TI TLE ULTRAVI OLET- CURABLE PRESSURE SENSI Tl VE ADHESI VE COVPOSI TI ON  AND
ULTRAVI OLET- CURABLE PRESSURE SENSI TI VE ADHESI VE SHEET 5 FI ELD OF THE

| NVENTI ON The present invention relates to an ultraviolet-curable pressure
sensitive adhesive conposition and an wultraviolet-curable pressure
sensitive adhesive sheet obtained b{ coating a substrate with the adhesive
conposition.' 10 More particularly, the invention relates to a pressure
sensitive adhesive sheet used for processing precision parts such as

sem conduct or wafers. BACKGROUND OF ThpplgNVENTI ON 15 Semi conductor wafers
such as silicon wafers and gallium arséni de wafers are manufactured as
those of | ghaeadirameirecorasardetheyrdn & BN TCdirc U EENVE coretd S Thips,

foll owed by the subsequent nounting step. In this case, the sem conductor .
waf er whi chhasnbeen es aUAABISH FRESSURE RSN B BB IWE 2PHBidhesi ve
sheet (dicing sheet) is successively subjected to steps of dicing,

washing, drying, expanding, pick-up and nounting. The dicing is carried
out mnth spraying the-wafer with high pressure in order to renove dicing
dust ordheat of dicing. 25 TRBELHi @FnFHEhEBYENEEENf or t he above purpose
needs to have such an adhesive streng th that the wafer (chip) doe not peel
of f during the &WﬁP@e%%%FdﬁWﬁ?tQWMr%haFﬁ%‘ﬁiﬁBﬂQﬁﬂﬁwl?}eg CUF88lfeeds to

have such a weak adhesive stre%% .that the chi.p
pressure sensitive a esive compos:.tlon and an

ultraviolet-curable pressure gensitive adhesive sheet

obtained by coating a substrate with the adhesive composition.
10 More particularly, the invention relates to a pressure

sensitive adhesive sheet used for processing precision parts

such as semiconductor wafers.

BACKGROUND OF THE INVENTION

15 Semiconductor‘ﬁafersrsuch.as silicon wafers and gallium
arcenide wafers are manufactured as those of large diameters,
and they are cut (diced) into small chips, followed by the
subsequent mounting step. In this case, the semiconductor
wafer which has been previously stuck to a pre;',sure sensitive

20 adhegive sheet (dicing sheet) is successively subjected to
steps of dicing, washing, drying, expanding, pick-up and
moﬁnting.

“The dicing is carried out with spraying the.wafer with
high pressure :Ln order to remove dicing dust or heat of dicing.

25 The dicing sheet used for the above purpose needs to have
such an adhesive strength_that the wéfer {chip} does not peel

off during the dicing operation, and on the other hand, iﬁ




can be readily peeled off during the pick-up operation. Moreover, the

. dicing sheet is desired to | eave no adhesive residue on the back surface
E

of the chip and to produce no stain 5 on the chip. On the above account,
an adhesi ve sheet having an wultraviolet-curable pressure sensitive
adhesive | ayer capable of reducing er losing its adhesive strength is used
as the dicing sheet. The ultraviolet-curable pressure sensitive 10
adhesive contains an ultraviolet-curable pressure sensitive adhesive
conponent &rd@canphds dpohprer $wet ifonedhiadratgrveas tmanpg thedmpongnt ghilbn t he
field of electronic technique, there is always a demand for

mi ni at ur i z&PPork Cofr SEIiigy. PWete driofifatdwriizat itdye pESkofurchipssa tiven ti me
required for dicing of wafer becones |onger. That is, in order to

