17 August 2004 TI TLE PRESSURE SENSI TlI VE ADHESI VE SHEET FOR WAFER STI CKI NG

FI ELD OF THE | NVENTI ON The present invention relates to 3 2@§5§ﬁpﬁ
sensitive adhesive sheet for wafer sticking. Mre partic ? e present
i'nvention is concerned with a pressure sgnsitive adhesive sheet for wafer
sticking which is used-to fix a wafer having circuits printed 10 thereon at
the time of dicing the wafer by each circuit. BACKGROUND OF THE | NVENTION A
sem conductor wafer of, for exanple, silicon or galliumarsenide is '

produced in a large dianmeter, cut 15 gigrgeparated (diced) into el enental
chips and subjected to the subsequent nounting step. In this process, the

sem conduct of WakRleurs” Seifs B AYE R0uBELRA SREHFKEOR AnBERSSHICKERRSTLive

adhesi ve sheet f'goes t dicin

drying, 20 expandlng, pi ckup and nmounting. In the steps fromdicing to
pi ckup for the -sem conductor wafer, it is comopn practice to use a

pressure sensitive adhesive sheet conprising a base and, superinposed

t hereon, a pressure sensitive %Eﬁ%g+sgmlﬂ§—gﬁgﬁﬁil§§04 2 In this pressure

sensitive adhesive sheet, a base conposed of a relatively soft resinis

enpl oyed taki ng a'ﬁh@xpﬁﬁéiﬁbtl Hnyentioragedaties dinl s QReEFddi®e sensitive

adhesive with a relatively low elastic nodulus is 5 enployed taking a

sti cki ness i.nsenattdwrt adResiameamilest d£@olwafew|stthdlorigle Mage cont ai ni ng
particularly, the present invention is concerned with a
pressure sensitive adhesive sheet for wafer sticking

which is used to fix a wafer having circuits printed

10 thergdn at the time of‘diéing the wafer by each circuit.

EAQ;KGRQ[JND QIQF. THE INVENTION -
A sémiconductor wafer of, fo#.example, silicon or

galliﬁm arsenide is produced ih a largg diameter{ cut
15 - and separated (diced) into elemental chips and

subjécted to the subsequent mounting step. In this

procéss, the semiconductor wafer, in the state of being

étuck to a pressure sensitive adhesive éheet (dicing

sheet), undergoes the steps of dicing, washing, drying,
20 expanding, pickup and mounting.

In the steps from dicing to pickup for the
semiconductor.wafer, it is common practice to use a-
pressure sensitive adhesive sheet comprising a base and,

" superimposed thereon, a pressure sensitive adhesive.



a plasticizer is knowmn as such a soft base. The polyvinyl chloride base
containing a plasticizer is soft, exhibits high stiffnespaugsstesoel |l ent in
10 processability and is available at |ow cost. Therefore, he pol yvi nyl
chlori de base containing a plasticizer is wused in various fields. However,
in- the pressure sensitive adhesive sheet including this type of base, the
pl asticizer may migrate into the pressure sensitive 15 adhesive |ayer to

t hereby cause the pressure sensitive adhesive perfornmance to deteriorate
with the passage of tinme. As the result, the pressure sensitive adhesive

may be SOftefﬁdEﬁ‘ﬂQ g%%%ﬂ 8" sehkli PRI & dr iR %}é’eeotj%,nvéi tesdde danger of

stai ning the adheren ccordingly, in the fiel sem conduct or

processing wherein.especi al stri.ct process .control i.s required t he use
bt *Che- poryuiRorSRfoPRag patbcibRedl sPi FENNAT drabio vl BafFag, o ned

from and, for exanple, .a, polyolefin filmmay, be enpl oyed in place
ther eof . 17 Aigtbanpodi s FEWUEP, TERE Bres STk S & TT U AUHESt vEveheet
for wafer sticking including the polyvinyl chloride base containing a
pl asticizer 3éhesyheyvwathr acEPVBTAVEAYL ROV FARFNIANHUS diie to its
excel | ent processability, it 5 is applicable to processing under w dely
varied @&onddmpbegeiintaping af shirkinkesvaniter yaasardof . On the ot her hand,
the pressure sensitive adhesive sheet including a pressure sensitive
adhesive with a Fetatxsmbye) owv pbagvioyiodblosidel tasegltceneeldied in 10
sticki ness, cannot suppress mnute vibrations of the wafer at the tinme of
dicing of the pedeticThds, ishknown as such a soft base. The
pdlyvinyl chloride base containing a plasticizer is
soft, exhibits high stiffness, is excellent in
10 processability and is available at low cost. Therefore,
the polyvinyl chloride base containing a plasticizer is
" used in various fields. However, in. the pressure
sensitive adhesive sheet including this type of base,
the plasticizer may migrate into the pressure sensitive
15 adhesive layer to thereby cause the pressure sensitive
adhesive performance to deteriorate with the passage of
time. As the result, the pressure sensitive adhesive
may be softened and no longer strippable to thereby
invite the danger of staining the adherend.
20 Accordingly, in the field of semiconductor processing
wherein especially strict process contrel is required,
the use of the polyvinyl chloride base containing a

plasticizer may be refrained from, and, for example, a

polyolefin £ilm may be employed in place thereof.



waf er may suffer from breakage (chipping) at the cut face thereof. This
breakage, if extensive, may result ~in the damagi ng of cnygug@§29@4 se.
Even if mnute, 15 the breakage may invite the danger of causing the final
package to crack with the passage of tinme. OBJECT OF THE | NVENTI ON The
present invention has been made in viewpf the 20 above state of the prior
art. Therefore, it is an object of the present invention to provide a
pressure sensitive adhesive sheet for wafer sticking which can inhibit
the vibration of wafer at the time of dicing of 17 August 2004 A4 the wafer

so that chi ppppgvet, tEﬁe“ﬁE%%s%%% %%dyfyfvéuahhé%JW%NgméE%T}EflNVENTICN 5

The pressure sensitive adhesive sheet for mafer stlcklng according to the

present i nveplion COURL3ES 1A1056 Of ROl o1 G des ok ai ol ng 2

pl astici zer a Superi osed ther on i'on clra
pressure sensitjve adhesiv

O essur 6 ﬁgﬁt?%alaaha;P@éS%ﬁgéze%ﬁéﬁgﬁgﬁﬁﬁa%gﬁﬁﬁﬂf”9%% e Bheatt on

(or energy beans energ rays), has an elastic nodulus ranging from4.0
x 104 to OV%eEB@lF% the 5oéu61§0|ﬁtﬁh@ﬁ&%&%ﬁﬁ SRty s pEeferred
that the energy radi ation curable pressure sensitive adhesive |ayer

conpri sesa vinyppebiepbbepbPyrepcengiog amdegemjldedy cepolsdrer having a

glass transition tenperature of 0 to 40C.
conditions in spite of a little variety thereof.

On the other hand, the pressure sensitive adhesive
sheet including a pressure sensitive adhesive with a
relatively low elastic modulus, although excellent in
10 stickiness, cannot suppress minute vibrations of the.
wafer at the time of dicing of the wafer. Thus, the
wafer may suffer from breakage (chipping) at the cut
face thereof. 'This breakage, if exténsive, may result
in the damaging of circuits per se. Even 1f minute,
15 the breakage may in&ite the danger of causing the final

package to crack with the passage of time.

