1 DESCRI PTI ON WAFER- ADHERI NG ADHESI VE TAPE 5

TECHNI CAL FI ELD The present invention relates to an
adhesive tape that is provided with a renovabl e
adhesi ve agent layer on one side of a base film 10

BACKGROUND ART An assenbling process of a

sem conduct or device, such as an IC or the like,

conprises the steps of: cutting and separating

(dicing) a sem conductor wafer and the like into
respective chips, after patterning; nmounting the 15

chi ps on a substrate or th®BSIREPTHAN seal i ng t hem

with a resin or the like. In the dicing step, a

sem conductor wafer is adhered and fixed by an

adhgsiye_ L 38R | ﬁﬁgfﬁ§aﬂ§P hen it is diced al ong
a chi p shape. *ﬁ?t e nountin étep, the chip 20 is

peel ed of f (picked up) fromthe adhesive tape and then

fixed on a substrate or the like with an adhesi ve
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above purposes i1 nclude a wusual pressure-sensitive

adhesi ve-Thperegmt dntrentiape rentdeyidlg oh rRHGHde tape
adhesi ve force when it is hardened or 2 cured by

radiBif obs RiRHided witha otemovable radissive ecfermnilayer on
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BACKGROUND ART

An assembling process of a semiconductor device,
such as an IC or the like, comprises the steps of: cutting
and separating (dicing) a semiconductor wafer and the like
into respective chips, after patterning; mounting the
chips on a substrate or the like; and sealing them with a
resin or the like.

In the dicing step, a semiconductor wafer is adhered
and fixed by an adhesive tape in advance, and then it is
diced along a chip shape. In the mounting step, the chip
is peeled off (picked up) from the adhesive tape and then
fixed on a substrate or the like with an adhesive agent
for adhering and fixing.

The tapes used for the above purpbses include a
usual pressure-sensitive adhesive-type tape, and a tape

having a reduced adhesive force when it is hardened or
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tapes are required to have sufficient adhesive force
so that the tape is not peeled off fromthe wafer
upon dicing, 5 and they are also required to have
peeling capability to be easily2peeled off fromthe
waf er upon picking up. Further, in the nounting step,
sufficient adhesive force is required between the
chip(s) and the substrate and the like. 10 There are
suggested a variety of adhesive or adhesion tapes
that are equi pped with both of the function of a
dicFHﬁegdhgsF 81?5b@nusﬁﬂchna$h@lébﬁvbobebcé@EI oangls
theeigggtiom of an adhgsive on. a substrate and the

|i k& S WATCHt AP¥E- aPBYi hBRobLlei n BABh cohtgse types of

LLi hesi d which si ify th
whol P57 oabecroHHExed BROEHA "sufbLoLint uihebive liomee oo
shol €”pr. nesg afi pes el 2 °
chi b hs Cemuant et dhReL P OF S, EPonfhAr AEeHP, fpon atoing,
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substrate or the |ike, and 20 curing and

chilpe byasehyi pgebedt bEf | fkam Bye whEse V@ AP aT .

the coating process of an adhesive can be omtted.
However, Kethesm i thediagitinqoersp orswifhesiam: adhesive
agepnt used for these adhesive tapes is in a coating

| i quPECe 25° sl hgd g ovesn sesiehimie) 1awl the substrate
met% iéﬁ y;i9.a tape 3 base, and thus it has the

pr obl enio %r'yield. Further, the above adhesion or

1oadhesi ve mgent 1.5 l%g}&@edc{]ea?i‘papriety of adhesive or
adhesion tapes that are equipped with both of the function
of a dicing adhesive tape used in the above process, and
the function of an adhesive on a substrate and the like,
which tapes are improved in the coating workability of the
15 adhesive, and which simplify the whole process.
These adhesive tapes enable a so-called direct die
bonding for, after dicing, picking up a chip with a
removable adhesive layer adhered on the rear side of the
chip, mounting the chip on a substrate or the like, and
20 curing and adhering the chip by heating or the like. By
these adhesive tapes, the coating process of an adhesive
can be omitted.
However, the removable adhesion agent or adhesgive
agent used for these adhesive tapes is in a coating liguid

25 state with low viscosity and low wettability to a tape



strength, conpared with an existing adhesive or

bondi ng agent for die bonding. Thus it is difficult

to obtain 5 reliability fromthe above adhesi on or

adhesi ve agent. As neans to obta n adhesi on o

reliability and provide dicing performance, it is

proposed to use a lanmnate of a die bonding adhesive

| ayer and a dicing tape. However, this |aninate-type

tape has the problemthat it is 10 difficult to

control the_peeling ability between the adhesive and
gbﬂ?%inﬁn@ahﬁusAéﬁl@a%o nerehesi ok phoh yhelgh. Further,

adh reliabi eneral ly requires heat adhesion

upo ¥ 7 ieﬁgona%e%%f@enmv@w imeadhesion

t robl em of ingrease of
pee I 'ng %@abl{’rﬁ}?gr% %@h %\e SR T HS (3R t‘ﬁ’e bonding
d @@@Ql t iv e d a heat
hﬁ%sion'ﬂgﬂz?gﬁfbocaugénge%]%%lg% o$ é%? 1c%;&1to obtain

sf ai ter EalsBliy af t@h tHE avld rhgdhé:éli&?ecsr ddn (ﬁ] ent .
proposed that a die bond sheet 20 is heat-adhered t

a waf er iA® aukeEnse;o a:rmtaalrdlazilf&itcﬂp&elfaﬂﬂfﬂﬂiﬂtaqgi trovide
the di e bondi ng adhesive | ayer adhered to the wafer,
bef Greing perfernanee t hits ms&ommdfmels@raotmﬁin&e of a
p for back-grinding is usually bonded to a side of
WarRandingmdesiv e eyndng ahbiaing thmi ng Rever,

??2% TR B RS (1P (W RS T S o toris

10t Ny S f AR o control the peeling ability between the
adhegive and the dicing tape. A die bonding adhesive with
high adhesion reliability generally requires heat adhesion
upon temporarily fixing it to a wafer. However, the
laminate-type tape has the problem of increase of peeling

15 ability between the dicing tape and the die-bonding-sheet
adhesive layer due to such a heat adhesion, thereby
causing a raise of the pickup failure ratio after the
dicing.

Further, it is also proposed that a die bond sheet

20 is heat-adhered to a wafer in advance, and a dicing tape
is laminated to the die bonding adhesive layer adhered to
the wafer, before use. Also, in this case, a surface
protective tape for back-grinding is usﬁally bonded to a
side of the wafer on which no die bonding sheet or dicing

25 tape is bonded. To peel the surface protective tape from
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protective tape, a heat treatnent is generally carried
out. The heating tenperature is generally about 40C

or nore, for exanple, about 60C. Simlarly to the

above, this 5 causes the problem of increased peeling
force between the die bonding adhesive |ayer and the
dicing tape. DI SCLOSURE OF THE | NVENTI ON The present
invention resides in a wafer-adhering 10 adhesive

tape, which has a radiation-curable renovabl e

adhesi ve | ayer on a surface of a base, wherein the

r adkhei vatenrbpl kovenbrabt be asifiessiree | Byete i SE i Ndwrface
conposed of an acrylic-series copolynmer having, in a

pri REPPArttvai karar fehsatatredtmenbnisugeaberatiyboarried out.
15 carbon doubl e bond containing group, a hydroxyl

gr oS BRAt1Rg gk FIpeEIREES niAgIenerr bk ydbemibub°C or more,

resgectivel and the _radiatj.on-curable renovable .
AdnEST VEXRIIL? . 1ROUE (69°C 1 | SR Govtdie hosicer this

Fur t I awent | | in a wafer- 20
Tdneriae e S o S AR EEE SEa M TR giben che
r en@y@bben@the Shdige 4 BYET 1 APE- daklh %@@@ié&@%ye _
| ayer, in this order, on a surface of a base, erein
t he radi ati on-curabl e renovabl e adhesive | ayer is
mai nl y conposed of an acrylic-series copol yner having,
i n DPSCROYWRA PHATHE NENVENTBION east a radi ati on-curabl e
carbon --- ------ - - 5 carbon doubl e bond

cont ai ni nERY ISRt nFenddonyrxrpidesnmdn a wafer-adhering

10 adhesive tape, which has a radiation-curable removable

adhesive layer on a surface of a base,

wherein the radiation-curable removable adhesive layer is
mainly composed of an acrylic-series copolymer having, in
a principal chain, at least a radiation-curable carbon-

15 carbon double bond containing group, a hydroxyl group, and
a group containing a carboxyl group, respectively, and the
radiation-curable removable adhesive layer has a gel
fraction of 60% or greater.