manuf act ur &°% 9°¥ge ﬁﬁﬁbgﬂcdpgsﬁﬁﬁﬁtcﬁﬁp esfrgh sOowkPareonrot Adhesrwesi ze,
t he di stance b tmeent%gf | i nes shoul d be narrowed, the nunber of
di.cing |inés§® s PRE efc?ceaﬂ ttl}?ecpllﬁeari‘%&ﬁ’lﬁ”é‘ad‘f%‘? nhé t@ildi ng
beconess 20 JLonger ., As a result the dicing sheet is brought into contact
w th wash wat er for ‘| onger period of time. Waen the dicing is prol onged

as descri bed abgyenthg3¢hesis treng f e ult i_ol.et - curabl e
pressure sensitive adhegﬁve %aégp%is%%o%ﬁg%ﬁ |C|eﬁFFt %OMBréHEEben if 25

the dici nguarmtvﬂoaétr.r@@a@tl%cbxvug;mgéﬁyiekeg Idulg@&v'emkém gg%#p Step
ckup t

after the dicing, and hence it becomes difficult to pi ips.
of reducing or losing its adhesive strength is used as the

dicing sheet. The ultraviolet-curable pressure sensitive

10 adhesive contains an ultraviolet-curable pressure sensitive
adhesive component and a photopolymerization initiator asmain
components.

In the field 6f electronic technique, there is always

a demand for miniaturization of chips. Withlminiatﬁrization

15 of chips, the time required for dicing of wafer becomes longer.

. That is, in order to manufacture a large number of small chips
from a wafer of the same size, the distance between the dicing

lines should be narrowed, the number of dicingrlines should

R:) ' - be increased, and the time reguired for the dicing becomes

20  longer. As a result, the dicing sheet is brought into contact

.with wash water for a longer period of time.

When the dicing is prolonged as described abowve, the
adhesive strength of the ultraviolet-.curable pressure
sensitive adhesive layer is not sufficiently lowered even if

25 the dicing sheet is irradiated with ultraviolet light in the
pick-up step after the dicing, and hence it becomes difficult

.to pick up the chips.




The present invention has been made in view of such prior art as mentioned
above, and it is an aimof enbodinents of the invention 5 to provide an
ul traviol et-curabl e pressure sensitive hdhesive conposition capabl e of
retaining ultraviolet curing properties even if a dicing sheet using the
adhesive conposition is brought into contact with wash water for a | ong
period of time, and an ultraviolet-curable pressure sensitive adhesive
sheet 10 obtained by coating a substrate with the pressure sensitive
adhesi ve conposition. SUMVARY OF THE I NVENTION I n one aspect, there is
provi ded an ul tr alhgl preseguriablen t pnedaw Beafnsidd V8 AL SIFVEL 6AMNPESHEI ON
conprising an ultravjolet-curable pressure sensitive adhesive conponent
and a phosptior s "EHPEFRAVED Arer 1 Zdi o sini ¢ atordindives phosphonts thype
photopol¥gerization_initiator is preferably an acyl phosphine 20 oxide
conpound,” nmofF8 B EF et apry it corsokate tanebe @ res-supe sronsli t i ne & dtod eicwkd e,
particularly preferably a cqonpound represented by the, follow ng formula:
0 0 R -E-P-R3TPISREL %‘%‘P%}&H@r%f ReR2 1nd ngi G le rwubn epircip et dmve a
substituent,  and R2.and R3.are each independent|ly any one of a phenyl

gr oup icing sheet using the dhesivecomposition is brought
‘ ‘ into cpntact with wash water for a long period of time, ‘and
an ultraviolet-curable Pressure sensitive adhesive sheet

llO obtained ?y coating a substrate with the pressure sensitive

, adhesive composition.

SUMMARY OF THE INVENTION

In one aspect, there is provided an ultraviolet - curable

pressure sensitive adhesive composition comprising an
ultraviolet-curable pressure sensitive adhesive component and
4

a phosphorus type photopolymerization initiator.

