1 PRESSURE SENSI TI VE ADHESI VE COMPOSI TI ON AND SHEET HAVING <# Cl3og%~¢
"LAYER  ¥HERECF FI ELD OF THE | NVENTI ON Thﬁh@kﬁpﬁnt
invention relates to a pressure sensitive adhesive conposition and a
pressure sensitive adhesive sheet having a | ayer thereof. Mire
particularly, the present invention is concerned wwth a pressure sensitive
adhesi ve sheet which exhibits satisfaclory rubber elasticity and has
satisfactory pressure sensitive adherence and initial adhesion to an
adherend before the irradiation with ¢ beam but whose adhesi ve
strength to the adherend is sharply reduced after the irradiation with
energy beam WEHESEUKYE IENSITTVEC ADHRREVECCORPOS LT YON Sz&nf;] "SHep *}ﬁﬁ]\ﬂﬂg,fr end
can be renmoved wi thout having the adhesive remalning thereon. e essure
sensitive adhesive sheet ensures epgR evHErEoEP al ignability after the
‘cutting and separation-(dicing) of a wafer into small el enent pieces
(chips). Furthernore, the present invention is concerned wth the pressure
sensitive adhesive conposition which can provide the above pressure
sensitive adhesive sheet. EIELD OF THE INVENEDDUND OF THE | NVENTI ON

A sem conductor wafer of, for exanple, silicon or galliumarsenide is
produced in the f &R Pregentr faventtomtxelatefhito wafparessureuseasdtdepar at ed

(diced) into _small elenment chips and is subjected to the subsequent
adhesive composition and a pressure sensitive adhesive

sheet ha#ing a layer thereoff More particularly, the
present invention is concerned ﬁith a pressure sensitive
adhesive sheet which exhibits satisfactory rubber
elasticity and has satisfactory pressure sensitive
adherence and initial adhesion to an adherend before thé
irradiation with energy beam but Qhose adhesive strength to
the adherend is sharply reduced after the irradiation with
- energy beam with maintaining the rubbei elasticity; so that
the adherend can be removed without having the adhesive
remaining thereon. The pressure sensitive adhesive sheet
ensures excellent chip alignability after the cutting and
separation (dicing) of a wafer into small element pieces
(chips). Furthermore, the present invention is concerned
with the pressure sensitive adhesive composition which can

provide the above pressure sensitive adhesive sheet.

BACKGROUND OF THE INVENTION
A semiconductor wafer of, for example, silicon or
gallium arsenide is produced ‘i the form of a large

g ome gl T oo
diameter. This wafer is cut and separated {diced) into'; *

small element chips and is subjected to the subsequent



2 nounting step in which the chips are nounted on lead frames. In this
‘process, the sem conductor wafer undergoes dicing, cleaning, drying,
expandi ng and pickup steps in the state of being attached to a pressure
sensitive adhesive sheet, and transferred to the subsequent nounting step.
Adhesi ve sheets which are intended for use in the. processing steps of
wafers, fromthe dicing step up to ti& pickup step, are desired to have an

adhesive force sufficient to retain wafer and/ or chips thereon during the

di ci t but,in th | ck tep, t desi t | t

adnesive 1 ohedtind Axen ML MR Hhe 3t aRecRORAFERLPRIR  he pi cked-up
f. d/ | ps. f L.Dj . '

bressurc  SEREMTye Triid PidtBss, 3hss oelicBRbALPLPOnArEs hiBRAEE | o,

Nos. 60(19857) - 95 -22 d |t '
s. 60(1985) %&g,a Cglémr@,g i%ﬁ)ng%s %é%%ndﬁ.ﬁ@pﬁﬁa RREREULEeSE A line

adhesi ve sheet conpr tratecoate a pressure

sensitive agdhgeéVer KOLMY | Sitkbied ¥ #pRedsare8eaBLtE98PaYREs I i Ng at
| east two phot opol ynerizabl e carbon-carbon doubl e bonds in each nolecule

t her eof whi she68) &RdCoramsterkdd tho thec@ubsdigiienti apahthiagt sbepst ruct ure by
light irradiation. These proposals are based on the concept that, in a
pressure sensitAdheafiessheetapehixhnazesiinkendesificat use inr then ttabl e
substrate and, applied thereon, .a radiation curable pressure sensi‘tive
adhesi ve, throcedsingosteps adf evafanmofindre diveaidicd nagnstep ppetoutlie
sensitive adhesive is cured by radiation irradiation so that the pressure
sensitive aphekPpesteRresare desired tha have adnfidbesiveeforge

sufficient to retain wafer and/or chips thereon during the
dicing step, buﬁ in the pickup step, they are desired to-
only retain an adhesive-forcé of such an extent that no
adhesive remains on the picked—up wafer and/or chips.

In the efforts for obtaining such a desired pressure
sensitive adhesive sheet, Japanese Patent Laid-open
Publication Nos. 60(1985)-196956 and 60(1985)-223139
proposed pressure sensitive adhesive sheets each comprising
a substrate coated with a pressure sensitive adhesive
comprising a low molecular weight compound having at least
two photopolymerizable carbon-carbon double bonds in each
molecule thereof which can be converted to a three-
dimensional netted structure by light irradiation. These

| proposals are based on the concept that, in a pressure
sensitive adhesive tape comprising a raditation:
transmittable substrate and, applied thereon, a radiation

-curable pressure sensitive adhesive, the radiation curable
compound contained in the pressﬁré sensitive adhesive is
cured by radiation iiradiatioh so that the pressure |

sensitive adhesive comes to have a three-dimensional netted



structure to thereby conspicuously lower the fluidity thereof. However, in
“the pressure sensitive adhesive sheets described in the above
publications, the curing reaction is likely to cause the pressure
sen8itive adhesive layer to suffer fromloss of the rubber elasticity, so
that satisfactory extension cannot_be attained in the expansion of the
sheet. Therefore, the spacings bet w8en waf er chi ps nei ghboring each ot her
are not satisfactory and not uniform to thereby cause operation error at

Lhe PickuBeshiRure to cH8PERFSEodBh flloddly IR Y icialiiguyNo. 5(1993)-

214298 teaches a pressure sensitive adhesi've sheet provi with a

pressure gpetebEYe RERETEYS LRYEhe 'préddura W1t Alddesdvel Nyl ether
compound of relatively | ow nolecular weight for maintaining the rubber

el asti ci t yhektsh@esaghbedven! everaldwe Fublisaitiiois;d thle ¢uFdhgof rel atively
| ow nol ecul ar wei ght for _rendering - the adhesive |layer curable by radiation
I rradi ati aeackiohhés, likedpete Eabsetthd presnare Rensitdiveoadhebve
6(1994) - 49420 di scl oses a. pressure sensitive adhesive sheet provided with
a pressur dayeentiot su§ferhéxomelosy cof Hahve npbleid el astdicdity, so that

pol yfunctional urethane acrylate oligoner and a plasticizer such as a

pol yest er sasdsdantorrostensionecpannet b ahtajneddaedheowxpansdonar wei ght

conmponent or .plasticizer is tgo large, this pressure sensitive adhesive
suffers fPEmtheoRBRRLy oFhEreLPRe: i e SPRIRES Retwepm vader: FhdPehe

o auback R SoRNTheLERe L "Bte R GLIBARSLY LA cGampRneT O
ot her han%b W%%@ebgecause operation error at the pickup step.
Japanese Patent Laid-open Publication No. 5(1993)-

214298 teaches a pressure sensitive adhesive sheet provided
with a pressure sensitive a@hesive layer having, added
thereto, a vinyl ether compéund of relatively low molecular
weight for maintaining the rubber elasticity of the
adhesive layer and an unsaturated oligomer of relatively
low molecular ﬁeight fnr rendering the adhesive layer
curable by radiation irradiation. Further, Japanese Patent
Laid-open Publication No. 6(1994)-49420 discloses a
pressure sensitive adhesive sheet provided with a pressure
sensitive adhesive layer having, added thereto, a
pblyfunctional urethane acrylate oligomer and a plasticiier_
-such as a polyester compound. However, when the amount of
added low moleculgr weight component or plasticizer is too
large, this pressure sensitive adhesive suffers from
lowering of its initial adhesive strength, so that the
drawback would be encountered that the low molecular weight
component or plasticizer remains on the back of the

semiconductor wafer chips. On the other hand, when the



4 anount of added | ow nol ecul ar wei ght conponent or plasticizer is too
>smal | ,. the drawback woul d be encountered that the reduction of the
adhesive strength is wunsatisfactory or the rubber elasticity cannot be
obtai ned upon radiation irradiation. Therefore, the control of adherent
properties has been very difficult before and after the radiation