OBJECT OF THE INVENTION
The present invention has been made in view of the
20 above state of the prior art. Therefore, it is an
object of the present invention to provide a pressure
sensitive adhesive sheet for wafer sticking which can

inhibit the vibration of wafer at the time of dicing of



20 The pressure sensitive adhesive sheet for wafer sticking according to
the present invention preferably has an adhesive streng{hati®ust 2004
mrror-finished stainless steel plate of at |east 1000 m\N 25 mm before
exposure to energy radiation and an adhesive strength to mrror 17 August
2004 5 finished stainless steel plate of,50 to 1000 m\' 25 mm after exposure
to energy radiation. DETAILED DESCRIPTIéN OF THE I NVENTION 5 The present
invention will be described in detail below. The pressure sensitive
adhesi ve sheet for wafer sticking according to the present invention
comprises a pase. ot palbyyiiyl Shleride Hohal ilged Bhastici zer and, 10
superi nposed ereon, an energy FA on curab pr €SSure sensitive
adhesive layer., The hase is conposed mainly of a widely interpreted

pol yvi nyl cHPb*{BE%PEsi n, such as polyvinyl chloride, polyvinylidene

chl oride or a vinyl chlorlde 15 copol yner. Preferably, the base is conposed
mai nly of polyvinyl chloride. A plasticizer is contained in the polyvinyl
chloride resin. It is preferred that the plast|C|zer be contained in an
anount, in terns of DOP, of 2 OTRE L HVENTISNGht , especially 30 to
45 parts by weight, per 100 parts by wei ght of polyvinyl chloride resin.
The termdnol ogy "%maupresaurerﬁsnsﬁtm@e agdeds ihery oslmeeefios whEeanount
correspondi ng to the anmount of common plasticizer dioctyl phthal ate (DOP)
added to attsticHinfugusbra®fd to the present invention comprises a

base of polyvinyl chloride containing a plasticizer and,
superimposed thereon, an energy radiation curable
pressure sensitive adhesive layer,

10 wherein the energy radiation curable pressure
sensitive adhesive layer, before exposure to energy
radiation (or energy beams, or energy rays), has an
elastig modulus ranging from 4.0 x 104 to 5.0 x 10°® pa
at 50°C.

15 In the present invention, it is preferred that the
enexgy radiation curable pressure sensitive adhesive
layer'comprise a vinyl ester copolymer and/or an
acrylic.cépolymer having a glass transition temperature
of 0 to 40°C.

20 The pressure sensitive adhesive sheet for wafer
sticking according to the present invention preferably
has an adhesive strength to mirror-finished stainless
steel plate of at least 1000 mN/25 mm before exposure

to energy radiation and an adhesive strength to mirror-



6 given properties. The plasticizer is not particularly Ilimted, and can
be, for exanple, any of phthalic acid ester plasticizerg7guglat asosli octyl
pht hal at e, phosphoric acid ester plasticizers and pol yester ~ 5

pl astici zers. The base conposed of the polyvinyl chloride resin containing
t he above plasticizer is excellent in sérength (stiffness),

processability, elongation ratio, breaking strength and expansibility. 10
The thickness of the base, although not particularly Iimted, preferably
ranges fromabout 50 to 200 m still preferably fromabout 70 to 150 m

Accordi ng to_necessi,t . se nded. wi bV such as
afiller, a g%ﬁ%?ﬁ??e%Faéﬁﬁgﬁgi§§%%¥bq%fﬁgg3§ﬁtggn 3;&@%93&@4?5 ﬁﬁ% base
side of the pressure sensitive adhesive ,sheet for wafer sticking according
to the presegftanﬁéﬁPFEEEi§£bfﬂﬁﬁ§¥tE?Qﬁﬁﬁt®nradiation after the
conpletion of the dicing step. Wien ultraviolet light 20 is used as the
energy radiation, the base nust be transparent The energy radiation
curabl e pressure sensitive adhesive |ayer superinposed on the base
conprises a 17 August DEGBALT L RN {2int TRIR JTMWENREONRY radi ati on
curabl e component as principal conponents thereof. The energy radiation
cur abl e | essure Shasptreventadnesintd drayer] 1 bef odes exposdrentdetaglgy
radiation has 5 an elastic nodulus ranging from4.0 x 104 to 5.0 x 106

below.

AERRE

[
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The pressure sensitive adhesive sheet for wafer
sticking according to the present invention comprises a
base of polyvinyl chloride containing a plasticizer and,

10 superimposed thereon, an energy radiation curable
pressure sensitive adhesive layer.

The base is composed mainly of a widely
interpreted polyvinyl chloride resin, such as polyvinyl
chloride, polyvinylidene chloride or a vihyl chloride

15 copolymer. Preferably, the base is composed mainly of
polyvinyl chloride.

Akplasticizer is contained in the polyvinyl
chloride resin. It is preferred that the plasticizer
be contained in an amount, in terms of DOP, of 25 to 50

20 parts by weight, especially 30 to 45 parts by weight,
per 100 parts by weight of polyvinyl chloride resin.
The terminology "amount in terms of DOP" used herein
means the amount corresponding to the amount of common

plasticizer dioctyl phthalate (DOP) added to attain



Pa, preferably 5.0 x 104 to 5.0 x 106 Pa, at 50C. Generally, at the time of
wafer dicing, frictional heat is generated, so that the grRt ooy e of the
pressure sensitive adhesive layer is raised to about 10 50C ~ When the

el astic nmodulus at 50C falls within the above range, the transm ssion of
vibration generated at the tine of dicéng fromthe pressure’ sensitive
adhesi ve layer to the wafer is suppressed to thereby enable stably hol ding
~the wafer and hence 15 enabl e reduci ng the occurrence of chipping. Even if
the pressure sensitive adhesive |ayer has a high elastic nodulus at

t enper at ures .| ower_than 50

0C, t ef-f ect. af reduci t C e of
chi ppi ng caftdEHEF Bt e § theé ei'as Z|“a‘cjv'6(rjrinsdu c%ts E%%%O%ﬂgslfg ller 20
t han t he abqQve range. As |long as the ener radi ati gn abl.e pressure
sensitive a&HégﬁﬁéﬂléVE? Sitie °¥h%x@%%i%' ?%&u?%eﬂéﬁgég%ﬁr?S&g pol yner
conponents can be used as a main material thereof- For exanple, use can be
nmade 17 Aug@Stez0®d aS tofciFt samet uehhnponie st ¥lchh8Bay#R§r ester copol ymers,
acrylic copol yners, rubber pressure sensitive adhesives and silicone
pressure sepdiospherddhesivesessmplaseictaerpeanddeodbyertfrures and
conposites thereof 5 Further, for exanple, use can be nade of copol yners of
a vinyl ®stenlasmrieneerand an acrylic ester nononer. In the present
i nvention, polymer conponents having a glass transition tenperature (Tg)
of 0 to 40C, espe@ ddse RdnpPA @f erlsdlipsbyeinyheceioredeviraglinl0 ester

copol yners, acrylic copolynmers and copol yners of
containing the above plasticizer is excellent in
strength (stiffness)}, processability, elongation ratio,
breaking strength and expansibility.

10 " The thickness of the base, although not
particularly limited, preferably ranges from about 50
to 200 pm, still preferably from about 70 to 150 pm.
According to necessity, the base may be compounded with
additives such as a filler,'a stabilizer, an antistatic

15 agent and a colorant.

The base side of the pressure sensitive adhesive
sheet'for wafer sticking according to the present
invention is exposed to energy radiation after the
completion of the dicing step. When ultraviolet light

20 is used as the energy radiation, the base must be |
transparent.

The energy radiation curable pressure sensitive

adhesive layer superimposed on the base comprises a



a vinyl ester nonomer and an acrylic ester nononer are preferably enpl oyed
because the Tg thereof can appropriately be set throughfﬁgbqgihggh(ﬁ
nononer. Exanples of the vinyl ester nonomer include vinyl 5 acetat e,
vinyl butyrate, vinyl cinnamate and vinyl benzoate. Exanples of the
acrylic ester nonomer include nethyl (gﬁth)acrylate, ethyl (meth)acryl ate,
butyl (neth)acrylate and 2-ethyl hexyl (‘neth)acrylate. 20 According to
necessity, a nononmer such as acrylic acid, nethacrylic acid, itaconic
acid, hydroxyethyl (neth)acrylate, hydroxypropyl (neth)acrylate,

di met hyl am noet hyl (neth)acryl ate, acrylam de, ..methyl ol acryl am de or

gl yci dyl nmet®RylFht eORROFIN u@ﬂgtaﬁoﬁ e§g¥pﬁﬁgﬁg&ﬂfﬁ1ﬁnﬁggﬁfin t he

copol yneri zation as a crosslinking conmponent. Further, acrylonitrile,
styrene or tHEPERRNFEFSpRriN§ERALNCORBOBEPSPY MBETERG-0on. 5 Using the

copol ynmer conposed mainly of vinyl acetate anong the above nononers is
especi al |y pref éthedngheyrsgdiation opr¥glef ppesyme ceMFdtems can be
acconpl i shed by appropriately selecting the type and 10 anount of nononer
to be copol yhieziede Bpeerfibafbye ehpoFgref tvi eylergwt erdictyirer hors
acrylic ester polymer can be estimated fromthe Tg of honopol yner of

fsel eclt edsggrsa{r%la?‘@@ié heodEl §ht rhALi AqOkrokhe . Bekeqlpdd tpmonerk by 4 he
or mul a: : '

Pa, preferably 5.0 x 104 to 5.0 x 10% pa, at 50°C.