The phosphorus type

phot0polymerizationinitiatorij;preferablyEﬁlacylphosphine

20 oxide compound, more preferably a compound having a CO- PO bond

in amolecule, particularly preferably a compound represented

by the. following formula:

o o
il H
R—C—p—R?
|
RZ




an al kyl group, an al koxy group and an aromatic acyl group, each of which
may have a substituent. 5 In the ultraviolet-curable pressure sensitive
adhesive conposition, the phosphorus type photopol ynerization initiator is
preferably contained in an anount of 0.005 to 20 parts by wei ght based on
100 parts hy weight of the ultraviolet-curable pressure sensitive adhesive
| C conponeht&= 4 gﬁo’t%@rn agpERtia hepepivh prowiaedaar al swlavi bteent, curabl e
pressure sensitive adhesive sheet obtained by coating a substrate with the
ul travi ol "¢ hr 1% Rpridks Gr& s ERdePryéen hlHedty @neonhas Phicol 1lag rdepi ned
-above. 1SEEFE_IL§P DESCRI PTI ON . OF THE | NVENTI ON The present invention is
descri bed 7'h “detai PTR&Fei A P OXYTAECHPL RRTi BRefTRUR AbF c2BY bsEHPBD .
sensitive adhesd cAMmosi tion accordi to the invention conprises an 20
uItravioIet-cu?g%ﬁgrbress%¥eh%3%s?t?%%Sggﬁﬁgpﬁe conponent and a phosphorus
type photopoly kpat Lakthator the ultraviolet:curabl ressure
sensitive adheg?iE%@cggggﬁg%k}%§n§u5A%&gr EﬁESHFFr%%?%T%fy%dﬁgﬁ$%lﬁ?essure
sensi ti vecaahesitiens orpoOnassHdi-hBer g known is enpl oyabl e 25 wit hout
- restmiction, but in general, a conmponent containing an acrylic adhesive
-and an ul phaicpleaty=pal iyt i #ahla Gameund passapbmmingsgdients is sypl oyed
5 As the ultraviolet polynerizable conpound for the
v amount of 0.005 to 20 parts by weight based on 100 parts by

weightoftheultravioletwnuablépressuresensitiveadhesive

it  component. -

In another aspect, there is provided an ultraviolet -

curable préssure sensitive adhesive sheet obtained by coating a

substrate with the ultraviolet-curable pressure sensitive
adhesive composition as defined above.

15

'DETAILED DESCRIPTION OF THE INVENTION

E )

Thepresentinventionisdescribedindeéailhereinafter.
The u;traviolet—curable'pressure sensitive adhesive
composition accordingrto the invention éomprises an
- 20 ultraviole;-curgblepressuresensitiveadhesivecomponentand
a phosphorius type photopolymerization initiator.
gs the ultraviolet-curable pressure sensitive adhesive
ccmponent,'any of varioﬁé ultraviolet-curable pressurer
sensitive adhesive comppnents hitherto known is employable
. 25 without réstriction,'but in general, a component containing

anacryl?gadhesiveandanultravioletpolymerizablecompound

as main ingredients is employed.




ultraviol et-curabl e pressure sensitive adhesive conponent, there has been
w dely used such a | ow nol ecul ar wei ght conpound having at |east two

phot opol yneri zabl e carbon-carbon double 5 bonds in a nol ecul e capabl e of

gi ving three-dinmensional network by light irradiation as described in
Japanese Patent' Laid -Open Publicatkons No. 196956/ 1985 and No.