I rradiation. OB$ECT OF THE | NVENTI ON The present
i nvention has been nmade in view of the above state of prior art, and an

obj ect Of dfur $3° Uaaeld BH hRebirhe HELYMECednplat!dy Sensi i ve

adhesi ve _ as satistactory presSsure sensitive adherence and
initial agiyeseiehons e shhadl atheNdphiba R eHSY1E e edtbuntid e’

adhesive strength is sharply reduced after the irradiation with energy

beam wi t h gyt tdie)ivediidtd onlB#c thechdhbb Evé Yst FERGLR BSSUr e sensitive
adhesi ve sheet ensuring excellent chip alignability in the expanding step
subsequenturdgaisiditorin @ &€heoRubberoélabeipitgecinnot Vi tolstiaiiried 0
provi de a pressure sensitive adhesive conposition which can formthe above
pressure s traddatddrednmadiacdon. Therefore, the cont&IMRY OF THE

| NVENTI ON The pressure sensitive adhesive conposition of the

present iradmrent @rgpexides has beeanveryydifficplt ybeforeand

after the radiation irradiation.

OBJECT OF THE INVENTION

The present invention hés been made in view of the
above state of prior art, and an object of the éresent
invention is to provide a pressure sensitive adhesive sheet
thch has satiéfactory pressure sensitive adherence and
initial adhesion before the irradiation with energy beam
but whose adhesive strength is sharply reduced after the
irradiation with energy beém with maintaining the rubber
elasticity, this pressure sensitive adhesive sheet ensuring
excellent chip alignability in the expanding step
subsequent to diciné. Another object of the present
invention is to provide a pressure sensitive adhesive
domposition which can form the above pressure sensitive

adhesive sheet.

SUMMARY OF THE INVENTION
The pressure sensitive adhesive composition of the
present invention comprises:

an acrylic copolymer (A),



.an energy beam pol yneri zabl e -urethane acrylate oligoner (B) and an
“ener gy:beam pol yneri zabl e conpound havi ng one acryl oyl group or

met hacryl oyl group in each nolecule thereof (C). The pressure
sensitive adhesive conposition of the present invention is preferred to
further contain a plasticizer (D). . The pressure sensitive adhesive
conposition of the present inventidh is preferred to further contain a
crosslinking agent (E). The pressure sensitive adhesive conposition

of the presentaﬂrgﬁggﬁinbééﬁ'&%ﬁ?ak&ﬂgahﬁfhEE%Eﬁénﬁogéﬁgggﬁ?iVe adhesi ve

phot opol yneri zatiron 1 nitiator ressure s
sheet of tdeiqumsen{s) idneention conprises a substrate and, formed thereon
a  pressure sensitive adhesive |ayer conposed of the above pressure

sensi tive adhesay cefeFrgp Bdand bolymdrBRableDeshpbiinl Cha Pind HinORAW NG

Fig. 1 is a view show ng the arrangenent of chips realized at the
expansi on aekeloyl gtdup wae mefthidvrylogds gtoups tnseach emolibesiere sheet of
Exanpl e 1; Fig. 2 is a view show ng the arrangenment of chips
real i zed athexgofx{nsi on nade with the use of the pressure sensitive
adhesi ve sheet of Exanple 2; and
The pressure sensitive adhesive composition of the
present invention is preferred to further contain a
plasticizer (D).
The pressure sensitive adhesive composition of the
present invention is preferred to further contain a
crosslinking agent (E). |
The pressure sensitive adhesive composition of the
present invention is preferred to further contain a
photopolymerization initiator (F).
The pressure sensitive adhesive sheet of the present
invention comprises a substrate and, formed thereon, a

pressure sensitive adhesive layer composed of the above

pressure sensitive adhesive composition.

[BRIEF DESCRIPTION OF THE DRAWING]

Fig. i is a view showing the arrangement of chips
realized at the expansion made with the use of the pressure
sensitive adhesive sheet of Example 1;

" Fig. 2 is a view showing the arrangement of chips
realized at the expansion made with the use of the pressure

sensitive adhesive sheet of Example 2; and



6 Fig. 3 is a view show ng the arrangenent of chips realized at the
‘expansikon made with the use of the pressure sensitive adhesive sheet of

Conpar ati ve Exanple 1. DETAI LED DESCRI PTI NJENT:’“
The' pressure sensitive adhesi ve conposition and pressur 1, HAS BE
adhesi ve sheet according to the present invention will | deéﬂﬁ“ﬁﬁEDln
detail bel ow Pressure SBnsitive Adhesive Conposition T

pressure sensitive adhesive conposition of the present invention

conpri ses: i§ﬂ s QI:L%Q:pghXFEBg( he (%fran%@ﬂegge&?ycl?f M

pol ymeri zabl e ur ané acrylate an errer gy beam

pol ymer i Za}l{ %{?%%”@h(‘l \é'xBQnQESn %&8'9&119619&%% 6‘?%&?&% &Bidu A Oup 1N

each nol e ressure sensitive adhesive
conposi ti Qi iR dﬁH@%@Wé hﬁé@ﬂtb?”caﬁﬁaigéihérE££ﬁ§ﬁé”1a pl asticizer
(D), a crosslinking agent (E) and/or a photopol ynerization initiator (F)
according to necessity. ~ Acrylic Copolynmer (A
Those havi ng conmonly been used |n pressure sen5|t|ve adhesi ves can be
used as the acrylic @ 7, g 2 - HVENRDEOR | on. Specifically,
the acrylic copol yner (A) may be, for exanple a (nmeth)acrylic ester
copol yner mhoseThenpr353unﬁnaﬂnﬂitdwnoadheaiweScamposbtneu andm t he

met h) acry- . LIi
( ) );ressure sensitive adhesive sheet according to the present

invention will be described in detail below.
Pressure Sensitive Adhesive Composition

The pressure sensitive adhesive composition of the
present invention comprises:

an acrylic copolymer (A),

an energy.beam polymerizable urethane acrylate
oligcmer-(B) and

an energy beam polymerizable compound having one
.acryloyl group or methacryloyl group in each molecule
thereof (C). |

The pressure sensitive adhesive composition of the
present invention may fﬁ:ther contain a plasticizer (D), a
crosslinking agent (E) and/or a photopolymerization
initiator (F) according to necessity.

Acrvlic Copolymer (A)

Those having commonly been used in pressure sensitive
adhesives can be used as the acrylic copolymer (A) in the
present invention. Specifically, the acrylic copolymer (A)
may be, for example, a (meth)acrylic ester homopolymer or

copolymer whose main structural monomer units are formed

This Sheet Has Been Reﬂlaced

(TR




7 lic_ester or a mxture of above copol yners. An al kyl
‘(meth)acrylate having an alkyl group of 1 to 18 carbon atons is preferably

used as t Hedis(Shest Has BegmReplaced est er . Besi des t he above nonomer s g
such as vi tyrene or vinyl chloride may be used. |fHOtSHEET HAS BEEN
copol yneri z i ning the above copol yner. Thg_acr yRERLACED

| ' -

copolynmer (A) has a nol ecul ar weighy of at -least 200,000, prefera
400, 000 to 2,000,000 and, still preferably, from 1,200,000 to 1,700, 000. f
The acrylic copolyner (A) geperally has a glass transition tenperature o
not hi gher“-rPﬂaﬁﬁglgf‘GF’P] Egrlﬁﬂ'%ﬁ’ AHIRY oL Foixture; L LhEepbP®e The acrylic
copol yner %A% exhibits gdhere ce at room tenperature (23[err]C). The
above acr JPREPRL¥BET 2R %ed either individually or in