Generally, at the time of wafer dicing, frictional
heat is generated, so that the temperature of the
~ pressure sensitive adhesive layer is raised to about
10 50°C. When the elastic modulus at 50°C falls within
the above range, the traﬂsmission of vibration
generated‘at the time of dicing from the pressure’
sensitive adhesive layer to the wafgr is suppressed to
thereby enable stably holding the wafer and hence
15 enable réducing the occurrence of chipping. Even if
the pressure sensitive adhesive layer has a high
elastic modulus at temperatures lower than 50°C, the
effect of reducing the occurrence of chipping cannot be
expeqted when the elastic modulus at 50°C is smaller
20 than the above range.
As long as the energy radiation curable pressure
sensitive adhesive layer satisfies the above
requifement, various polymer components can be used as

a main material thereof. For example, use can be made



1 W W Tg Tgi Tg2 Wh Tgn wherein Wh: weight ratio of nonomer n, and Tgn:
glass transition tenperature (unit: K) of 20 honDponnEf7R@gﬂ@Q@ﬁpr n. 17
August 2004 10 Thus, the attainnment of relatively high Tg can be
acconpl i shed by increasing the conmpouding ratio of nononer capabl e of
form ng a honopol ymer of high Tg. In the present invention, it is
especially 5 desirable to enploy a pol yner conponent wherein structural
units derived froma nmononer containing a functional group capabl e of

form ng a hydrogen bond, such as carboxyl of acrylic acid or nmethacrylic
acid, are co taifed in_an anDth to 5.parts by weight, 10

of 0.01
preferably 71 B 4" Br?gm89nﬁ8|ahPcheﬁslgdnH FES WY SRt oS pol yner
conponent. The above nononer contajning a functional .group %Pable of
forming a hyRFogehc bePaCt BRRESa KBRBFSI PREFSUSE FiSgF L V?hﬁﬁgf Fo'Shat the
Tg of polyner conponent 15 can be easily controlled. However, the mgration
of plastici z&nd {3 ohicpRre bREESABLGRISBREA lﬁﬁeaﬁyﬁﬁéd@ﬁ-boﬁésoioﬁﬁﬁd in the
polynmer to thereby invite the danger of |lowering the elastic nodulus of
t he pressurecaense tmade afhwsktoregyend 2omphen telse thew@df .of structural
units derived from the nononmer containing a functional group capabl e of
5 Further, for example, use can be made of copolymers of
a vinyl ester monomer and an acrylic ester monomer.
In the present invention, polymer components
having a glass transition temperafure (Tg) of 0 to 40°C,
especially 0 to 20°C, are suitable. Therefore, vinyl
10 ester copolymers, acrylic copolymers and copolymers of
a vinyl ester monomer and an acrylic ester monomer are
preferably employed because the Tg thereof can
appropriately be set through selection of monomer.
Examples of the vinyl ester monomer include vinyl
15 acetate, vinyl butyrate, vinyl cinnamate and vinyl
benzoate.
Examples of the acrylic ester monomer include
methyl {meth)acrylate, ethyl (meth)acrylate, butyl
(meth)acrylate and 2-ethylhexyl (meth)acrylate.
20 According to necessity, a monomer such as acrylic
acid, methacrylic acid, itaconic acid, hydroxyethyl
(meth)acrylate, hydroxypropyl (meth)acrylate,

dimethylaminoethyl (meth)acrylate, acrylamide,

methylolacrylamide or glycidyl methacrylate is



formng a hydrogen bond is extrenely small, the pressure sensitive adhesive
| ayer cannot be satisfactorily crosslinked to thereby disgnakkgods/ August
2004 11 increasing the elastic nodulus of the pressure sensitive adhesive
| ayer In the present invention, it is suitable to enploy a polyner
conponent containing 10 to 90 parts by mgight, 5 preferably 50 to 90 parts
by wei ght, of structural units derived ffomvinyl acetate per 100 parts by
wei ght of pol ymer conponent. As apparent fromthe above, the Tg of the

pol ymer conponent can be regul ated by appropriately selecting 10 the type
and anount of C it t onent to thereby
enabl e uItlrnﬁéH%%%gggg% |ﬁ§é§heHe g%t%§809§%¥ﬁ%26§%nE06f 8f the ener gy
radi ation curablelﬁgﬁfsure sen5|t|ve adhesive layer so as to fall within
the desired rdriye TG LIOPTa%E t acki ness can be inparted to the
pressure sen5|t|ve adhe5|ve | ayer co osed mainly of the_polynmer conponent
having Tg of 0 to HIEHRE aff opkeRt ey %dd?%br?%% oF ofdui hlieemegpe

radi ation polynerlzable conmponent and tackifier resin. 20 The pressure

sensitive adiesidenside dapolmerizatieking in which use is made of the
above pol yner conponent is excellent in shelf life, is free from
deteriora®ion of rbkse'ssyrtélesengicﬂiw&ﬂadimqbwaeqbrmﬁmljresf winplit he passage
of tinme and does not stain adherends. 17 August 2004 12

acetate among the above monomers is especially

preferred.

The regulation of Tg of polymer compenents can be

accomplished by appropriately selecting the type and
10 amount of monomer to be copolymerized.

Specifically, the Tg of vinyl ester polymer or
acrylic ester polymer can be estimated from the Tg of
homopolymer of selected monomer and the weight ratio of
the selected monomer by the formula:

15

1 Wl . WZ | e.ee Wn
= + -

Tg Tgl ng o Tgn

wherein

W .

ne weight ratic of monomer n, and

Tg glass transition temperature (unit: K) of

I'l:

20 homopolymer of monomer n.



The energy radi ation curable pressure sensitive adhesive |ayer of the
pressure sensitive adhesive sheet for wafer sticking acppAgh@gzégqthe
present invention conprises the above pol yner conponent and an energy

radi ati on pol yneri zabl e conponent as princi pal conmponents For exanpl e,

| ow- nol ecul ar - wei ght conpounds having jpn the nol ecule thereof at |east two
phot opol yneri zabl e carbon to carbon doubl e bonds that -can Torm a three
10 di nmensional network structure by light irradiation as disclosed in
Japanese Patent Laid-open Publication Nos. 60(1985)-196, 956 and

60(1985)-223,139 are widely used as.the ener radi at.i_on.pol njzabl e
conponent - Speci fi¥%xd ?e%tYﬂ%?%%?tiﬁglﬁﬁgag¥yﬁg§h§ﬁgﬁpF%bé%ﬁpfkg
triacrylate, tetranethyl ol methane tetraacryl ate, pentaer.thr%;o

triacryl at e,2¢raRkESHe | Y| INEEEREARAY FEPe CORPRYAL RS it &1

monohydr oxypent aacryl ate, di pentaerythritol hexaacrylate, 1,4-butylene
gl ycol di acmydresr Icar ol hexbnbarBingi achyrare lYpsty &thytishe T ycol
diacrylate and commercially available oligoester acrylates. . In addition
to the above acryimatthe quposems, inverthane atr yFaespekigddars can be used
as the energy radiation polymnerizable conponents. Urethane acrylate 17
August 2804 d&s Dtioaers eaplbe abpaipedrbyompaokinng whepeliyest er or

pol yet her type pol yol conpound with a polyisocyanate conpound such as
2,4-tol yl enegdiisoeyanaigit 2, et obyHeneod hsneyanate coht3-ixing ene

di i socyanate, 1,4- 5 xylylene diisocyanate or di phenyl net hane-4, 4-
functional group capable of forming a hydrogen bond,
such as carboxyl of acrylic acid or methacrylic acid,
are contained in an amount of 0.01 to 5 parts by weight,

10 preferably_o.l to 4 parts by weight, per 100 parts by
weight of polymer component.

The above monomer containing a functional group
capable of forming a hydrogen bond forms a homopolymer
of high Tg value, so that the Tg of polymer component

15 can be easily controlled. However, the migration of
plasticize? from the base would break the hydrogen bond
formed.in the polymer to thereby invite the danger of
lowering the elastic modulus of the pressure sensitive
adhesive layer.