223139/ 1985. Exanples of such conpounds include trinethyl ol propane
triacrylate, } tetranethylol methane tetraacrylate, pentaerythritol 10
triacryl ate, pedtsadrhg hlitrelvipdetazeolyhgtré zabdiepentnaernpthfptrolthe

monohydr oxypent aacryl ate, dipentaerythritol hexaacrylate, 1,4-butylene

gl ycol d|a@@ﬂ%ﬂ%&ohﬁ%‘h@%ﬁﬁédpéﬁséNaér9?a§étlﬁél?@@ﬁ?*éﬁecﬁ$9%%¢nt

di acrylate, and comercially avail able oligoester acrylates 15 In addition
to the acr @ﬁ%?%%ﬁﬁ&ﬁ%ﬁ%ﬁﬁﬁﬁbﬁ%@%ﬂ%ﬁ%loﬁntF%FﬁéﬂéW%ﬁ%ﬂ%ﬁ%@%??@%ner is

al so enplo able as t | traviol et nerl ble ¢ ound, Th t hane
acryl at e %Vga}%ﬁt 3528 b a%ta?%ﬁ Jariokd cahe BB0y SAPERt SRR RS ed
uret hang prepolyIen dhieh s abhat ned 0y s Lhe f.eactd.on of; & 120, Pl ygster or
pol yet her type po yé? oun a polylsocyana e conpoundn?e g.,

2,4-tolyl e?)éf ?igﬁg‘i&%{éﬁﬁtl é.laps ‘éi%%&‘i‘ﬂ%d%‘d $OEYRDAL o cbnd Y1 ¥ 6PEn

diisocyana ene I socyanat

di phenyl netﬂ?ﬁﬂqdﬂaél&u %CYS'L"@@?B@Eﬁl%EkhI?@ LI ¥hat 890 948 neghagrykate
havi ng a hydroxyl group (e-g., ydroxyet hyl  acrylate, 2-hydroxyethyl

met hacryl ate, Ardly df SydRIony |i nfe 1 v Wral,t hd-1RV ropkpico R aketactey/| at e,
pol yet hyl ene gl ycol
1 tetramethylolmethane tetraacrylate, pentaervthritol

L

10 triacrylate, pentaerythritol tetraacrylate,
dipentaerythfitol monohydroxypentaacrylate,
dipentaerythritol hexaacrylate, 1,4-butylene glycol
diacrylate, 1,6-hexanediol diacrylate, polyethylene glycol
diacryvlate, and commercially available oligoester acrylates.

15 In addition to the acryvlate compound mentioned above,
an urethane acrylate oligomer is glso emplovable as the

ultraviolet polymerizable compound. The urethane acrylate

oligomer can be obtained by reacting an isocyanate-terminated

urethane prepolymer which isg obtained by thé reaction of a

20 polvester or polyvether type polvol compound with a

| polvisocvanate compound (e.g., 2,4-tolvlene diisocvanate,
"2,6-tolvlene diisocyanate, 1,3-xvlvlene diisocyanate,
1,4-xylyliene diisocyanate,
diphenylmethane-4,4-diisocyanate}, withl an acrylate or

25 methacrylate having a hydroxyl group (e.g., 2-hydroxyethyl

acrylate, 2-hydroxyethyl methacrylate, Z2-hydroxypropvl




acryl ate, polyethylene glycol nethacrylate). The quantity ratio between the
acrylic adhesive and the wultraviolet polynerizable conpound in the
ultraviolet-curable 5 pressure sensitive adhesive conponent is as foll ows.
The ultraviol et polynerizable conmpound is desirably used in an anount of
50 to 200 parts by wei ght based on 300 parts by weight of the acrylic
pressure sensitive adhesive. In this case, the resulting pressure
sensitive adhesive sheet has a high 10 initial adhesive strength, and after
i rradi ati GFAMYate ult PAEreKEPT PPy htme thvec rfirekss v @ odtedigtieriss adrestl y

| ownered. Therefore, separation between the adherend and the

ul travi ol SRR e B eSird efen Gl RGHFEYddHedive | ayer can be

readi |y made, and the adherend, can be picked up. 15 The u]traviolet-curable
pressure sensiti q&aﬁééityera%lo%%)&ﬁ“?ﬁep“rrégec% 158 3Pt tYaviot ett%e-

curable c | ymer _havin n. ul.traviol et pal rizable.gtoup on its side
chai . Such I LT TT 07 BYREELGAET SoRBRbr] As Chau bork LBt Sandiant e