Further, the present invention resides in a wafer-

20 adhering adhesive tape, which has a radiation-curable
removable adhesive layer and a die-bonding adhesive layer,
in this order, on a surface of a base,
wherein the radiation-curable removable adhesive layer is
mainly composed of an acrylic-series copolymer having, in

25 a principal chain, at least a radiation-curable carbon-



a group containing a carboxyl group, respectively, and
the radiation-curable renovabl e adhesive | ayer has a
gel fraction of 60% or greater. 5 O her and further
features and advantages of the Snvention wll appear
nore fully fromthe followi ng description. BEST MODE
FOR CARRYI NG OQUT THE | NVENTI ON 10 According to the
present invention, there are provided the follow ng
means: (1) A wafer-adhering adhesive tape, having a
radi ati on- curabl e renovabl e adhesive | ayer on a

sur Fagkopf dgubhs ebonghepet ainteg rexber i on-kydadkel group, and
renpvabl e adhesive, |l ayer is 15 mainly conposed of an

acr$| FEOUR, FRRERLBHRG i CRERPRGL 9¥OURy presme@aively, and the
chaj.n.. af . L east adj ation-curabl e carbon- carbon
Goubta Bbiat T R n b Bth e cirhee 6% Crer phamrmy st
gr ORP, SONLAT OE NGo 2 ﬁfr39é5£e9rOUp' respectively, and
a

the radiation-cur e renovabl e adhesi ve | ayer has a

sgel 20 freechéPnai A9 H &M Ees (£ Advantages of the
waf er - adheri ng adhesi ve tape, having a radi at 1 on-

cur avent bomvabl B @sihest itot@yei1 B Of ol €nd 0fg Wi ng

adhesive layer, in this order, on a surface of.a base,

whedesaripleiemdi at i on- cur abl e renovabl e adhesi ve | ayer

is 25 mainly conposed of an acrylic-series copol yner
o having, in 6 a principal chain, at least a

{;} r adi i on-curabl e carbon- carbon doubl e bond
co i CARRYING QT (TR (TNVENT TON

10 According to the present invention, there are

provided the following means:
(1) A wafer-adhering adhesive tape, having é radiation-
curable removable adhesive layer on a surface of a base,
wherein the radiation-curable removable adhesive layer is
15 mainly composed of an acrylic-series copolymer having, in
a principal chain, at least a radiation-curable carbon-
carbon double bond containing group, a hydroxyl group, and
{'g a group containing a carboxyl group, respectively, and the
| radiation-curable removable adhesive layer has a gel
20 fraction of 60% or greater;
(2) A wafer-adhering adhesive tape, having a radiation-
curable removable adhesive layer and a die-bonding
adhesive layer, in this order, on a surface of .a base,
wherein the radiation-curable removable adhesive layer is

25 mainly composed of an acrylic-series copolymer having, in
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a group containing a carboxyl group, respectively, and
the radiation-curable renovabl e adhesive | ayer has a
gel 5 fraction of 60%or greater; and (3) The
waf er - adheri ng adhesi ve tape acdording to the above
item (1) or (2), wherein the ratio of carbon-carbon
doubl e bonds contained in the radiation-curable
renovabl e adhesive layer is 0.5 to 2.0 neqg/g
(mlliequivalents/gram. 10 Herein, the term "being
mai nl y conposed of" neans that a main conponent of a
r enBvABEBCABALsFhaiBonpbniaast na radiakiivat¢wnalole abhebon-
dhesi ve |l ayer, which layer is conprised of

rem)vaﬁ!B
t he®PE {}aaPBbéah%gmeC%ﬁ%%m %oumr@lehwh@ow?ergroup. and

nd t '
gcryﬁgggu r?g %%%g$§h€rCﬂgg?ﬁﬁlaSE%F%onr%%P%%ﬁrﬂ%Uﬁleand the

bonga&??ﬁﬁbﬂLQQrgﬁfgpre 18X%$?$%g@ %y?ﬁghas a gel

car boxyl ~group, respec VS

sadhesh¥eibAP8s 0ko4 Ner HEESELE, i Aygntion, 60% by nass
or nore of the radiation curable renovable adhesi ve

| ayés) i s Deaewatéy-anposeg &ihd9i+decAsd yéé&sﬁﬂﬂgesto the
copol ymer havi ng a carbon-carbon double bond
con@b¢ﬁ$ngtgmoup arhyﬂrDXVhegenmpth@nﬂaﬁlﬁambOdaibon—carbon
group,. respectively. Further, herein, the "renovabl e
adhd_ipee ds apntaiesd btaptie er@;ﬂl@idimwngrm removable
beln ennvef after 25 treatnpent such as curing, while
g%ﬂ%%Y%e a¥%5n§saﬂ 7 t%g%n? regas| émblligmeivalents/gram) .
023th3| \ljgr %%%glgl atl’rltg.err]g% | dllarggl Orrrl]afn ?bégmpi‘()esﬂe()é/ag%”e means

that a main component of a removable adhesive component in
the radiation-curable removable adhesive layer, which
layer is comprised of the removable adhesive component, a

hardening agent and a polymerization initiator, is the

15 acrylic-series copolymer having a carbon-carbon double

bond containing group, a hydroxyl group, and a carboxyl
group, respectively. Further, in the adhesive tape of the
present invention, 60% by mass or more of the radiation-

curable removable adhesive layer is generally composed of

20 the acrylic-series copolymer having a carbon-carbon double

bond containing group, a hydroxyl group, and a carboxyl
group, respectively.
Further, herein, the "removable adhesive" means an

agent capable of adhering and being removed after

25 treatment such as curing, while an "adhesive" means an
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adhesi ve capabl e of being renoved or peal ed off by
hardening by irradiation of radiation such as UV,
after 5 application of the renovabl e adhesive to a
wafer and the |I|ike. The present7invention will be
described in detail below 10 The present inventors
have keenly studied to solve the above-descri bed
problens in the conventional adhesive or adhesion
tapes. As a result, the present inventors found that
def ective picking-up does not occur, while

mai AZERhi Agrablei of endheviegi onlyel i Bbr | exampby, usheg
an 15 adhesive tape that conprises an adhesive or

adheEPOMALLBRPEET 2P bR, ToPERPle adhesivebmeaes afremovable
acrgg'c-series fly r. having at |east a
r adf %?%hY%u?%%?g %aggdh@%%g FOVRGLPE BRfEed off by

| R I d
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fraction of 60% or greater; and,

necessary,

furliles. |l am nating a die-bonding adhesive |ayer with
t he above adhesive tape. The present invention has

been acconplished based on this finding. 25 The wafer

adhering adhesive tape of the present 8 invention can

be made B¢ RFeIRPt Fukniion wiklade desymidsk] ein detail

adhesjve | ayer on a base surface, in which the
ot
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®Ye adhesive layer is mainly conposed of the

The present inventors have keenly studied to solve
the above-described problems in the conventional adhesive
or adhesion tapes. As a result, the present inventors
found that defective picking-up does not occur, while
maintaining sufficient adhesion reliability, by using an
adhesive tape that comprises an adhesive or adhesion
composition, which is mainly composed of an acrylic-series
polymer having at least a radiation-curable carbon-carbon
double bond containing group, a hydroxyl group, and a
group containing a carboxyl group, respectively, in a
principal chain, and which composition has a gel fraction
of 60% or greater; and, if necessary, further laminating a
die-bonding adhesive layer with the above adhesive tape.
The présent invention has been accomplished based on this
finding.

