DESCRI PTI ON ADHESI VE TAPE FOR PROCESSI NG SEM CONDUCTOR WAFER ETC.

TECHNI CAL FI ELD [ 0001] The present invention relates to adhesive
tape for use in applications including processing of sem conductor
waf ers and the |ike. The present application clains priority on

the basis of Japanese Patent Application No. 2011-075003, filed in
Japan on March 30, 2011, and Japanese Patent Application No.
2012-003125, filed in Japan on Japdaiytphko2012, the contents of
whi ch are incorporated herein by reference. BACKGROUND ART [ 0002]
Vari ous adhgsy p Ol ~pY j ' rs..angd the
IS e e it R T G R R
referred to as "dicing tape") have been proposed in the past. In
general , dicing tape has an adhesive |layer formed on a base nateri al
| ayer (base layer), and the sem conductor wafer and the like is fixed
by this adhesive |ayer. Foll owtB§HFIERhg F6EL® seni conduct or wafer and
the like, a radiation-polynerizable conpound (photocurable resin), a
radi ati ohO@BLymeri zation initiator (photopolymerization initiator)
and a crosslinking agent and the like are nornmally added to the
adhesi ve | ay@hespraseht bevebteoharebsidy o ekhepivketrspsi coNdid oh
chips. In other words, when the adhesive layer is irradiated with
radi ati oappl i ght) osEcin@budl g PV BIsildPBl §ohi O¥hAG-EbE I N 1NE5E
conponents are cured, the adhesiveness of the adhesive |ayer
decr easegpecangithe sem conductor chips can be easily picked up.
[ 0003] However, in the step for separating dicing tape from an
adherend, th rabl f -cal_l ed adhesi ve deposit occurs in which a
portion of tﬁgeagﬁgggbg Pﬁggl%S%ﬁggegqéﬁgsaﬁﬁégF&éylQﬁeEEP PAS B
t he surfgce of t adherend., I n.additiaon, in the step for holding the
adher end” WERCER S HFR QAP L& NP he? Bro B G, Ehéeqi &7 ntpRapen
bei ng unable to stably hold an

March 30, 2011; and Japanese Patent Application No. 2012-003125,

filed in Japan on January 11, 2012, the contents of which are

incorporated herein by reference.

BACKGROUND ART
[0002]

Various adhesive tapes for processing semiconductor wafers
and the like used for dicing semiconductor wafers and packages
(to be referred to as "dicing tape") have been proposed in the
past. 1In general, dicing tape has an adhesive layer formed on
a base material layer (base layer), and the semiconductor wafer
and the like is fixed by this adhesive layer. Following dicing
of a semiceonductor wafer and the like, a

radiation-polymerizable compound (photocurable resin), a



adherend having an irregular surface. Therefore, Patent Docunents 1
and 2, for exanple, disclose dicing tape in which the materials of
t he adhesive | ayer have been suitably selected in order to solve the
af orenenti oned problens. These dicing tapes are able to stably hold
adherends having an irregular surface. Prior Art Docunments Patent
Docunent s [ 0004] Pat ent Docunent 1: Japanese Unexam ned Patent

Appl i cat i-a8i akhi bat pemg){nb@abiaﬁaowo-inaQQ_ét%%Ga%otoBol alenlz sPgennment
2: Japanese Unexam ned Patent Application, First Publication No.

2003- 105283+ DL 8L OSLIRE Qér%llit%ggg} gﬂe%rto%a”’éhéolﬂ?e %Q_Je‘lgﬁ‘%rt?%éltl*}e

I nvention [0005] However, ICl hg tapes were una

adequat e d unt_  of adhesi ve renaini n the. surface of
t he adhe%éﬁéaaﬁ§§trﬁ%:ae :éﬁ‘sgji“voef e 8p%?’ t_[?)(}))(?6]5&)&% QOA%a%JD Bt he
present jpvention is to provide an_adhesive tape for processing .
senicondEEFoPeWéFQP uﬁﬁagtﬁglpﬁke tRaPtier apPedto VReuck e hadhmdine
of adhesive remaining on the surface of an adherend after peeling off
t he t apelaNBansS flgraddlakasywihb meébiiehgn (1light) such as ultraviolet

light following dicing, these components are cured, the
adhesiveness of the adhesive layer decreases, and the
semiconductor chips can be easily picked up.

[0003]

However, in the step for separating dicing tape from an
adherend, the problem of so-called adhesive deposit occurs in
which a portion of the adhesive that composes the adhesive layer
remains on the surface of the adherend. In addition, in the
step for holding the adherend with dicing tape, there is the
problem of the dicing tape being unable to stably hold an
adherend having an irregular surface. Therefore, Patent
Documents 1 and 2, for example, disclose dicing tape in which
the materials of the adhesive layer have been suitably selected
in order to solve the aforementioned problems. These dicing
tapes are able to stably hold adherends having an irregular
surface.

Prior Art Documents
Patent Documents

[0004]



[ 0007] This object is achieved by the present inventions
described in (1) to (9) bel ow (1) An adhesive tape for

sem conduct or waf er processing, conprising a base material |ayer and
an adhesive |ayer forned on at | east one side of the base nmateri al

| ayer, wherein the adhesive |ayer contains a carboxyl
group-cont ai ning pol yner, a radiation-polynerizable conpound and a

crossl i nki ng ;rgents pbBem¥et aht J%ﬁd&ﬁé@@ UiR:eualg vt ght :H1tik&tion,
radi ati on-pol ynmeri zabl e conpound is 500 or nore and 20000 or | ess,

the numbes Qf buRgliarabrdiBupy ool hAgLad alion-polymeri zable
compound i s or nore, and the content of the crosslinking agent is 3
parts by weight._ t 4 part )y -wei ght sed an 1 ar by .wei_ght of
t he carboxqug¥%ﬁéé%%% %?%E%g %??ﬁ%??%%exanl cpgﬁge%%%%§%&§at et
for sem conductor wafer, processing described in (1) above, wherein
the wei ght T&FeFd§eiraitden P -weP§Rr 18P<8Re radi ati on- pol yneri zabl e
conpound is 1000 or nore and 20000 or |less, and the nunber of
functional groups is 10 or nore. (3) The adhesive tape for

sem conduct or wafer processing described in (1) or (2) above, wherein
t he carboxyl group-cont aDASAGOSTREMSE fIHE! TV ENQITON Nns ester group,
and the ratio of the nunber of ester groups to the nunber of carboxyl
groups i prbbeeedr Boxyke gooupdcent &hei ngveakywar (ester

groups/ carboxyl groups) is 80/20 to 95/5. (4) The adhesive tape
for sem ¢gpdyggt or wafer processing described in any one of (1) to (3)
above, wherein the wei ght average nol ecul ar wei ght of the

radi ati on- pol j.zabl j 0 the er. of
functional gr}%{‘}%é)elég t%%%mgsqgld sca%%% %&%%a%g%eﬁ%vg%%gtf%ry
sem conduct.or er_processi ng,.described i,n.any one of (1) to (4)
whor o1 - ERECFENERE YOS U S UieE Wity g g of Ehe' qjtage of the
adhesi ve tape for sem conductor wafer processing described in any one
of (1) t8dpsyenghetérn PRELdsAt @/ &fet kéPfadi ati on- pol yneri zabl e
conpound is 30 parts by weight to 70 parts by wei ght based on 100
parts by [#EP§ht of the carboxyl group-containing polymer. (7)
The adhesi ve tape for sem conductor wafer processing described in any
one of (1) tan(&))abovd, tidereisentthenveant abnh drpod yrewizabde acioryzatrd
is urethane acryl ate. (8) The adhesive tape for sem conductor

waf er preepsstog ghesedd Hudy isbraMortr (i@ GRY eROVE: khelRi A s
t he crosslinking agent contains an i socyanate group.

able to reduce the amount of adhesive remaining on the surface

of an adherend after peeling off the tape.

Means for Solving the Problems
[0007]

This object is achieved by the present inventions described
in (1) to (9) below.

(1) An adhesive tape for semiconductor wafer processing,
comprising a base material layer and an adhesive layer formed

on at least one side of the base material layer, wherein the



(9) The adhesive tape for sem conductor wafer processing described in
any one of (1) to (8) above, wherein the carboxyl group-containing
polymer is a copolyner of an acrylic acid ester and acrylic acid.

[ 0008] As a result of being provided with the aforenentioned
constitution, the adhesive tape for sem conductor wafer processing
according to the present invention is able to nore stably hold an

adher endaBAYE Ngeaa & €Qbth €41 881d 8G81bodP00Houp-conltRidddigt belymaR,
obj ect of the dicing tape according to the present inventiion iS to

denonstr at L ! r i, t t rend
ona iy SV ERGEAEL ARl LoRpRest Yo LT SO dhd & Ris =19 430 L AGLARS

filmand Bhe Iikﬁtigvggt roviged on an.aggesiv | ayer. As a
[

result o %n%Fﬁglng duchva Struc ﬁgg,wF%g ﬁgt%ﬁgcessary to consi der

t he probl ens descri bed in,%%% to éIV) bel ow t hat occur in the case of
| ami nat i g4 b8P aPPaEReF i FAPARICYRROMIRe! D Gh Ad sy énday@P 00 or

(1) The quality of cut products decreases due to nelting of the die
attach fiepfduFhagnurerrgeanduprekapadeereanésodueheo adhesi on

bet ween the adhesive layer and die attach film (I11) Pickup decreases
during | oagiteionspol ggerineblo cuiewiroh ilsed weemotrke shh@ tatet achtenkm
and adhesive layer. (11l) The nunber of production steps increases
due to |ani fiad i evoflime iy eqidtadk G bartI M Nt gt -tenpeparttkeby
transport is not possible due to the potential for reaction between

the die gttgep bhbenapd 1be pdbesi ¥e Layght BEfegbscafnbhgrl nvention

[ 0010] The adhesive tape for sem conduct or wafer processing accordi ng

to the péfé&ﬂ£c5§¥§9ﬁ588 bglgﬂgg_to reduce the anount

(2) The adhesive tape for semiconductor wafer processing
described in (1) above, wherein the weight average molecular
weight of the radiation-polymerizable compound is 1000 or more
and 20000 or less, and the number of functional groups is 10
Oor meore.

(3) The adhesive tape for semiconductor wafer processing
described in (1} or (2) above, wherein the carboxyl
group-containing polymer further contains ester group, and the
ratio of the number of ester groups to the number of carboxyl
groups in the carboxyl group-containing polymer (ester
groups/carboxyl groups) is 80/20 to 95/5.
| (4) The adhesive tape for semiconductor wafer processing
described in any one of (1) to (3) above, wherein the weight
average molecular weight of the radiation-polymerizable

compound is 500 to 3000 and the number of functional groups is



of adhesive remaining on the surface of an adherend after peeling off
t he tape. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0011] FIG 1lis a
cross-sectional view of dicing tape according to an enbodi nent of the
present invention. BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON [ 0012]
The follow ng provides a detail ed explanation of the adhesive tape
for sem conductor wafer processing of the present invention based on
concretejenbediggats thereof. [0013] The adhesive tape for

sem conduct or waf er processing of the present invention conprises a

o e oy arShr ke 28le80vBaPEss vPot AL d ARG A0 led: 38 2% 7y

of the aforenentione ase nate ayer, esive

contai ns ;a_cathoxyl group-contai.njn ol yner and.a
radiatioﬁ?88F§§%§ff5%P§(§5%8£Jﬁ8,£?%éBWB%5ﬂfe%9 gE T ERF-h A TREPSht
of the radiation-pol ynerizable conmpound is 500 to 3000, and the
nunber of TRuXeRVSndFOYPSups of the radiati on- pol ymeri zabl e conpound
is 5to 15. [0014 FIG 1 is a drawing for explaining an

enmbodi ment of( & h&hgdhdbeeéveapera 000 Gresiarprebrit o figaf @rocessing
processing of the present invention (to also be referred to as
"adhesi vdebapébedrifidircy nopet afel)) tAs SHowwhemreEhGehé, cant athesi tae
tape 100 according to an enbodi nent of the present invention is

conposedrbyigenba-pbignarbase eatenpahnbiayer 30 ang mp adhes @ 70
| ayer 300. The follow ng provides detail ed explanations of the base

T e P e s s P SRl el okl
group-containing polymer.

(7) The acdhesive tape for semiconductor wafer processing
described in any one of (1) to (6) above, wherein the radiation-
polymerizable compound is urethane acrylate.

(8) The adhesive tape for semiconductor wafer processing
described in any one of (1} to (7) above, wherein the
crosslinking agent contains an isocyanate group.

(9) The adhesive tape for semiconductor wafer processing
described in any one of (1) to {8) above, wherein the carboxyl
group-containing polymer is a copolymer of an acrylic acid ester
and acrylic acid.

[0008]

As a result of being provided with the aforementioned

constitution, the adhesive tape for semiconductor wafer

processing according to the present invention is able to more

stably hold an adherend having an irregular surface.



<Base Material Layer (Base Layer)> The base material |ayer 200
mainly contains a material resin and plays the role of supporting the
adhesi ve layer 300. In addition, this base nmaterial |ayer 200 has
just enough strength to be able to withstand stretching in an
expanding step carried out after the dicing step. The expandi ng step
is a step for stretching the adhesive tape 100 to expand the interval
bet ween ¢bpbps) The purpose of this expanding step is to enhance chip
recogni tion during pickup and prevent damage to a devi ce caused by

et r oo 8068, Lo Btne ai oillF AEQ" EBRALLIRE the

material resin is forned into an or

met hod. r.e _no artlc lar lim terial resin
providedg %ggggpeffrl % ﬁ?g?F%ﬁatgg%ﬁoéfi61s? S 1Y gREreRgEn
i nfrared Ilg uItraV|oIet X-rays or an electron bean), and
exanpl es"ofinke&PFaF F%sairh§dt§’§§(‘j’r‘|%éPGdémBBPV%I@*‘F]ﬁuﬁasﬁéﬂj L9y Ssdch
as polyvinyl chloride, polyethylene, polypropylene, polybutene,

pol ybut a8F8REtBESPdl Vhﬁ?hy’l ééﬁt%ﬁi’eﬂclblfeﬂmrﬁrbé§éé kopoliypmets psosh dast
et hyl ene-vinyl acetate copol yner, iononer, ethylene-(nmeth)acrylic
acid copohyaeradheeihyléageﬁneth)acrylic acid ester copol yner,

pol yal kyl ene terepht hal at e-based resi ns such as pol yet hyl ene

t er epht hal at asoa pekybtt yireraptereplt RBakat @, sitheiRplastic ilesidRs
such as styrene-based thernoplastic el astomer, ol efin-based

thernvpla&&egsgk9st9n35n3995¥VtH¥Ipkéeméﬁged@gc995¥awﬁﬁomﬁsetoawév
m xtures of these thernoplastic resins. [0

pol yor onybeng endanel astoner. oLl Yunes ol woloel huleng cand a0,

el astoner are used particu y pr erf

addition,_th toner_is eferab a_bl ock copol yner contalnlng a

polystyr%%% éé%n%ﬁ? r%ﬁrageﬁ 835 i%@?ﬁl fornula (1) and a vinyl

pol yi sopr ene segnent represented by general formula (éz. I n addition,
Hteh

a pol yi sopr ené’ seBReRtahy Y ogerfitle P10y deasieasas &ovinehpdhat
of weather resistance. [0018] [Chemi cal Formula 1] CH ¢ 12)7- 0(1)
(I'n forndfatha)die atggcdséatls dnringedicing drivue Hep@ei8ks due

to adhesion between the adhesive layer and die attach film.
(IT) Pickup decreases during long-term storage due to adhesion
between the die attach film and adhesive layer, (III) The
nunber of production steps increases due to lamination of the
die attach film. (IV) Normal-temperature transport is not
possible due to the potential for reaction between the die

attach film and the adhesive layer.