propers| e Al yild raut ol @y £ UG RIORYILI R0 TN 20, WdTAY) 01 elmelir abl e
copol ymer "having an ultraviolet ~polynerizabl'e group onits side chain is

deSCribed1jﬂEfE¥fﬂﬂeti 1y 195 &0 3REeS & B@%gggbh§iQE&;ﬁ”ln an
Publ i cati ons No. 32946/1993 and No. 27239/1996. The ul fraviol et-curable

pressure sensidi ve ACckyldon p2bradhesbVenbas sud bhai@nbaadhesy e ifHength to

t he adherend before irradiation with ultraviolet |ight, but the adhesive

strengt h icsf nerk et By I ionerred safrtee rs dnsriadivat iz@heditte .7 In this case, -

Q;j the resulting pressure sensitive adhesive sheet has a high

10 initial adhesive strength, and after irradiation with
ultraviolet light, the adhesive strength is greatly lowered.
Therefeore, separation between the adherend and the
ultraviolet-curablepressure sensitiveacrylicadhesive laver
can be readily made, and the adherend can be picked up.

15 The ultraviclet-curable pressure sensitive adhesive
componentmaycompriseanultraviolet—curablecopolymerhaving
an ultraviolet polymerizable group on its side chain. Such
an ultraviolet-curable copolymer has both of adhesion
properties and ultravielet curing properties. The

20 ultraviolet-curable copolymer having an ultraviolet
polymerizable group on its side chain is described in detail
in, for example, Jaﬁanese Patent Laid-Open Publications No.
32946/1993 and No. 27239/1996.

The ultraviolet-curable pressure sensitive acrylic

25 adhesive has sufficient adhesive strength to the adherend

before irradiation with ultraviolet light, but the adhesive

strength is markedly lowered after irradiation with




ultraviolet light. That is, the adherend can be held with sufficient
adhesi ve strength before irradiation with wultraviolet light, but after
irradiation with ultraviolet 1light, the adherend can be readily peeled
off. 5 The ultraviol et-curable pressure sensitive adhesive conposition
according to the invention conprises’such a known ultraviolet-curable
pressure sensitive adhesive conponent as nentioned above and a phosphorus

t ype phot opol yner.i atl initjator. 10 .The hos h rus, ty,
photopolyng '%3?18 gf?ﬁfcr +% 3% I2onpburif ton é?nlng ﬁ%ggﬁ s its

ol ecule, and hen Ikhsdh%%mgug%reﬁ FXPBSH LO; W brauiobal Jight, a radical

havi ng poFyne on“imitiation abpility Is formne t he phosphorus type

ph0t0p0|yn%&t%%%&%ﬂetnﬁﬁlg&orbu%na%Qe@CXEQQQ§QQhBﬁ QKEQGUQQQBQQWdéé5
pr ef er abl e, a conpoun having a CO-PO bond in its nolecule is nore

pref erabl e; ;4% ¢t Re PRGSRARLYS cb¥iP® PhRLABAY BRELZAL 0@ .i Ni tiator, a
conpound represented by the following fornula is particularly U preferably

enpl oyesl. 20 Otfe Lhtwavbi16t-BurBBiRZprkestibe akawe tfiormakaesRive s an
aromati c group which may have a substituent, preferably dinmethyl phenyl, 25

t ri met hyl phemylos ittrhiiomes hoxyphemyto, tHe netteoxyighenyinprphesysuch a known
ultraviolet-curable pressure sensitive adhesive component as
mentioned above and a phosphorus type photopolymerization

{:) initiator.