20 When the amount of structural units derived ffom
the monomer containing a functional group capable of
forming a hydrogen bond is extremely small, the
pressure sensitive adhesive layer cannot be

satisfactorily crosslinked to thereby disenable



di i socyanate to thereby obtain an isocyanate-term nal urethane prepol yner
and by reacting this isocyanate- term nal urethane prep -y;mquQ@d; a

hydr oxyl group containing acrylate or nethacrylate, such as 2 10

hydr oxyet hyl acryl ate, 2-hydroxyethyl nethacrylate, 2- hydroxypropyl

acryl ate, 2-hydroxypropyl nethacryl ate,_  pol yethyl ene glycol acrylate or
pol yet hyl ene glycol nethacryl ate. Thesglenergy radi ati on pol yneri zabl e
conponents are flowable at roomtenperature and can 15 conpl enent the

pol ymer conponent of O to 40C glass transition tenperature with tackiness.

Wth respect to the blending_ ratio of energy_ radiation polynerizable
conponenttxﬂ?ﬁﬁ?ﬁ%%nﬁoﬁﬁﬁn%ﬁ?StFﬁ Pﬂguiﬁér&f i&zﬂﬁ%ﬁ?i%ﬁable pressure
sensitive 20 adhesive, it is preferred that 50 to 200 parts by weight,
especi al | y 58engitiboepadhgsbyewbpyRt, and still especially 60 to 140 parts
by weight, of the energy radiation polynerizable conponent be used per 100
parts by weight Oi the poéyeet towpohéan, Lb tiki suifsbdiecdo Emplwgust 2004
14 the initial adhesive strength of the obtained, pressure sensitive
adhesi ve shegtpdbyhar geempodehhecadhashiag 40r €ngtl ipsrdtwaipl wedrgdpped upon
exposure to energy radiation- Accordingly, the peeling at the interface 5
of -the chi pspAdee1i81 NS0 Yo adi BhkeB BYI ablighpr,esFuist neRigidl ve adhesive
| ayer to be perforned after the conpletion of wafer dicing is facilitated.

The time spent;for phpLoROkyBRY LAY 0BcaRdtEheaRhald iWaadisaliyon dose can be
reduced by mxing a 10 photopol ynerization initiator into the energy

radiation weight of polymer component.

As apparent from the above, the Tg of the polymer
component can bé regulated by appropriately selecting

10 the type and amount of monomer for constituting the
polymer component to thereby enable ultimately
regulating the elastic modulus (at 50°C) of the enexgy
radiation curable pressure sensitive adhesive layer so
as to fall within the desired range. Satisfactory

15 tackiness can be imparted to the pressure sensitive
adhesive layer composed mainly of the polymer component
having Tg of 0 to 40°C by appropriately adding the
following energy radiation polymerizable component and
tackifier resin.

20 The pressure sensitive adhesive sheet for wafer
sticking in which use is méde of the above polymer
component is excellent in shelf iife, is free from
deterioration of pressure sensitive adhesive properties

with the passage of time and does not stain adherends.



curabl e pressure sensitive adhesive Exanpl es of the photopol ynerization

initiator include a photoinitiator such as a benzoin coppgﬁggtmﬁm
acet ophenone conpound, an acyl phosphi ne oxi de conmpound, 15 ti1tanocene

conpound, a thioxanthone conpound or a peroxi de conpound, or a

phot osensiti zer such as an amne or a quinone_ Specific exanples thereof

i nclude 1-hydroxycycl ohexyl phenyl ketdne, benzoin, benzoin nethyl ether,
benzoin ethyl ether, benzoin isopropyl 20 ether, benzyl diphenyl sulfide,
tetranmet hyl t hi uram nonosul fide, azobisisobutyronitrile, dibenzyl, diacetyl
and 3-chl o roant hraqui none. The photopol ymerization initiator is preferably
added i n an anpurtheferG tRd5apheR sCHyARERgRESSSHIR| SERSAGSYSt 2004 15
preferably 0.1 to 10 parts by weight, and optimally 0.5 to 5 parts by

wei ght, to Hiheparts lnyewighttidé phessupeabeobipigssardbesénsi sheet
adhesive. The pressure sensitive adhesive |layer may be 5 | oaded with a
tackifier resimvdrer deridioinmi atabndihe tbathacpreteadhdésiveatitmengt h and
cohesive strength before and after the exposure to energy radiation. The

tackifier regnpeadedashd UbEXENPbBym@AYcohpafendl bpRabhClareyst i C
copol ynmer petroleumresin, an 10 aliphatic petroleumresin, an aromatic

petrof eusn 1 sidha ch 4IRS £ I OCBEBORCHEShO. pRIROSPALT €SI N, A TOSI T

ester resin, arosin resin, a rosin acrylate resin, a terpene
resin, a teg%ag%AgH¥gﬂ resin, a phenol resin, a xylene resin, a coumarone
resin, a 15 counarone-indene resin and a styrene resin, or any of

For example, low-molecular-weight compounds having
in.the molecule thereof at least two phdtopolymerizable
carbon to carbon double bonds that can form a three-

10 dimensional network structure by iight irradiation as
disclosed in Japanese Patent Laid-open Publication Nos.
60 (1985)-196,956 and 60(1985)-223,139 are widely used
as the energy radiation polymerizable component.
Speéific examples thereof include trimethylolpropane

15 triacrylate, tetramethylolmethane tetraacrylate,

‘ pentaé;ythritol triacrylate, péntaerythritol
tetraacrylate, dipentaerythritol
monohydroxypentaacrylate, dipentaerythritol
hexaacrylate, 1,4-butylene glycol diacrylate, 1, 6- |

20 hexanediol diacrylate, polyethylene glycol diécrylate
and commercially available oligoester acrylates.
" In addition to the above acrylate compounds,
urethane acrylate oligomers can be used as the energy

radiation polymerizable components. Urethane acrylate



nodi fication products, derivatives and hydrogenati on products thereof.
These may be used either individually or in conbinationTF%aﬁg{ﬂ&yMAth a
liquid tackifier having a softening point of up to room?2 enperature
enabl es conpl enenting the polyner conponent of. 0 to 40C glass transition
tenperature with tackiness. The tackifjier resin is preferably used in an
anmount of 0 to 50 parts by wei ght per 1350 parts by 17 August 2004 16 wei ght
of polymer conponent- That is, the anbunt is selected so that the adhesive
strength before and after exposure to energy radiation falls within the
above range 5 The above ener radi atji on curable pressure sensitive
adhesi ve poSPdgReIHiGat % orytathedi DE TERFEAREh St BAWESkE e P hef or e
exposure to energy radiation, and the adhesive strength is extrenely

dr opped uporadxsodifie txprene?byot agpappend Thah pspolyiskeyvamatg radi ation
curabl e pressure sensitive adhesive enables bonding the wafer and the
pressure semgipduel adhdsiae Zheetobhnllesat dsfactyrpaddhedi, e strength to
thereby attain fixing of the wafer before exposure to energy radiation,
but, after exiesudre: tdi ildoepaigye s atlj atkphylprentdt s seagiahy tet,rilppi-ng t he
pressure sensitive adhesive sheet fromthe wafer diced into chips. A
crosslinki ng.aganind dadaded 4in tdecen@igeny 8déahhas-qyuabl e pressure

sensitive adhesive in order 20 to increase the elastic nodulus of the

energy radi@@f@%cyanate to thereby obtain an isocyanate-~terminal
uretﬁane prepolymer and by reacting this isocyanate-
terminal urethane prepolymer with a hydroxyl group
containing acrylate or methacrylate, such as 2-

10 hydroxyethyl aérylate, 2-hydroxyethyl methacrylate, 2-
hydroxypropyl ac;ylate, 2-hydroxypropyl methacrylate,
polyethylene glycol acrylate or polyethylene glycol
methacrylate. These energy radiation polymerizable
components are flowable at room temperature and can

15 complement the polymer component of 0 to 40°C glass
transition temperature with tackiness.