The ener oy beaRPpBERYAT AORERLCFELRER Savta %ita'%riﬁgé%%p?‘s? %L%’Sﬁ; 0
cafipBryd b _ in
pol yher 1 2281 S14E0R) 8CokS e B fAbATaed' o T HREIIAEGIRARTT DY

pol yol ~ cegpawnd ﬁésl&ésp9h¥e§$5$ecﬁ.kﬁﬂéﬁgf“gléﬁﬂ@idﬂé&hfﬁghpg yval ent

| socyanat e conpound such as 2, 4-tolylene di i socyanat €, 2, 6-tolyl ene
di i socyanatifylladediits) eseyréhé SO WINE childkridd Yag®ediise@cyanghe Or
di phenyl net hane- 4, 4'-diisocyanate to thereby obtain an isocyanate

t er m nat edopodyhentzattonl forrobiainies iy dbtered icpolgther . '

8 _

The acrylic copolymer (A) has a molegular weight of at
least 200,000,lpreferably, from 400,000 to 2,000,000 and,
still preferably, from 1,200,000 to 1,700,000. The acrylic
copolymer (A) geherally has a glass transition temperature
of not higher than -10°C, preferably, about -70 to -20°C.
The acrylic copolymer (2) e%hibits adherence at room
temperature (23°C).

The above acrylic copolymers may be used either
individually or in combination.

Energy Beam Polymerizable Urethane Acrylate Oligomer
{B)

The energy beam polymerizable urethane acrylate
‘oligomer (B) for use in the present invention is a urethane
'acrylaté oligomer having energy beam polymerizable double
bonds. For éxample, it is obtained by reacting a polyol
compound of the polyester or polyether type with a
polyvalent isocyanate compound such as 2,4-tolylene
diisocYanate, 2,6-tolylene diisocyanate, 1,3-xylylene
diisocyanate, 1;4-xy1y1ene diisocyanate or diphenylmethane-
4,4'-diisocyanate to thereby obtain an isocyanate

terminated urethane prepolymer and reacting the obtained



| socyanate term nated urethane prepolyner with an'acrylate or nethacryl ate
“havi ng.a hydroxyl group such as 2- hydroxyethyl acrylate, 2-hydroxyethyl
nmet hacryl ate, 2- hydroxypropyl acrylate, 2-hydroxypropyl nethacryl ate,

pol yet hyl ene gl ycol acrylate or polyethylene glycol nmethacrylate.

The energy beam pol yneri zabl e urethane acrylate oligoner (B) has a

mol ecul ar wei ght of at |east 500, greferably, 3000 to 30,000 and, stil
preferably, 5000 to 20,000. The energy beam pol yneri zabl e uret hane
acrylate oligonmer (B) generally contains 2 to 10, preferably, 2 to 6 and,
still prefisogyapate termigatedyupethapel prepelunee with anragrylapeoups in

each nolecul e t Beam Pol yneri zabl e Conpound (C)

f. E
The ener gf’bé%ﬁﬁl}’gﬂ%?yﬂ@ttiezWénggrﬁ%éﬁﬂH%‘t} JEPUR suely ag - present
' ti ' | i havi | oyl
et hacr yl GHATAVAEIVE 28aWiabRecarbYdrARYebhYL Relactyisham as t her cof
i ncl ud h , | at b I
(ot by acr xRS Sk vEuter "2yt BEPREREL AR R % acr vl ate
N, N- di et 'tﬂﬁﬁ %tcfj Al acryl ate,
2- hydlr gﬁyg‘*ﬁ{g ( rreH%dacg?'yl at )e,geg%gtaﬁgx?%t R?F%%ﬁgfé%%lé{ﬁa{%) ac)r/yl ate,
glycidyl nemidomarateat e, isodecyl (neth)acrylate, isooctyl
(meth)acrylate, lauryl (meth)acrylate, tetrahydrofurfuryl (neth)acrylate,

net hyl ol (et h) artiey | exéstsy belaie ipdlameriaabie, urethiféyaykeidve
(meth)acrylate and norpholyl (neth)acryl ate. ' _

oligomer (B) has a molecular weight of at least 500,

preferably, 3000 to 30,000 and, still preferably, 5000 to
20,000. The energy beam polymerizable urethane acrylate
oligomer (B) generally contains 2 to 10, preferably, 2 to 6
and, stiil preferably, 2 to. 4 energy beam polymerizable
unsaturated groups in each molecule thereof.

Energy Beam Polymerijzable Compound (C)

The energy beam polymerizable compound (C) for use in
the present invention is a monomer or oligomer having one
acryloyl group or methacryloyl group in each molecule
thereof. Specific examples thereof include methyl
- (meth)acrylate, ethyl (meth)acrylate, benzyl
(meth)acrylate, cyclohexyl (meth)acrylate,-butoxyethyl
(meth)acrylate, N,N-dimethylaminoethjl (meth)acrylate, 2-
ethylhexyl (meth)acrylate, 2-~hydroxyethyl (meth)acrylate,
methoxyethylene glycol (meth)acrylate, glycidfl
(meth)acrylate, isodecyl (meth)acrylate, isooctyl
(meth)acrylate, lauryl (meth)acrylate, tetrahydrofurfuryl
(meth)acrylate, méthylol(meth)acrylamide, (meth)acrylamide,
polystyrylethyl (meth)acrylate and morpholyl
(meth)acrylate.



Al though the proportions of added conponents (A), (B) and (C) in the
‘pressure sensitive adhesive conposition can arbitrarily be set, it is
preferred that, in terns of the parts by weight of solid contents, the
conponent (B) be wused in an anount of, for exanple, 10 to 300 parts by

wei ght, especially, 60 to 200 parts .by weight and, still especially, 90 to
150 parts by wei ght per 100 parts by weight of the conponent (A) and that
t he conponent (C) be wused in an anount of, for exanple, 10 to 300 parts by

[ [ ' il ially, 60t
120 pai to by wehithondh 'S Brdia Gipts, Styhodsd chuoeBRBLROA) (AE) |
h dhesi f o] ure nsiptive adhesjve conposition
-(I)-f et ﬁe Sfleas/rg%ts &lf)ﬁ;%;nﬁhgen qé%sﬁg%gwgﬁggﬁgeaéﬁﬁsfﬁﬁ F?’f‘%‘a?g'#% %% h energy

peam i sEBLELALIL PG ey SO ChARERGLA. UL bhe gramlesgl | (ne

energy beans Inc traviolet rays an gy beam

dosage is V%@f&@%ﬁg\i/&_‘i#ﬂﬁ"%@%éﬂ% cwﬂ%g%{ aeagi ssmgaﬁﬁggeﬁﬁ%e For

exanpl e, en ultraviolet rays are use he dosag iI'S preferred

to range iseun pbGiK bt 20 WoMexdhiplles! 201 £613062P8 4 Gppsed.  the

dosage thereof is preferred to range fromabout 10 to ad. This
energy beaweightadiespexrialkinl,i B0 to 200k pdrtscByciboghef ahlp sOiESi Ve
strength of the conposition of the present invention. For exanple, whereas
the adhesiespeciakhyi 90 da IGfe@ars byr Wwedghtf peenloonpastorbyal er ranges
from about 100 to 2000 g/ 25 nm before the energy beamirradiation, control
can be ef feeiqght of ithe gomponent (A) and that the component (C)(be

used in an amount of, for example, 10 to 300 parts by
weight, especially, 30 to 150 parts by weight and, still
especially, 60 to 120 parts by weight per 100 parts by
weight of the component (A).