Effects of the Invention
[0010]
The adhesive tape for semiconductor wafer processing

according to the present invention is able to reduce the amount



[ Chemi cal Fornmula 2] C=012(2) (In formula (2), n represents an
integer of 2 or nore.) [0020] Al t hough there are no particular
limtations thereon, the thickness of the aforenentioned base
material |ayer 200 is preferably 50 mmto 300 nat and nore preferably
80 mMmto 200 nm If the thickness of the base material |ayer 200 is
wi thin the aforenentioned ranges, it maybe superior in terns of cost

and fromotthgdviegwpe RHen@h nieikaRi Ithley st ke HCiaRg SRR <9ld exandi ng
step. [0021] Although there are no particular limtations on the

productlggquhgogfgfth € Q) %%[enentloned base material |ayer 200, an
ordi nary nol di ng net ho h as cal endering or extrusion nolding is
used. A functional group that reacts with a material that conposes
t he adhesive | ayer 300, such as a hydroxyl group or amno group, is
preferably exposed on_the surface of the aforenentioned base materi al

|l ayer 200. In additi of? e DEGFIEE IOF He ThEs RA#EESal | ayer 200 is

preferably subjected to surface treatnment such as corona treatment or
anchor 6%9@%@ in order to inprove adhesi on between the base material
| ayer 200 and the adhesive |ayer 300. [0022] <Adhesive Layer>

FIG. 1 is a cross—-sectional view of dicing tape according

to an embodiment of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION
[0012]

The following provides a detailed explanation of the
adhesive tape for semiconductor wafer processing of the present
invention based on concrete embodiments thereof.

[0013]

The adhesive tape for semiconductor wafer processing of
the present invention comprises a base material layer and an
adhesive layer formed on at least one side of the aforementioned
base material layer, the adhesive layer contains a carboxyl
group-containing polymer and a radiation-polymerizable
compound, the weight average molecular weight of the
radiation-polymerizable compound is 500 to 3000, and the number
of functional groups of the radiation-polymerizable compound
is 5 to 15.

[0014]



The adhesive | ayer 300 plays the role of adhering and hol ding an
adherend in the formof a sem conductor wafer and the like in the
dicing step. Wien this adhesive layer 300 is irradiated with
radiation (light) after the dicing step, cut pieces of the

sem conductor wafer and the |ike can be separated easily.

Furthernore, the adhesive layer 300 is nornmally protected with a

rel ease fil mpmg.t he jadhesirtgitAPe YR 1AM ity YSE eriRRBHent of the
af orenenti oned adhesive layer 300 is fornmed on at |east one side of

t he base Lal lLagenr 420 S F Fu rmre, terial

of the a8§§§?3§%|§$ r % % ?ﬁQt%gm%ggﬁg%%tgrr&%&%rggfﬁnggﬁpgaﬁgi%%FIy
coated o base material [ayer, 200 a coating nethod such as,
di e coat E?%%S%E‘gr givﬁn |:L8ncég9i %g,gogk?%vﬁ?gg%%%#ﬁ%,a O,rre A %GPegar
coating or Lig coating."Although there are no particular limtations
on the Phi cRhELBIoFaPRe! adiesisRPY Ayt BIHD a1 & Gdiasgve ttape 100
preferably 5 pmto 30 gmand nore preferably 10 pmto 25 Rm The
adhesi ve2F&ag&Aiaanon sy alead snpet iadt thevmre sdnthohdengivhel adivapesddy
maki ng the thickness of the adhesive |ayer after drying to be equal
to or gregteonthanitges oy matminti alallags rof COhendfar eneridioredayer
ranges. In addition, a dicing filmthat is superior in terns of cost

and preveobi.ngride quiehliens pkoadhesi ¥et 41 BGIRRS -adhamIcEO-Hd®ase
chips during dicing is obtained by making the thickness of the

adhesi vembaxeh aaf 185 dryv00%ad@ 98 eudls iR s eeas%OtOhaE}%%g%clﬁﬁ%rly,

limt values of the aforenentioned ranges. [0024]

af orement |0 siye r 0 L.ns ar.hoxyl .
group-co%?a?ﬁ?nggggl?ﬁe?%gﬁﬁ gggiﬁﬁgﬁ%gk etg e§?v§XF5§grt§86'

cont ai ns ?O% ?iation-polynerizable conpound (curing conponent that
causes c& i g of the adhesive layer 300). Furthernore, an antistatic
agent or tackifier and the |ike may al so be included as arbitrary
conponent s iﬁBﬁﬁ?sMéﬁﬁééﬁéeLﬁéﬁér(é@@? He¢’ef0M owi ng provi des
det ai |l ed descriptions of each conponent. [0025] (1) Carboxyl

G oup- Cont ai ANRPFR paterial lAvarndgh mexiahy esnbainhe nardiokyl resin
group-cont ai ni ng pol yner include copolynmers of an addition-type
nmononer &adi phagar boxytobe oo smupbact g ctlaei abirestiore Neyed A0et atrg,
acrylonitrile or styrene, anong these, a copolyner of an

addi ti onafiypei oRNGITErs Bavkngs e DOXVlayvaropeo and ansa@ndidh 86kdngth
ester, namely a carboxyl group-containing acrylic polyner containing

ester greybe bH1BaFS kWA PEREELARLR J&%nrgﬁggnainégﬁtgymgi%

ester groups to the nunber of carboxyl groups (ester g car boxyl

groups) of.thi X up- cont aj.ni n ol yner contai ning, ester
group isg%Fe %?%%?§Q§O¥£%9%§ gg%@: ﬁ%¥%6%¥§¥%¥ﬁﬁﬁf 5/ 15 Fog§§P5%05nd
even nore, preferabl 85/%5 to 90/10. As a result of meking the ratio
of the nﬁﬁg% chtngdihg 2gP5EpEeIPRSE OQurD & PaR S R B R ie TgeduBs tFesRer
groups/ car boxyl groups) of this carboxyl group-containing polyner
cont ai ni AgLBSt erThf FFRF DO TnERABnexRending enesl i lohd® eahgase thap
adhesi ve tape for sem conductor wafer processing is able to nore

easi |y fyefouniheosyiUrdew radkip &l prevebd camdfy thed dicorn dcheaused
surface of the adherend having an irregqul ar surface. Furthernore, at

| east oniey ofcatachybeawetat edfmoener cangdsaddi ti on-type nononer havi ng
a functional group other than a carboxyl group nay al so be

copol yneroged; in this carboxyl group-containing acrylic polyner
within a range that does not inpair the gist of the present

Invention. The aforementioned material resin is formed into a film

by an ordinary film forming method. There are no particular

limitations on this material resin provided it is permeable to



[ 0026] Exanpl es of the aforenentioned addition-type nononer
havi ng a carboxyl group include nethacrylic acid, acrylic acid,
itaconic acid and nal ei ¢ anhydri de. Exanples of acrylic acid esters
i nclude ethyl acrylate, butyl acrylate, 2-ethyl hexyl acryl ate,
glycidyl acrylate, 2-hydroxyethyl acrylate, ethyl nethacryl ate, butyl
met hacryl ate, 2-ethyl hexyl nethacrylate, glycidyl nethacrylate,
2- hydr oxygthyk i gBt haeey ake vardpdiemet hnltanraet hvls RLbaghyhat e.
Anong these, at | east one type of acrylic acid ester selected from
the grou Lsti.ng t hyl yl at r e, 2- I
B1€9B3LB1RT1 Otmel MYl gLV Rl e DU AEAAE, APERERY

acrylate an I met hy noet hy acrylate is preferab e use

of an acrylic. acid ester having carboxyl group is particul ar.
preferabpé S Shotnt FRGTR sBRFEa qqg’gégﬁégeéﬂﬂi %ﬁﬁé;ﬁﬁ s such
scattering of _end materials and chipping in order to inprove adhesion
wi th t he@3dRetENanYlogs#pride, pPRIYGENILIERS t ROLYPACRYAG Sar ti cul ar
limtations on the addition-type nononer having a functional group
ot her t hBRlyRibeRgl BPbuPutafitebs oo res. rditasipdinite cRpdioxpetsied
nmet hacryl ate, hydroxyethyl acryl ate, hydroxypropyl nethacryl ate,

hydr oxypropyllvaeryl| sweh ab mehiyykast-raayiybcatbhacopaltyeger, ionomer,
di met hyl am noet hyl acryl ate, acrylam de, nethylol acrylam de and

gl yci dyl erBt/haeeylakeh)pe@28lic acidFebpeigmpleoran acrylic resin
represented by the follow ng chem cal structural formula (3), nanely
a copol ygehy9tnadqinki-anatyRe s BoaeHsr g shaV RYpearR@xy! 131 9uR kA chie
formof acrylic acid and acrylic acid esters in the Fornlof

2-ethyl h - S r - b ni

scryl o botpRaEhiy AtEonaSaitele R Ji0h AR SR Te Bk D By
represents a ar ui val ent 5 par b i_ght, to 95 parts_by
vl ot BraoRTRPRr et Ay trEarblhada R P et heR Py At ent s BuErs S5y
wei ght to 15 parts by weight. If the value of mis |ower than the

af or enenfirgheaeraRged tRETARPILAEY 1ol EREoWeThe Clefdgubasedi es on t he
surface of the adherend becomes poor, resulting in the risk of the
chi ps scabesmpendasticutlasgoneni ¢odevdtrydt iagprane ahpobackrbbnglie,
chip during dicing, while if the value of m exceeds the

af or enentndnadxtange, oddhésisenthettween akhe cadkesnge | ayer and the
adherend becones excessive, thereby resulting in the risk of the
occurrengeoef;jprobl ens with pickup. Anong the aforenentioned ranges,
nis nore preferably the nolar equivalent of 90 parts by weight, and

Fbgggfnre prefigrabley bhe,aPhgkopatdyal &0 0f c195P8RES &Y WEIdfes of

polyethylene and an elastomer are used particularly preferably
for the material resin. In addition, this elastomer is
preferably a block copolymer containing a polystyrene segment
represented by general formula (1) and a vinyl polyisoprene
segment represented by general formula (2). In addition, a
polyisoprene segment hydrogenated is preferable from the
viewpoint of weather resistance.

[0018]

[Chemical Formula 1]



[Chem cal Fornmula 3] ONO O OH (3) [ 0030] (2)

Radi at i on- Pol yneri zabl e Conpound (UV-Curable Resin, Curing Conponent)
The radi ati on-pol yneri zabl e conpound is used as a curing conponent

t hat causes curing of the adhesive |ayer 300, and although exanpl es
of the aforenentioned radiation-polynerizabl e conpound i ncl ude

nonof uncti onal acryl ates, polyfunctional acrylates, nonofunctional

nmet hacryl at es ianal methacryl ates, urethane acryl ate,

uret hane nethacryfate, %€poxy acryl ate, epoxy nethacrylate, polyester
acrylate and ur crylate, urethane acrylate is preferable anong
them This is e crackitlhg of the adhesive by a needle during

pi ckup can be r ed due to the toughness and flexibility of the

backbone structure of urethane acrylate. In addition, urethane
acrylate is Q#re whe iqﬁgdiated W t h gltravLoIet Iig&%. Adhesi ve
strength of th& AGHESFe fdyer 3665-GEEPEEsEE A8 T8IFEs It 2oPLaPESe )
resin bei iLncorporated in the crosslinked structure of urethane
acrylate[ﬁalgﬁis curing. Furthernore, other curing conponents nay

al so be used together with urethane acrylate within a range that does
not inpair thehgmicadf Fogaugmegdnt invention, exanpl es of which

i nclude trinethylol propane triacrylate, tetranethyl ol net hane
tetraacryl at e—pIHa@©H - tol triacrylate, pentaerythritol
tetraacryl ate, dipentaerythritol nonohydroxy pentaacrylate,
dipentaerythritokyg%ﬁ?acrylg%e, 1, 4-butyl ene glycol diacrylate,

1, 6- hexanedi ol diﬁcry at e, | yet hyl ene gl ycol diacrylate and
comrerci al ly avaigygbl e oligoester acrylates. [0031] The wei ght
aver age nol ecul ar Wkight of the aforenenti oned

radi ati on-pol yneri zabl e conpound (and particul arly, urethane

acryl at e) is(ﬁﬁofSFmﬁﬁﬁefZﬁrePeF&BF?S?B@Soﬁnnéﬂéﬁgﬁﬁr@fp?epér&QP9-)
1000 or nore, and even nore preferably 1200 or nore. In addition, the
wei ght al@Pa@é nol ecul ar wei ght thereof is 20000 or |ess, preferably
3000 or less, even nore preferably 2500 or | ess and nost preferably
2000 or | essAlthotibb weeghtamy ewagertbtetat arimet gidomd dheereon, the
radi ati on-pol ynmeri zabl e conpound is |ess than 500, the adhesive is
suscept i bhecknessabtethsgadytbnendi 6h8g basul hhvgrifnlt Dgyekskoofis
contam nation of the chip surface, while there is also tﬁe ri sk of

i ncreas phddi I fer-to.the.adherend,
thereby%ﬁ?ﬁ%@%’?%#ﬁ%é%ﬁtﬁwF%llatrh(é?%rﬁ era&%/belr%g@ %I%%%Ogr“m‘
wei ght of _the aforenentioned polynerizabl e conpound exceeds 20000,
the amouht o€ ddHESRAE T SpddiengatRetabinesi el 2 85%r2 00 st Wathianaifs

on the surface of the adherend after peeling off the radiation tape
cannot bfaueBeat bPHed athiass . Vil Mavtherseiney ias ént herms skf oostieang
unabl e to obtain adequate adhesive strength with respect to the
adher endfrém gigdi viewmpoihenofonsiklebihfjtdetnease aicihe abéepi by to
foll ow t he

expanding step.