10 The phosphorus type photopolymerization initiator is a
compound containing phosphorus in its molecule, and when the
compound is exposed to uwltraviolet light, a radical having
polymerization initiation ability is formed. As the
phosphorus type photopolymerization imitiator, an

15 acylphosphine oxide compound is preferable, and a compound
having a CO-PO bond in its molecule is‘more preferable. As
the phosphorus type photopolymerization initiator, a compound

represented by the following formula is particularly

preferably employved. ’ o
20
0O O
il
R'— C— p—R?
Lo

In the above formula, R! is an aromatic group which may
have a substituent, preferably dimethylphenyl,
25 trimethylphenyl, trimethoxyphenyl, dimethoxyphenyl, phenyl

or the 1like.




or the like. 8 R2 and R3 are each independently any one of a phenyl group,
an al kyl group, an al koxy group and an aromatic acyl group, each of which
may have a substituent. The phenyl group which may have a substituent is
preferably 5 dinethyl phenyl, trimethyl phenyl, trinmethoxyphenyl,

di met hoxyphenyl, phenyl or the likeg particularly preferably phenyl. The
al kyl group which may have a substituent is preferably 2-nethyl propyl,
2,4,4-trinethyl pentyl or the |ike, 10 particularly preferabl

2,4, 4-tri met hylRgemyR? aTFieee at k dodegeadpnnivenymayerdlve o greyént is
particularly preferably ethoxy. The aromatic acyl group which nmay have a
substitue@@-@ékYérQF@PQbI9naa¥$961)gﬁﬁ%ﬁu?¥¢ﬂaq:?ﬁﬂm§t§éhécﬁé g&SEH bed
above) 15 Accordingly, exanples of the phosphorus type photopol ynerization

i ni tiator 35 (AfcoifBrdy THererebly W T4 the i nvention include the
L0L) 9010 COTB s e PP S B PEIERA A PRy co O
oxi de §H3dimethylphenyl, trimethylphenyl, trimethoxyphenyl,
dimethoxyphenyl, phenyl or the like, particularly preferably
prhenyl.
The alkyl group which may have a substituent is preferably
“i;} 2-methylpropyl, 2,4,4-trimethylpentyl or the like,
10 particularly preferably 2,4,4-trimethylpentyl.
The alkoxy group which may have a substituent 1is
particularly preferably ethoxy.
The aromatic acyl group which may have a substituent is
preferably a Ri-CO- group (R! is the same as described above) .
15 Accordingly, examples of the phosphorus type
photopolymerization initiators particularly preferably used
in the invention include the following compounds.

Bis{2,4,6-trimethylbenzoyl)phenylphosphine oxide

CH, Q o) CH,

O

d

CH, Cil,

20




10 CH3 CP CH3 5 Bis(2,6-dinethoxybenzoyl)-2,4,4-trinmethyl pentyl phosp

hi ne oxide OCH3 CH2\/CH 3 GPCH2\ CH C C CH3 CH3 CH3 OCH3 2 10 The
phosphorus type photopol ynerization initiators nmentioned above nmay be used
singly or in conbination of two or nore kinds, and they may be used in
conmbi nation wth other known photopol ynerization initiators. Exanples of

t he phot opol ynerization initiators 15 enployable in conbination include
phot opol yneri zation initiators, such_as a benzoin conmpound, an

acet ophenone cémpolndriRetiyhheeansld¢orpouryrhasphibkapthdne conmpound and
a peroxi de conpound; and photosensitizers, such as am nes and 10 qui nones.
Specifically, there can be nentioned 1-hydroxycycl ohexyl phenyl ketone,

2- hydr oxy- 2- net hyl -1 - phenyl pr opane-| - one,

2, 2-di met hoxy- 1, 2- di phenyl et hane-| - H@, benzoi \ N
0 0
[ H
CH, C—p
CH,

5 Bis(2,6-dimethoxybenzoyl)-2,4,4-trimethylpentylphosp

hine oxide

E///CHf\\CH///CHQ\\C///Cﬂs
DN

CHj CH,

10 The phosphorus type photopolymerization initiators
mentioned above may be used singly or in combination of two

or more kinds, and they may be used in combination with other

known photopolymerization initiators.