The adhesive strength.%f the above pressure sensitive
adhesive composition of the present invention is sharply
reduced by the irradiation wiﬁh.energy beam with
maintaining the rubber elasticity. Suitable examples of
the energy beams include ultraviolet rays and electron
beams. The energy beam dosage_is varied depending on the
type of applied energy beam. Fdr example, when ultraviolet
rays aré used, the dosage thereof-is preferred to range
from about 40 to 200 W/cm. When electron beams are used,
the dosage thereof is preferred to range from about 10 to
1000 krad. This enefgy beam irradiation realizes a marked
reduction of the adhesive strength of the composition qf-
the present invention. For example, whereas the adhesive
strength to a specular surface of éemicondﬁctor wafer
ranges from about 100 to 2000 g/25 mm before the energy

beam irradiation, control can be effected so that the



adhesive strength after the energy beamirradiation is about 1 to 50% of
‘that before the energy beamirradiation. On the other hand, the
elast|C|ty of the conmposition ranges fromabout 10[err] to 10[err]
dyne/cnierr]. before the energy beamirradiation and ranges from about 106
to 108 dyne/cnR after the energy beamirradi ati on. Thus, the rubber
elasticity of the conposition is n#Dntained after the energy beam

i rradi ation. Pl asticizer (D) In the present

component 8P 1VeRpELER: gﬁc%%%ﬁt@% RO A Pl I A ch oes nor

cont ai n wu@hateaolsb@%fzeﬂge e 4088l r“?ﬁeedefp%osdﬂ.*?#%éi jgpand - whi ch

| owers the elasticity

sui tabl e pl asti _ Such as
di net hyl phthé?gﬁgﬁ§é#g%k§ﬂﬁgﬁfhalatgbag@igftf yfhexy Iﬁ%ﬁaqg?é

di - n- oct ylraplyleldalfdion apduti 108Yto P $adyaiey cm? befobeEﬁéCeﬁéiéy acid ester

pl asticizers such as diisodecyl succinate, dioctyl adipate and dioctyl

sebacat e; beam irglagiektieat ahdprangesi ££6m aet ap0dite) Nseagneal/ wmd!
di benzoate and di pentaerythritol hexaesters; - pol yet her - ester

pl asti ci zaﬂ:mctmeaenpurlgyebbamemeragi,gtbdmdl -Phes h e xadiberand
pol yet hyl ene gl ycol di-2- stearate; fatty acid ester plasticizers
such as bedyistdicdsye ofnghengomppsition| i85 onintained after the

energy beam irradiation.
Plasticizer (D)

In the present invention, it is preferred that the
plasticizer (D) be added to the components (a), (B) and
(C). This plasticizer is a compound which does not contain
any photopolymerizable unsaturated bond in its molecule and
which lowers the elasticity of the cured adhesive
composition. Examples of suitable plasticizers include:

phthalic ester plasticizers such as dimethyl
phthalate, diethyl phthalate, di-2-ethylhexyl phthalate,
di-ﬁ—octyl phthalate and dinonyl phthalate;

dibasic fatty acid ester plésticizers such as
diisodecyl sudcinate, dioctyl adipate and dioctyl sebacate;

glycol ester plasticizers such as diethylene glycol
dibenzoate and dipentaerythritql hexaesters}

polyether-ester plasticizers éuch as polyethylene
glycol di-z—ethylhexoate and polyethylene glycol di-2-
stearate;

fatty acid ester plasticizers such as butyl oleate and

- methyl acetylricinolate;



phosphoric ester plasticizers such as trioctyl
‘phosphat e;

epoxi di zed pl asticizers such as epoxi di zed soybean

epoxi di zed linseed oil and butyl epoxystearate; pol yest er

pl astici zers such as pol ypropyl ene adi pate

ot her plasticizers such as trioctyl trinellitate and tetraoctyl

phosphat e and tri phenyl

oi |

and pol ypropyl ene sebacate; and

pyronel litate. O these plastlifci zers, the polyether-ester

pl asticizers are preferred It is preferred that each of the above
pl asti ci zers used of 1 to 150 Par wei ght,
special [y 5 (RAGKPISHIG asfetopIRetacisess BUPPoan,ChboghiL "of *t he
conponent I ng Agent (E) Furt her

t he crossl

sui tabl e
conpounds

ﬁﬁéﬁqﬂf' g@ﬂF prgﬂyﬁepgaagga#%nkthe pressure sensitive adhesive

conposition of

cross‘f‘mﬁ)&l ng agg’n a!g%}iﬁ%&h%@ suedl! anng asé %s%gsgﬁgtez °

N dddBIf zdd9i83ked oil ah&oﬁﬁéﬁﬁt ép&ff&é‘é’f@@e“ret hane

prepol yners obt ai ned by reacting the above pol yil socyanat e conpounds W th

pol yol conpou

trinmers arghd QElymripy letielisebaedteyr ahlane prepol yners with phenol
or the Iike.

other plasticizers such as trioctyl trimellitate and
tetraoctyl pyromellitate.

Of theee plasticizers, the polyether-ester
plasticizers are preferred.

It is preferred that eéch of the above plasticizers
(D) be used in an amount of 1 to 156 parts by weight,
especially, 5 to 50 parts by weight per 100 parts by weight
of the component (A).

Further, the crosslinking agent (E) can be added to
the ppesSure sensitive adhesive composition of the present
invention according to necessity. Examples of suitabie
crosslinking agents include:

polyvalent polyisocyanate compounds and trimers
thereof;

isocyanate terminated urethane prepolymers obtained by
reacting the above polyisocyanate compounds with polyol
compounds; and | '

blocked polyisocyanate compounds obtained by

_terminating the above polyisocyanate compounds,

polyisocyanate compound trimers and isocyanate terminated

urethane prepolymers with phenol, oximes or the like.

Blyestter plastilcidesd Bﬁbﬁ'&QCﬁém§b90§9ﬂ8ﬁéﬂﬂéiﬁﬁﬁé“n9d by

term nating the above polyisocyanate conpounds, —polylsocyanate conpound

oXi nmes



Specific
2, 4-tolyl
di i socyan

di phenyl net hane- 4, 4' -di i socyanat e,

3-net hyl d
| sophoron
di cycl ohe

exanpl es of suitable polyval ent fsocyanate conpounds i ncl
ene diisocyanate, 2,6-tolylene diisocyanate, 1, 3-xylylen
ate, 1, 4-xylylene diisocyanate, -

| phenyl net hane diisocyanate, hexanethyl ene diisocyanate,
e diisocyanate, dicyclohgxyl et hane-4,4'-diisocyanate,
xyl met hane- 2, 4' -di i socyanate and |ysine isocyanate.

ude
e

di phenyl net hane- 2, 4' -di i socyanat e,

It is

preferred that each of the above crosslinking agents (E) be added in an
amount - of 0.1 Specdfparesamylescrfisyitanlee padlyivalehtt dsbeypanate by wei ght

per 100 p

arts . by weight of the conponent (A).

Phot opol yRerPeBRISnineludedrdtolylene didsecyanasei oReb-tayylene enpl oyed

~as the en
dosage ca

ﬁigéobean] the pol ynerization/curing tine and the ultravi

0 BoPERIER b DI v, |
ui tabl o PROPBRORYRER AHRISTY ety { FiitAceYaBaEenz ophanone,

acet ophen
| sopr opyl
benzoin b
1- hydr oxy
tetranmeth
di acetyl
13

EEEnHFTGSt e £ LA TR R b
88508¢ Fanfed; MBI U ielanchghasetl Tuhpgaer hone
Wl L Bbbyana fe) as1by ¢ tbhe xRt ey ey LAl sbl 8nabenzi |, di
and [err]- chloroanthraquinone. .It is preferrea that the
dicyclohexylmethane-2,4'~diisocyanate and lysine
isocyanate.

It is'prqferred that each of the above crosslinking
agents. (E) be added in an amount of 0.1 to 10 parts by
weight, especially, 1 to 10 -parts by weight per iOO parts
by weight of the component aA). '

Photopolymerization initiator (F)

When Qltraviolet rayslaré employed as the energy beam,
the polyﬁerization/curing time and the ultraviolet ray
dosage can be reduced by mixing a photopblymerization
initiator (F) in the above composition of the present
invention.