With respect to the blending ratio of energy
radiation polymerizable component to polymer component
in the energy radiation curable pressure sensitive

20 adhesive, it is preferred that 50 to 200 parts by
weight, especially 50 to 150 parts by weight, and still
especially 60 to 140 parts by weight, of the energy

radiation polymerizable component be used per 100 parts

by weight of the polymer component. In this instance,



curabl e pressure sensitive adhesive and to cause it to have satisfactory
cohesive strength. The crosslinking agent converts the pojy Ez nponent
into a three- dinensional crosslink structure to thereby inﬁgg 17 August
2004 17 satisfactory elastic nodulus and cohesive strength thereto- Conmon
crosslinking agents such as polyi socyanate conpounds, polyepoxy conpounds,
pol yaziridi ne conpounds and chel ate coﬂﬁounds can be 5 used. Exanpl es of

t he pol yi socyanate conpounds i nclude toluylene diisocyanate,

di phenyl net hane dii socyanate, hexanethylene diisocyanate, isophorone

di i socyanate and adducts of these polyisocyanates and pol yhydric al cohols.
Exanpl es of e iguldepbxdthenptrntsrergtydet 16het phreaaBeqi PESESHES yei dyl
ether and diglycidyl terephthalate acrylate. Exanples of the polyaziridine
conpounds | e ilve sadhels bug | sheet i s nyaygd, 328d theaadhesane tris [ 1---
(2 methyl)aziridinylltriphosphatotriazine. Exanples of 15, the chelate
conmpounds i eyt hyd asted qaltetdt gabed upen  ekpsoprepybaeseagg al um num
tris(ethylacetoacetate). These conpounds can be used either individually
or in conbinatifnonlhe peicesaliinkkiy)g tageted sy eftertald Viradsefbda an 20
anount of 0.01 to 20 parts by weight, still preferably 0.1 to 10 parts by

wei ght, per JLOQpardis; by weh dfle Ane R} YFRdi £O1BQNEREabThepeagEdY-er adi ation
curabl e pressure sensitive adhesive tor use in the present invention is

produced 175@#¥f%iégxghhesive layer to be performed after the

completion of wafer dicing is facilitated.
| The time spent for photopolymerization and the

éhotoirradiation dose can be reduced by mixing a

10 photopoiymerization initiator into the energy radiation
curable pressure sensitive adhesive.

Examples of the photopolymerization initiator
include a pﬁotoinitiator such as a benzoin compound, an
acetophenone compound, an acylphosphine oxide compound,

15 a titanocene compound, a thioxanthone compound or a
peroxide compound, or a photosensitizer such as an
amine‘or a quinone. Specific examples thereof include
1-hydroxycyclohexyl phenyl ketone, benzoin, benzoin
vmethyl ether, benzoin ethyl ether, benzoin isopropyl

20 ether, benzyl diphenyl sulfide, tetramethylthiuram
mohosulfide, azobisisobutyronitrile, dibenzyl, diacetyl
and B-chloroanthraquinone.

The photopolymerization initiator is preferably

added in an amount of 0.05 to 15 parts by weight, still



18 by appropriately m xi ng together the above conponents and ot her
conponents added if desired. The adhesive strength, exhib; &%FQE du80
‘peeling, to mrror-finished stainless steel plate (SUS304 % h
energy radiation curable pressure sensitive adhesive before exposure to
energy radiation is at |east 1000 nhVZ% mm preferably in the range of
1000 to 2000 nN/25 mm On the ot her hd d, the adhesive strength of the
energy radi ation curable pressure 10 sensitive adhesive after exposure to
energy radiation is in the range of 50 to 1000 m\' 25 nm preferably 60 to
800 m\ 25 nmm The pal yner. conponent per. se dpes not exhibit . any adhesive
strength. TRESEREARLF &ttt RAEHT LHrEctart sBRdi ?P‘\}éma&ﬁl{é'siovg
possessing the 15 above properties can be obtai ned by conbining the

pol yner comsenéntoasitish hevaeidtlyy tadliR ivartpobPynseighbl efcshponent and
tackifier resin. The thickness of the energy radiation curable pressure
sensitive adloesilvefl presswate gl hiote 20dpegiveul arly linmited, is
preferably in the range of about 5 to 40 rn. The pressure sensitive
adhesi ve sheet fahenafrerssiatd cdnig aicooratings ive t heyer esentbenvent i on
conprises the pressure sensitive adhesive | ayer conposed of the 17 August

2004 19 s1bove eRer e tadi atdan cikables pi essusedsensot hyentagheshee and the
pol yvi nyl chlori de base containing the plasticizer. The pressure sensitive
adhesi ve shegh Jhf WA &ldhesive strength and cohesive strength
before and after the exposure to energy radiation. The
taékifier resin can be, for example, any of an
aliphatic/aromafic copolymer petroleum resin, an
10 aliphatic petroleum resin, an aromatic petroleum resin,
an aliphatic hydrocarbon resin, a rosin resin, a rosin
ester resin, a.rosin polyol resin, a rosin acrylate
resin, a terpene resin, a terpene phenol resin, a
phenol resin, a xylene resin, a coumarone resin, a
15 coumarcne—-indene resin and a styrene resin, or any of
modification products, derivatives and hydrogenation
produéts thereof. These may be used either
individually or in combination. Loading with a liquid
tackifier having a softening point of up to room
20 temperature enables complementing the polymer component
of 0 to 40°C glasé transition temperature with
tackiness.

The tackifier resin is preferably used in an

amount of 0 to 50 parts by weight per 100 parts by



5 sticking of the present invention can be obtained by coating the above
base with the above energy radiation curable pressure sppgh%kygoﬁphesive
at an appropriate t hickness according to the customary techni que
enploying a roll coater, a knife coater, a gravure 10 coater, a die coater,
a reverse coater or the like, followed by drying. After the production,
when considered necessary, a release |iner may be applied onto the energy
radi ati on curable pressure sensitive adhesive layer in order to protect
the layer. 15 The nmethod of using the pressure sensitive adhesive sheet
for wafer sticking according to the present invention will now be briefly
descri bed. Wesmghthe T alclgest | pemperenppl i Bebnis hetpe e38OEBE d€nsitive
adhesi ve sheet, the release liner is removed. 20 Subsequently, the
pressure sersilldoteddiesihe: stieet adsesplracetranghht befpressumck sy ti ve
adhesi ve | ayer upward, and a sem conductor wafer to be diced is stuck to
the upper s thenmsepsuredsensoni ¥eladhestien kapgembokee wafer in
the state of being stuck to the 17 August 2004 20 pressure sensitive
adhesi ve sheggl,ds diced, washed and dried. During these steps, the wafer
chips are secured wth satisfactory adhesive strength to the pressure

sensitivg adhesi \&%esfg;%tvéﬂye Piqibei phessiag1e peasilirke adhesive

| ayer, soO that the wafer chips e not dropped off. Further, because the
vl o1 ohL P A 3SR Sg04 2Lt v, oubeRbys. o sORELy ohipRI 0 car
strength to the wafer before exposure to energy
radiation, and the adhesive strength is extremely
dropped upon exposure to energy radiation. That is,
‘10 the energy radiation curable pressure sensitive
adhesive enableé bénding the wafe; and the pressure
sensitive adhesive sheet and satisfactory adhesive
strength to thereby attain fixing of the wafer before
exposure to energy radiation, but, after exposure to
15 energy radiation, permits easily stripping the pressure
sensitive adhesive sheet from the wafer diced into
chips.
A crosslinking agent is added to the energy
radiation curable pressure sensitive adhesive in order
20 to increase the elastic modulus of the energy radiation
curable pressure sensitive adhesive and to cause it to
have satisfactory cohesive strength. The crosslinking