The wafer adhering adhesive tape of the present



acrylic-series copolymer having at least a radiation 5
cur abl e car bon-carbon doubl e bond contai ning group, a
hydr oxyl group and a carboxyl group-containing group,
respectively, in the principal d¢hain, and in which the
adhesi ve layer has a gel fraction of 60% or greater.
Further, in addition to the radiation curable

renovabl e 10 adhesi ve | ayer, a die-bondi ng adhesive

| ayer may be form on the base surface, and it is
preferred to formthe radiation curable renovable
adhe8VoRtIa) eFamnbet heddi by Ponding adhadizeitmyeurabhe
order, o he base, surface. The acrylic-series
copBF?ﬂ%gb%ﬁe? hesiveriayer cpRed basersunfacecrimighich the
cop a,radiation curable

" D2y t_least a

car BoHOTAP S TRt K Db R ot aPaHRGY grdposed Of the

hvd . Qr 3 i nj b s

G S8 8upt e8RS AP FRILALTNEDL B E Gt som

scop@hyameca&m@@@%&ﬁ%&@ﬁ@fﬁéﬁ&tcéﬂ%.’&miz? feedhi- P
or exaﬁ%l%, Pe

be any one prepared 20 by any nanner.

acryydcoxppohyoes 4id &afarbexPbt@r-oQd- cOYtSUR &S dRAup,
a copolynmer (Al), which conprises a (neth)acrylic

aci tegReerivalyydimxyhe groimeipaht chaimg amsaimrwiech the
conpound, a carboxyl group- containing unsaturated
LVvantRY¢e Rakea geol afoiet bon 26f redktoorgmedten.
has a functional group 9

co
;33?1?:?%%{ Q?&E f%@éjcfol%l fimctrrcrdipelen i suksele removable
ARy (e 0 PP O G PR AL e o
IS &0 e HPEd NGhPALce, and it is preferred to form the
radiation curable removable adhesive layer and the die-
bonding adhesive layer, in order, on the base surface.
The acrylic-series copolymer (hereinafter, referred
15 to as "acrylic copolymer (A)") having at least a radiation
curable carbon-carbon double bond containing group, a
hydroxyl group, and a group containing a carboxyl group,
respectively, in the principal chain, which copolymer can
be used in the present invention, may be any one prepared
20 by any manner. For example, the acrylic copolymer (A) can
be pbtained, by subjecting a copolymer (Al), which
comprises a (meth)acrylic acid ester, a hydroxyl group-
containing unsaturated compound, a carboxyl group-
containing unsaturated compound, and the like, to addition

25 reaction with a compound (A2) that has a functional group
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chain. 5 As the (nmeth)acrylic acid ester, included

are, for exanple, hexyl acrylate, n-octyl acrylate,

i sooctyl acrylate, 2-ethyl hexyl acrylate, dodecyl

acryl ate, decyl acrylate, each®having 6 to 12 carbon
atons, or nononers having 5 or |ess carbon atons,

such as pentyl acrylate, n 10 butyl acrylate, isobutyl
acrylate, ethyl acrylate, and nethyl acrylate, or

net hacryl ates like these. In this case, as the nunber

of carbon atons of nononers increases, the glass

t r aRdPLF PRt BepeE By @r €0 ba charet 1onat  grdup ebry the copolymer

en
tra

' f act f mononers of a_desired
At B TEATE RS o o EEb et faron cRaioke haRd gl i svhich a
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conpat

nol ggg{ /r conpound having a. carbon-carbon doubl e

bond, such as vinyl acetate, styrene, and

sacryl oni txd | he C Q@g&lar[gfcd L dAni 1BEE

5% )k;y mass or Ieggl? E)xarrp es oa}%lt&]he@sh%/%}f'o%%é Oefre, for
gr oeparphe A Ity acsElata) at- SO0 ek Tl alde) sooctyl

2- hydroxyet hyl acrylate, 2- hydroxyethyl nethacryl at’e,

2- hye¥rvkape opytetiylhexy] wrilatroxyisdmyyl acrylate, decyl

nmet hacryl ate, and the |ike. 25 Exanples of the

car oYt o fRE AT AP 10 tihszruben et gehpomdionomers
include acrylic acid thacrylic acid, and the |ike.
n BEYERETT Ol LETBUIRTROR - oy 24 39 BRptyl acrylate, n-
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butyl acrylate, isobutyl acrylate, ethyl acrylate, and
methyl acrylate, or methacrylates like these. In this
case, as the number of carbon atoms of monomers increases,
the glass transition temperature becomes lower, thereby
enabling manufacture of monomers of a desired transition
temperature. Further, besides the glass transition
temperature, for the purpose of enhancing compatibility
and various performances, a low molecular compound having
a carbon-carbon double bond, such as vinyl acetate,
styrene, and acrylonitrile, can be blended within the
range of 5% by mass or less.

Examples of the hydroxyl group-containing
unsaturated compound include 2-hydroxyethyl acrylate, 2-
hydroxyethyl methacrylate, 2-hydroxypropyl acrylate, 2-
hydroxypropyl methacrylate, and the like.

Examples of the carboxyl group-containing
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conmpound (A2) having an addition reactive functiona
group 5 and a carbon-carbon double bond, in a case
that the functional group in the copolyner (Al) is a
carboxyl group or a cyclic aci d%anhydri de group,

i ncluded are a hydroxyl group, an epoxy group, an

i socyanato group, and the like; or in a case that the
functional group in the copolyner 10 (Al) is a
hydroxyl group, included are a cyclic acid anhydride
group, an isocyanato group, and the like; or in a
casénﬁﬁﬁﬂr@h@dfgﬂmpobnél1g¢bu@e|acrhblcO@Oi@nemetwé¢ry11c
is _an_am nQ rou i ncluded is an isocyanato group,
and®fhg: PPReth gék?rc exanpl es of the conpound (A2)

i gl il BISE L S Ehi
it L s e et

50NQHAL Q.a@éﬂ)@ﬁ e§arﬁbﬁetﬁ&¥]59é b@ﬁ&% fﬁanyl case oel{l%% | Ohe

nmet hacryl am de, allyl al cohol,

acrfhﬂtﬁ$on&&a@kdﬁ?“lﬂ°€h@Yboﬁ61?ﬂéfYKﬁiﬁsls a carboxyl group
acryl am des, nethacryl am des, i ¢ anhydri de,

ita@bn&ccyehhgdaCHé,aﬂhy@ri@ea@hgmp;dfncxmmaalafe a hydroxyl
anhydride, glycidyl acrylate, glycidyl nethacryl ate,

al | §¥o¢Py cREyFPeXYiedround apolsocyenabat erewgppoamdisthe like;
whi ch | socyanat roups are 25 partially urethanated

wi t AF altofongre h%}g?‘hg he hgreskitnal gxperplerthergerglymer

ro n nerlzab $ car bon ubl e
og gglf Ji;l‘?'he s%n]fﬁ %?u?heué%f‘g} ‘?‘g TeT | 2CEOhLT yaetd
(AOanhydrlde group, an isocyanato group, and the like; or in
a case that the functional group in the copolymer (Al) is
an amino group, included is an isocyanato group, and the

like. Specific examples of the compound (A2) . include

15 acrylic acid, methacrylic acid, cinnamic acid, itaconic

acid, fumaric acid, phthalic acid, 2-hydroxyalkyl
acrylates, 2-hydroxyalkyl methacrylates, glycol
monoacrylates, glycol monomethacrylates, N-methylol

acrylamide, N-methylol methacrylamide, allyl alcohol, N-

20 alkylaminoethyl acrylates, N-alkylaminoethyl methacrylates,

acrylamides, methacrylamides, maleic anhydride, itaconic
anhydride, fumaric anhydride, phthalic anhydride, glycidyl
acrylate, glycidyl methacrylate, allyl glycidyl ether, and

polyisocyanate compounds in which isocyanato groups are

25 partially urethanated with a monomer having a hydroxyl
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when carrying out copol ynerization by solution 5
pol yneri zati on, a ketone-series, ester-series,
al cohol - series, or aromatic-series solvent can be
used as an organic solvent. Anddg these, a preferable
solvent is a wusual good solvent for an acrylic-series
pol ymer, which solvent has a boiling point of 60 to
120C. Exanples of 10 the preferable solvent include
tol uene, ethyl acetate, isopropyl alcohol, benzene
nmet hyl cel | osol ve, ethylcellosolve, acetone, nethyl
et h§Foket eiecathaxyhedrdiuk eandsa aphotypel ymati mable carbon-
initiator, _.use may be generally nade of a radica
genefEPPRgddyRhe BPndzobis-series, such 15 as

and_ or gani ¢ peroxi de-

err),a -azppi si soputyronifrile,
geriés, e %SSB%E§%§+Ee?%XLh§.aﬁfy%ﬁFés?Fh%? gopolymer (a),
cat t y [ ' Lphibjtor can .