Specific examples of suitable photopolymerization
initiators (F) include benzoéhenpne, acetophenone, benzoin,
benzoin methyl ether, benzoin ethyl ether, benzoin
isopropyl ether, benzoin isobutyl ether, benzoin bénzdic
acid, methyl benzoin benzoate, benzoin dimethyl ketal, 2,4~
diethylthioxanthone, 1l-hydroxycyclohexyl prhenyl ketone,
benzyl diphenyl sulfide, tetramethylthiuram monosulfide,
azobisisobutyronitrile, benzil, dibenzyl, diacetyl and B-

chloroanthraquinone. It is preferred that the

ol et ray

CEYRRERr blr Iy HpLene tbiGRs Bzafi dnxyl¥lenator (F) in the

s of

benzoi n
hyl

benzyl ,



phot opol'yneri zation initiator (F) be used in an anobunt ranging fromO0.1 to
20 parts by weight, especially, from2 to 10 parts by weight per 100 parts
by wei ght of the sumof the conponents (B) and (C). The pressure
sensitive adhesive conposition of the present invention can be obtai ned by
bl endi ng together the above acrylic. copolynmer (A), energy beam

pol ymeri zabl e wurethane acrylate ol{ygonmer (B) and energy beam

pol ymeri zabl e conpound (C), preferably, along with the plasticizer (D)
further along with the optionally added crosslinking agent (E) and

phot opol yri2kotepekimerizatdaon indbiatexo (&) nhet ysedeinoancamdumtl t echni que.
The pressure sensitive adhesive conposition of the present invention

exhi bi ts sEAREFRF 17 Qobdic AL partis: Py ¥edohks sspesiativr yEpemsdure
sensitive dcféence and injtial ad ion to an adherend before the.
irradi ati on® rPaEH%BﬂQ t 85 ep@ﬁEngybgﬁﬁﬁPFraﬁiEP?oﬂ?mhﬁﬁever,

t he adhesi S 10 e e/ end is sharply reduced w th maintaining
t he rubberMQ déél | %hé%ohﬂhéﬁﬂ?ﬁgs‘adhesive conposition can be renoved

fromthe adher L0 e T sl SH4E e R 0 rend. ‘
Ther ef or e, theegg%s u%e sé%gﬁ%}ve géﬁgg#@ﬁﬂgghggégﬁfggqggfO?hghﬁresent

invention pseseht i Ferdtond!'SGard be 10 BYSbLBnREHEN IR LS. ef fect ed
after st}éﬁing._ .o Pressure Sens? i?eaggﬂgéiegsgﬁggg éﬁe The
pressure sepovéidcrgliieseopoirat @) ,! RAeRg9SBBAM bBYgRbL22ab2EP" | S€S A
substrate and, forned thereon, a pressure sensitive adhesive |layer of the
above presspethane acrylate oligomer (B) and energylBeam

polymerizable cbmpound'(C), preferably, along with the
plasticizer (D), further along with the optionally added
crosslinking agent (E) and photopolymerization initiator
(F) according to the conventional technique.

The pressure sensitive‘adhesive composition of the
present invention exhibits satisfactory rubber elaéticity
and has satisfactory pressure sensitive adherence and
initial adhesion to an adherend before the irradiation with
energy beam. Upon the energy beam irradiation, however,
the adhesive strength to the adherend is sharply reduced
with maintaining the rubber elasticity, so that the
adhesive composition can be removed from the adherend
without .residue remaining on the adherend.

Therefore, the pressure sensitive adhésive composition -

of the present invention is suitable for use in
applications in which peeling is effected after sticking.
Pressure Sensitive Adhesive Sheet

The pressure sensitive adhesive sheet of the present .

invention comprises a substrate and, formed thereon, a

pressure sensitive adhesive layer of the above pressure



sensi tive adhesive conposition. The pressure sensitive adhesive sheet of
‘the present invention can be obtained by coating a variable substrate in
appropriate thickness with the above pressure sensitive adhesive
conposition according to the conventional. technique enploying a conmma
coater, gravure coater, die coater, reverse coater or the like and drying
the conposition-to thereby forma prgssure sensitive adhesive |ayer on the
substrate. Wien considered necessary, a release sheet is applied onto the .
pressure sensitive adhesive |ayer. - Al'though vari ed depending on the
use, the t3fR&Helvwe Fdhasize,corpesitionsi t The puessuve senmitigemeral |y
ranges fromabout 1 to 100 [err]m preferabl fromabout 5 to 50 [err]m
and, sti I?%%"f‘é? aheet 9 Bresept; éngen%/%?a] @&n be obtained byt her

hand, the thickness of t substrate generally ranges from about 10 to 300
[err]m prEfadid P ‘f%ﬁ%fo skgatg gBOaPEFgPﬁi% @, thickness ofittup) v,

f rom about ressure

0 50 Th ' ' h
sensitive %ﬁleésé)?/veel psﬂéesgstrl{‘]oefmsteﬁg iﬁ}ggeﬁgﬁgﬁg'ggr %%#8@1%?‘5 Iéa?é)?%i%d t he

sheet may. havee t . Ekﬁé I r | abel . It is

p_refer_redti' at a%@‘rﬁﬁi{gogia?le%%n |?Il{*rr1gw_§}“€§°1_£’ggse§t%n a !%oalt%e’?fot o'nl'y t he .
d'reCt*(”‘éia&ﬁﬁé|éﬁHEék}“&ié”dﬂite&Der@b&?ﬁ&'8§%9£rt3f Qth¢§3 das the
substrate. When the pressure sensitive adhesive sheet of the present

i nventi on duying dieerecrpeddtionitoaghereny Esrmi &4/ présdere Wdds ANG/HY beam

t he adhesive strength thereof is sharply reduced. Thus, this sheet can be
removed fradhesive layer drhehedisabstsatiel howhefiadonsidésé@si ve residue to
reman on necessary, a release sheet is applied onto the pressure
sensitive adhesive layer.
Although varied depending on the use, the thickness of

the pressure sensitive adhesive layer generally ranges from
about 1 to 100 pm, preferably, from about 5 to 50 pum and,
still preferably, from about 10 to 30 ﬁm.

On the other hand, the thickness of the substrate
generally ranges from about 10 to 300 pm, preferably, from
about 20 to 200 um and, still preferably, from about S50 to
150 pm.

The configuration of the pressufe sensitive adhesive
sheet of the present invention is not limited and the sheet
may have the form of, for example, a tape or a labél.

It is preferred that a synthetic resin film which is
extendable in not only the direction of the length but also
the direction of the width be used as the substrate.

When the pressure sensitive adhesive sheet of the
present invention having been stuck to an adherend is
irradiated with energy beam, the adhesive strength thereof

is sharply reduced. Thus, this sheet can be removed from



t he adherend. Therefore, the pressure sensitive adhesive sheet of
‘the present invention is nost suitable for use in applications in which
peeling is effected after sticking. For exanple, it is used as a

sem conduct or processing or surface protective pressure sensitive adhesive
sheet . The surface protective pressure sensitive adhesive sheet is
stuck onto the surface of, for exam@ e, a decorative |lamnate, a gl ass
plate, a netal plate or a plastic plate and protects the sane fromsoiling
or scratching during the transit or processing. Wien the protection is no
| onger necdh®i adhfrend mithontocapsiipg aghesiveereahdneite remain \an sheet
can easily_be eled off by irradiating it with energy beam - The

sem conduct®t ng -pressure sensitive adhesive sheet is enployed at

h [ f, f | e, |.i_shi t he b f f f di ci ng.
Al ol oty SREERTRIT S Pl dRndldoRoaBotpive Shert huct or ™
fer, ] t ' d d ' tti
Separ at o et rHvert B TauBel UGTEApTE FEPUER IR GIL] 02 "

circuit. '%pﬂi‘fcaéﬂﬂrﬁ?%tﬁfcﬂ tﬂ)‘é}g‘ﬁk@{ %ESeEEEEEH aéﬁeéragtgé%%?gl ayer h_as

been fornmed on the back of the wafer, e obtal ne IpS 'S from

per f or manceor réegnpe,) tit i wSed Ag Baskm@tontiiet¥el Brob8sPhd Shed af ter
the conpletion of the wafer processing. However, this may encounter