Examples of the photopolymerization initiators

15 employable in combination include photopolyvmerization

initiators, such as a benzoin compound, an acetophenone

compound, a titancocene compound, a thioxanthone compound and

a peroxide compound; and photosensitizers, such as amines and




5 nmethyl ether, benzoin ethyl ether, benzoin isopropyl ether,
benzyl di phenyl sul fide, tetranethylthiuram nonosulfide,

azobi si sobutyronitrile, dibenzyl, diacetyl, R-chloroanthraquinone and the
like. In the ultraviolet-curable pressure sensitive adhesive 10

conposi tion of the invention, the phosphorus type photopolynerization
initiator is contained in an amount of preferably 0.005 to 20 parts by
wei ght, nore preferably 0.01 to 10 parts by weight, particularly
preferabl y0iH6néo. 1 Pardi £ iy 1uei, ghthe ased o MG tpasdess by wei ght of the
15 ultraviol et-curable pressure sensitive adhesive conponent. In the use
of ot her phdippobyyeycrabexyl iphdnat okstome, conbi nation, the

phot opol yneri zation initiators nay be contained in the total anmount of

pr ef er abl y2 noydnoxe- £ haat2gl - baptenbipnepght ; L nore, preferably not nore than
10 parts by 20 weight, particularly preferably not nore than 3 parts by
wei ght, basedddne oy phri sd by ght thene hk- eier dveBreLiRcuP&BFE4Pr essur e
sensitive adhesi ve conponent The Rhosphorus t ype phot opol yneri zati on

i nitiator BARLYF e ERHT uIRGRRALY BEREdr SBRET priofRFPiiest SHPEPRY byether,

ul travi ol et-curabl e pressure_sensitive adhesjve, conponent enif it is
br ought | et A r e P e h et b U FoRe nsy bie SR B sr e RRe such an

uItravioIet-cura?ég?gégﬁgg{grffgsi&iggﬁg?g?f%%gc%%gﬂposition as nentioned

az 15 . .
above has 3TTTiEian estve “streng adnerénd before irradiation

with ultragiohebyobhOfitaghiiofbeapdhnest esgtrength is mrkedly |owered
arter
\4) In the ultraviolet-curable pressure sensitive adhesive
10 composition of the invention, the phosphorus type
photopolymerization initiator is contained in an amount of
preferably 0.005 to 20 parts by weight, more preferably 0.01
to 10 parts by weight, particularly preferably 0.05 to 1 part
by weight, based on 100 parts by weight of the
15 wultravieolet-curable pressure sensitive adhesive component.
In the use of other photopolymerization initiators in
combination, the photopolymerization initiators may be
- contained in the total amount of preferably not more than 20
\) parts by weight, more preferably not more th“an 10 parts by
20 weight, particularlypreferablynotmore thari 3partsby weight,
basedén 100partsbyweightof theultraviolet-curablepressure
sensitive adhesive component.
The phosphorus type photopolymerization initiator can
retain ultraviolet curable properties of the
25 ultraviolet-curable pressure sensitive adhesive component

even if i1t is brought into contact with wash water for a long

period of time.




5irradiation with ultraviolet light. That is, before irradiation with
ultraviolet light, the adhesive sheet and the adherend are bonded with
sufficient adhesive strength so that the adherend can be held on the
adhesi ve sheet, but after irradiation with ultraviolet light, the adhesive
sheet can 10 be readily peel ed off fromthe adherend having been diced. In
order to enhance elastic nodulus of the wultraviolet-curable pressure
sensitive adhesive conposition and to inpart |arger cohesive force to the
conposition, a suchsshiuikiragiagent- cwanbhe mddedhr dencicdslel athagiagent 15
contributes to three-dinensional crosslinking of the wultraviolet-curable
pressure semsigdsid iadhesi wencdmpesi tabove drd isnfdricd estf fidbiegritveel asti c
modul us and cohesive force to the conposition. As the crosslinking agent,
a known corfFeland tistieht s adhgalepidsbe fanatie tashipdurd: vatpor yepa¥%yoesfpound,
a 20 pol yaziridi ne conmpound_or ,a chel ate conpound is engloyable. Exanpl es
S