oot Vool P~ By Ot EBLLERRERLLRLLSE R Sofueien,

0Ssb e hn lig+$LL51 € 0 ( _
T tharfet P ationy 2hsPORY RErERE: Bt s fgiicono
pol yeet &g At bPNat GAREL AL $6£1i 88 dsal vt YEmY i Bl Sy td &8y

and then carrying out an addition reaction at a
f unergambt gobupnt As Among heheseaf ral podfétebl SdSTEbd is a
weight, it is preferred to use a nercaptan- series or
car®oitt e9Pa@ htolvert sEpT ean satvehi ¢ - 95 feklinoyredt y, which
this copolynerization is not linmted to a 12 solution

pol SAEYERat 13f, 2 eRilingegoins o bed Hetrd okA¥E i n Exainipdies of

10\3’2?/13?/‘11”% ; ]!i]eal z?%%li%nggjt%%%:ﬁéiggé ggft?eer?es,i oenthy]. acetate,
isopropyl alcohol, benzene methylcellosolve,
ethylcellosolve, acetone, methyl ethyl ketone, and the
like. As a polymerization initiator, use may be generally
made of a radical generating agent of azobis-series, such

15 as «,0’-azobisisobutyronitrile, and organic peroxide-
series, such as benzoylperoxide. At this time, a catalyst,
a polymerization inhibitor can be optionally added, if
necessary. In this way, it is possible to obtain an
acrylic-series copolymer (A) with a desired molecular

20 weight, by controlling a polymerization temperature and a
polymerization time, and then'carrying out an addition
reaction at a functional group. As for the control of the
molecular weight, it is preferred to use a mercaptan-

series or carbon tetrachloride-series golvent.

25 Additionally, this copolymerization is not limited to a



As nmentioned in the above, the acrylic-series 5

copol ynmer (A) can be obtained. In the present

i nvention, the mass average nol ecul ar wei ght of the
acrylic-series copolymer (A) i32preferably about

300, 000 to about 1,000,000. If the nolecul ar wei ght
is too small, the cohesive force by irradiation of a
radi ati on becones 10 | esser, thus a m salignnent of

el ements (chips) may occur easily upon dicing the

waf er, and image recognition may be difficult.

Fur shéntion peéymserigatson) saltghtrembyodlsel paepésfédmed in
much as possible, it is preferable that the nolecul ar
meiaﬁFerwﬂﬁé,égghoﬁSnbﬂgk Pelyherhpabtohar suSpersibh
'S tog | ar there is a gossibility of gelation upon

e, :
synPR XwgrgﬁatESEtiﬁﬁd thetke-as for properties of
t he copol ince.the glass transition tepperature
is |o§g %%E&??gﬁﬁ%??i%% %?et CYenmvabI &° Qiseries
ft i i agio f Lagion is_n sufficient in .
Eﬁ cgégo%?ﬁ%gl?%2ag?§t?%n6§€égﬁégdia ?oﬁﬁ% TeFSRt lnvention,

pat tB& "m§BaPgvELhge CRb1 €L Var CWENGhE 5BetH@|§EP%f{c— eries
wei ght is large. Thus, although ?here occurs nb such

pr obbpatyneat (AN istpreférabeyWeBoue! B0BNES0I o about
insufficient after stretching or that it is difficult
to tedgnPee. anIf nblge mpbecwlakiweight ivet@5 small, the
nmol ecul ar weight is nore grefgrabI% 900, 000 or |ess.
13 CpReeive FRECAOPECIFERIIRIEPR ¢h aheagiatien becomes
i nvention ans_a pmass, average nol ecul ar weight in
1Cierﬁ%s%?r,p P&gtﬁr%h%gflgnmeng of elements (chips) may occur
easily upon dicing the wafer, and image recognition may be
difficult. Further, to prevent this misalignment of
elements as much as possible, it is preferable that the
molecular weight is 400,000 or more. If the molecular
15 weight is too large, there is a possibility of gelation
upon synthesis and coating. Further, as for properties of
the copolymer, since the glass transition temperature is
low, the flowability of the removable adhesive after
irradiation of a radiation is not sufficient in a case of
20 irradiation of a radiation not in a pattern shape but
entirely, even if the molecular weight is large. Thus,
although there occurs no such problems that an interval
between elements is insufficient after stretching or that

it is difficult to recognize an image upon picking up, the

25 molecular weight is more preferably 900,000 or less.



Further, in the present invention, an anmount to be 5

i ntroduced of a photopol yneri zabl e carbon-car bon

double bond in the acrylic-series copolynmer (A nay

be varied according, for exanpiL®&, to use conditions

t hereof such as a Wirradiation anmount and the |ike,

and it is not limted, as long as it reaches an

anount to give the 10 effect of sufficiently |owering

t he adhesive force after radiation curing. The anount

of the photopol yneri zabl e carbon-carbon doubl e bond

t o Berennr otfpe edolacpiaf ewabylyt h Sthe Rrésar/ Dnvet fon

preferably 0.8 to 1.5 neqg/g. If the double bond

anoURRNF 2t BRS S AV erag anel eeelanfwdaightedini perindeof

adhesive ability after irradiation of a radiation

bed%ﬂ%%sgﬂﬁ??%r. I f the double bond anmount is too

| arge, t bility of the renpvabl.e adhesive after

i rradiat ih%#% él%’ r%l%i%l?‘? A TET ST LM, FThAUBRE Jo be
Keni Lei et i h I t

e TR i e R S R SE

eachod el NEhé CacF PLOGNEZL] &4 SISO N () G PbdRraried

e

in sone cases. In this case, further, t

acrytcording estaopatymele ( Ao wdSetdndBYid®s thereof such as
insufficient in stability and nmay be made difficult

t 0 HEWOf Bexadiat Don |amolret pawd artie | nident ianmd ttheigelot
fraction of the 14 radjation-curable removable
adhedMeefay@t o s torteanhes a5y aveuel diaggive the

102‘;'05%%3%%"% :,%P%? f{}letel?ti,e]]aj? Mé{%}@ gtﬁi}ee Saé:l(l)epso:il.\}/enefroxgtﬁg after
radiation curing. The amount of the photopolymerizable
carbon-carbon double bond to be introduced is preferably
0.5 to 2.0 meq/g, more preferably 0.8 to 1.5 meq/g. If
the double bond amount is too small, the effect of

15 reducing the adhesive ability after irradiation of a
radiation becomes smaller. 1If the double bond amount is
too large, the flowability of the removable adhesive after
irradiation of a radiation is insufficient, thereby to
make insufficient intervals between the resultant elements

20 after stretching and make it difficult for each element to
recognize an image upon picking up, in some cases. In
this case, further, the acrylic-series copolymer (A)
itself may be insufficient in stability and may be made
difficult to manufacture.