damagi ng osurface protdntipa ipdessmrdelsensithivet Adhesiotagheet [ he
16 sticking of the pressure sensitive adhesive sheet of the
The surface protective pressure sensitive adhesive
sheet is stuck onto the surface of, for example, a
- decorative laminate, a glass plate, a metal plate or a
plastic plate and protects the same from soiling or
scratching during thé transit or processing. When the
protection is no longer neeaed, fhe surface protective
pressure sensitive adhesiﬁe sheet can easily be peeled off
by irradiating it with eneréy beanm.
The semiconduétor processing pressure sensitive
adhesive sheet is employed at the time of, for example,
' polishing the back of a wafer or wafer dicing.
A multiplicit& of circuits are formed on a surface of
a semiconductor wafer, and semiconductor chips are produced
by conducting cutting and separation (dicing) of the
semiconductor wafer for each individual circuit. If the
thickness of ﬁhe wafer is irregular or an oxide layer has
been formed on the back of the wafer, the cbtained chips
suffer from performance irregularity. Thus, the back of
the wafer is polished after the completion of the wafer
processing. However, this may encounter damaging of

circuits by polishing debris. 1In this instance, the



present invention to a frontal face of the wafer enables preventing the
‘damagi ng of circuits. Mreover, the pressure sensitive adhesive sheet can
easily be peeled off by irradiating it with energy beam w t hout causing
adhésive residue to remain on the wafer, so that the wafer is not soiled.
Li kew se, the wafer dicing may encounter damaging of circuits by cutting
debris. In this instance as well, tH circuits can be protected by the
pressure sensitive adhesive sheet of the present invention. Further, the

pressur e SeppbiiNg SENERL irellifle Heddlt e 33Rbs10ABHERD cgaPyRe STUCK o

t he back o |xrn e War er So t Is stably

hel d at thgrLidke Olnvel€CidW: ed ﬁ:&%&urf%csee% rth&ewaéagshxsbiéset of the
e vva

present invention can er wth sati sfactor esive strength

bef ore the?féréﬂtfﬁg%waimfgﬁ@w@%ﬁ% has:oéesba.r:p r;gductlon of the
adhesi ve strength upon the irradiation with energy beamafter the dicing,

so that thpressiiéosehsivive idifesiore Gifedty g Raghay BB pebhedtossuffering
fromsoiling by the adhesive. Further, the adhesive |ayer maintains the

rubber el abyi trtgdbatingf iterwiﬁlheermrnmgwéamamuthbadr gausingsadhésivé he
entire sheet undergoes satisfactorily uniformextension in the expandi ng
st ep. Accordshguq tohremaini ony st e twasfiar cliqpshati ghieowaffigr éachovt her are
satisfactorily large to thereby further facilitate chip pickup operation.
17 Thel iaﬁstrate for use in the pressure sensitive adhesive sheet of

t he present |nvent|on IS not particul ar]
_ kewise, the wafer dicing may encounter damaging of

circuits by cutting debris. In this instance as well, the
circuits can be protected by the pressure sensitive
adhesive sheet of the'present invention. Further, the
pressure sensitive adhesive sheet of the present invention
can be stuck to the back of'the wafer for fixing of the

- wafer so that the wafer is stably held.at the time of
dicing. This pressure sensitive adhesive sheet of the
present invention can hold the wafer with satisfactory
adhesive strength before the irradiation with energy beam
and has a sharp reduction'of'the adhesive.strength upon the
irradiation with energy beam after the dicing, so that the
semiconductor chips can easily be picked up without
suffering from soiling by the adhesive. Further, the
adhesive layer maintains the rubber elasticity even after
the energy beam irradiation, so that the entire sheet
undergoes satisfactorily uniform extension in the expanding
step. . Accordingly, the spacings betﬁeen chips neighboring
each other are satisfactorily large to thereby further

facilitate chip pickup operation.



~limted. However, when ultraviolet rays are used as the energy beam it
‘is, for exanple, selected fromanong transparent filnms such as

"pol yet hyl-ene, pol ypropyl ene,- pol ybut ene, pol ybut adi ene, pol ynet hyl pent ene,
pol'yvi nyl chloride, vinyl chloride copolyner, polyethylene terephthalate,
pol ybutyl ene terephthal ate, polyurethane, ethylene/vinyl acetate

copol yner, iononmer resin, ethylengfneth)acrylic acid copolyner,

et hyl ene/ (neth)acrylic acid ester copolyner, polystyrene and pol ycarbonate
filnms which may be noncrosslinked or crosslinked and | am nates thereof.
Wien el ectron DRhgsubstapte) for use dRcthe BESAPUre pensibiveeccessary for

the substrate to be transp each npt only the aforenentioned

t r anspar ertdhgsike tih-eetgl rtg%;gﬁggfgﬁhﬁngﬁ{’ﬁ?%%d $y1e% | BRFHFY hyandb

fl [ fil . Mo :
Inebas LESCEL I s gt T S R R O U TS e
Japanese Pe%eefr% gtf'/éagn 1P Pyl (égcgh?'ieNose?g%t]:gg?}:'i-é\g?’gngn*h' ch take on

color upon € _ éan1|rrddiat!on 0 cén contarn powdery ener gy beam
Publ | cat | o NP L o3 PO T A8 RS IR Flnefi ¢ aent can
be added tgoi\SutOY HINRHEB RS polyRetPepertehayer. The addition of
the antistatic agent suppresses the generation of static electricity at
t he expandi ng oOpoPyeknyl séle¥orisde,! Rdmylhehloride copolghep,reliability is
enhanced. Exanpl es of suitable
polyethylene terephthalate, polybutylene terephthalate,
polyurethane, ethylene/vinyl acetate copolymer, ionomer
resin, ethylene/ (meth)acrylic acid copolymer,
ethylene/(meth)acrylic aéid ester copolymer,
polystyrene and polycarbonate films which may be
noncrosslinked or crosslinked and laminates thereof.
When electron beams are used as the energy beam, it is
not necessary fdr the substrate to be transparent. Thus,
each of not only the aforementioned transparent films but
also opaque films obtained by coloring them and fluororesin
films can be used as the substrate.
Moreover, the above pressure sensitive adhesive layer
can contain compounds disclosed in Japanese Patent Laid-
open Publication No. 62(1987)-153377 which take on color
upon energy beam irradiation or can contain powdery energy
beam scattering inorganic compounds disclosed in Japanese
Patent Laid-open Publication No. 62(1987)-153375.
Furthermore, an antistatic agent can be added to the
above pressure sensitive adhésive layer. The addition of

the antistatic agent suppresses the generation of static

electricity at the expanding or pickup step, so that the



antistatic agents include generally known surface activators such as

- ani oni,c, cationic, nonionic and anphoteric activators and powdery
materi al s such as powdery carbon black, silver, nickel, antinony doped tin
oxirde and tin doped indiumoxide. It is preferred that the antistatic
agent be used in an amount ranging fromO to 50% by weight, especially, .
fromO to-30% by weight in the prqgure sensitive adhesive |ayer. I n
the present invention, the substrate may have abrasive grains dispersed
therein as disclosed in Japanese Patent Laid-open Publication Nos.

63(1988) - sgs rekinbiddtinds) epbsnged. Examphes pEsswitablsisitive adhesive
sheet of the present invention has a reduction of the adhesive

strength qqﬁ??IQQQHQﬂi#ﬁqlﬁpﬁhgéﬁgggigﬁeﬁﬂ?wgos?ﬁ§§°?he waf er chips
T R Al ATl W BTG T e,
expand; ny SERILARES pdtivdibie dod PRAGLEY naB0rERTE duck 40 il "°
chip pi th%%mq%%%'o silver nickeli,eantimgﬁgEgg?g {4 SRRV AN

As appar en regoing, the pfessure sénsitive —adhesrve

conposi ti ofy piaddca PIRERAE dx3%RNt | @8 §xhpRbEarréat tRA8CEREY rubber
el asticity and has satisfactory pressure sensitive adherence and initial

adhesi on tgntfstatic agent be used in an amount raag@ingdheemng twfsge the
irradiation with energy beam Upon the
by weight, especially, from 0 to 30% by weight in the
pressure sensitive adhesive layer.
In the present invention, the subétrate may have
abrasive grains dispersed therein as disclosed in Japanese
Patent Laid-open Publication Nos. 63(1988)-205382 and
63 (1988) -205383. - )
The pressure sensitive adhesive sheet of the present
invention has a sharp reduction of the adhesive strength
upon the irradiation with energy beam, so that the wafer
chips can easily be picked up from the adhesive sheet.
Further, the adhesive layer maintains a significént rubber
elasticit§ even after the energy beam irradiation, so that
desired chip spacings can easily be obtained at the
expanding step and no chip dislocation occurs to thereby

ensure stable chip pickup operation.