[0021]

Although there are no particular limitations on the

productionmethod of the aforementioned base material layer 200,
an ordinary meolding method such as calendering or extrusion

molding is used. A functional group that reacts with amaterial

that composes the adhesive layer 300, such as a hydroxyl group
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irregularities on the surface of the adherend and decrease of the
probability of chip scattering and penetration of cutting fluid into
the back of the chip during dicing, the weight average nol ecul ar

wei ght of the radiation-polynerizable conpound is preferably 3000 or
| ess. [0032] An exanpl e of a method used to neasure the weight
aver age nol ecul ar wei ght of the aforenentioned

radi ati opypalyper i e npeW =Gl arl i cUlet

acrylate) is ggF gﬁ%@#ﬁtggraphgggggggé%%%%ggwaghcéce.Sﬁﬁgﬁgﬁgﬁftﬁgfe
are o PAELEEHLAL: Hhlh 8LANG, 00 MBASYLGAENL Y PR ghat LUER! ! pRE
GPO, neasurenment was carried out Using thé I"i'ancte System

manuf actured b ters, Corp. (consistin f the 2695 Separatiaons
Vodul o, JEA2RE TacHS BoRRIsat RRT BTSSR IGLT IR L 2upTFeked
GQuard Colum HHR-L x 1, and THF at 1.0 mi/mn for the nobile phase)
under cohfli 4 orRCHI I8 acBeHMS Ltehrer spGPRAdIr YRRt Pt &R Glpr coating
differential refractonmeter tenperature of 40.0C and sanple injection
vol ume ofin108dfx. tpooBRrove adheshoiléongen heha dres neft dnirdt ilayalr
groups of the aforenentioned radiation-pol ynerizabl e conpound (and
parti cul abDyandr éhbanehactiykatlle)yeirs 350ar nore, preferably 7 or nore,
nore preferably 8 or nore and even nore preferably 10 or nore. The
nunber offobungti onal groups is 15 or |less, preferably 13 or less
and nore preferably 12 or less. In the case the nunber of functional

groups of theauadisati-0nRRIMum eri zable conpound is |ess than 5,
curing after irradiating™w th radi ati on becones i nadequate, and there

is the risk t r of obl ens ,wi th pickup. Jn t.he case of
t he nunber o% th u%?th %%%&Ire Si% g%ﬁ:s 3(9?{ tpﬁea yr‘“:’ao*l_’:lr\{la irgﬁ-ep&%gr?é#hiefd‘ﬁ’lge ehed
conmpound, exgeeds 15 | ack .forns in_the tape due to cure shrinkage,
resul tin O')lfalflﬁea?i é‘ﬁﬁ%Fe{lﬂel%c%‘? r BB ‘b? RSN e Madisitn g "End
pi ckup. | n addition, excessive curing causes the adhesive to becone
brittle, tPRet&b§ Fosth? iHFIiN tHen-i sKhep Ehes prde ehvoflaiesiOfe is
fragnents adhering to the back of the chip during pickup. [0034]

As a resukragfiateli nithheadesghonavkigye) nof ezultdre weiqginty eftepphe cut
af orenenti oned radi ati on-pol ynmeri zabl e conpound (and particularly,

ur et hanepaetyhad )X hieos bei 560dtot 300k fnd ahbet ieinligde 6&nfumekiaraled
groups to be 5 to 15, the adhesive tape for sem conductor wafer
processi 8gs2LGOr ek Orhdiee PreSENtahOYLHE | DRy EBKSS0 i 15 PRSShE! £yt O
adequat el y reduce the anount of adhesive that conposes the adhesive

| ayer 30 LRlNG: h Cg: fter |~ .of f
t he tapegraE?Fggglgéeﬁa%fﬁ%fgééﬁug%gﬁé%ﬁg§?€2§%§%%;ﬁ§}?%ﬂefﬁ%9e§%é§%
to the aﬁ e d. In addition, the adhesive tape al so has favorable
nount abi 'ty and pi ckup, and is able to stably hold the adherend
havi ng an b gggular surface. Furt hernore, the aforenmentioned
functi onkf é ups of the aforenentioned radiation-polynerizable

conpound are Ereferably vi nyl groups. [0035]
The aforementioned adhesive layer 300 is formed on at least

one side of the base material layer 200 (see FIG. 1).

Furthermore, the material of the adhesive layer 300 in the form
of a resin solution is normally coated onto the base material
layer 200 by a coating method such as die coating, curtain die
coating, gravure coating, comma coating, bar coating or lip

coating. Although there are no particular limitations on the
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The content of the aforenentioned radi ation-pol ynerizabl e conpound
(and particularly, urethane acrylate) is 30 parts by weight to 70
parts by weight, preferably 40 parts by weight to 60 parts by wei ght
and nore preferably 45 parts by weight to 55 parts by wei ght based on
100 parts by wei ght of the aforenentioned carboxyl group-containing
pol yner. Pickup of the adhesive tape 100 is favorable as a result of

making theieqnkent c@f thhe suadisatlonzpalymen zalkle eeReUnd ;o jke
wi thin the aforenentioned ranges. ag%r Tﬁe afgﬁeﬁgnﬁloﬁed

i ot of CRdePbyePt K B dgont “S%?%%P%%%% RS Dl R, Hne

gi st of the pr esent |nvent|on [ 0037] The aforenentloned

radi at i oA BofJRRFIYattBir Y SRV BARaS saPiedr)Pri RPvRat of Hal diduedheo
facilitate initiation of polynerization of the curing conponent.
Exanpl esadheradidablyomapohynené zehionéns to ttores ddidwide layer after
2, 2-di met hoxy- 1, 2- di phenyl et hane- 1- one, benzophenone, acetophenone,

benzoi n, dbgthngi nonethytuel hes , o beqized the etdydn efther.ovkenzami ti saprLeRY!
et her, benzyl di phenyl sulfide, tetranethylthiuram nonosulfi de,

azobi si sebutys Atidrdnehtidimanzuhgedi. acet yald&rt%?f Lchl g1 eant hsagyi 't'ﬂ%l?;e
[ 0038] Exanpl es of the aforenentloned crossl |nk|ng agent 1 ncl ude

epoxy- basedsg 9§§5kn5§n9e§ﬂ§ng% cb%%cgﬁaa§§e9%i%qP Qﬁglhggbﬁgm of

agents, nethy ol -based crosslinking agent chela

I di based li_nki t
el ami ne-BaSga” o 638FM g A0ene Batd Bty ren Hecan Hiheiage!Based
crosslinkjng, gnts Anpn t hese, isocyanat e-based crosslinking
agent s aP% 8%88 pP%P%?ﬁb?§ Bag kR rohilgle pabesdrievileyegpatter

life) and I ow |l evel of inpurities. [0039] There are no
particul BEYINE tatPonsqenl t e of okesmritiathddd sppeandtivitayedues of
crosslinking agents, and exanpl es thereof include polyisocyanate
conpoundthef apokgmahentnedocyagates, triners of polyi socyanate
conpounds, trinmers of term nal isocyanate conpounds obtained by
reacti ng[pobyisocyanate conpounds and pol yol conpounds, and bl ocked
pol yi socyanat e conpounds obtai ned by sealing a term nal isocyanate

uret hane prepakyaes-dhéRt BoROENAUNOL 1 AXiIINR NGBSk i KEh s %ng&}?ﬁe
pol yval ent isocyanates are used preferably fromthe viewp
group-containing polymer. In addition, the adhesive layer 300
contains a radiation-polymerizable compound (curing component
that causes curing of the adhesive layer 300}). Furthermore,
an antistatic agent or tackifier and the like may also be
included as arbitrary components in this adhesive layer 300.
The following provides detailed descriptions of each component.
{0025]
(1) Carboxyl Group-Containing Polymer
Although examples of the carboxyl group-containing polymer

include copolymers of an addition-type monomer having carboxyl

group and acrylic acid ester, vinyl acetate, acrylonitrile or

12



of allowing the formation of a suitably crosslinked network. This is
because the crosslinking of polyval ent isocyanates nakes it possible
to enhance cohesi on of the adhesive |ayer and inhibit adhesive
deposit to the adherend. [0040] Exanpl es of the aforenentioned
pol yval ent isocyanates used include 2,4-tolylene diisocyanate,
2,6-tolylenediisocyanate, 1,3-xylylene diisocyanate, 1,4-xylylene

di i socya ip e- red n S AT—

diphenyl%g tﬁgﬁé-§$EM53?§§%§yéﬁé@%?géﬁﬁgf%3|§|p‘§%§ %ﬁﬁfﬁ?(f monomer
di i socya h hyl i i_.socyanat i.sophorone .di i socyanat e,
dicycloh:Eall>a‘f{\/]ﬁr?ig’t?égt%?ég?J ﬁg'ggiﬁgbgéghé'e%gngll% BALL LR, 2Rl &

di cycl ohex hnet ane-2,.4'-diisocyanate. _Anong .t hese, at |east one type
of ponvgﬁé PXYd 0 OF SHREELEPELE FF&ﬁﬂﬁﬁéFg’ Lo GREitetAgdofester
2,4-tolyl ene diisocyanate, diphenyl nmethane-4,4'-dijsocyanate and
hexanet hfFeNE  di § RN/t 2Ty Sxehsirabiled. Thesmgtio of fhe number of
af orenenti oned adhesi ve | ayer 300 preferably contains 3 parts by

wei ght t @stgrparespsy teeitdist nofiberosd] icakibmg vdgemoupsor(e speeaf er abl y 4
parts by weight to 10 parts by weight of the crosslinking agent, and
even nor grpupberabpxylpatoaphy weE ¢ht st @afbpanils diyupeicght aohinke
crosslinking agent based on 100 parts by weight of the carboxyl

gr oup- copbaiyRieRG- @Ol ¥TRIng A8 tari@slY isPrd M8 H10s8h ) PlIRY 8BS Ntore
bei ng contained within the aforenentioned ranges, the adhesive tape
for sem PQ@@BQEBE%/V‘@%?H5p'i:9>c‘§%2'5r,‘9a &C%%pnglgfﬁgsgﬂéf%&%%ﬁ t gnygntion

is able to adequately reduce the anpbunt o ve renaining on the

surface e agdhe fter. peeling .,off the tape, while al so having
adequat eggéggéi vzggsa{ %%%é’tﬂﬁ \%lftlﬁagég%gthe 5 e O%dﬁg?erhﬁflb%roéég\?é%,er

t he adhesive tape for sem conductor wafer processing according to the
present PAYBREI 6h RSBURRET 1Ay GALRICE Yidi SkOBPS[ OvHEAT EFPURSY CeERCRY 1
Agent There are no particular limtations on the antistatic agent,
and exanBFe¥rsf ahtFhiatFararent TN Gt didel i fdomgn soateinasg
anionic surfactants, cationic surfactants, nonionic surfactants and
anphot er eetsurdrptraht e whthddithieonf o pemeet sonéd camers , bt lae kdheish ver |,
ni ckel , antinony-doped tin oxide or tin-doped indium oxide, for

exanpl e, tape fised «as canidritail Gadgendsotbasihgvies A letPeicidietsily
dependence. [0043] (4) Tackifier There are no particul ar

limtati gpsien the dackidd gha 20damBl 8BS HanBrkihiess wseduirielyude
rosin resin, ter pene resin, counarone resin, phenol resin, Styrene

o b O R DR o AR PPLACL OB SHIRAY o
least one of a vinyl acetate monomer and addition-type monomer
having a functional group other than a carboxyl group may also
be copolymerized in this carboxyl group-containing acrylic
polymer within a range that does not impair the gist of the
present invention.

[0026]
Examples of the aforementioned addition-type monomer

having a carboxyl group include methacrylic acid, acrylic acid,

itaconic acid and maleic anhydride. Examples of acrylic acid

13



Exanpl es of applications of the adhesive tape for sem conductor wafer
processing of the present invention include, in addition to dicing
tape, electronics applications such as back grinding tape or printed
board protective tape, w ndow glass protective film decorative
marking filmand base materials for medical and sanitary
pharmaceuticals. [0045] <Adhesive Tape (D cing Tape) Usage Met hod>

A known gRiRed Gan1Reu$es S0 %,diﬁﬁl%&et,h%ggﬁggéﬂc‘ﬁfa%e 20Qt HFhexy1

exanpl e, after attaching and fixi'ng the ive tape '100 to-“an
adher end i for f. sen ctar fer t.he |ike, the
senicond&ggg?g§§Vi eygéd%&t%g# ggg%di%iEggf%gpgﬁgﬁ?sqﬁﬁy e
slicer. After cutting,, L the_adhesive tape 100 is irradiated with

Ul t £ avi ol BE TP S EOnPRAE. Shuied Ty el base GiterianY ) Rpsrasuuiate,
Followi ng _irradiation, after expandi ng the adhesive tape 100 radially
usi ng a YpFELEAVL Mg the citydedss e 2y drppeiekaly lbavkias rohiars Bada
constant interval, the sem conductor devices are pushed up with a
needl e addmehéyliakénoafhel hevihagriyéemepushedngpthehe, setn teadticooe
devi ces are picked up by suctioning with a vacuumcollet or air

pi ncett etybel bHwecr pyi coumtd rgterr BelscRgadi Aramt vy .gEXARIES i[s@Q46]
The follow ng provides an expl anation of Exanples 1 to 7 and

Conpar at b¥ecExamphesylate, Sbaceorsing 4@ | he-adhesiame, i aaQe:yli%CteO!‘anfdge

present invention. Furthernore, the present invention is not limte

by th ; <P td f. D gl
b par iy uT RO e PTGy Gk ARa A0 HAr e T el GRE e AT ek

copol yrmer, _conprising a_palystyrene segnent represented ner al
formul a Fffygﬁ %c&gnﬁﬁgggyéﬁs659eﬁ3rg86¥én9r98€ré§eﬁ9§%%6§i6§&§ra
f I 2 f h ial th th
or & SRR giShg B EBared Lo e 25, Lhg ater al fhat, cpTRoses he

scattering of end materials and chipping in order to improve
adhesion with the adherend.
[0027]

In addition, there are no particular limitations on the
addition-type monomer having a functional group other than
carboxyl group, and examples thereof include hydroxyethyl
methacrylate, hydroxyethyl acrylate, hydroxypropyl
methacrylate, hydroxypropyl acrylate, dimethylaminoethyl
methacrylate, dimethylaminoethyl acrylate, acrylamide,
methylol acrylamide and glycidyl methacrylate.