égent converts the polymer component into a three-

dimensional crosslink structure to thereby impart



10 up fromthe pressure sensitive adhesive sheet and nounted on a given
substrate- Before or during the pickup, the pressure Seﬂﬁk&%ﬁﬁzﬂﬁheSive

| ayer of the pressure sensitive adhesive sheet is exposed t0 energy

radi ation such as ultraviolet light or electron beans 15 so that the energy
radi ati on pol yneri zabl e conponent contgjned in the pressure sensitive
adhesive layer is polynerized and cured. The pol ynerization and curing of
the energy radiation polynerizabl e conponent by the exposure of the
pressure sensitive adhesive |layer to 20 energy radi ati on causes the

adhesive strength_of the ressure sensitive adhesi.ve | gyer t

si gni fi cant ISACHEEFSEREY WFLASHRE ?gaﬂﬁPstﬁﬁg &R %ﬁﬁegﬁilﬁﬁﬁ8§}ve strength
remai ns 17 August 2004 21 The exposure of the pressure sensitive adhesive
sheet to enditfretri atGaFHars Cﬁ?‘é?%#’a?bﬂp%e@‘f%ﬁagédsﬁﬁh ffe side of the base
not furnished with the pressure sensitive adhesive |layer. Thus, as

af or ement i oneel, y Gsaviernait ¢ reghppendsi gheliyspenpyl epagoaadshe ener gy

radi ati on, the base nust be photoperneabl e. However, when el ectron beans
are enpl oyedholas et dives gyompadndsi and tcheilstrocoaipsaysisnecessary to
enpl oy a photoperneabl e base. 10 Thereafter, according to necessity, the

pressures sensddl Vexadiasiveshant pilelisexposate tosmpspaddedntaudeher eby
enl arge the chip spacing. The required extent of expansion, although

dependi ng or g, type &ii%@%@ﬁ’&f‘g, CQYHRERPLmBRHREC KUR seyiprRd, is 15
satisfactory if it is about 80 pmin both the
hexamethylene diisocyanate, isophorone diisocyanate and
adducts of these polYisocyanates and polyhydric
alcohols. Examples of the polyepoxy compounds include
10 ethylene glycol diglycidyl ether and diglycidyl
terephtﬁalate acrylate. Examples of the polyaziridine
compounds include tris-2,4,6-(l-aziridinyl)-1,3,5-
triazine and tris[1~(2—
methyl)aziridinyl]triphosphatotriazine. Exampies of
15 the chelate compounds include ethylacetocacetatoaluminum
diisopropylate and aluminum tris{(ethylacetoacetate).
These.éompounds can be used either individually or in
combination.
The crosslinking agent is preferably added in an
20 amount ofl0.0l to 20 parts by weight, still preferably
0.1 to 10 parts by weight, per 100 parts by weight of
polymer component.

The energy radiation curable pressure sensitive

adhesive for use in the present invention 1is produced



| engthwi se and | ateral directions. If the extent of expansion is such, the
steps can be proceeded to the next one w thout any pro t he
expansion, the individual chips are picked up with thebtﬁgm%ﬁﬁgggkup 20
equi pnment such as a suction collet and nounted on a given substrate.
EFFECT OF THE | NVENTI ON 17 August 2004 ig The present invention as

descri bed above provides a pressure sensSitive adhesive sheet for wafer
sticking which can inhibit the vibration of wafer at the tinme of dicing
of the wafer so that chipping of the wafer can 5 be m nim zed. EXAMPLE The
present invention will ,further .be illustrated helow wth reference to the

fol | owi ng EX2HpRBRIGRFLATELY TE*XA0WLPISTHT: (HE HIPE ofOMRE T AVenti on. In
the follow ng Exanﬁles and Conparative Exanples, _the "elastic nodul us at
50C', "gl assaRfapsNeroRcmPeREELat grged idhidfsiiHg®d- " adhesi ve strength
before and after exposure to energy radiation", "expansibility" 15 and
"chip alignment" Weeeadbabbdeedtiranola, f exbdRiited fhnd( HekinE modul us
at 50C' The elastic nodulus (Pa) at 50C of pressure sensitive adhesive was
measured by tdemisrsrefahisBedshkéainigssetsied] tmisatei GHE3E) iodri cal
piece of 8 mmdianeter and 3 mm hei ght, neasuring instrunment: Dynam c
Anal yzer sSRDAthé energy radiation curable pressure sensitive
adhesive before exposure to energy radiation is at
least 1000 mN/25 mm, preferably in the range of 1000 to
2000 mN/25 mm. On the other hand, the adhesive
strength of the energy radiation curable pressure
10 sensitive adhesive after exposure to energy radiation
is in the range of 50 to 1000 mN/25 mm, preferably 60
to 800 mN/25 mm. The polymer component per se does not
exhibit any adhesive strength. The energy radiation
curable pressure sensitive adhesive poésessing the
15 above properties can be obtained by-combining the
polymer component with the energy radiation
polymérizable component and tackifier resin.
The thickness of the energy radiation curable
pressure sensitive adhesive layer, although not
20 particularly limited, is preferably in the range of
about 5 to 40 pm.
The pressure sensitive adhesive sheet for wafer

sticking according to the present invention comprises

the pressure sensitive adhesive layer composed of the



(manuf actured by Rheonetrics, Inc.), and 17 August 2004 23 frequency: 1 Hz.
"Aass transition tenperature” The glass transition tenpesaldleoums
calculated by the formula: 51 W W f Tg Tgi Tg2 W Tgn erein W:
wei ght ratio of nmonomer n, and Tgn: glass transition tenperature (unit: K)
of 10 honopol ymer of nonomer n. The gl 355 transition tenperatures of
princi pal honopolyners were as foll owd? vi nyl acetate honopol yner: 32C
(305 K), honopol yner of 2-ethyl hexyl acrylate: -70C (203 15 K) ,
honopol ymer of acrylic acid: 106C (379 K), honopol ymer of hydroxyet hyl
met hacryl ate; 55C (328n§), .haonmopol yner_of butyl acrylate; .-55C (218 K),
and 20 honBBSF§nERCEEY atiéth qliﬁl%]t%:pﬁ%g@f%?%ekf}tly@hi ppi ng test"
17 August 2004

adhesive and the polyvinyl chloride base containing the

plasticizer.
The pressure sensitive adhesive sheet for wafer
5 sticking of the present invention can be obtained by
coating the above base with the above energy radiation
curable pressure sensitive adhesive at an appropriate
thickness according to the customary technique
employing a roll coater, a knife coater, a gravure

10 coater, a die coater, a reverse coater or the like,
followed by drying. After the production, when
considefed necessary, a release liner may be applied
onto the energy radiation curable pressure sensitive
adhesive layer in order to protect the layer.

15 The method of using the pressure sensitive
adhesive sheet for wafer sticking according to the
presenﬁ invention will now be briefly described.

When the release liner is applied on the pressure
sensitive adhesive sheet, the release liner is removed.

20 Subsequently, the pressure sensitive adhesive sheet is
placed wifh the pressure sensitive adhesive layer
upward, and a semiconductor wafer to be diced is stuck
to the upper surface of the pressure sensitive adhesive

layer. The wafer in the state of being stuck to the



24 A sem conductor wafer of 6 inch dianeter having a circuit pattern
formed thereon was stuck to each of the pressure senS|tyWRwﬁ%pg§yye sheets
of the Exanples and Conparative Exanples, secured to a rin rane and 5
subjected to 3.8 mmx 3.7 mmfull cut performed with the use of dicing
equi pnrent ( AWD-4000B manufactured by Tokyo Seimtsu Co., Ltd., including
di ci ng. bl ade 27HECC rmanuf actured by D%ﬁx)Cbrporation) under such
conditions that the bl ade feed speed was 70 mmi sec, the' 10 rotating speed
30,000 rpm and the depth of cut into the pressure sensitive adhesive sheet
25 m The back of each of  thus 8talned 50 CE1$S ﬁ?s dobseré through an
optical ni cRE&SoPES THROehEpYe QARERIVRGSPFGM ¥8 MGPdgr ¥450F ing were
graded as 15 "bad". "Adhesive strength before and after exposure to

energy radi atiget. E&striofg te s et MBI 5RY adhbR? vRr 8 heeFETefr oduced
in the Exanpl es and Conparative Exanples was 20 stuck to a mirror-finished
st ai nl ess stwddlh Haties {StiIS304) adlneahvat abspheth. b 2BE pnes68%ERH by .
reci procating a rubber roller of 2 kg and allowed to stand still for 20

m n. Ther eafdetrsitliBe padhe atthessveet sbyenghhs (ol 2Benpyenasreeasured at a
peel speed of 300 17 August 2004 25 mm m n by the use of universal tensile

tester (4radendianBre TANRLON UTM4r 109o orauf erkunedely clipentee
Corporation) in accordance with Japanese |Industrial Standard Z0237.

not dropped off. Further, because the wafer chips are
secured with satisfactory adhesive strength, chipping
can be inhibited.
Thereafter, the individual wafer chips are picked
10 up from the pressure sensitive adhesive sheet and
mounted on a given substrate. Before or during the
pickup, the pressure sensitive adhesive layer of the
pressure sensitive adhesive sheeﬁ is exposed to energy
radiation such as ultraviolet light or electron beams
15 so that the energy radiation polymerizable component
contained in the pressure sensitive adhesive layer is
polymerized and cured. The polymerization and curing
_of the energy radiation polymerizable component by the
exposure of the pressure sensitive adhesive layer to
20 energy radiation causes the adhesive strength of the
pressure sensitive adhesive layer to significantly
decrease with the result that only slight adhesive

strength remains.