EEFECT OF THE INVENTION
As apparent from the foregoing, the pressure sensitive
adhesive composition of the present invention exhibits
satisfactory rubber elasticity and has satisfactory

pressure sensitive adherence and initial adhesion to an



energy beamirradi ati on, however, the adhesive strength to the adherend is
*sharply reduced with maintaining the rubber elasticity, so that the
adhesi ve conposition can be renoved fromthe adherend w thout residue
remai ning on the adherend. Further, this pressure sensitive adhesive
conposition ensures excellent chip alignability in the expanding step
subsequent to energy beamirradi atiqgn. Therefore, the pressure sensitive
adhesi ve conposition of the present invention is suitable for use in
applications in which peeling is effected after sticking, for exanple,
advant agetﬂﬂ%%@e&ﬁfﬁr& ﬁ&?egrﬁﬂgé% {PRGWEFD seRerge DeAth eddRAR: theessure

sensitive adhesive sheet resent nve ion will further be
i | | ust r at hensy BLam rPéFéFéﬁBe F‘ BYEKers oT' ‘ﬂbe%;; tengtbfa n no

lim h h I d
Corpar o | AVE R " SRR B, wirh bR AEALA i S
I bi | d 180
peet i ng adPaiASIEY ol st chl Rife Rk oBod IS Soan he mamayes
bt ai ned dl%sﬂ:f’éf At Ex I :
gtugLneonLo a specq{ ar aéQML?WbﬂgeE§%g§ Eif%ﬁgig¥w? E%ferr?g?6g%?aEH
at mspherea&yefézﬁaprwﬂm& at&ilsgp&uaaai-erQéhsitiweéeﬂé\swéI owed to stand

still for 30 mn and peel ed by nmeans of a universal tensile tester
( TENSI LON ¢8dods tibn rensdrest exee1len® chipeal Corapibitenin ath& peel i ng

speed of 300 mmmn to thereby determne a 180[err] peeling adhesive
20 strengétpaddigy dtep pubseguenters eneeggdheanyirsadbat ics.
Therefore, the pressure sensitive adhesive Composition of
the present invention is suitable for use in applications
in which peeling is effected after sticking, for example,
advantageously used in a wafer processing or surface
protective pressure sensitive adhesive sheet.

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

In the following Examples and Comparative Example, the
"180° peeling adhesivé strength™ and "chip alignability"
were evaluated in the following manners.

180° peeling adhesive strength

The pressure sensitive adhesive sheet obtained in each
of the following Examples and Comparative Example was stuck
onto a specular face of a semiconductor wafer in 23°C/65%
RH atmosphere by reciprocating a 2 kg rubber roller
thereon, allowed to stand still for 30 min and peeled by
means of a universal tensile tester (TENSILON/UTM-4-100
manufactured by Orientec Corporation) at a peeling speed'of

300 mm/min to thereby determine a 180° peeling adhesive



stuck and allowed to stand still under the same conditions, and was
‘irradiated fromthe substrate sheet side at aline speed of 5 mMmn with
ultraviolet rays enmtted froma high pressure nercury lanmp (220 mWN cn®)
di sposed at a distance of 10 cmfromthe sheet. Thereafter, the 180[err]
peeling adhesive strength was neasured in the sane manner.

Chip alignability The pressurgy sensitive adhesi ve sheet was stuck
onto a 6-inch silicon wafer and fixed by neans of a ring frane, and a

dicing was executed into 12 nmsquare chips with the use of a dicer
(manuf act FHeReMIFID S@dSCor fBLaPr§spure sensitiveiadhiesivey, shisetdevad? HECC

2050 (nanuf,actured, b DI SCO Corporation) was used and a cut into the sheet
was 3(() [ YK iaﬁ'dd@éﬁ‘?.we ter sl':ﬁédd?&gﬂréj,,“’c‘ﬂ%rs%%iWvﬁ@“i#trja?ﬂ%t ed

0 e SR bl G s S
CPS- 100A ' s f Ni chi dep. Machj d.). A
Lhat tine SHORE 4R B afilin RN {%ﬁ-rt%é?qs%??fu’la%‘iﬁ'%@fwﬁiaﬂ'ﬁéé’b{%n and by
o | b 2l ! . . .

oasur o s e mdity? AT 1200 n/onf] | ol oSl B BAUIMRAELS e
center of ghe1o Ul i£Gm %Ee%hié@t@acbheiehbéeg% réﬁéi%&]:ﬁgs@’ifcon et or

perpendicular to the orientation flat within the plane

and the diadindsiore aft rénakihs waar mlebsured Lhethabsmge Ordmidali on flat. The
average (x) of the neasurenents was cal culated as an indication of chip

21  spacing and the standard @hipanildongbélitw-1) thereof was

The pressure sensitive adhesive sheet was stuck onto a
6-inch silicon wafer and fixed by means of a ring frame,
and a dicing waé executed into.lz mm square chips with the
use of a dicer (manufactured by DISCO Corporation).

In this dicing, blade 27HECC 2050 (manufactured by
DISCO Corporation) was used and a cut into the.sheet'was 30
Mm in depth. After the dicing, the specimen was irradiated
with ultraviolet rays (220 mW/cm2, 160 J/cm2) from the back
of the sheet, and the sheet was expanded b& 17 mm with the
use of expanding jig (CPS-100AS expanding unit manufactured
by Nichiden Machinery Ltd.). At tﬁat time, the chip
alignability was evaluated bf visual inspection and by the
measurement of chip spacings. ' |

all thé chip spacings were measured with respect to an
arbitrary row of chips’ passing around the cenﬁer of the
silicon wafer in each of the direction of X-axis
perpendiculér‘to the orientation flat within the plane of
silicon wafer and the direction <_>f Y-axis parallel to the
above orientation flat. The average (x) of the

measurements was calculated as an indication of chip



calculated as an indication of chip alignability. The snmaller the standard
‘devi atiron, the smaller the chip spacing irregularity and the better the
chip alignability to thereby avoid operation error at the tinme of pickup.
The following acrylic copolynmer (A), energy beam polynerizable urethane
acrylate oligoner (B), energy beam polynerizable conpound (C), plasticizer
(D), crosslinking agent (E) and ph®topol ymerization initiator (F) were
enpl oyed in the Exanples. Acrylic copolyner (A (A): copol ynmer of

butyl acryl ate, and 2-hydroxyet hyl cryl gte having a nol ecul ar wei ght of 15
R 107 err ] SBRFLRG AR A R ARG b e St oo Bmth y AR K R ( 5)-
(B) having a_ nolecul ar wei ght of 10,000 anq three functional groups;

Ener?y beﬁﬁ?bﬁF}ﬁ%$¢F%il?P QW2°f chip gé gnﬁfﬁiiﬁydrorb?furyl
! . - . _ -
SFQXL ?f:iez??%%%?eg e Figitand detlatdon; %%‘%néf"%gieﬁ;?gtﬁlgggiﬁn?regﬂFar
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The ?pllowing acrylic copolymer (A) , energy beam
polymerizable urethane acrylate oligomer (B), energy beam
polymerizable compound (C), plasticizer (D), crossiinking
agent (E) and photopolymerization initiator (F) were
employed in the Examples.
Acrvlic copolymer (A)

() : copolymer of butyl acrylate and 2-hydroxyethyl
acrylate having a moleéulaf weight qf 15 x 105;

(B) having a moleculér weight of 10,000_and three
functional groups;
Energy beam polymerizable compound (C)

(C): tetrahydrofurfu:yl acrylate having a molecular
weight of 270 and one functional group:

Rlasticizer (D)

(D) : ether ester plasticizer having a molecular weight

of 500; .
Sms.slinking'_ag.enr_(m.