[0028]

For example, an acrylic resin represented by the following

chemical structural formula (3), namely a copolymer of

addition-type monomers having carboxyl group in the form of

14



[ Chemical Formula 4] -(CH CH2), o(1) (In formula (1), n
represents an integer of 2 or nore.) [0049] [Chem cal Fornula 5]
-(CHCH2 CG=CH2(2) CH3 (In formula (2), n represents an integer of 2
or nore.) [0050] After kneading the aforenentioned naterials
conposi ng the base material |layer 200 with a biaxial kneader, the
kneaded m xture was extruded with an extruder to produce the base

mat eri al olayen 200; faWdnge Ayl Dk ckNesssPL- 139 PR AQQPdE 2-ethylhexyl

acrylate, is used for the carboxyl group-containing acrylic
polymer. In this chemical structural formula, n preferably
represents a molar equivalent of 85 parts by weight to 95 parts
by weight, and m preferably represents a molar equivalent of
5 parts by weight to 15 parts by weight. If the value of m is
lower than the aforementioned range, the ability to follow the
irregularities on the surface of the adherend becomes poor,
resulting in the risk of the chips scattering or cutting fluid
penetrating into the back of the chip during dicing, while if
the value of m exceeds the aforementioned range, adhesion
between the adhesive layer and the adherend becomes excessive,
thereby resulting in the risk of the occurrence of problems with
pickup. Among the aforementioned ranges, n is more preferably
the molar equivalent of 90 parts by weight, and m is more
preferably the molar equivalent of 10 parts by weight.
[0029]

[Chemical Formula 3]

[(0030]

15



A carboxyl group-containing acrylic polyner was prepared for use as
t he carboxyl group-containing polyner of the adhesive |ayer 300. The
car boxyl group-containing acrylic polyner was obtai ned by solution
pol ymeri zati on of 90% by wei ght of butyl acrylate and 10% by wei ght
of acrylic acid in toluene solvent in accordance with routine

met hods. Thi s carboxyl group-containing acrylic polymer is a resin

havi ng a wei ght r: wehght . w7 rati.q of
t he nunber ogags?%?lgggﬁggkﬁg't é%%%ﬁ%ﬁ-qﬁ“ﬁ%&%gggw'g%%ﬁ%g%kég%é%'
groups/ car boxyl .gro 0/10. [0052] 50 parts by wei ght of
ur et hane acré%gﬁgghggﬁﬁﬁm%%t i ght average nol ecul ar wei ght of 1400
and 9 functh&gal grougs trade nane:  UA- 33H, Shin-Nakamura Chem ca
Co., Ltd.) wer& preparéd pREA™6h 708 FaFPEPRY Gel gHiset ahe CHEaRYI
group-contai ni ng polymer for use as the curing conponent of the
adhesi veCPEYERC350 thgi RISEPeCaGaNFOLEC Gher afbieghtends yREasided abyl
GPC by dissolving 20 ng of the urethane acrylate in 6 m of

t et r ahydpotbpaah( FHENP 1LEROoFe dber effomremeasicaed ed out using the

Al'li ance System manufactured by Waters Corp. (consisting of the 2695
Separ at i eadibdohepo24ihdé rRetbaet cvapbodex iPet egkomnondBkneeh oaiHR- L x
2 + TSK Guard Colum HHR-L x 1, and THF at 1.0 mM/mn for the nobile

phase) uaéeFlﬁeathb@m§fgﬁc@igﬁbmnec&§ﬁa%é§tUhgngkuﬂQtQGnahhterna!
differential refractoneter tenperatureée of 40.0C and sanpl e injection

vol une Oﬁe%9?§ﬁgia£@B?gg%%kgﬂncgigﬁgﬁsmg 8%%%%?5t8g,aurethane

radi ati on- po rza ound in the

2, 2-di met haxy-2- phen cet ophenone re prepared based on 100 parts
by meigh%cg X?ﬁ%’c%%%%§§PegBS§§?ESH?§FﬁrnépgéVyﬁﬁFyiégSar?Eoﬁy wei ght
of a crossljnking agent in the formof a polyi socyanate-based
crosslinW?ﬁbaﬁﬁgﬁFt rEObYEBE?Eda%%X%ﬂt%ﬁ£¥b0“ﬁﬁ?@§rﬂ9aﬁ@hgﬁﬁe§ﬁapﬁe
car boxyl group-containing polyner. [0053] A resin solution for

t he adhe3F¥¥LRA§et S 3DV fpsahteparedd byh el endilvig tisebatevsrentrackédy
car boxyl group-containi ng pol yner, urethane acrylate,

radi ati onfpohynadheable lkownpowret bedlwrioss lpiddiug ageite. rAbherd due
coating this resin solution onto the base material |ayer 200 so that

t he thi ckoesise dfouddihedhesiavelkayen 1389 aft e HadiHas A d be
coated resin solution was dried for 5 mnutes at 80C to obtain the

igﬁé;gﬁd§9@@§hﬂe £apg1300. [H95ai Ryl uatdionof Adhesiveness tPeq
when irradiated with ultraviolet light. Adhesive strength of
the adhesive layer 300 decreases as a result of a base resin
being incorporated in the crosslinked structure of urethane
acrylate by this curing. Furthermore, other curing components
may also be used together with urethane acrylate within a range
that does not impair the gist of the present invention, examples
of which include trimethylolpropane triacrylate,
tetramethylolmethane tetraacrylate, pentaerythritol

triacrylate, pentaerythritol tetraacrylate,

dipentaerythritol monohydroxy pentaacrylate,
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After allowing to stand at 23C for 7 days or nore after preparation,
t he adhesive tape 100 was adhered to an adherend in the formof a
sem conduct or wafer. The adhesive strength of the adhesive tape 100
to the mrrored surface of the sem conductor wafer 20 minutes |ater
was neasured with a 1800 peel test. The 180 peel test was carried out
using a universal tester (trade nane: Tensilon, A& D Co., Ltd.) under
conditio (W I ture »40 Ny nt al
Eﬁ%)@f’lt@@r?@}ﬁ'r&%gffeﬁ%@aﬁ%%%?.%?t%, 1€ 4 %ufc;g&?&% vhienne

pressure of normal pressure an I'ing spee The nean
val ue of .t L.ting.a lve.strength chart was used.as th
adhesivedé ?gkg?#eéfﬁfﬁeﬂggﬁggﬁ&éll§§gFr§gﬁ%ﬁéprgyﬁﬁﬁylﬁnﬁeggﬁFQ&
adhesi ve stre&ﬁth of éOOO cN 25 qg1or more was evaluated wwth_ a @
that of SO8CEKFISMPLE CEEESERAALLH0EVENIBLAnPRdSOEFArEarEd YRRLR Sa
O, and that of |less than 500 cN 25 mm was evaluated with an X

[0055] [OU3Ad a result of carrying out the aforementioned

eval uation, the adhesive strength was 1600 cN 25 nm and the adhesive

strength of The wdhebivavenpee 100 dcmltehe wadhbrend tims adoaknahedoned
as(refer to the following Table 1). [0056] <Evaluation of Pickup and

Adhesi verBapasibr-pol ymerdbhbl e ptefSdigd A Sedipeanduciionr Maf akc@hbee
t he adhesive tape 100 under conditions of 23C and allowing to stand

for 20 nhpuyestelhessepbconrduetel wabet Was,dheadot-ondyrsi ZgoeE 10 mMm
x 10 mm After dicing, the adhesive tape 108 was irradiated wth

't . : . . ¢
Suct | onet o £ R Vet a f by S e e BRT oo e ot S Ee R
i nt | - of m. d t i ft th i ' d f
from t netadRaST v Eap 5 200by 08 ' TPArt BObFERLAD PRAJHFoEHETeOE 1o
sem cond @§6 wafers fromthe adhesive tape 100. The case of bein%
able to g§ upt 9595 dr DEFECEALINS U C&F d&fiTosTset BPrRaPErseRably

evaluated with a 0, that of 90%to
2500 or less and most preferably 2000 or less. If the weight

average molecular weight of the radiation-polymerizable
compound is less than 500, the adhesive is susceptible to
scattering during dicing resulting in the risk of contamination
of the chip surface, while there is alsoc the risk of increased
susceptibility to adhesive transfer to the adherend, thereby
making this undesirable. If the weight average molecular
weight of the aforementioned polymerizable compound exceeds
20000, the amount of adhesive composing the adhesive layer 300
that remains on the surface of the adherend after peeling off
the radiation tape cannot be adequately reduced, while there
is also the risk of being unable to obtain adequate adhesive
strength with respect to the adherend. In addition, when

considering decrease of the ability to follow the
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| ess than 99% was evaluated with a 0, and all other cases were
evaluated with an X. [0057] Mor eover, an eval uation was al so
made of the occurrence of so-called adhesive deposit as to whether or
not a portion of the adhesive that conposes the adhesive | ayer 300
remai ns on the surface of the sem conductor wafer after peeling off

t he adhesive tape 100. More specifically, adhesive deposit on the

surface of-rthe1aeaigeadynt Phe vgf.ef 5 g %htehsdggiisﬁ&%& Wt R

adhered after dicing as we as adherence of adhesive scattere

during dig¢in . ORPOSI Si fromth ide where. the adhesi.ve
t ape 100%&55§5%§%%£§1g9 §§<%%ﬁafgggﬁegappa Eat%%?%€¥a€ﬁ%?é”§6¥%r&§§
visual ly._.The case of .there_hei ng, no occurrence of adhesjve deposit
oradher EHRAAGH L FBERAF ORT (HIF SBIP CBHANA OF CHBS e oo e! SYhPTATede
with a g, the occurrence of adhesive deposit or adherence of adhesive
in 5% or WPAEEUSRTaFRightt RE $BRI EoAdasLon welers nigabdealcoaredndi i a
C), and the occurrence of adhesive deposit or adherence of adhesive
in nore phahe3%dly 3PL0obrt Resseni conduct or wafers was eval uated with
an X. [0058] As a result of carrying out the aforenmentioned

eval uati §083299% of the diced chips were able to be picked up and

pi ckup was evaluated as g. Since there was no occurrence of adhesive

deposit or adheegnfplef cadhesd titird askhe-sentsondyct s »yé@ifg{i{tsa Lehe
di ci ng, adhesive deposit was al so evaluated as C) (refer to the

fo'|0“jnﬂoI@EE@a})we&%gﬁgbf(%%@Eg%graﬁeftiongge adhesive tape 100 was

obtained in the sane nner as anpl e wth the exception of that

i ndi cate 2l ow, 5 arts.b i ght of urethane acrylate having a
wel gt adBrags  Rar BRI iarBE St Btet AT BRI L Ygr dapenane
(trade nane: _Mranmer PU610, M won Specialty Chemcal Co., Ltd.) were
preparedaﬁagéatSﬂ 1809p rFEIBVaﬁégﬁﬁPhgf(ﬁégrégﬁﬁéﬁﬁlas GPC) .
group-contai ni ng polynmer for use as the curing conponent of the
adhesi veRL&)erIBODC % ax@dn i, T i plegtt 3 1By badiigmis of measwEmdnhkiyng
agent in the formof a polyisocyanate-based crosslinking agent were
pr epar edthasefiopsndti paed GRY, weiaghtr eafenttheasacboxybd out using the
gr oup- cont ai ni ng pol yner.

Alliance Systemmanufactured by Waters Corp. (consisting of the

2695 Separations Module, 2414 Refractive Index Detector, TSK
Gel GMHHR-L x 2 + TSK Guard Column HHR-L x 1, and THF at 1.0
ml/min for the mobile phase) under conditions of a column
temperature of 40.0°C, internal differential refractometer
temperature of 40.0°C and sample injection volume of 100 uL.
[0033]

In addition, the number of functional groups of the
aforementioned radiation-polymerizakle compound (and
particularly, urethane acrylate) is 5 or more, preferably 7 or
more, more preferably 8 or more and even more preferably 10 or

more. The number of functional groups is 15 or less, preferably
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[ 0060] Thi s adhesive tape 100 was eval uated for adhesiveness to
t he adherend, pickup and adhesive deposit in the same manner as
Exanpl e 1. [0061] As a result, adhesive strength according to
the present exanple was 1400 cN 25mm and adhesi veness of the
adhesive tape 100 to the adherend was evaluated as (c). Since 100% of
the diced chips were able to be picked up, pickup was eval uated as D.

Si nce t hene, Was B REAYEE Y11 HarAdhesiue, deposifty pf¢ @%f&?&%u%e

adhesive to the diced sem conductor wafers, adhesive deposit was al'so

3 o8 e2ublls bhEl S biol o Lald PUNL IS D B008h (KR8 6

A dicing tape was 0 he  sane mannéer

exception of th i ndi cat edbel . 30 parts by wei ght of urethane

acr yloat elﬁgjﬁﬁ%sg%g%' gift tavet ﬁggeﬁlﬂ Je?rtlxﬂgq Uﬁitgo’?aq%@l%fh@egomes
functional groups (trade nane; UA-33H, Shin-Nakanura Chem cal Co.,
Ltd.) mﬂ@agﬁaﬁaﬁsd P EReGT 100-Npaiek of the ghcustenhe chpokykems
group-cont ai ni ng pol ymer for use as the curing conponent of the
adhesi veviL4)epigBOP - | nimddie iwrse o ihartes nhynhwei ghft fohcaionadsirokiosg
agent in the formof a polyisocyanate-based crosslinking agent were
pr epar edoliasedradid00opapbdivhyriveeghe campgderdcaxboxys 15, slack forms
gr oup- cont ai ni ng pol yner. [0063] Thi s adhesi ve tape 100 was

eval uat ednfeie adhesivenes cure theiadhgeende swi ckup BNEHAJRESE VS the
deposit in the same manner as Exanple 1. [0064]
occurrence of problems with chipping and pickup. In addition,
excessive curing causes the adhesive to become brittle, thereby
resulting in the risk of the problem of adhesive fragments
adhering to the back of the chip during pickup.
[0034]

As a result of making the weight average molecular weight
of the aforementioned radiation—polymerizable compound (and
particularly, urethane acrylate) to be 500 tc 3000 and the
number of functional groups to be 5 to 15, the adhesive tape
for semiconductor wafer processing according to the present
invention makes it possible to adequately reduce the amount of
adhesive that composes the adhesive layer 300 remaining on the
surface of the adherend after peeling off the tape, while also
having adequate adhesive strength with respect to the adherend.
In addition, the adhesive tape also has favorable mountability
and pickup, and is able to stably hold the adherend having an

irregular surface,
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As a result, adhesive strength according to the present exanple was
2000 cN 25 mm and adhesi veness of the dicing tape to the adherend
was evaluated as @. Since 96% of the diced chips were able to be

pi cked up, pickup was evaluated as C). Since there was no occurrence
of adhesi ve deposit or adherence of adhesive to the diced

sem conductor wafers, adhesive deposit was al so evaluated as 0 (refer

to the fol |l owyrhkabidrel) tHOBGB) ctin@iBheddFunctiofadi §LHGpE ape Mas
obtained in the sanme manner as Exanple 1 with the exception of that

indiCate%&%&%ﬂkn%Qo&%@t%a@&d@?dﬂﬁpé§¥ﬁ€f¥%¥ﬂ¥%l““:iéﬁﬁ%'&?@ ng a

wei ght average nol ecul ar wei ght o 00 an groups

(trade n%%%gegéb§§Hg%n&§:§%E%§ mura Chem cal Co., Ltd.) were prepared

based on part 't he carboxyl group-containing polymner
for use ?% 533 curing conmponent of the adhesive |layer 300. In

addi tion, 833art s by wei ght of a crosslinking agent in the formof a
pol yi socyanat e- based crossli nki ng agent were prepared based on 100

parts by wei ghe epPntRBL Rl Bbryd L gr onpn Ebered fiaty afdiognmecl ysossjable
Thi s adhesive tape 100 was eval uated for adhesiveness to the

adher end copbokng daddapdesi veldeppsitre rharne asayd ateines 38 d&eanplby
1. [0067] As a result, adhesive strength according to the

present exdghletwas0 120G < My25e frgh t Ansk aelesh e nes paet st be wh ig to
tape to the adherend was evaluated as (c). Since 100% of the diced

chips veke ghkest 8ybaephakedndPmopé cﬁﬁ@f@@ébfyawg&@pt@sopweﬁm_to
adhesi ve deposit or adherence of adhesive occurred to 2%of the diced

o Fonas! artaL B GRS eRae b g R UL AI AR Ol o
aforementioned carboxyl group-containing polymer. Pickup of
the adhesive tape 100 is favorable as a result of making the
content of the radiation-polymerizable compound to be within
the aforementioned ranges.

[0036]

The aforementioned curing component is preferably used
with a radiation polymerization initiator and crosslinking
agent within a range that does impair the gist of the present
invention.

[0037]

The aforementioned radiation polymerization
(photopolymerization) initiator is added to facilitate
initiation of polymerization of the curing compcnent.