5 Also, the sticking of the pressure sensitive adhesive sheet was
performed in the sane manner, and the base side of the ﬂ@g&ﬁﬁ{ ensitive
adhesi ve sheet was exposed to ultraviolet light (using A D2000m 8
manuf actured by Lintec Corporation, at an 10 illum nation intensity of 400
mi/cn2 and a quantity of [|ight of 250 mWcnR)). The adhesive strength
after the exposure to ultraviolet Iigrﬁl\mas-neasured in the above manner.
"Expansibility" 15 A 6-inch wafer was stuck to each of the pressure

sensi tive adhesive sheets produced in the Exanples and Conmparative
Exanpl es, and secured to rlng frame (trade name: 2- nuf.act ured by
Di sco Cor por at i orjlerHRXPRFRE fBFItEEtpﬁgsﬁHthéeﬁﬁbgévghP FhigFest was 20
effected. At that tine, the chip size was 15 mmsquare. The pressure
sensitive aoﬂimWet@h@@@reréséaégéant s Brﬁﬁavala&éﬁ PErRE™ER Offe same
quantity of light as in the measurenent of the adhesive strength after
exposure talenesigye rabi aheohasandobxpandedhbyg ¥2thmihet pressurse 17 August
2004 26 of an expanding jig. Wth respect to six chips disposed at or
around the camert Dfethehpsessuleyesensitinye ashetovensiesonethe chip
spacings were neasured in both the |engthwi se and lateral directions. 5

The pressur g sa0shit vevpdhesi Yegahees éﬁfjibpgdt Be ehipenekgyhave spacings
of less than 80 min the | engthw se ateral direction was graded as

“bad”, whi | %&Jagaot%ﬁssyﬁs 5588 hix¥e aéhgﬁbve shRekptausi igualkbrfhe chip
spacings to be mor nore in both the engt w se and
when electron beams are employed as the energy
radiation, it is not always necessary to employ a
photopermeable base.

10 Thereafter, according to necessity, the preséﬁre
sensitive adhesive sheet after exposure is expanded to
thereby enlarge the chip spacing. The reqﬁired extent
of expansion, although depending on the type of
expanding equipment and pickup equipment, is

15 satisfactory if it is ébout 80 um in both the
lengthwise and lateral directions. If the extent of
expanéion is such, the steps can be proceeded to the
next one without any problem. After the expansion, the
individual chips are picked up with the use of pickup

20 equipment such as a suction collet and mounted on a

given substrate.

EFFECT OF THE INVENTION




10 lateral directions was graded as "good". "Chip alignment” After the
above expansion, the chip alignment wherein the chip spac Qg& %ﬁg
extrenely different from each other according to |ocations erein chip
drift 15 occurred was graded as "bad", while the chip alignnment wherein
the chip spacing was found to be UnIfOFE% vi sual inspection was graded
as "good". Enpl oyed pol ymer conponents,“%®nergy radiation polynerizable
conponents and ot her conponents were as 20 follows: A "pol yner conponents”
(glass transition tenperature of honopol yner indicated in the parentheses)

Al : copol yner of vinyl acetate (305.K t hyl h | .acrylate (203 K) and
hydr oxyet hyl netﬁﬁ%?y?ﬁfﬁe?Ezén&? §7°Auaﬁsge§66&%§% Vélgﬁo €519.5 :
0.5, weight average nol ecul ar = 170, 000), A2: copolyner of vinyl
acet ate (BOSaK9r925@¥ﬁyﬁﬁ@§yFlV§cﬁ P&ﬁév€2§§eRF fﬁydﬁﬁﬁ¥%ﬁtﬁﬂl Bacryl at e
(328 K) and 5 acrylic acid (379 K) (ratio of 80 : 18.5 : 0.5 1, weight
aver age nol ecul el mmgmhrblﬁotbeoylbaﬁﬂlﬂ@ Oéop’@lfﬁrferatoftftmttyﬂlm&awgrl ate
(218 K) and acrylic acid (379 K) (ratio of 91 9, weight average nol ecul ar
wei ght = 400dD6Dng 40 Ehéewmefgy sadthetonhppbymer icfalihe eafponerdnt Bl: 1:1
m xture of hexa-functional urethane acrylate (weight average nol ecul ar

wei ght —515QQ3Iaﬂglﬁﬁzeaunctlonal uret hane acryl ate (wei ght average

nol ecul ar, weight = 11, 000), and

EXAMPLE
. The present invention will further be illustrated
below with reference to the following Examples which in
10 no way limit tﬁe scope of the inﬁention.

In the following Exambles and Comparative Examples,
the "elastic modulus at 50°C", "glass transition
temperatufe", "chipping", "adhesive strength before and
after exposure to energy radiation", "expansibility"

15 and "chip alignment" were evaluated in the following
manner.

"Elastic modulus at 50°C"

The elastic modulus (Pa) at 50°C of pressure
sensitive adhesive was measured by the torsional

20 shearing method:

test piece: cylindrical piece of 8 mm diameter and
3 mm height,

measuring instrument: Dynamic Analyzer RDA II

(manufactured by Rheometrics, Inc.), and



15 B2: tri--functional urethane acrylate (weight average nolecul ar wei ght
= 3500); C "photopol ynerization initiator" C:

2, 2-di met hoxy- 1, 2- di phenyl et han-1--one, and C2: 1- hydro1x7y%l>]/%tisg 0e(§<4yl phenyl
ket one; 20 D "crosslinking agent” DI : adduct of toluylene diisocyanate and
tri nmet hyl ol propane; and E "tackifier” Ei: t er pene phenol copol yner
(softening point 125C), 17 August 2004 »8 E2: al i phati c/aromati c copol yner
petroleumresin (softening point 100C), and E3: rosin polyol (nolecular
wei ght 2700 (liquid)). Exanple 1 An energy radiation curable pressure
sensitive adhesive was obtajned by m xi ng together the conponents

i ndi cated in Tabl%FeQURN$He prdportion indicated in Table 1. A base (80 pm
thi ck polyvinyl chloride film containing 34 parts by weight of DOP per 100
parts by 10 wei ghtClspoisainitien bergeraberal was coated with the
obt ai ned pressure sensitive adhesive, thereby obtaining a pressure
sensitive adhesi VEheshgisis$ crraasbtioni tkinpgrahavengaa telpudatisiclbyener gy
radi ati on curable pressure sensitive adhesive layer. 15 The results are.
given in Tahlie Xordxeapl es 2-3 and Conparative Exanples 1-3 Energy

radi ati on curable pressure sensitive adhesives were obtained by m xing

t oget her st he conponents indicated in Table 1 at the proportion

1 Wl WZ .- Wn
= + -+
Tg Tg, Teg, - - Tg,
wherein
Wn: weight ratio of monomer n, and

Tg,: glass transition temperature (unit: K) of
10 homopolymer of monomer n.
The glass transition temperatures of principal
homopolymers were as follows:
vinyl acetate homopolymer: 32°C (305 K},

homopolymer of 2-ethylhexyl acrylate: -70°C (203

15 K),
homopolymer of acrylic acid: 106°C (379 K),
homopolymer of hydroxyethyl methacrylate: 55°C
{328 K),
homopolymer of bufyl acry}ate: -55°C (218 K), and
20 homopolymer of methyl methacrylate: 105°C (378 K).

"Chipping test”



20 indicated in Table 1. The sane procedure as in Exanple
except that these pressure sensitive adhesives were enp results
are given in Table 2. 17 August 2004 29 w LOLO | OLO ??Xﬁhsicﬂ_%
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A semiconductor wafer of 6 inch diameter having a
circuit pattern formed thereon was stuck to each of the
pressure sensitive adhesive sheets of the Examples and
Comparative Examples, secured to a ring frame and
subjected to 3.8 mm x 3.7 mm full cut performed with
the use of dicing equipment (AWD-4000B manufacturéd by
Tokyo Seimitsu Co., Ltd., includipg dicing blade 27HECC

manufactured-by Disco Corporation) under such

conditions that the blade feed speed was 70 mm/sec, the -

rotating speed 30,000 rém, and the depth of cut into
the pressure sensitive adhesive sheet 25 pm.

The back of each of thus obtained 56 chips was
observed through an optical microscope. The chips
suffering from 70 um or greater chipping were graded as
"bad".