25 In the present invention, the gel fraction of the



to be bl ended. The gel fraction is 60%or greater, and
5 nore preferably 80% or greater. If the gel fraction
is too small, the renovabl e adhesi ve conponent nay be
slightly noved on the contact i a#¢erface, thus making
it difficult to obtain stability on the peeling force
wth the |lapse of tine. 10 Further, the
acrylic-series copolyner (A) has a hydroxyl group and
a carboxyl group-containing group, each of which is
unreacted, in the principal chain. It is preferable
thafaﬂhétaéﬂypp€a§gﬁiQsmgwpblgnedh¢$QVaa$ayerhgdmougl
group_so Eat a hgdroxyl group value is fromb5 to 15
10, CEBFEO;IS gfieP¥bFher pBRT 202t BoYecukarceeight sofesheeacrylic-

Tl AR T RN —
' kgs. vrh L ) ble.that, th
PR SRS bl LS Bl 08 s, ans

d haiooa peble¥ahup 889 bs %;{»82%%,5 t P 30ne Sglgé‘fe%é&?%ion is

tape recovery (restoration Ity Ts inproved,

t husooukmall, eBhy tEmEORBLYI &Bhdsit@PEoROSTENY hyP e
mechani smfor a used tape. The acid value is nore

pr eféigbtyy imoved Oon| the heoneaemhiheerfdce | hendy digithg it
group _val ue of the acrylic-series copolynmer 25 (A) is

t oodtbficihe Bahektatnaptibilityten the gpkatimn Hérdd with
a rﬁgiaiion is_not sufficiently reduced, or if too

hi gh™® t#BS®| 8habiPFty of the renovabl e adhesive after

1d rradiatig&rgﬁeg}rggiationlis danqged. Further, if the

e acrylic-serie€s copolymer (A) has a
hydroxyl group and a carboxyl group-containing group, each
of which is unreacted, in the principal chain. It is
preferable that the acrylic-series copolymer (A) has a

hydroxyl group so that a hydroxyl group value is from 5 to

15 10, more preferably from 20 to 70, since the adhesive

20

25

ability after irradiation of a radiation is reduced, to
thus further decrease the risk of picking-up mistakes.
Further, it is preferable that the acrylic-series
copolymer (A} has a carboxyl group so that an acid value
is from 0.5 to 30, since the tape recovery (restoration)
ability is improved, to thus make it easy to cope with a
tape housing-type mechanism for a used tape. The acid
value is more preferably 1 to 10. In the meanwhile, if
the hydroxyl group value of the acrylic-series copolymer

(&) is too low, the adhesive ability after irradiation of



N

R,

acid value is too low, the tape recovery ability is
not 5 sufficiently inproved, or if too high, the
flowability of the renovabl e adhesive is damaged.
Further, in case of hardening thB radiation-curable
renovabl e adhesive |layer for use in the present
invention by ultraviolet irradiation, as an
addi ti onal component, if 10 necessary, use,can be
made of a photo polynerization initiator, such as

I sopropyl benzoin ether, isobutyl benzoin ether,
ben2 ophéhahiton M g hhet ' sukdi chent 1y htedutdd pxant hbngoo high,
dodec t hi oxant hone, di methyl thi oxanthone, diethyl

I
t hi bRént hewabibthy ot df et FeMokalele adlesive after
- hyd | oh | h | . ket 2-
i e e LTRSS oR (IR i B A L the
f | i ti initiat t enhded.,
O allE YO0 POIYIEIISR O | it ALt SR SRt ENGE g not

sof &heriecdyti 'fﬁ§f§§e@0|§PE%% @55FﬂH#ﬁerth%égﬁowability of

radi ati on curable tenovabl e adhesive ayer

CoNntle NremdvAIETE SE&diYs i v 0t edargighd | onal  conponent

i ncluding, for exanple, a hardening agent such as a

pol yi socyRumatheeconjowakanst therddrking e argiinit @n-curable

t he hardeni ng agent to be blended is preferably 0.5 to

10 Yol adhkesive 10vemstopatss Ui the present invention

acrylic-series 16 . polyner that is the .nain conponent.

TheSY HEHRTRISLOLAT 1 AdAR 6l #bn-aira| 2 Krigwah oomporent, 1€

10ad|}?§éé/§sallra ,eruslé , ga{r?fk?er amballc¥e 50% oa SP%Cr)?:O polymerization

initiator, such as isopropyl benzoin ether, isobutyl
benzoin ether, benzophenoné, Michler's ketone,
chlorothioxanthone, dodecyl thioxanthone, dimethyl

thioxanthone, diethyl thioxanthone, benzyl dimethyl ketal

r

15 o-hydroxycyclochexyl phenyl ketone, 2-

20

25

hydroxymethylphenylpropane, and the like. The amount of
the photo polymerization initiator to be blended is
preferably 0.0l to 5 mass parts, to 100 mass parts of the
acrylic-series polymer. -
Furthex, the radiation curable removable adhesgive
layer may contain, if necessary, another additional
component including, for example, a hardening agent such
as a polyisocyanate compound and the like. The amount of
the hardening agent to be blended is preferably 0.5 to 10

mass parts, to 100 mass parts of the acrylic-series




The base that can be used in the present invention 5
may be a filmof any material having a radiation
transm ssion ability. Exanples of the filminclude
those made, for exanple, of a hénopol ynmer or

copol yner of an a- olefin, such as polyethylene,

pol ypropyl ene, an ethyl ene/ propyl ene copol yner,

pol ybuten, an ethyl ene/vinyl 10 acetate copol yner, an
et hyl ene/ acryl ate copol ynmer, or an iononer; an

engi neering plastic, such as polyethyl ene

t erephythet atlsl, bs pohy cea wnavrepomsntpol y( et hyl

net hacryl ate); or a thernopl astic el astoner, such as
pol yur et HEMe tisiGhners ko eraslitatniomrcurable removable

pent n-serie 15 cp olyner. Alternately, a m xture or

&% S5tV yeﬁe%ﬁr%h&ycﬁ H%r Kimhds sel ect ed
fron1the C rou sed. The
t hi cknessﬂpé)vlf%ee gtz;rﬁs) f(f?% 1?' Eﬂﬁeegreé’rtaﬁlry’entlon

550 b0, 200 éf‘fﬁﬂnfi.é{f'é’réﬁ'}@% é&% ; obtal ne

adhé@?ve tape and a I ng a@he ve, fgéhéklon

POStSH dxh £t D Tk et 1181 ferEx&ﬂgtféé NG adlie st My t ude those
wi t h hi gher perfornance di e- bondi ng adhesi ve,

an meadey) | £6:€ REXYmSEE ) SF dam&@épémeﬁd&@%aﬁoﬁfméﬁ%f an a-
i ke can be used. By heat adhering the

waf@kehe rsueh aakh qud Mee thapkene, apcs]e_,rpmmydlmt@r amaf er,
17 sufficient adhesive ability is obtained in the
di Gy ergy PEPHRNe dxﬁié%lm# @ok¥hthan t an wifferlene/vinyl

the di.e-bondi n adheS|ve | .aye }he radi ati on-cur abl e
reﬁﬁVﬁbté a an eth 1ene acrylate copolymer, or an

ionomer; an englneering plastic, such as polyethylene
terephthalates, a polycarbonate, or poly(methyl
methacrylate); or a thermoplastic elastomer, such as

polyurethane, styrene/ethylene/buten, or a penten-series

15 copolymer. Alternately, a mixture or double or higher

layer of two or more kinds selected from the above
compound group may be used.
The thickness of the base film to be used is

preferably 50 to 200 um.

20 By laminating the thus-obtained adhesive tape and a

die-bonding adhesive, it is possible to make the wafer-
adhering adhesive tape with higher performance. As the
die-bonding adhesive, an acrylic/epoxy-series die bonding

adhesive or the like can be used. By heat adhering the

25 wafer-adhering adhesive tape to a semiconductor wafer,



| ayer, and the base filmeach other. On the other

hand, 5 when picking up, the renovabl e adhesive | ayer

can be easily peeled off fromchips attached to the

di e-bondi ng adhesive | ayer vial¥adi ati on hardeni ng.
Further, the simlar effects can be exhibited by

adhering the adhesive tape of the present invention,

to 10 the die-bonding adhesive | ayer side of the

wafer with the die-bonding adhesive film attached
thereto, The peeling force of the die-bonding adhesive

| ayBPLifhndcrheadhas e onbili el bs repovimed® tmhele v@icing step
|l ayer upon dicing is preferably 0.5 to 10 N 25mm and
thesﬁe%anﬁolge?gr%%fb VERRCTR et bt wRteX acHesl dbethending

di e i dhesiyve layer _and the tape attached with
 headfiRet g 1AED 1Fe ISR f Rt K afTS Fenevab e “adhesive
radi aLLpn i f l¥: .5 0] N 25 I n one
pre%@%%%leéégéﬁ%fég%fgt %ﬂ%r%éé%to§ﬁkﬁhtiéﬁﬂthidoﬁhﬁF hand,

5r adiaéh Opi ERIAY | €p I SR ok BoRANES | Yhd SRS ﬂgef NSan be

di e- bondi ng adhesive | ayer are forned on the surface

of eashhpepedled hbSE oftlan EHIPS ther Datsel Stslechd Mideonding
di e- bondi ng adhesive layer in the present invention,

f oradigsiipe elayebonth mpditiieso chagedenidg ch is usual |y

used for 25 die-bonding, such as a filmlike bonding

adhesi ve g HISE 1 8-he gnigbislear G fertepoman resiaxhidaitak by
used.. The thickness of the die-bonding adhesjve |ayer

is ?Qﬁ%&%&HEh% qiﬁ%ﬁgyﬁ tape of the present invention, to

10 the die-bonding adhesive layer side of the wafer with the
die-bonding adhesive film attached thereto.