Examples of radiation polymerization initiators include

2,2-dimethoxy-1,2-diphenylethane-1-one, benzophenone,
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A dicing tape was obtained in the same nmanner as Exanple 1 with the
exception of that indicated below 20 parts by weight of urethane
acryl ate having a wei ght average nol ecul ar wei ght of 1400 and 9
functional groups (trade name: UA-33H, Shin-Nakamura Chem cal Co.,
Ltd.) were prepared based on 100 parts by wei ght of the carboxyl
group-contai ni ng polyner for use as the curing conponent of the

adheSiYeabéléPhéggneLnb@ﬂ@bﬁh?”be%z%ﬁht%thyWe%%ﬂ%erb%n%%Q%SEEﬂ ihng
agent in the tormof a polyisocyanate-based crosslinki ng agent re

prepar ed hased Ben£ggﬁgggb§5g§5?eg%ﬂ%rofb%ﬁﬁgggggggxgépguig5dﬁés

gr oup- cont ai ni ng po . Thisa

eval uat ed _for_adhesi yeness to_the.adherend, . picku nd adhesi.ve
deposit - hoerutllE EHERRER HnkRhTaR] “Spppher obutlRehs rauer
adhesi ve strength according to the present exanple was 2200 cN 25 nm
and adhediibenegs ., ofliphetdilciangd Bapblposoahshadheiendewas eval uated as
(c). Since 92% of the diced chips were able to be picked up, pickup
was eval yavedjas C). Since there was no occurrence of adhesive
deposit or adherence of adhesive to the diced sem conductor wafers,

adhesi ve dep@%iaﬁng\)i@% Sfaﬂ/g\&%_ta%r%%h%fi%etdociggsi?ﬁf(ﬂ?% r&ﬁgewli?lcmlde

[0071] (Exanple icing tape was obtained in"the sanme manner

o3, EXATPL ok bbelne £xcoptl oBcoL oL ! adcabed el 20 part s by

wei ght ane acrylate rage nolecul ar wei ght
of 1400 %ggsglfu Etionaln rou&s gtgagg name: UA-SiH,kShin-Nakanura
Cheni cal SSLEEN)Onere gPép FERYHReRAGR166°F5M L2 BYInBAGRESof ¢ he
car boxyl grouE-containing pol yner for use as the curing conponent of
t he adheSPGearayBRrS880CTIPRSA4RKEREN2TS E8rt §2bY 1HéNENP2ER ]
crosslinking agent in the formof a polyisocyanate-based crosslinking
agent wef&Ooppépakengbasedten medapanesbbyedecghssdinkhagcapbokyl and
group-cont ai ni ng pol yner. [0072]

polyvalent metal chelate-based crosslinking agents. Among

these, isccyanate-based crosslinking agents are used

preferably based on their high productivity (pot life) and low

level of impurities.

[0039]

There are no particular limitations on the aforementioned
isocyanate-based crosslinking agents, and examples thereof
include polyisocyanate compounds of polyvalent isocyanates,
trimers of polyisocyanate compounds, trimers of terminal
isocyanate compounds obtained by reacting polyisocyanate
compounds and polycl compounds, and blocked polyisocyanate
compounds obtained by sealing a terminal isocyanate urethane

prepolymer with a phenol or oxime and the like. Among these,

polyvalent isocyanates are used preferably from the viewpoint
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Thi s adhesive tape 100 was eval uated for adhesiveness to the
adherend, pickup and adhesive deposit in the sane manner as Exanpl e
1. [0073] As a result, adhesive strength according to the
present exanple was 900 cN 25 mm and adhesi veness of the dicing tape
to the adherend was evaluated as C). Since 100% of the diced chips
were able to be picked up, pickup was evaluated as D. Since adhesive

deposit ek adheienge:rE ?QP@étY@nQSELHr§ﬂ15ébf§@d¥o§§fid¥éﬁeﬁetwork
sem conduct or wafers, adhesive dep03|t was eva uat ed as (refer

the fol | owing;Taple 1 &9@7&0% TRl ) A %'mqeagpgﬁw@@a bt ained

in the sane nmanner as i-Cat ed
bel ow. A G rbox ra ntaln 0 ti,o of . nupber, of ester
groups to nunbe%/ 3%’ ylerg}aﬂf%s% %‘éﬁifnp?gd:ﬁ}?eadﬁgﬁﬁﬁet]r%y%ﬁ@
met hod as Exanple 1 was repared i nstead of the carboxyl

group coﬁP&FHFﬁgaHBP§ﬁ¥€ 8fPCRé CadRe$ife aFRPEENF00. 50 parts by
wei ght of urethane acrylate having a wei ght average nol ecul ar wei ght

of 1400 &R848lfunctional groups (trade nanme: UA-33H, Shin-Nakanura
Chem cal Co., Ltd.) were prepared based on 100 parts by wei ght of the

car boxyl grolxecgiea of ndepof yremef of onse pad yad eaiir 1 sige gnnpone nits caf
t he adhesive layer 300. 5 parts by weight of a polyi socyanate-based

crossli nkhaguagent4-viesey prepan edobgsadren 400-0sT§Berhy wekght 2ok tkhe
car boxyl group-contai ning polynmer for use as the crosslinking agent

of the adghes r e 120 was
evaluateg ?o?ygd%ggﬁvgﬁgggcggggﬁé adﬁere§%§lgﬁg ﬁgxgﬁgﬁggﬁeglve

deposi t Bgﬁgiﬁgghgggngr4asd§?%ggg [0076] As a result,

adheS|ve sbr accordihg to resenf exanpl e was 800 cN 25 mm

and adhe |v nes he di to t he adherend.was. eval uat ed as
irhsh

Si ncaLBaGhY aPséé?é 8&1 BFYRALE: “BEtpyLRen ERY 1pERaRS
mas eval uated as Q).

diisocyanate, hexamethylene diisocyanate, isophorone
diisocyanate, dicyclchexylmethane-4,4'-diisocyanate and
dicyclohexylmethane-2,4'~diisocyanate. Among these, at least
one type of polyvalent isocyanate selected from the group
consisting of 2,4-tolylene diisocyanate,
diphenylmethane-4,4'-diisocyanate and hexamethylene
diisocyanate is exemplified.
[0041]

The aforementioned adhesive layer 300 preferably contains
3 parts by weight tc 14 parts by weight of crosslinking agent,
more preferably 4 parts by weight to 10 parts by weight of the
crosslinking agent, and even more preferably 5 parts by weight
to 7 parts by weight of the crosslinking agent based on 100 parts

by weight of the carboxyl group-containing polymer. Asa result
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Si nce adhesive deposit or adherence of adhesive occurred to 3% of the
di ced sem conduct or wafers, adhesive deposit was al so evaluated as 0
(refer to the following Table 1). [0077] (Conparative Exanple 1)

A dicing tape was obtained in the same nanner as Exanple 1 with the
exception of that indicated below 50 parts by weight of urethane
acryl ate having a wei ght average nol ecul ar wei ght of 467 and 4

functionak gneupsoktiadeiAgMBgekayseadgTedAz2li6Zh wNpRantKayaku Co.,
Ltd.) were prepared based on 100 parts by wei ght of the carboxy

I
- -0} SyL o] n .of t.h
nos e oy BB g g R A e Ty B Cae aea s 2hablf cor
i nki db 100 ts by.weight of th
Car boxyl TBFE Lo T AG GRS For U@ o LEP8L PR G ek

of the adhesive hayer 300. E0078] Thi s adhesi ve tape 100 was
eval uat e@°FEP2LHEsFIEHESStPE ARRUREnefeABDeplERUBCRAANABR Sy D
deposit in the sane manner as Exanple 1. [0079] As a result,
adhesi veSutrfaagtdf &dcopdinagend ahecprstitne offakaei vapexaiplle adso
1900 cN 25mm and adhesi veness of the dicing tape to the adherend was
eval uat edausnP.ad@iqnea 68 ebivhe Wiaertichi ph sy @bke e hahpireked
up, pickup was evaluated as X. Since adhesive deposit or adherence

of adheslyeecoceyy rge bahd6%veftihe rdircednsesheoptyehRirar@bebessing
adhesive transfer was evaluated as X (refer to the follow ng Table

1). [0089tcéLamparad inte E&@@Bln% Zhventioh A &b d %%oﬁ%l%bbﬁispﬁg Jn
the same manner as Exanple 1 with the exception of that

i ndi cate @@h@yL 50 parts bywei ght of urethane acrylate having a
wei ght average nol ecul ar wei ght of 20000 and 15 functional groups

(trade nane: r I 152, Mwon Specialty Chemcal Co., Ltd.) were
pr epar ed baséggoggﬁbaggﬁﬁFsAgﬁnﬁgight of the carboxyl

group-contaiﬁing polgner for use as the curing conponent of the
adhesi ve | ayBFT3GH S BO RS I el gRL t8ELanpoiy B prdtte tiaseaent,
crosslinking agent were prepared based on 100 parts by weight of the

car boxyl 2%¢ @¥ETEd:§SaP hiaid isdiamisr agent sise eabinhbude essl fatkiany sageoh
of the adhesive |ayer 300.
as anionic surfactants, cationic surfactants, nonicnic

surfactants and amphoteric surfactants. In addition, powders
of carbon black, silver, nickel, antimony-~doped tin oxide or
tin-doped indium oxide, for example, are used as antistatic
agents that have no temperature dependence.
[0043]

(4) Tackifier

There are no particular limitations on the tackifier, and
examples of tackifiers used include rosin resin, terpene resin,
coumarone resin, phenol resin, styrene resin, aliphatic
petrcocleum resins, aromatic petroleum resins and

aliphatic/aromatic copolymer-based petroleum resins.
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[ 0081] Thi s adhesive tape 100 was eval uated for adhesiveness to
t he adherend, pickup and adhesive deposit in the same manner as
Exanpl e 1. [0082] As a result, adhesive strength according to
the present conparative exanple was 400 cN 25 mm and adhesi veness of
the dicing tape to the adherend was evaluated as X. Since 92% of the
di ced chips were able to be picked up, pickup was eval uated as C).
Since there was no occurrence of adhesive transfer or adherence of
adhesi ve [P84€he diced seni conductor wafers, adhesive transfer was
evaluated as C) (refer to the follow ng Table 1). [0083] (Conparative
Exanpl e 3) Examrlgisciodg arapd omds obtst &itnddrs @ Aies 19ame aRenié’ as
Exanple 1 with the exception of that indicatedbel ow. 50 parts

bywei ght sefnigpetihateracaidmpeohassngga iehgprepeartagevent eculiaclude,
wei ght of 11000 and 3 functional groups (trade nanme: Mraner PU320,

M won Speei abitiytChbanteadli €ong tdgk) awesrer piepsd etbglasact ionhslGhgpakks
by wei ght of the carboxyl group-containing polynmer for use as the

curing coapenghtnafinhheapdhes yeihaver p38%q proakts iy Wabaht wahddw
pol yi socyanat é- based "crossl i nking agent were prepared based on 100

arts b .gh ar, | .qr t al.ni I, I, .f:0 e as
Phe. or osdlEell RrBLelRevERTRIRY, qCBI50a RDitloP Pl anlChalel, 2
l.Luat ed f.or adhesi veness to dher end,

o ciup. Al CBAELRY & e R R e A “Po Gt i fop L Re CBREArL
pi ckup a % e n e n I. [0085]
As a res%b%a5?dhesive strength according to the present
<Adhesive Tape (Dicing Tape) Usage Method>
A known method can be used for using the adhesive tape 100.
For example, after attaching and fixing the adhesive tape 100
to an adherend in the form of a semiconductor wafer and the like,
the semiconductor device is cut into individual elements with
a rotary slicer. After cutting, the acdhesive tape 100 is
irradiated with ultraviolet light from the side of the base
material layer 200. Following irradiation, after expanding
the adhesive tape 100 radially using a special jig to increase
the interval between chips to a constant interwval, the
semiconductor devices are pushed up with a needle and the like.
After having been pushed up, the semiconductor devices are
picked up by suctioning with a vacuum collet or air pincette,
followed by mounting or housing in a tray.
Examples

[0046]
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conparati ve exanple was 870 cN 25 nm and adhesi veness of the dicing
tape to the adherend was evaluated as (c). Since 73% of the diced
chips were able to be picked up, pickup was evaluated as X. Since
there was no occurrence of adhesive transfer or adherence of adhesive
to the diced sem conductor wafers, adhesive transfer was eval uated as
(c) (refer to the following Table 1). [0086] (Conparative Exanple 4)
A dicing tape,wa tai.ned_in the sanme ner. as_ EXx | e wth th
except i on of TPRaEorRan L BECREBEHIE o ST TIL: oh Yo Pa e ERoTH
Soken Chemical & Engineering Co., Ltd.) was prepared instead of the
car boxy| 2B dePRyFR tat T r?@‘a&&lﬁ?ep- BP 1 RECRINESIIveC| YR BEF 10 LRt s
by wei ght of urethane acrylate having a wei ght average nol ecul ar

wei ght ol02400 &he SregAvti dpREPNGLobps (W¥EERIMARe, U8 esent

Shi n- Nakanura Chemical Co., Ltd.) were prepared based on 100 parts by
wei ght ofintrhetdéanboxyhogr digpitedt Aynthgspokymepleer use as the curing
conponent of the adhesive |ayer 300. 5 parts by weight of a

pol yi socyapate- based crosslinking agent were prepared based on 100
parts by weight of the carboxyl group-containing polyner for use as
the crosslinkingragent  of the adhesive layer 300. [0087] This
adhesi ve tape 100 "was eval uated for adhesiveness to the adherend,

pi ckup and aqegﬁhﬁ%tQ%RO%%tDE%iB@eTﬁﬁgg manner as Exanple 1. [0088]
a gtha

As a result, esiveé stren cording to the present conparative
exanpl e was 0 cN 25 mm .and adhesj veness. of the, di.cing tape to the
ether end was COBR s G He R ISP hdES HIORERL T 4Rtk 8RR bS Horb Labie
to be picked UE, gickup was eval uated as (c). Since adhesive deposit
or adher@ficd BLOGHhESPIEYBEEUFPBRTLE1100R0POLHELYFEER SBATEBRduUCt Or
waf ers, adhesive transfer was evaluated as X (refer to the foll ow ng
Tabl e 1) repoegehtedonpaganevel EXanphéasXl) and a vinyl polyisoprene
segment represented by general formula (Z2) were prepared for
use as the material that composes the base material layer 200.

