170 210 180 200
Comparative

Example 1 40 30 40 30
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Although the present invention has been described with
reference to specific embodiments, various changes and
modifications obvious to those skilled in the art are deemed

to be within the spirit, scope, and concept of the invention.
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