The peeling force of the die-bonding adhesive layer
and the radiation-curablerremovable adhesive layer upon
dicing is preferably 0.5 to 10 N/25mm, and the peeling

15 force between the chip attached to the die-bonding
adhesive layer and the tape attached with the removable
adhesive layer after irradiation of a radiation is
preferably 0.5 to 0.05 N/25mm.

In one preferable example of the present invention,

20 the radiation curable removable adhesive layer and the
die-bonding adhesive layer are formed on the surface of a
base, in this order from the base-side. In the die-
bonding adhesive layer in the present invention, for
example, a bonding adhesive gent which is usually used for

25 die-bonding, such as a film-like bonding adhesive mainly



The waf er - adheri ng adhesi ve tape of the present

i nvention has sufficient adhesive ability that the 5

radi ati on-curabl e renovabl e adhesive | ayer is not

peel ed off from a die-bonding a&hesive | ayer and a

wafer, when dicing; it allows easy renoval of the
renovabl e adhesive layer and a chip attached to the

di e- bondi ng adhesive F=; layer by radiation and

har deni ng, when picking up; and it 10 gives

sufficient adhesive ability between the resultant

chi fOERES§sAbsBRabROBY ¥RBIiN; keanwhenusednt i Bae thickness of
t he y.:Lt. enabl es so;called direct die bonding

Fur PRS2 reSiAras afhesiig Lawes, U6 PEpESEROINeS o 50 .
present i i [o L sSe a_dicing tape upon

di ci ng, ?%SQ%%P€¥ %@%g %& se §?%ﬁet%%p%d%€s? pLyRent

easihyeR€ebRUnAT cUPENCIBHAL hABesi HET COADL ©
di rect die-bondinz, a%d t he ma?%r?gd e¥%%§ya e%i%@e

5 apeadfaekort t@nable r&hOVANEe SAARLEIVY . 18PEENEL , n¥PEPec1ea
a die bonding sheet is heat-adhered to a wafer in
adveffefnod a dierbgndipe adh@8itaniaptedandt® wafer, when
di e- bondi ng, adhesi ve | ayer bonded to the wafer before
usediehed nat brablipes | agsndherdvel t abetlod témovabbsemfhesive
invention can be preferably used as the above dicing

{ apLeY R THera SellraFFRCESSt He Wat cfiadkordig adnesive

nvention, an jnterval 25

dhes) f_th t i
e ARPEsgla I8 DR DL BNERL! e A LNLELY L, 2o 10

]iﬁtr@iﬁ@é”@mféﬁcié@#léﬂ%%%f@é”é@ﬁif@?ggéfﬁégnoéhe resultant

reduci ng adhesi v orc
chip and a substrate or the like, when mounting; thereby

it enables a so-called direct die bonding
Further, the wafer-adhering adhesive tape of the

present invention can be used as a dicing tape upon dicing,

15 and it can be used with the adhesive layer easily peeled

off upon mounting, thereby to enable a direct die-bonding,
and the wafer-adhering adhesive tape is excellent in
storage stability. Further, when a die bonding sheet is

heat-adhered to a wafer in advance and a dicing tape is

20 laminated onto a die-bonding adhesive layer bonded to the

wafer before use, the wafer-adhering adhesive tape of the
present invention can be preferably used as the above
dicing tape. Further, according to the wafer-adhering

adhesive tape of the present invention, an interval

25 Dbetween elements is sufficiently made after stretching,



after radiation hardening. The present invention wl|
be described in nore detail based on the exanples

gi ven bel ow, but the present 5 invention is not neant
to be limted by these exanpl es192 EXAMPLES Exanples 1
to 4 (Synthesis of acrylic-series copolymer A) 10 A
copol ynmer was prepared by solution radica

pol ynmeri zati on of 65 mass parts of butyl acrylate, 25
mass parts of 2-hydroxyethyl acrylate, and 10 nmass
parts of acrylic acid, as raw materials. Then, to the
t hushidgt abhadnibgorhaeeffectsoofanedechyyy adhesive force
nethg§%¥late was 15 added dropwi se and reacted

t hef hrafdapiepahardentsgol yner A In this manner,
t he amount, of 2- ispocyanat et hyl thacryl ate, to_be
added drot&fs%rgﬁﬁth VeRLLPR oW1 e glespreiiked yin grere

radj : PO i zat] et | dj uste to

Poageh ObAEAL ' L8, A PEPSELR LS by Pty present
srer endtbht 58N si Aok ahbeRe Cabbpl doubl ey Qgg?héggugﬁémples.
and nol ecul ar weights. (Preparation of a er

adheri ng adhesive tape) To the copolynmers Al to AS, a
pol yi socyanate 25 conpound (trade name: Coronet L,

pr oB¥B8MELBS Japan 20 Pol yurethane) as a hardening
agent, and a- hydroxycycl ohexyl phenyl ketone as a
phoE¥apBlgeeti tatfon initiator were admixed in a
nixkggnratio, as shown in the

10

15

20

25

thesis of acrylic-series copolymer A)

A copolymer was prepared by solution radical
polymerization of 65 mass parts of butyl acrylate, 25 mass
parts of 2-hydroxyethyl acrylate, and 10 mass parts of
acrylic acid, as raw materials. Then, to the thus-
obtained copolymer, 2-isocyanatethyl methacrylate was
added dropwise and reacted therewith, to prepare a
copolymer A. In this manner, the amount of 2- |
isocyanatethyl methacrylate to be added dropwise and the
reaction time of the solution radical polymerization are
properly adjusted, to prepare copolymers Al to A5,
respectively, which were different in carbon-carbon double

bond amounts and molecular weights.

{(Preparation of a wafer adhering adhesive tape)
To the copolymers Al to A5, a polyisocyanate

compound (trade name: Coronet L, produced by Japan



following Table 1, to thereby obtain a

radi ati on-curable 5 renovabl e adhesi ve, respectively.

Each of the renovabl e adhesives was coated on a

hi gh-density pol yet hyl ene resin2Pil m (100 n) such that

t he renovabl e adhesive thickness after drying would be

10 gm to prepare an adhesive tape, respectively.

Each of 10 these adhesive tapes and a filmlike

adhesive (for die bonding) mainly conposed of an

epoxy resin with 25-m thickness were |am nated at a

r ooRriyupethanek, asoaphapaeringesgent| vand o-

waf er - adheri ng adhesi ve tapes of Exanples 1 to 4 and

Cbn§§¢5?FVEYE£aH%¥¥11Pha§Y hbRRoNA Fabhephotgspolymerization
for the follow ng properties 1 to

(Properties Test% Aaw .

6 of %E%agﬂﬁsweﬁ ePaAPLEctatBr 2 MEI PG grabikesi 98 $hpwR in the
t ' i bel ow._The _t est
TR A S

E:Aboﬂémgv%ﬂeOédltlS@i{rS[rﬁii‘éeraéc@g@éﬂrve layer was
0

wei ghed, di pped in 50 xyl ene’ for 24 hours at

120C,  25Eadienof hehs epehdvalbl X VAGREs Y0Es Tidd e68sked on a
through a 21 stainless-steel netallic net of 200

nmeshighadens hspl pbl gethphehét vesis PNmhero®t@h) | Sud€tthat
were dried for 120 niputes at 110C. Then, the nmass of
t hethei sameviabl abhdhegbvet thichnesoaat et gitetng twould be 10

estimate the gel fraction by
um, to prepare an adhesive tape, respectively. Each of

10 these adhesive tapes and a film-like adhesive (for die
bonding) mainly composed of an epoxy resin with 25-pm
thickness were laminated at a room temperature, to prepare
respective wafer-adhering adhesive tapes of Examples 1 to
4 and Comparative Example 1, as shown in Table 1.