[0048]

[Chemical Formula 4]
—{CH—CH)—

(N

({In formula (1), n represents an integer of 2 or more.)
[0049]

[Chemical Formula 5]

—(CH—CH,);—
|
C=CH, (2)

|
CH,

(In formula (2), n represents an integer of 2 or more.)
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A dicing tape was obtained in the same nmanner as Exanple 1 with the
exception of that indicated below A silicon-based polyner (trade
name: TSE3221S, Monentive Performance Materials, Inc.) was prepared
i nstead of the carboxyl group-containing polymer of the adhesive

| ayer 300. 50 parts by weight of urethane acryl ate having a wei ght
aver age nol ecul ar wei ght of 1400 and 9 functional groups (trade nane:
UA- 33H, ?&@g- kamura Chem cal Co., Ltd.) were prepared based on 100
parts by 8 t of the carboxyl group-containing polyner for use as
the curing c%gponent of .the adhesive |ayer 300. 5 parts by wejght of
a pol yi socyahdt&H4a849¢Pgsits ﬂ?i%&%&&%%’@abﬁébﬁ%%dxﬁé%%l% th6o
parts by weight of the carboxyl group-containing polynmer for use as
t he crosbepakmagesgant leverhdO0Qdhashve bapadiadofnepdege] the kngpided
adhesive tape 100 was eval uated for adhesiveness to the adherend,

pi ckup andxadmesivae depaosded withe asaretmadeer tas pEvdopkee the paGE81]
As a result, adhesive strength according to the present conparative

exanpl e m@%ea%iglcm/ag%rng@o andiadhesi-neness sQf otchesdi ging tape to the
adherend was eval uated as X. SinCe 95% of the diced chips were able

to be pi ﬁﬁglgp, pi ckup was eval uated as C). Since adhesive deposit
or adher f adhesive occurred to 25% of the di ced sem conduct or

waf ers, adhesive deposit was evaluated as X (refer_.to the foll ow ng
Table 1). [0@9§Frbgyx}sgppgp—ggngaenlng acrylic polymer was prepared

for use as the carboxyl group-containing polymer of the adhesive
layer 300. The carboxyl group-containing acrylic polymer was
obtained by solution polymerization of 20% by weight of butyl
acrylate and 10% by weight of acrylic acid in toluene solvent
in accordance with routine methods. This carboxyl
group-containing acrylic polymer is a resin having a weight
average molecular weight of 600, 00C, and the ratio of the number
of ester groups to the number of carboxyl groups (ester
groups/carboxyl groups) was 90/10.

[0052]

50 parts by weight of urethane acrylate having a weight
average molecular weight of 1400 and 9 functional groups (trade
name: UA-33H, Shin-Nakamura Chemical Co., Ltd.) were prepared
based on 100 paris by weight of the carboxyl group-containing
polymer for use as the curing component of the adhesive layer
300. Weight average molecular weight was measured by GPC by

dissolving 20 mg of the urethane acrylate in 6 ml of
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tetrahydrofuran (THF). GPC measurement was carried out using
the Alliance System manufactured by Waters Corp. (consisting

of the 2695 Separations Module, 2414 Refractive Index Detector,
TSK Gel GMHER-L x 2 + TSK Guard Column HHR-L x 1, and THF at
1.0 ml/min for the mobile phase) under conditions of a column

temperature of 40.0°C, internal differential refractometer

temperature of 40.0°C and sample injection volume of 100 uL.
In addition, 3 parts by weight of a radiation-polymerizable
compound in the form of 2,2-dimethoxy-2-phenylacetophenone

were prepared based on 100 parts by weight of the carboxyl

group-containing polymer. 5 parts by weight of a crosslinking
agent in the form of a polyisocyanate-based crosslinking agent
were prepared based on 100 parts by weight of the carboxyl

group-containing polymer. |

[0053]

A resin solution for the adhesive layer 300 was prepared
by blending the aforementioned carboxyl group-containing
polymer, urethane acrylate, radiation-polymerizablie compound
and crosslinking agent. After coating this resin solution onto

the basematerial layer 200 so that the thickness of the adhesive
layer 300 after drying was 15 ym, the coated resin solution was
dried for 5 minutes at 80°C to obtain the desired adhesive tape

100.

[0054]
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0 0 X 0 Adhesiveness to adherend (c) (c) 00O0O0O

<Fvaluation of Adhesiveness to Adherend>
After allowing to stand at 23°C for 7 days or more after

preparation, the adhesive tape 100 was adhered to an adherend
in the form of a semiconductor wafer. The adhesive strength

of the adhesive tape 100 to the mirrored surface of the
semiconductor wafer 20 minutes later was measured with a 180°
peel test. The 180° peel test was carried out using a universal
tester (trade name: Tensilon, A & D Co., Ltd.) under conditions
of an environmental temperature of 23°C, environmental pressure
of normal pressure and pulling speed of 300 mm/min. The mean
value of the resulting adhesive strength chart was used as the
adhesive strength of the adhesive layer 300 (cN/25 mm). A

measured adhesive strength of 1000 cN/25 mm or more was

evaluated with a ©, that of 500 cN/25 mm to less than 1000 cN/25
mm was evaluated with a O, and that of less than 500 cN/25 mm

was evaluated with an X.

[0055]
As a result of carrying out the aforementioned evaluation,
the adhesive strength was 1600 cN/25 mm, and the adhesive

strength of the adhesive tape 100 to the acdherend was evaluated
as © (refer to the following Table 1).

[0056]

<Evaluation of Pickup and Adhesive Deposit>
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X Content of radiation- polynerizable conmpound (partsbyw.) OS CS CE
OL 03 08 Cs Os

After pressing a semiconductor wafer onto the adhesive tape

100 under conditions of 23°C and allowing to stand for 20 minutes,

the semiconductor wafer was diced to a size of 10 mm x 10 mm.
After dicing, the adhesive tape 100 was irradiated with
ultraviolet light, the surface of the diced semiconductor
wafers was suctioned with an vacuum-suctioning cellet, and four
needles at an interval of 4 mm were used to 1lift up the diced
semiconductor wafers from the adhesive tape 100 by 500 pm to
pick up the diced semiconductor wafers from the adhesive tape

100. The case of being able to pick up 99% or more of the diced

semiconductor wafers was evaluated with a ©, that of 90% to
less than 99% was evaluated with a O, and all other cases were

evaluated with an X.
[0057]

Moreover, an evaluation was also made of the occurrence
of so-called adhesive deposit as to whether or not a portion
of the adhesive that composes the adhesive layer 300 remains
on the surface of the semiconductor wafer after peeling off the
adhesive tape 100. More specifically, adhesive deposit on the
surface of the semiconductor wafers where the adhesive tape 100
was adhered after dicing as well as adherence of adhesive
scattered during dicing to the opposite side from the side where

the adhesive tape 100 was adhered or on a lateral surface therecof
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were observed visually. The case of there being no occurrence
of adhesive deposit or adherence of adhesive on the
semiconductor wafers was evaluated with a ©, the occurrence
of adhesive deposit or adherence of adhesive in 5% oxr less of
all of the semiconductor wafers was evaluated with a O, and
the occurrence of adhesive deposit or adherence of adhesive in
more than 5% of all of the semiconductor wafers was evaluated
with an X.

{0058]

As a result of carrying out the aforementiocned evaluations,
99% of the diced chips were able to be picked up and pickup was
evaluated as ©. Since there was no occurrence of adhesive
deposit or adherence of adhesive to the semiconductor wafers
after dicing, adhesive deposit was also evaluated as @ (refer
to the following Table 1).

{0059]

{(Exanple 2)

The adhesive tape 100 was obtained in the same manner as
Example 1 with the exception of that indicated below. 50 parts
by weight of urethane acrylate having a weight average molecular
weight of 1800 and 6 functional groups (trade name: Miramer
PU610, Miwon Specialty Chemical Co., Ltd.) were prepared based

on 100 parts by weight of the carboxyl group-containing polymer
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for use as the curing component of the adhesive layer 300. In
addition, 5 parts by weight of a crosslinking agent in the form
of a polyisccyanate-based crosslinking agent were prepared
based on 100 parts by weight of the carboxyl group-containing
polymer.

[0060]

This adhesive tape 100 was evaluated for adhesiveness to
the adherend, pickup and adhesive deposit in the same manner
as Example 1,

[0061)]
As a result, adhesive strength according to the present

example was 1400 cN/25 mm, and adhesiveness of the adhesive tape

100 to the adherend was evaluated as ©. Since 100% of the diced

chips were able to be picked up, pickup was evaluated as ©.

Since there was no occurrence of adhesive deposit or adherence

of adhesive to the diced semiconductor wafers, adhesive deposit
was also evaluated as © (refer to the following Table 1).

[0062]

(Example 3)

A dicing tape was obtained in the same manner as Example
1 with the exception of that indicatedbelow. 30 parts by weight
of urethane acrylate having a weight average molecular weight
of 1400 and 9 functional groups (trade name: UA-33H,

Shin-Nakamura Chemical Cc., Ltd.) were prepared based on 100
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parts by weight of the carboxyl group-containing polymer for
use as the curing component of the adhesive layer 300. In
addition, 5 parts by weight of a crosslinking agent in the form
of a polyisocyanate-based crosslinking agent were prepared
based on 100 parts by weight of the carboxyl group-containing
polymer.

[0063]

This adhesive tape 100 was evaluated for adhesiveness to
the adherend, pickup and adhesive deposit in the same manner
as Example 1.

[0064]
As a result, adhesive strength according to the present

example was 2000 cN/25 mm, and adhesiveness of the dicing tape

to the adherend was evaluated as ©. Since 96% of the diced

chips were able to be picked up, pickup was evaluated as O.

Since there was no occurrence of adhesive deposit or adherence
of adhesive to the diced semiconductor wafers, adhesive deposit
was also evaluated as © (refer to the following Table 1).
[0065]

(Example 4)

A dicing tape was obtained in the same manner as Example
1 with the exception of that indicated belcw. 70 parts by weight
of urethane acrylate having a weight average molecular weight

of 1400 and 9 functional groups (trade name: UA-33H,
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Shin-Nakamura Chemical Co., Ltd.) were prepared based on 100
parts by weight of the carboxyl group-containing polymer for
use as the curing component of the adhesive layer 300. In
addition, 5 parts by weight of a crosslinking agent in the form
of a polyisocyanate-based crosslinking agent were prepared
based on 100 parts by weight of the carboxyl group-containing
polymer.

[0066]

This adhesive tape 100 was evaluated for adhesiveness to
the adherend, pickup and adhesive deposit in the same manner
as Example 1.

[0067]
As a result, adhesive strength according to the present

example was 1200 ¢N/25 mm, and adhesiveness of the dicing tape

to the adherend was evaluated as ©. Since 100% of the diced

chips were able to be picked up, pickup was evaluated as ©.
Since adhesive deposit or adherence of adhesive occurred to 2%
of the diced semiconductor wafers, adhesive deposit was
evaluated as O (refer to the following Table 1).
[00€8]

(Example 5)

A dicing tape was obtained in the same manner as Example
1 with the exception of that indicated below. 20 parts by weight

of urethane acrylate having a weight average molecular weight
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group-contai ning acrylic polymer Carboxyl group-containing acrylic
pol ymer  Car boxyl group-containing acrylic polyner Carboxyl
group-contai ning acrylic polynmer Carboxyl group-containing acrylic
pol yrer
of 1400 and 9 functional groups {trade name: UA-33H,
Shin-Nakamura Chemical Co., Ltd.) were prepared based on 100
parts by weight of the carbexyl group-containing polymer for
use as the curing component of the adhesive layer 300. 1In
addition, 5 parts by weight ¢f a crosslinking agent in the form
of a polyisocyanate-based crosslinking agent were prepared
based on 100 parts by weight of the carboxyl group-containing
polymer.
[0069]
This adhesive tape 100 was evaluated for adhesiveness to
the adherend, pickup and adhesive deposit in the same manner
as Example 1.
[0070]
As a result, adhesive strength according to the present

example was 2200 ¢N/25 mm, and adhesiveness of the dicing tape

to the adherend was evaluated as ©. Since 92% of the diced

chips were able to be picked up, pickup was evaluated as O.
Since there was no occurrence of adhesive deposit or adherence
of adhesive to the diced semiconductor wafers, adhesive deposit
was evaluated as @ (refer to the following Table 1).
[0071]

(Example ©6)

A dicing tape was obtained in the same manner as Example

1 with the exception of that indicatedbelow. 20 parts by weight
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of urethane acrylate having a weight average molecular weight
of 1400 and 9 functional groups (trade name: UA-33H,
Shin-Nakamura Chemical Co., Ltd.) were prepared based on 100
parts by weight of the carboxyl group-containing pclymer for
use as the curing component of the adhesive layer 300. In
addition, 5 parts by weight of a crosslinking agent in the form
of a polyisocyanate-based crosslinking agent were prepared
based on 100 parts by weight of the carboxyl group-containing
polymer.

[0072]

This adhesive tape 100 was evaluated for adhesiveness to
the adherend, pickup and adhesive deposit in the same manner
as Example 1.

[0073]
As a result, adhesive strength according to the present

example was 900 cN/25 mm, and adhesiveness of the dicing tape

to the adherend was evaluated as (0. Since 100% of the diced

chips were able to be picked up, pickup was evaluated as @.

Since adhesive deposit or adherence of adhesive occurred to 5%

¢f the diced semiconductor wafers, adhesive deposit was
evaluated as O (refer to the following Table 1).

[0074]
(Example 7)

A dicing tape was cobtained in the same manner as Example
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1 with the exception of that indicated below. A carboxyl
group-containing polymer (ratio of number of ester groups to
number of carboxyl groups: 98/2) produced using the same method
as Example 1 was prepared instead of the carboxyl
group-containing polymer of the adhesive layer 300. 50 parts
by weight of urethane acrylate having a weight average molecular
weight of 1400 and 9 functional groups (trade name: UA-33H,
Shin-Nakamura Chemical Co., Ltd.) were prepared based on 100
parts by weight of the carboxyl group-containing polymer for
use as the curing component of the adhesive layer 300. 5 parts
by weight of a polyisocyanate-based c¢rosslinking agent were
prepared based on 100 parts by weight ¢f the carboxyl
group-containing polymer for use as the crosslinking agent of
the adhesive layer 300.

[0075]

This adhesive tape 100 was evaluated for adhesiveness to
the adherend, pickup and adhesive deposit in the same manner
as Example 1.

[0076]
As a result, adhesive strength according to the present

example was 800 cN/25 mm, and adhesiveness of the dicing tape

to the adherend was evaluated as O. Since 95% of the diced

chips were able to be picked up, pickup was evaluated as O.

Since adhesive deposit or adherence of adhesive occurred to 3%
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of the diced semiconductor wafers, adhesive deposit was also
evaluated as O (refer to the following Table 1).
[0077]

(Comparative Example 1)

A dicing tape was obtained in the same manner as Example
1 with the exception of that indicatedbelow. 50 partsbyweight
of urethane acrylate having a weight average molecular weight
of 467 and 4 functional groups (trade name: Kayarad T-1420(T),
Nippon Kayaku Co., Ltd.) were prepared based on 100 parts by
weight of the carboxyl group-containing polymer for use as the
curing component of the adhesive layer 300. 5 parts by weight
of a polyisocyanate-based crosslinking agent were prepared
based on 100 parts by weight of the carboxyl group-containing
polymer for use as the crosslinking agent of the adhesive layer
300.

[0078]

This acdhesive tape 100 was evaluated for adhesiveness to
the adherend, pickup and adhesive deposit in the same manner
as Example 1.

[0079]
As a result, adhesive strength according to the present

comparative example was 1900 cN/25 mm, and adhesiveness of the
dicing tape to the adherend was evaluated as ©. Since 67% of

the diced chips were able to be picked up, pickup was evaluated
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acrylic polynmer group-containing acrylic polynmer Acrylic polyner
Silicon-based pol yner uxa-dnop rxa-dnop s' XxE-dnmop [ 0093] In

t he adhesive tapes 100 according to Exanples 1 and 2, the eval uations
of adhesi veness to the adherend, adhesive deposit and pickup were al
@ In addition, in the adhesive tapes 100 of Exanples 3 and 4,

eval uations for two of the parameters were @and that for the other

par anet er. Oa: A0t - i - %@ gﬁ?w d. 6,
eval uation for oS,nledo ﬁe&%gféﬁn%e&eér%pﬁ;osg rgé;]r t osete?aocgﬂlﬁgreot her

two paraneters , , .
occurred to 16% of the diced semiconductor wafers, adhesive

transfer was evaluated as X (refer to the following Table 1).