"Adhesive strength before and after exposure to
energy radiation”

Each of the pressure sensitive adhesive sheets
produced in the Examples and Comparative Examples was
stuck to a mirror-finished stainless steel plate
(SUS304) in an atmosphere of 23°C and.65% RH by
reciprocating a rubber roller of 2 kg and allowed to
stand still for 20 min. Thereafter, 180° peel adhesiﬁe

strength (mN/25 mm) was measured at a peel speed of 300

)

1 was repeated
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mm/min by the use of universal tensile tester (trade
name: TENSILON/UTM-4-100, manufactured by Orientec
Corporation) in accordance with Japanese Industrial
Standaxd Z0237.

Also, the sticking of the pressure sensitive
adhesive sheet was performed in the same manner, and
the base side of the pressure sensitive adhesive sheet
waé exposed to ultraviolet.light'(using Adwill
RAD2000m/8 manufactured by Lintec Corporation, at an
illumination intensity éf 400 mJ/cm? and a quantity of

light of 250 mW/cm?)) . The adhesive strength after the

exposure to ﬁltraviolet light wasAmeasuréd in the above
manner.

"Expansibility" .

A 6-inch wafer was stuck to each of the pressure
sensitive adhesive sheets produced in the Examples and
Compafative Examples, and secured to ring frame (trade
name: 2-6-1, manufactured by Disco Corporation). The

same full cut as in the above chipping test was

effected. At that time, the chip size was 15 mm-square.

The pressure sensitive adhesive sheet was exposed to
ultraviolet light in the same quantity of light as in
the measurement of the adhesive strength after exposure

to energy radiation, and expanded by 12 mm with the use

14H
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of an expanding jig. With respect to six chips
disposed at or around the center of the pressure
sensitive adhesive sheet, the chip spacings were
measured in both the lengthwise and lateral directions.
The pressure sensitive adhesive sheet causing the chips
to have spacings of less than 80 pm in the lengthwise
or lateral direction was graded as "bad", while the
pressure sensitive adhesive sheet causing all the chip
spacings té be 80 um or more in both the lengthwise and
lateral directions was graded as "good".

"Chip alignment”

After the above expansion, the chip alignment
wherein the cﬁip spacings were extremely different from
each other according to locations or wherein chip drift
occurred was graded as "bad", while the chip alignment
wheréin the chip spacing was found to be uniform by
visual inspection was graded as "good”.

Employed polymer components, energy radiation
polymerizable components and other components were as
follows:

A "polymer components" (glass transition temperature of
homopolymer indicated in the parentheses)
Al: copolymer of vinyl acetate (305 K), Z2-ethylhexyl

acrylate (203 K) and hydroxyethyl methacrylate (328 K)

Ow O
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(ratio of 80 : 19.5 : 0.5, weighf average molecular
weight = 170,000), |

A2: copolymer of vinyl acetate (305 K), 2-ethylhexyl
écrylate {203 K), hydroxyethyl methacrylate (328 K) and
acrylic acid (379 K)‘(ratio of 80 : 18.5 : 0.5 : 1,
weight average molecular weight = 170,000), and

A3: copolymer of butyl acrylate (218 K) and acrylic
acid (379 K) (ratio of 91 : 9, weight éverage molecular
weight = 400,000);

B "energy radiation polymerizable component™”

Bl: 1:1 mixture of hexa-functional urethane abrylate‘
(weight average molecular weight = 1500) and bi-
functional urethane acryléte (weight average molecular
weight = 11,000), and

B2: tri—functidnal urethane acrylate (weight average
moleéuiar weight = 3500j);

C '"photopolymerization initiator”

Cl: 2,2-dimethoxy-1,2-diphenylethan-l-one, and

C2: 1—hydroxycyclohéxyl phenyl ketone;

D "crosslinking agent"

D1: adduct of toiuylene diisocyanate and
trimethylolpropane; and

E "tackifier"

El: terpene phenol copolymer {softening point 125°C),
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E2: aliphatic/aromatic Copolymer'petroleum resin
(softening point 100°C), and
E3: rosin polyol (molecular weight 2700 (liquid)).

Example 1

An energy radiation curable pressure sensitive
adhesive was obtained by mixing together the components
indicated in Table 1 at the proportion indicated in
Table 1. A base (80 pm thick polyvinyl chloride film
containing 34 parts by weight of DOP per 100 parts by
weight of polyvinyl chloride resin) was coated with the
obtained pressure sensitive adhesive, thereby obtaining
a pressure sensitive adhesive sheet for wafer sticking
having a 10 pm thick energy radiation curable pressure
sensitive adhesive layér.

The results are given in Table 2.

'Egamnles 2-3 and Comparative Examples 1-3

Energy radiation curable pressure sensitive
adhesives were obtained by mixing together the
components indicated in Table 1 at the proportion
indicated in Table 1. The same procedure as in Example
1 was repeated egcept that these pressure sensitive
adhesives were émployed.

The results are given in Table 2.

U_I
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2004 CLAIMS : 1. A pressure sensitive adhesive sheet for wafer sticking,
conprising a base of polyvinyl chloride containing a plasticizer and,
superi npogEdAtVIgF eon, an energy radiation curable pressure sensitive
adhesi ve | ayer, wherein the energy radiation curable pressure sensitive
adhesi ve | ayer, before exposure to energy radiation, has an el astic

rodul us 14001 0G ARG * e S idgudOfa iOGand ComEhacS, 2

vi nyl ester copol ynér containing par by Wei g uctural

uni ts der cuatprigiog &ivde afepalyeirpgrcllofdeacbstadyingeagplasticizerobnapr
conponent, and haviqr;g a glass transition tenperature of 0 to 40C. 2. The
pressure SHRENMRLES Hwroen, sHeenergy raﬁr%&orsweaé?lﬁgor&@sus@aﬁem@@\r@] claim

1, which Ive strength to mrror-finished stainless steel plate
of at Ieagtaﬁ?gg/(?a%g"s nm bef ore exposure to

wherein the energy radiation curable pressure sensitive
adhesive layer, before exposure to energy radiation, has an elastic
modulus ranging from 4.0 x 10* to 5.0 to 10°® Pa at 50°C and comprises
a vinyl ester copolymer containing 50 to 90 parts by weight, of
structural units derived from vinyl acetate per 100 parts by weight of
polymer component, and having a glass transition temperature of 0 to
40°C.

2. The pressure sensitive adhesive sheet for wafer sticking as
claimed in claim 1, which has an adhesive strength to mirror-finished
stainless steel plate of at least 1000 mN/25 mm before exposure to
energy radiation and an adhesive strength to mirror-finished stainless

steel plate of 50 to 1000 mN/25 mm after exposure to energy radiation.



' energy radi at'i on. and .an adhesive strength to miror- flnlshed stainless
steel plate of ‘50 to 1000 miN/'25 nm after exposure to enerigyiugasti2edd on.
PRESSURE SENSI Tl VE ADHESI VE SHEET FOR WAFER STI CKI NG ABSTRACT A pressure
sensitive adhesive sheet, for wafer sticking, conprising a base of

pol yvi nyl -chl ori de contalnlng a plastlé zer and, superinposed thereon, an
energy radi ation curable pressure sensitive adheS|ve | ayer, the energy
radi ation curable pressure sensitive adhesive |ayer., before exposure to

energy' radi ati PRESHONE NSENET BHAS tASHEEOH tmmrﬁnwbngwhmm drockId@err] to
5.0 x IO[err] Pa at 50[err]C_ The use of this-pressure sensitive adhesive

sheet for wafer sticking enables inhigB%IEggithe vibration of wafer at the
time of dicing of the wafer so that. chipping of the wafer can be
m ni m zed.

A pressure sensitive adhesive sheet for wafer
:sticking,'comprising a base of polyvinyl chloride
containing a plasticizer and, superimposed thereon, an
5 energy fadiation curable preésure sénsitive adhesive
layer, the energy radiation cUrable.pressure sénsitive
adhesivé-layer,‘beiore_exposﬁre ﬁo energy radiation,
having an elastic modulus rangiﬁé fré&"&.o_x 164 to 5.0
x_iDG Pa at 5d°C. " The use-ofrthis préssure sensitive
10 .adhesive sheet for wafer sticking énables inhibiting
the vibration of wafer at the time of‘diciﬁg of-the-

wafer so that chipping of the wafer can be minimized.