15
{Properties Test)

As for the following properties 1 to 6 of the thus-
prepared wafer adhering adhesive tapes, tests were carried
out as described below. The test results are also shown

20 in Table 1.

1. Gel Fraction
About 0.05g of the removable adhesive layer was

weighed, dipped in 50 ml of xylene for 24 hours at 120°C,

25 then the resultant xylene was filtered through a



5 the formula showmn below. Cel Fraction (% = (Mass of
i nsol ubl e constituents/ Mass of wei ghed renovabl e
adhesi ve layer) x 100 2. Renovabl e Adhesi ve Doubl e
Bond Amount 10 The anmount of carbon-carbon doubl e bond
contained in about 10 g of the heated and dried
renovabl e adhesi ve was neasured and quantitatively
deternmined by a nass increasing nethod by brom ne
addition reaction in a dark place in vacuo. 15 3.
Expandabi lity (interval between el enents) The
abofEappéparedteal enendheicngeadhésioe maphewaandhensoluble
adhered to a wafer for 10 seconds at 80C, then a
s.|FEBﬁt&EP@Pt6f°ﬁ Hhﬁn@?éﬁlé#05nﬁhcﬁesem981édlferulzo

20, a siz mm x 3 nm and the thus-cut wafer
wasmlE’ﬂBFﬁc?Edl?B %1 t reRA Sthe RS ioh the dbried) insoluble

h but th
(L Eafhed e 20k 01 B BRLLE NS00 RL T LTE SIS, vy

snaf ehe eXPAREL A0snIRENbASHI I pressure: 2.0 kgl cnp),

and the lengths of 25 elenent intervals in

| ongel uBkaetiend($y ansyeass 32 1AksPebi ONSoMLO R8O/ Mass of
stretched were neasured, to estimate the average
valuesghéaeremmgahkeoédnésﬂeetlapéfrvﬁl300!ncluded a

bl ade t hi ckness of 40 pm upon dicing. The

expandability is evaluated as bel ow, based on 5 the

Siz of elenment interval .
5 (ggmovable Adhesive Double Bond Amount

10 The amount of carbon-carbon double bond contained in

about 10 g of the heated and dried removable adhesive was
measured and quantitatively determined by a mass
increasing method by bromine addition reaction in a dark

place in wvacuo.

15

20

25

3. Expandability (interval between elements)

The above-prepared wafer-adhering adhesive tape was
heat adhered to a wafer for 10 seéonds at 80°C, then a
silicon wafer of a diameter of 5 inches was full-cut into
a size of 3 mm x 3 mm, and the thus-cut wafer was
subjected to ultraviolet-radiation hardening (irradiation
not on a pattern shape but on the entire wafer). Then,
the resultant wafer was stretched in a wafer expanding
machine {air pressure: 2.0 kg/cmz), and the lengths of

element intervals in longitudinal and transverse



"0": g . 100 m Image recognition of the elenment can

be carried out satisfactorily. "0": 100 m> g . 80 pm

It is difficult to carry out inmage recognition of the
element. 10 "X": g < 80 pm It B2 inpossible to carry
out inmage recognition of the elenment. 4. Picking-up
Success Ratio The above- prepared wafer-adhering

adhesi ve tape was 15 heat adhered to a wafer for 10
seconds at 80C, and then diced to 10 nmx 10 nm
Afterwards, ultraviolet rays of 200 mJ/cn2 were

i rr ddrgcedons vhenr badugbktratbksiveckaygeashiyed) to estimate
air-cooling-type high-pressure nmercury lanp (80 Wcm

i r r SHPafVBRagRsYakees - 10The) lemyehs achi ekemenupitestvals
was,20_carried out by a die bonder machi ne (produced

by REE%uﬂﬁéhﬁn€1§§etzaa@knaﬁﬁ:otI%ﬁl@@Fmpgnt@i©bmgjn a

Pecl 1 ng AT EOP AR hCEGH S VB EREGR | #) BBI¥1 ypased on

fef ghe gggeaqgfropwé%%&?géa{ﬁ9§r§%£e 23 nmeasured

according to S Z0 irradratTton anount: 1000

mJ/ cnR) . dhe waf er - {.n esi s Jeat

adher e?:l to®g \rl;?fr r'orlﬁﬁgda'cg 0 askjs?y:l%lgtgg%qv?/a\ﬁfaé’rf E:g‘gt gement
to c8(eanarthed ohie peelsngetorLeybet veen the

di e-bondi ng 5 adhesi ve | ayer and the adhesive tape was
measur ed. "AHe 1to#s tumaas gear Bice@meut Tender dik€icult to carry
conditipns of a peeling angle of 90 and a peeling
Spe%Hto%m%@enﬁ?ﬁ?ﬁnltlon of the element.

10 "X": g < 80 pm: It is impossible to carry out image

recognition of the element.

4. Picking-up Success Ratio

The above-prepared wafer-adhering adhesive tape was

15 heat adhered to a wafer for 10 seconds at 80°C, and then

20

25

diced to 10 mm x 10 mm. Afterwards, ultraviolet rays of

200 mJ/cm2 were irradiated to the removable adhesive layer
by an air-cooling-type high-pressure mercury lamp (80 W/cm,
irradiation distance: 10 cm). Then a picking-up test was
carried out by a die bonder machine (produced by NEC

Machinery, trade name: CPS-100FM), to obtain a picking-up

success ratio at 100 picked-up chips.

5. Peeling Ability (Peeling Force)

Peeling ability before and after UV irradiation were



6. Storage Stability 10 The above- prepared

waf er - adheri ng adhesi ve tape was heat adhered to a

waf er for 10 seconds at 80C, and diced to 10 mm x 10

mm Afterwards, ultraviolet rayg3of 200 ml/cn2 were
irradiated to the renovabl e adhesive |ayer by an
air-cooling-type high-pressure nercury lanp (80 Wcm

15 irradiation distance: 10 cn). Then, after the thus-

i rradi at ed waf er - adheri ng adhesi ve tape was stood for

2 weeks under roomtenperature conditions (25C,
609RFRSUrAE aprerilhgguposdt8ess2sat (ovwasradiat fefl. anount :
Storage stabijity is evaluated and shown with this

pi c&Pae-iﬁﬁ/gmc)cessTh%tW@feQeaMeﬁmg Edh%vl\lé}ﬂ:aé%a\l was heat
QCO04t OO 6: OO- EWU 0 a X Qn r a

pi -aﬁhﬁﬁe% EB ? mw’éowvwm%m D TEHcop wrier Yagrged to
r 0905cf)é%d then the peeling force between the die-bonding

5 adhesive layer and the adhesive tape was measured. The

test was carried out under the conditions of a peeling

angle of 90° and a peeling speed of 50 mm/min.

6. Storage Stability

10 The above-prepared wafer-adhering adhesive tape was
heat adhered to a wafer for 10 seconds at 80°C, and diced
to 10 mm x 10 mm. Afterwards, ultraviolet rays of 200
mJ/cm2 were irradiated to the removable adhesive layer by
an air-cooling-type high-pressure mercury lamp (80 W/cm,
15 irradiation distance: 10 cm). Then, after the thus-
irradiated wafer-adhering adhesive tape was stood for 2
weeks under room temperature conditions (25°C, 60%RH), the
picking-up success ratio was obtained. Storage stability
is evaluated and shown with this picking-up success ratio

20  (%).
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Q_c9 nmvas a 25 As can be seen from T Table 1,

Exanples 1 to 3 according to thé3present invention

showed that, in addition to that both of the

pi cki ng-up success ratio and the storage stability

were each 100% the expandability 5 was al so good.

Further, Exanple 4 indicated that the el enent
i nterval upon expansi on was sl i htI poor, but the

pi cki ng- UP® sTRR FERT ot oM T Fpemnlds [1tgo 3

mer§c§%§§fg%1009' Contrar to these, Conpar ati ve

hoWe ?rﬁﬁe% b Vel &t FHoYed that, in
e results, it can

=
RIS el R A i

t het1pe esest @vgg%m T i ng,
upon di ci nga,lgand it catfc1yel e Use ?’hgﬂ%dhesﬁs dability
5l ayweas eabéo yg@ps®! edr@f fhalpOne éng,mdfbamﬂ Wat the

10

15

20

25

enabl e a direct die-bonding, and that the 15 i nventive
wafelerethe rimigeadile sipen taqensi @xoedd adllight 1 tPBEEe but the
stabjlity. Separately, an exanple of the

wafRtCIGHMET IR (FUCRRRS | XAt tapnd | thews thrade stabil Ofy aere

doubl e bond contained in the
?Zg‘%’gq} oﬁg%m ach@“'i'w&kﬂé: ese, Comparative Example 1

showed that the storage stability-was conspicuously poor.