[0080]

{(Comparative Example 2)

A dicing tape was obtained in the same manner as Example
1 with the exception of that indicated below. 50 parts by weight
of urethane acrylate having a weight average molecular weight
of 20000 and 15 functional groups (trade name: Miramer SC2152,
Miwon Specialty Chemical Co., Ltd.} were prepared based on 100
parts by weight of the carboxyl group-containing polymer for
use as the curing component of the adhesive layer 300. 5 parts
by weight of a polyisocyanate-based crosslinking agent were
prepared based on 100 parts by weight of the carboxyl
greup-containing polymer for use as the crosslinking agent of
the adhesive layer 300.

[0081]

This adhesive tape 100 was evaluated for adhesiveness to
the adherend, pickup and adhesive deposit in the same manner
as Example 1.

[0082]
As a result, adhesive strength according to the present

comparative example was 400 ¢N/25 mm, and adhesiveness of the

dicing tape to the adherend was evaluated as X. Since 92% of
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were C), and in the adhesive tape 100 of Exanple 7, all eval uations
were C). In contrast, in the dicing tapes according to Conparative
Exanples 1 to 5, at |east one of the evaluations for adhesiveness to
t he adherend, adhesive deposit and pickup was X. [0094] (Exanple Al)
<Production of Dicing Tape> A dicing (adhesive) tape 100 was
obtained in the sane manner as Exanple 1 with the exception of that

i ndi cat ednelOMey chi @%E@a@@lémtrd/bétﬁ 1 B NG apWeLgPty Y @A0%ated
nol ecul ar weli ght of ?2 00 g/ mol and 10 functional groups (tra e nane:

M r anmer peci alty Chem ¢ d for
Use as ¢S SUr: i n&?nﬁgﬁéﬁt "GP Pﬂeoaa%g?%%%%d% er or
<Eval uati on of Adhesiveness to Adherend> Adhesi veness to t he
adher endad@s rengeuateddhrstiie $antheanieredas eBiawpliactow wa fehre ,
exception of that indicated bel ow Measur ed adhesive strength of

500 cN 25dABL0keMFanWasreyas aketaytdd aas @ apdréhato afnd e 1hang
500 cN 25 mm was evaluated wth an X. [009

Table 1).
[0083]

(Comparative Example 3)

A dicing tape was obtained in the same manner as Example
1 with the exception of that indicated below. G50 parts by weight
of urethane acrylate having a weight average molecular weight
of 11000 and 3 functional groups (trade name: Miramer PU320,
Miwon Specialty Chemical Co., Ltd.) were prepared based on 100
parts by weight of the carboxyl group-containing polymer for
use as the curing component of the adhesive layer 300. 5 parts
by weight of a polyisocyanate-based crosslinking agent were
prepared based on 100 parts by weight of the carboxyl
group-containing polymer for use as the crosslinking agent of
the adhesive layer 300.

[0084]

This adhesive tape 100 was evaluated for adhesiveness to
the adherend, pickup and adhesive deposit in the same manner
as Example 1.

[0085]

As a result, adhesive strength according to the present
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<Eval uati on of Adhesive deposit> An eval uati on was nmade of the
occurrence of so-called adhesive deposit as to whether or not a
portion of the adhesive that conposes the adhesive |ayer 300 remains
on the surface of the sem conductor wafer after peeling off the

di cing tape 100. More specifically, adhesive renmaining on the surface
of the sem conductor wafers where the dicing tape 100 was adhered

after peebipdrathvkhexdinplagwdaner Qg2 Wal, | 238 AMNEEBNEE 9 of the
adhesive scattered during dicing to the opposite side fromthe si

de
where theg.di.cing_tape 100 adhered or _on a_laterak surface fhereof
were: obsdiatioy PebElTs i etnsd g FPncr st afrodiAF Reurt e Bt ot
adhesi ve deposit or adherence of adhesive on the sem conductor wafers

was eval Gheediogd el XCDWeNki dlele He@ beik¢lead airof Padkepiwas ¢apdsiatedy
adherence of adhesive was evaluated with an X. [0097] As a result of

carryi ngaguiX I hgialer ementi gaednevetdiattONSe o AANEE h6rStHRRGif Mas
1300 cN 25 mm and adhesi veness of the dicing tape 100 to the

adher end lLuate Si.nc her. noe occurrence of
adnes: ve EshRe A A R alveohautrsr Bucrel S ReeRERUFEEh Pl anesi ve
tape 100, adhesive deposit was evaluated as O (refer to the follow ng
Tabl e 2) 2adheEOBE LERBPGAEI 6AS AV &S a5 © Prekep wadhsy dcdadoadnon
the sane manner as Exanple 1 with the exception of that indicated

bel ow. Tabl&he)case of being able to pick up 95% or nore of the

di ced sem conductor wafers was evaluated with a C), and all other
cases wengogyal uated with an X [0099]

(Comparative Example 4)

A dicing tape was obtained in the same manner as Example
1 with the exception of that indicated below. An acrylic
pcelymer (SK Dyne 1491H, Soken Chemical & Engineering Co., Ltd.)
was prepared instead of the carboxyl group-containing polymer
of the adhesive layer 300. 50 parts by weight of urethane
acrylate having a weight average molecular weight of 1400 and
9 functional groups (trade name: UA-33H, Shin-Nakamura Chemical
Co., Ltd.) were prepared based on 100 parts by weight of the
carboxyl group-containing polymer for use as the curing
component of the adhesive layer 300. 5 parts by weight of a
polyisocyanate-based crosslinking agent were prepared based on
100 parts by weight of the carboxyl group-containing polymer
for use as the crosslinking agent of the adhesive layer 300.
[0087]

This adhesive tape 100 was evaluated for adhesiveness to
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As a result of carrying out the aforenentioned eval uation, 99% of the
di ced chips were able to be picked up and pi ckup was eval uated as 0O
(refer to the following Table 2). [0100] (Exanple A2) The dici ng
tape 100 was obtained in the same manner as Exanple Al with the
exception of that indicated bel ow Urethane acrylate having a wei ght
aver age nol ecul ar wei ght of 14000 g/ nol and 15 functional groups
(trade nape: altheasBy, 960 MMuOoLIRPectal dap &her Galt HO sanld thahnd@s
prepared for use as the curing conponent of the adhesive |ayer 300.
In additggnExgmgggtg_by wei ght of a crosslinking agent in the form of
a pol yi socyanat e-based cros slinking agent were prepared based on 100
parts by[@%%ﬁ t of the carboxyl group-containing polynmer. [0101]

This dicin pe 100 was eval uated for adhesiveness to the adherend,
adhesi ve deposit andgﬁickup in.the sane manner as Exa [0102]

nmple Al.
As a result, 23dReSEFE Sy SAGER1YEC ARG Ho AOROFHESefO ERENPIESRES
900 cN' 25 mm and adhesi veness of the dicing tape 100 to the adherend
was eval gamegrasivge skaveladiesidld ¢8Y@s mm canfades omniket orf the
waf ers peeled fromthe dicing tape 100 was not observed, adhesive

deposit wasiagaktupbedoash€) adbbneadlR@% efrathatducad shi psiweke 1abke
to be picked up, pickup was evaluated as O (refer to the follow ng

Tabl e 2) j I .C] )
ot ai ned T TTar S5t i A SHERIEPE Ghisd oy e kRl Sy 4R R s
i ndi cated bel ow. Urethane acryl ate having a wei ght average nol ecul ar
wei ght oft 5487 gPADICeafdig Siyfe CGeoRsl tgrsugsherrade wdnadhegdysr ad
T-1420 (T) , N ppon Kayaku Co., Ltd. ) was prepared for use as the
curing coopuoneatl ab the adhedevditayesed@@onBupabtswhyewei ghtihetiae
pol yi socyanat e- based ‘

transfer was evaluated as X (refer to the following Table 1).

[0089]

(Comparative Example 5)

A dicing tape was obtained in the same manner as Example
1 with the exception of that indicated below. A silicon-based
polymer (trade name: TSE3221S, Momentive Performance Materials,
Inc.) was prepared instead of the carboxyl group-containing
polymer of the adhesive layer 300. 50 parts by weight of
urethane acrylate having a weight average molecular weight of
1400 and 9 functional groups (trade name: UA-33H, Shin-Nakamura
Chemical Co.; Ltd.) were prepared based on 100 parts by weight
of the carboxyl group-containing polymer for use as the curing
component of the adhesive layer 300. 5 parts by weight of a
polyisocyanate-based crosslinking agent were prepared based on

100 parts by weight of the carboxyl group-containing polymer
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crosslinking agent were prepared based on 100 parts by weight of the
car boxyl group-containing polynmer for use as the crosslinking agent

of the adhesive |ayer 300. [0104] This dicing tape was eval uat ed
for adhesi veness to the adherend, adhesive deposit and pickup in the
sanme nmanner as Exanple Al . [0105] As a result, adhesive strength

according to the present conparative exanple was 1900 cN 25 nm and
adhesi veggsugt hbetHkCtRgstapeki Ayt igeREheF anth Was avaldat_d 2%00)..
Si nce adhesive deposit to the sem conductor wafers peeled fromthe

di ci ng t apg gqcurred, adhesi ve deposit was evaluated as X. Since 67%
of the diceg chi ps were able to be picked up, pickup was eval uated as

X (refer to e fallaow.n abl e ...[0106 ative Exanpl e
AR LB L R el M LML Atk S e

exception of that indicated bel ow. Urethane acryl ate having a wei ght
aver age hBFe@dREFeREr gRE C6HP2878 72N ADHV arftPESS i i dialS Gt dpsner
(trade nanme: Mraner SC2152, Mwon Specialty Chemcal Co., Ltd.) was
pr epar eda@PoExa8®1gs lt-he curing conponent of the adhesive |ayer 300. 7
parts by wei ght of a polyi socyanat e-based crosslinking agent were
prepared [b&%éd on 100 parts by weight of the carboxyl
group-contai ni ng polynmer for use as the crosslinking agent of the

adhesi ve | ayers 30@esi01Q7]adhesivENist rdingthg alcrfee Masy evaltihat ea ofs@ht
adhesi veness to the adherend, adhesive deposit and pickup in the sane

manner a%oﬁé@%ﬁ%@v@'ex&ﬁé@@]was 340 cN/25 mm, and adhesiveness of the
dicing tape to the adherend was evaluated as X. Since 95% of
the diced chips were able to be picked up, pickup was evaluated
as O. Since adhesive deposit or adherence of adhesive
occurred to 25% of the diced semiconductor wafers, adhesive
deposit was evaluated as X (refer to the following Table 1).

[0092]
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As a result,

adhesive strength according to the present conparative
exanpl e was 400 cN 25 nm and adhesiveness of the dicing tape to the
adherend was eval uated as X. Since adhesive deposit to the
sem conductor wafers peeled fromthe dicing tape did not occur,

adhesi ve deppsi .Lal—uaiged_a:: C—Since - 100% of the diced chips
were able to pe pi cked| up, pickup was|eval atedfas O|(refgr to |the
followng T me,; 2). [OLO9] (Conparatiye Exanpl e|A3) Di ci ng tape
was obtained ¥ & the saf® naffer ExgRpl e |Al wil®h t he exd&pti d® of
that indi catiéli®bel ow. |Jrethane acryl ate haying a wei ght aver agdg
nmol ecul ar wejight of 11000 gfnol and 3[functi onall groups (t|rade |[nang:
M ramer PU320, M won Specialty Chemcal Co|, Ltd.) was prepared fof
use as the CLﬁ'l ng conppnent | of the adhesive layer 300. 5 parts |by
wei ght of a |gol yi socyaffat e- Bsed|@ross®i nkii®g ag@nt were pepar|ed
based on 100 parts by wei ght of the carboxyl group-caontaining polyper
for use as the crosslihkingl agent of fhe adhesive |ayer 300. [0110
Thi s dicing tape was eyval uated for adhesi veness|to the adherend,
adhesi ve dep(ﬁlwt and pj ckup|in the sape manpner as Exanple |Al. [|0111]
As a result,|zadhesive sbrenghbh agpordi®g t ot he |present cagpardid ve
exanpl e was cN 25 pm apd adhesi véness|of the diging tlape tjo the
adher end was| ®val uated| as C). Sinhce aglhesiye deposit [to the
sem conduct owfﬂ)ers peet-edf+omthe—thcing—tape—di-drnet—gecur;
adhesi ve depgsi.tzwa$ eval uafed as C). |Since 73%of the diged chips
were able tg bé %ig:lied up, pickup wasieval yated|as X|(refer to |the
fol lowing Tab] & 2)s o[ Ofld2] [XonpaRatiye ExaRple|d4) |7 n @
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Dicing tape was obtained in the same manner as Exanple Al with the

exceptio
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This dicing tape was eval uated for adhesiveness to the adherend,
adhesi ve deposit and pickup in the same manner as Exanple A . [0117]
As a result, adhesive strength according to the present conparative
exanpl e was 340 cN 25 mm and adhesi veness of the dicing tape to the
adherend was evaluated as X. Since adhesive deposit to the

sem conductor wafers peeled fromthe dicing tape occurred, adhesive
deposi t @@% %Yaluated as X. Since 100% of the diced chips were able
to be pi eg up, pickup was evaluated as O (refer to the foll ow ng

Table 2). [0%%8khe gghggqgeotgpésolgo according te Examples 1 and 2,

the evaluations of adhesiveness to the adherend, adhesive
deposit and pickup were all ©@. In addition, in the adhesive
tapes 100 of Examples 3 and 4, evaluations for two of the
parameters were ©® and that for the other parameter was J, in
the adhesive tapes 100 of Examples 5 and 6, evaluation for one

of the parameters was © and those for the other two parameters
were O, and in the adhesive tape 100 of Example 7, all

evaluations were O. 1In contrast, in the dicing tapes

according to Comparative Examples 1 to 5, at least one of the
evaluations for adhesiveness to the adherend, adhesive deposit
and pickup was X.
[0094]

(Example Al)

<Production of Dicing Tape>

A dicing (adhesive) tape 100 was obtained in the same manner
as Example 1 with the exception of that indicated below.

Urethane acrylate having a weight average molecular weight
of 3200 g/mol and 10 functional groups (trade name: Miramer
MUS500, Miwon Specialty Chemical Co., Ltd.) was prepared for
use as the curing component of the adhesive layer 300.

[0095]
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00 Adhesive deposit 0 0 X 0 0 X X Adhesi veness to adherened 0 O

<Evaluation of Adhesiveness to Adherend>
Adhesiveness to the adherend was evaluated in the same
manner as Example 1 with the exception of that indicated below.

Measured adhesive strength of 500 cN/25 mm or more was

evaluated with a O, and that of less than 500 cN/25 mm was

evaluated with an X.