‘(E) : polyisocyanate crosslinking agent; and
Photopolymexrization initiator (F)

(F) : benzophenone type photopolymerization initiator.
Example 1 |



wei ght of conmponent B, 80 parts by weight of conponent C, 3.5 parts by

. weight of conponent E and 9 parts by weight of conponent F were bl ended
toget her, thereby obtaining a pressure sensitive adhesive conposition.
An-80 [err]mthick polyvinyl chloride filmwas coated with the above
pressure sensitive adhesive conposition so that the coating thickness
after drying would be 10 [err]mand dried at 100[err]C for 1 mn. Thus, a
pressure sensitive adhesive sheet s obt ai ned. The "1180[err]
peel i ng adhesive strength” and "chip  alignability" of the obtained
pressure sensitive adhesive sheet were evaluated in the above manners. The
results are giye0 partsithe veidlityg.ofl domponentwAsha20npatbe byr angenent  of
chips realized at the expansion nade with the use of the obtained pressure
sensiti ve webght vef stamponerfix Bpléd parts byTweighheofr compomentasCi n' Exanpl e
1 was repeated except that 15 parts by wei ght of conponent D was added to
the conpodi’ipartghey resights aoff cogippnentn ETapde 91parts byrvgight iafa vi ew
showi ng the arrangenent of chips realized at_ the expansion nade with the
use of thecoBPaneRl Fgrexe hlendadtqgedhedneiherebycebtaintngarati ve
Example 1 Wt hout,k the use of, conponent, C, 100 parts by weight of
conponent RFe§spre seas Vﬁﬂiéheﬁﬁw%gﬁﬁEW@ﬁFgBP'3.5 parts by weight of

conponent E andag. 8oPght ShP ' 161 loride fi .
23 conponent Faaergg gﬂ“eﬁ%e%k%%eﬁ t eroerbyeobt é.lmniv:%S goated with

the above pressure sensitive adhesive composition so that
the coating thickness after drying would be 10 pm and dried
at 100°C for 1 min. Thus, a pressure sensitive adhesive
sheet was obtained.

The "180° peeling adhesive strength" and "chip
alignability"™ of the obtaiﬂgd pressure sensitive adhesive
sheet were evaluated in the abéve manners. The results are
given in Table 1. .Fig. 1 is a view showing the arrangement
of chips realized at the expansion made with the use of the
obtained pressure sensitive adhesive sheet. |
Example 2

The same procedure as in Example 1 was repeated except
that 15 parts by weight of component D was added to the
composition. The results are given in Table 1.

Fig. 2 is a view showing the arrangement of chips
realized at the expansion made with the use of the obtained
pressure sensitive adhesive sheet.

Comparative Example 1

Without the use of component C, 100 parts by weight of

component A, 120 parts by weight of component B, 3.5 parts

by weight of component E and 5.5 parts by weight of



pressure sensitive adhesive conposition. The sane procedure as in
‘Exanple 1 was repeated for the obtained pressure sensitive adhesive
conposition. The results are given in Table 1. Fig. 3 is a view show ng
the” arrangenent of chips realized at the expansion made with the use of
t he obtai ned pressure sensitive adhesive sheet. As apparent fromthe
obtained results, in Exanples 1 ang 2, not only was the adhesive strength
sharply reduced after the irradiat ®n with ultraviol et rays but al so
satisfactory chip spaci ngs were obtained at the expansion of the pressure
sensitive adeespomersth®ewere (Hleaded| tagetheehi q:hadeibgnehi:di:tiylgreal | zed as
shown in Table 1 and Figs. 1 and 2. g contrast, in Conparative
Exanmpl e 1, cPFﬁs§$Eﬁnﬂﬁ@§itﬁﬁﬂw§dhéﬁiﬂﬁfQQNEP§¥ ion expansion of the pressure

sensitive adheS| e sheet aIt stren reduced upon
the ul traviol et ﬁ%ﬁﬁd?ﬁ??e sgs iéu %8§§?3f1 offe 5 e%kéﬁ?ﬁ be caused
at the tine Qhepbs%aﬂhedaﬁréﬁyﬁM% h@nsﬂ%¥¥eea&hé%!%éqdampgsition The

Pressure sensitive esive Ar - Chi p spaci ng, adhesi ve
conposi ti on restlesigide gleemein 'rablgrtabl Figy 3 [ v).ew showing (it s by
wei ght) (g/ 25 mm ment A B D E F Before

Aft er of akrapgement of g@ips realized at the expansion madey ¥4thirrad- chip

50 1555 o i ¢ oF ghe oftHipea BResnfilUend Myl e Benf5 0%

3.5 5.5 390 6fls aﬁﬁ&yent4§§bmiigg o¥fineld8esults, in Examples 1 -
24 What is clained is:

and 2, not on;y was the adhesive strength sharply reduced
after the irradiation with ultraviolet rays but also
satisfactory chip spacings were obtained at the expansion
of the pressure sensitive adhesive sheet wieh excellent
chip alignability realized, as shown in Table 1 and Figs. 1
and 2. '

By contrast, in Comparative Example 1; chip spacings
were nonuniform at the'expansion of the pressure sensitive
adhesive sheet although the adhesive strength was reduced
upon the ultraviolet ray irradiation, so that operation

error would be caused at the time of pickup, as shown in

Table 1 and Fig. 3.

Iable 1
Pressure sensitive Adhesive Ar~ Chip spacing,
adhesive composition strength range-| alignability (um)
{parts by weight) (q/25 mm) ment X Y
A B|JC}]D E F | Before| After of X |lo 1 X|g
irrad-| irrad-| chip n-= n-1
iation} iation
Ex.111001120180) 0 | 3.5 9 170 55 qgood | 490 60 | 455| 55
Ex.21100]120]80}15]3.5] 9 150 S0 good 535{ 50 |s3s| 40
Comp
Ex.1]1000320} 01 0 |3.5]5.5] 390 60 poor | 495] 300 |445] 190




1. A pressu%e—sensLLL¥emadhesiVe conposition conpri sing: an acrylic

copol yrer (A%. an energy beam pol yneri zabl e uret hane ylate

ol i gonmer (B) IfgFneet Has Beeg Re ek gy beam pol yneri zabl e nononer | TS BHEPPfIAS BEEN
acryl oyl grou ﬂﬂmﬂﬂﬁ yl group in each nolecule therepf (C EPLACED

2. The pres adhesi ve conposition as cl ai metH= '

whi ch further conprises a plastici24r (D). - 3. The pressure
sensitive adhesive conposition as claimed in claim1 or 2, which further
conpri ses rosslinking agent (E). 4. The pressure sensitive
adhesi ve @gﬁﬁogﬁtFSﬁiﬂgd g%fained'in any of claims 1 to 3, which further

conprises a hot oRo| rization jnjtiatar (,JF). : A pressure
sensitive adhegrve ghgéggﬁgﬁ%r?g?i Five 4hﬁé*%ﬁ(?99¥$SiF3FWed t hereon, a
pressure Egﬂ§EEE¥ﬁ . adhesive | ayer conposed of the pressure sensitive
adhesive ¢ np05|?fon of any of clains 1 to 4.

an acrylic copolymer (),

.an energy beam polymeri;able urethane acrylate
oligomer (B) and

an energy beam polymerizable compound having one
acryloyl group or methacryloyl group in each molecule
thereof (C).

2, The pressure sensitive adhesive composition as

" claimed in claim 1, which further comprises a plasticizer
(D).

3. The pressure sensitive adhesive composition as
claimed in claim 1 or 2, which further comprises a
crosslinking agent (E).

4. The pressure sensitive adhesive composition as
claimed in any of claims 1 to 3, which further comprises a
photopolymerization initiator (F). ' .

S. A pressure sensitive adhesive sheet'compriéing a
substrate and, formed thereon, a pressure sensitive
adhesive layer composed of the pressure sensitive adhesive

composition of any of claims 1 to 4.
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