From these results, it can be understood that the
wafer-adhering adhesive tape of the present invention can
be used as a dicing tape upon dicing, and it can be used
with the adhesive layer easily peeled off upon mounting,
to thereby enable a direct die-bonding, and that the
inventive wafer-adhering adhesive tape is excellent in
storage stability.

Separately, an example of the wafer-adhering
adhesive tape, in which the ratio of a carbon-carbon
double bond contained in the radiation-curable removable
adhesive layer was too low, was prepared and tested in the
same manner as Example 1, excepted that the ratio of
carbon-carbon double bond was changed to 0.3 meq/g. As a
result, the picking-up success ratio obtained in this
example was 25%. At this time, the peeling forces before

and after UV irradiation were 1.42 N/25mm and 0.4 N/25mm,



20 adhesive | ayer was too | ow, was prepared and tested
in the sane manner as Exanple 1, excepted that the
rati o of carbon-carbon doubl e bond was changed to 0.3
meg/ g. As a result, the pickingéup success ratio
obtained in this exanple was 25% At this tine, the
peeling forces before 25 and after UV irradi ation were
1.42 N 25nm and 0.4 N 25mm 26 respectively. Exanple
5 The renovabl e adhesive sane as that in Exanple 1 was
5 coated on a_high-density polyethylene resin film

(t hFeRPRSE1VadY- pn) such that the adhesive thickness
after drying would be 10 m to prepare an adhesive
tape. Separately, a silicon wafer of 5-inch dianeter,
on i 5surface protective tape for grinding was
attac , was 10 provided. To a ground surface of the

f , i t i t
bl Seheq THE £ho b  ACSe, RED! SIS e LARE. AP mxapmle 1 was
525- dddt édi 6K NESH1 YRSINER t v W@Q&Pénéoré%?ggzﬁuﬁ‘t

80C. The above-prepared adhesi've tape was att ed to

a (dileidonsking)1aches) veudd damerqiad taghed: 0 Ellﬂfckne%s after

waf er. Then, the resultant silicon wafer adhered wt
t hedzyihes i weuldpes was (subjestmtegardient adiasivetagor

100_ seconds at 60C, to peel off the surface

pr ot RATYeLtape f ok e walffasr . ofAfT skl dblametathe on which a

sang nner_as, to Exanple 1, this, 20 silicon wafer

was R TS RETHREF VS| APOIEOF RSk wag/ attached, vas

10 provided. To a ground surface of the wafer, on which

surface no protective tape was attached, a film-like
adhesive (for die bonding) with 25-um thickness was heat
adhered for 10 seconds at 80°C. The above-prepared

adhesive tape was attached to a (die-bonding) adhesive
15 layer attached to the wafer. Then, the resultant silicon
wafer adhered with the adhesive tape was subjected to heat
treatment for 100 seconds at 60°C, to peel off the surface
protective tape from the wafer.
Afterwards, in the same manner as to Example 1, this
20 silicon wafer was full-cut into a size of 3 mm x 3 mm, UV-
irradiation hardened, and expanded, and then subjected to
the picking-up test. As a result, good expandability and
picking-up property, as in Example 1, were exhibited.
Further, it was found that the storage stability of the

25 adhesive tape was also good.



irradi ati on hardened, and expanded, and then subjected
to the picking-up test. As a result, good
expandability and picking-up property, as in Exanple
1, were exhibited. Further, it2®as found that the

'storage stability of the 25 adhesive tape was al so

good. 27 As seen from above, when a di e-bondi ng sheet
is heat adhered to a wafer in advance and then the
adhesive tape of the present invention is adhered and
| am nated_to the resultant die-bondi ng adhesive |ayer
attached £8 PREDWAFER, aBovRe Waeesavéieapendinghsheet is heat
preferably used.

' ti | b
P NCERART AL RBPE| CABFEI 1 SAESUGR chRIRBPR nEhachdbegEve tape
t h i pyent onj feraple, f
oL LT G U SR8 BT Pk P o e
) . i . b
apgebkhatahs H$E bbﬂd@ﬂgggﬁﬁéégg% E%g%?f%Fﬁgﬁgaarkggtge wafer,

wafer or the |ike, dici

50 t btha sghebiaket8pe aosefhe OPEESLRE fﬁ&@mt%&HGEaﬁ-?%go be

sem conduct or device, such as a silicon water or

t hepréRerabsymasefiact ured. Havi ng descri bed our
invention as related to the present enbodi nents, it
is our intention that the invention not be l[imted by

anygﬁé the details_of the 20 description, unless
ot YRS ER AL APPRECABILITYt her be construed broadly

wthinits. spirit and scope as seft out in the
aCCOﬂpaniﬁﬁ%p%?§ﬁ¥&?ékerl£§ adhesive tape of the present

10 invention is preferable, for example, as a semiconductor

i5

20

wafer-adhering adhesive tape that is used in an adhering
process for fixing a wafer or the like, dicing it, and
lap-jointing it with a substrate or a semiconductor chip,
when a semiconductor device, such as a silicon wafer or

the like, is manufactured.

Having described our invention as related to the
Present embodiments, it is our intention that the
invention not be limited by any of the details of the
description, unless otherwise specified, but rather be
construed broadly within its spirit and scope as set out

in the accompanying claims.
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28 CLAIMS 1. A wafer-adhering adhesive tape, having a

radi ati on-curabl e renovabl e adhesi ve | ayer on a

surface of 5 a base, wherein the radiation-curable
renovabl e adhesive layer is maik8ly conposed of an
acrylic-series copolymer having, in a principal

chain, at |east a radiation-curable carbon- carbon

doubl e bond contai ning group, a hydroxyl group, and 10

a group containing a carboxyl group, respectively, and

sai d radi ati on-curabl e renovabl e adhesive | ayer has a

gel fraction of 60% or great EFAIMS A wafer-adhering
adhesi ve tape having a 15 radi ation-curabl e renovabl e
adhesi ve | ayer and a di e- bondi ng adhesive layer, in

this ordefy, o f of _a se, wherein the,
radiationiéurgbﬁgfgéﬁgég FERG REATTEVE Ay i SRR §
conpgedc 9hna | Lol c Lpg.,in 20

P e apnapuRabYL FpRGLERTeTABRLKITL 18P 4 pifrace of
scaraobadeybl e bond contai ni ng group, a hydroxyl group,

and a group containing a carboxyl group,

r espeereve| he anadisaidnr adirabl @ Nrencadib Be r £aRyVaDE€ layer is
adhesive layer has a gel fraction of 60% or greater.

25 B3inky qpEroaedrofdieraoyyhihesévies apepatymsdli gving, in

to N .
a principal chain, at least a radiation-curable carbon-

carbon double bond containing group, a hydroxyl group, and

10 a group containing a carboxyl group, respectively, and

said radiation-curable removable adhesive layer has a gel

fraction of 60% or greater.

2. A wafer-adhering adhesive tape having a

15 radiation-curable removable adhesive layer and a die-

bonding adhesive layer, in this order, on a surface of a
base,
wherein the radiation-curable removable adhesive layer is

mainly composed of an acrylic-series copolymer having, in

20 a principal chain, at least a radiation-curable carbon-

carbon double bond containing group, a hydroxyl group, and
a group containing a carboxyl group, respectively, and
said radiation-curable removable adhesive layer has a gel

fraction of 60% or greater.

25
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claiml or 2, wherein the ratio of carbon-carbon
doubl e bonds contained in the radi ati on-cur abl e
renmovabl e adhesive |ayer is 0.29to 2.0 meq/g.

3. The wafer-adhering adhesive tape according to
claim 1 or 2, wherein the ratio of carbon-carbon double
bonds contained in the radiation-curable removable

adhesive layer is 0.5 to 2.0 meqg/g.