[009¢6]

<Evaluation of Adhesive deposit>

An evaluation was made of the occurrence of so-called
adhesive deposit as to whether or not a portion of the adhesive
that composes the adhesive layer 300 remains on the surface of
the semiconductor wafer after peeling off the dicing tape 100.
More specifically, adhesive remaining on the surface of the
semiconductor wafers where the dicing tape 100 was adhered after
peeling off the dicing tape 100 as well as adherence of adhesive
scattered during dicing to the opposite side from the side where
the dicing tape 100 was adhered or on a lateral surface thereof
were observed visually. The case of there being no cccurrence
of adhesive deposit or adherence of adhesive on the
semiconductor wafers was evaluated with a O, while the
occurrence of adhesive deposit or adherence of adhesive was

evaluated with an X.

[0087]

As a result of carrying out the aforementioned evaluations,
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0 X 0 X X Anount of crosslinking agent (parts by weight) Li) NLON

1)

edhesive strength was 1300 cN/25 mm, and adhesiveness of the
dicing tape 100 to the adherend was evaluatedas O. Since there
was no occurrence of adhesive deposit in the semiconductor
wafers peeled from the adhesive tape 100, adhesive deposit was
evaluated as O (refer to the following Table 2).
(0098]

<Evaluation of Pickup>

Pickup was evaluated in the same manner as Example 1 with
the exception of that indicated below.

The case of being able to pick up 95% or more of the diced

semiconductor wafers was evaluated with a O, and all other

cases were evaluated with an X.
[0099]

As a result of carrying out the aforementioned evaluation,
99% of the diced chips were able to be picked up and pickup was
evaluated as O (refer to the following Table 2).

[0100]

(Example AZ)

The dicing tape 100 was obtained in the same manner as
Example Al with the exception ¢f that indicated below. Urethane
acrylate having a weight average molecular weight of 14000 g/mol
and 15 functional groups (trade name: Miramer MU9510, Miwon

Specialty Chemical Co., Ltd.) was prepared for use as the curing
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LOW No. of functional groups of radiation- polymnerizable conpound OT
ST ST rn OT

component of the adhesive layer 300. In addition, 7 parts by
weight of a crosslinking agent in the form of a
polyisocyanate-based crosslinking agent were prepared based on
100 parts by weight of the carboxyl group-containing polymer.
[0101]

This dicing tape 100 was evaluated for adhesiveness to the
adherend, adhesive deposit and pickup in the same manner as
Example Al.

[0102]

As a result, adhesive strength according to the present
example was 900 cN/25 mm, and adhesiveness of the dicing tape
100 to the adherend was evaluated as O. Since adhesive deposit
to the semiconductor wafers peeled £rom the dicing tape 10C was
not observed, adhesive deposit was evaluated as O. Since 100%
of the diced chips were able tobe picked up, pickup was evaluated
as O (refer to the following Table 2).

[0103]

{Comparative Example Al)

Dicing tape was obtained in the same manner as Example Al
with the exception of that indicated below. Urethane acrylate
having a weight average molecular weight of 467 g/mol and 4
functional groups (trade name: Kayarad T-1420(T), Nippon Kayaku
Co., Ltd.) was prepared for use as the curing component of the

adhesive layer 300. 5 partsbyweight of a polyisocyanate-based
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Or Mol ecul ar wei ght of radiation- polynerizable conmpound (My) OOZE
000 YE L9V 20787 00011 0008 0008 Main materi al

crosslinking agent were prepared based on 100 parts by weight
of the carboxyl group~containing polymer for use as the
crosslinking agent of the adhesive layer 300.

[0104]

This dicing tape was evaluated for adhesiveness to the
adherend, adhesive deposit and pickup in the same manner as
Example Al.

[0105]

As a result, adhesive strength according to the present
comparative example was 1900 cN/25% mm, and adhesiveness of the
dicing tape to the adherend was evaluated as O. Since adhesive
deposit to the semiconductor wafers peeled from the dicing tape
occurred, adhesive deposit was evaluated as X. Since 67% of
the diced chips were able to be picked up, pickup was evaluated
as X (refer to the following Table 2).

[0106]

(Comparative Example AZ2)

Dicing tape was obtained in the same manner as Example Al
with the exception of that indicated below. Urethane acrylate
having a weight average molecular weight of 20787 g/mol and 15
functional groups (trade name: Miramer SC2152, Miwon Specialty
Chemical Co., Ltd.) was prepared for use as the curing component
of the adhesive layer 300. 7 parts by weight of a

polyisocyanate-based crosslinking agent were prepared based on
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resin of adhesive | ayer Carboxyl group-containing acrylic polyner

Car boxy!

group-contai ning acrylic polymer Carboxyl group-containing

acrylic polyner Carboxyl group-containing acrylic polymner

100 parts by weight of the carboxyl group-centaining polymer
for use as the crosslinking agent of the adhesive layer 300.
[0107]

This dicing tape was evaluated for adhesiveness to the
adherend, adhesive deposit and pickup in the same manner as
Example Al.

[0108]

As a result, adhesive strength according to the present
comparative example was 400 cN/25 mm, and adhesiveness of the
dicing tape to the adherend was evaluated as X. Since adhesive
deposit to the semiconductor wafers peeled from the dicing tape
did not occur, adhesive deposit was evaluated as O. Since
100% of the diced chips were able to be picked up, pickup was
evaluated as O (refer to the following Table 2).

[0109]

(Comparative Example A3)

Dicing tape was obtained in the same manner as Example Al
with the exception of that indicated below. Urethane acrylate
having a weight average molecular weight of 11000 g/mol and 3
functional groups (trade name: Miramer PU320, Miwon Specialty
Chemical Co., Ltd.) was prepared for use as the curing component
of the adhesive layer 300. 5 parts by weight of a
polyisocyanate-based crosslinking agent were prepared based on

100 parts by weight of the carboxyl group-containing polymer
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Car boxyl group-containing acrylic polyner Acrylic polyner
Si | i con-based pol yner TVxa El rxE Ty. xa. dnmop Conp. Ex. A2 Ey' xa. dwop
try-xg-dnop Conp. Ex. A5

for use as the crosslinking agent of the adhesive layer 300.
[0110]

This dicing tape was evaluated for adhesiveness to the
adherend, adhesive deposit and pickup in the same manner as
Example Al,

(0111]

As a result, adhesive strength according to the present
comparative example was 870 ¢cN/25 mm, and adhesiveness of the
dicing tape to the adherend was evaluated as (O. Since adhesive
deposit to the semiconductor wafers peeled from the dicing tape
did not occur, adhesive deposit was evaluated as O. Since 73%
of the diced chips were able to be picked up, pickup was evaluated
as X (refer to the following Table 2).

[0112]

(Comparative Example A4)

Dicing tape was obtained in the same manner as Example Al
with the exception of that indicated below. An acrylic polymer
(trade name: SK Dyne 1491H, Soken Chemical & Engineering Co.,
Ltd.) was prepared for use as the carboxyl group-containing
polymer cf the adhesive layer 300. Urethane acrylate having
a welght average molecuiar weight of 8000 g/mol and 10
functional groups (trade name: Miramer MU9500, Miwon Specialty
Chemical Co., Ltd.) was prepared for use as the curing component

of the adhesive layer 300. 5 parts by weight of a
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[0119] In the dicing tapes 100 of Exanples Al and A2, the

eval uati ons of adhesiveness to the adherend, adhesive deposit and

pi ckup were all C. In contrast, in the dicing tapes of Conparative
Exanples Al to A5, at |east one of the evaluations of adhesiveness to
t he adherend, adhesive deposit and pickup was X. | NDUSTRI AL
APPLI CABI LI TY [0120] The adhesive tape for sem conductor wafer

processi pg, 9f sbRG E%§QBBSE?V@|56§%%i%‘ﬁ%ﬁ#‘ﬁ%ggﬁﬁg%’% E?g%lagrgﬁ based on

processi ng sem conductor wafers a e to reduce
t he anmou of hesive_ r i ni on, the surface of an _adherend.after
boel 1 ng 0P PREET a3k TRlfE ety bR P REFERbE S ABaLEeE
[0121] 1Q0 Dicing tape (adhesjve. tape for sem conductor wafer

b ooctsi AGF 200 BasEhRetart ol Nayts qHsh Ty 06 At dvE T A9
CLAIMS 1. An adhesive tape for sem conductor wafer processing,
conpri si h§1a3base material |ayer and an adhesive |ayer formed on at

| east one side of the base material |ayer, wherein
This dicing tape was evaluated for adhesiveness toc the

adherend, adhesive deposit and pickup in the same manner as
Example Al.
[0114]

As a result, adhesive strength according tc the present
comparative example was 300 ¢N/25 mm, and adhesiveness of the
dicing tape to the adherend was evaluated as X. Since adhesive
deposit to the semiconductor wafers peeled from the dicing tape
occurred, adhesive deposit was evaluated as X. Since 100% of
the diced chips were able to be picked up, pickup was evaluated
as O (refer to the following Table 2).

[0115]

(Comparative Example A5)

Dicing tape was obtained in the same manner as Example Al
with the exception of that indicated below. A silicon-based
polymer (trade name: TSE32218, Momentive Performance Materials,
Inc.) was prepared for use as the carboxyl group-containing
polymer of the adhesive layer 300. Urethane acrylate having
a weight average molecular weight of 8000 g/mol and 10

functional groups (trade name: Miramer MU9500, Miwon Specialty
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t he adhesive | ayer contains a carboxyl group-containing polymer, a
radi ati on-pol yneri zabl e conmpound and a crosslinking agent, t he
wei ght average nol ecul ar wei ght of the radiation-pol ynerizabl e
conmpound is 500 or nore and 20000 or |ess, the nunber of functional
groups of the radiation-polynerizable conpound is 5 or nore, and

the content of the crosslinking agent is 3 parts by weight to 14
parts bycwehgbhikased L‘EH.}%Q?&E%a@éd“ﬁbﬂ@seois the &@F PO ¥Homponent
group-contai ning polyner. 2. The adhesive tape for sem conduct or
waf er pragesgi,n i imd, ej i ght _aver age
nDIecuIag%mg?Shgdggg?ﬁg Egﬁ%gt?gﬁipo y%%??éa ?e%%% M%u%ﬁ Fs 1000 or
nore and 2$000 or IegsL and .t he q%ﬁ? r. of fun%tional grougg i S %9 or
more.  3PCTH&SRHKBEAYE PAFEFOroOTemE BOSFWAT e PRPBEESS s ed on
according to claim1, wherein_ the carboxyl group-containing polynmer
further gQHtE?HESeEYeWebg%Eﬁ?fdﬂ&fCaerﬂﬁ%rﬁﬂqq?ﬂﬂoqﬂﬁénﬁ@ﬁbépldmer
ester groups to the nunber of carboxyl groups in the carboxyl

gr oup- CORPAI NFAgapotYeeer¢est brkingy agrilcaabobd aghewise i1ev8e/ 200t
95/5. 4. The adhesive tape for sem conductor wafer processing
accordi ngodaegl aim 1, wherein the wei ght average nol ecul ar wei ght of
the radi ati on-pol yneri zabl e conpound is 500 to 3000 and t he nunber of
functional grmeupsdisil?y @adeests cFallhRecalRS wWinkaRedn®ss to the
sem conduct or wafer processing according to claim1, wherein the
functionghn@reHRS ahBe¥il¥l (8HOURS: anf- pIR&updhEsk¥e taRe h@hner as
sem conduct or waf er processing according to claim1, wherein the
cont ent g%aﬁggerﬁgiation-polynerizable conmpound is 30 parts by wei ght
to 70 parts by wei ght based on 100 parts by weight of the carboxyl
group-cog@zigbng polymer. 7. The adhesive tape for sem conductor
waf er pr fng according to claim1, wherein the

radi ati on-pol ynmeri zabl. e conpound is urethane acrylate. 8. The
adhesi ve tap&Sf 6r r§&ildon S WRaPEr SpiIdte $6C0F YadCortdi &t BTEISENH
1, wherein the crosslinking agent contains an isocyanate group. 9.
The adhespwpatapéveoexgepd eomGdsr cNadRér mpy ozed sidhpe sicoora heft ghe
claim1l1, wherein the carboxyl group-containing polymer is a copolymner

of an acgythagadpt estede aRdeaehMlids a¢hluated as X. Since adhesive
deposit to the semiconductoer wafers peeled from the dicing tape
occurred, adhesive deposit was evaluated as X. Since 100% of
the diced chips were able to be picked up, pickup was evaluated
as O (refer to the following Table 2).

[0118]
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[0119]
In the dicing tapes 100 of Examples Al and A2, the
evaluations of adhesiveness to the adherend, adhesive deposit

and pickup were all CO. In contrast, in the dicing tapes of

Comparative Examples Al to A5, at least one of the evaluations

of adhesiveness to the adherend, adhesive deposit and pickup

was X.

INDUSTRIAL APPLICABILITY
[0120]

The adhesive tape for semiconductor wafer processing of
the present invention is an adhesive tape for processing
semiconductor wafers and the like that is abkle to reduce the
amount of adhesive remaining on the surface of an adherend after

peeling off the tape.

BRIEF DESCRIPTION COF THE REFERENCE SYMBOLS
[0121]
100 Dicing tape (adhesive tape for semiconductor
wafer processing)
200 Base material layer (base layer)

300 Adhesive layer
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CLAIMS

1. An adhesive tape for semiconductor wafer processing,
comprising a base material layer and an adhesive layer formed
on at least one side of the base material layer, wherein

the adhesive layer contains a carboxyl group-containing
polymer, a radiation~polymerizable compound and a crosslinking
agent,

the weight average molecular weight of the
radiation-polymerizable compound is 500 or more and 20000 or
less, the number of functional groups of the
radiation-polymerizable compound is 5 or more, and

the content of the crosslinking agent is 3 parts by weight
to 14 parts by weight based on 100 parts by weight of the carboxyl
group-containing polymer.
2. The adhesive tape for semiconductor wafer processing
according to claim 1, wherein the weight average molecular
weight of the radiation-polymerizable compound is 1000 or more
and 20000 or less, and the number of functional groups is 10
or more.
3. The adhesive tape for semiconductor wafer processing
according to claim 1, wherein the carboxyl group-containing
polymer further contains ester group, and

the ratio of the number of ester groups to the number of

carboxyl groups in the carboxyl group-containing polymer (ester
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groups/carboxyl groups) is 80/20 to 95/5.

4. The adhesive tape for semiconductor wafer processing
according to claim 1, wherein the weight average molecular
weight of the radiation-polymerizable compound is 500 to 3000
and the number of functional groups is 15 or less.

5. The adhesive tape for semiconductor wafer processing
according to claim 1, wherein the functional groups are vinyl
groups.

©. The adhesive tape for semiconductor wafer processing
according to claim 1, wherein the content of the
radiation-polymerizable compound is 30 parts by weight to 70
parts by weight based on 100 parts by weight of the carboxyl
group-containing polymer.

7. The adhesive tape for semiconductor wafer processing
according to claim 1, wherein the radiation-polymerizable
compound 1is urethane acrylate.

8. The adhesive tape for semiconductor wafer processing
according to claim 1, wherein the crosslinking agent contains
an isocyanate group.

9. The adhesive tape for semiconductor wafer processing
according to claim 1, wherein the carboxyl group-containing

polymer is a copolymer of an acrylic acid ester and acrylic acid.
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