of the pol yiisddyakditte teGnBELREL VEnELLGBIEDI b BRERed Y sbRyahateafter

di phenyL net hane, di i .socyanat e, hexanet hyl en di i socyanat g, _i sophorone
diisocygnaf%ﬁr%ﬂﬁ?%ﬁﬁﬂtw [ﬁ%ﬁﬁﬁﬁigi%#,Hﬂg‘ e pgﬁﬁFsbﬁyaﬁﬁfggeand

pol yhydri c .al cohol s. Exanpl es 25 _qof thel?°h¥?8§ﬁ¥ conpounds. i ncl ude

et hyl ene gl ¢l %ﬁ%ﬁ%ﬂﬂw R tdlgpym terepﬁ%ﬁglg Segc?§ﬁate.

Exanpl es Oft(}HTthQQ ¥32%§%(%Jogﬁ%e@%(&ﬂng§fffgl% afhesive strength so

tris-2,4,6- aziridiny , b-triazine and

tris(l-(2- nafdykhazidididyd bhhi phosahabs i@z BaneExeamlese  Obulthgsrehel at e
gonpounds i ncl ude ethyl acetoacetate al um num

. irradiation with ultravielet light, the adhesive sheet can
10 be readily peeled off from the adherend having been diced.
In order to enhance elastic modulus of the

ultraviolet-curable pressure sensitive adhesive compésition
and to impart larger cohesive force to the composition, a
crosslinking agent can be added. The crosslinking agent
15 contributes to thrée-dimensional erosslinking of the
ultraviclet-curable pressure sensitive adhesive compositi.on
and imparts sufficient elastic modulus and cohesive force to
the composition. As the crosslinking agent, a known compound
such as a polyisocyanate compound, a polyepoxy compound, a
20 polyvaziridine compound or a chelate compound is employable.
Examples of the polyiscocyanate compounds include toluylene
diisocvanate, diphenylmethane diisocyanate, hexamethylene
diisoecyanate, isophorone diisocyanate, and addition products
of these polyvisocyanates and polyvhydric alcohols. Examples
25 of the polvepoxy compounds include ethylene glycol diglycidyl
ether and diglycidyl terephthalate acrylate. Examples of the

polyaziridine compounds include




di i sopropyl ate and alum numtris(ethyl acetoacetate) These 5 conpounds may
be used singly or as a m xture thereof. The crosslinking agent is added in
an amount of preferably 0.005 to 20 parts by weight, nore preferably 0.01
to 10 parts by weight, based on 100 parts by wei ght of the

ul travi ol et-curabl e pressure sensitjyve adhesive conposition. 10 The

ul travi ol et-curable pressure sensitive adhesive conposition of the
invention is prepared by appropriately m xing the above conmponents and

ot her conponent3: bpt i bhat#yridakiet). - The. W triad oletamdr abl e pressure
sensitive adhesive 15 sheet according to the invention is obtained by
coating a t%tbstr & enei il kel vl 4wyl bt einkes Rl & ifreidsr e B3t s ve
adhesi ve copmposition. There is no specific |limtation on the _substrate, and

vari ous t Mn-Ubg/EResRbBt MRS TTANEE e hBY AI3GE Fasiq e te 2 vkt i ¢

il Oyed 13bhs TRESHT EobS ML P AR o TG SPGAes s Hewo T eariieifoe.
o Tvot 1 S B IMELE L feh LT LEELECE ROINAL ST LR LD such as
ol Jvi nyl | Bene. e bl 130086 Mlerly | FRadRiolh 25 ARWAN O br il AP 11T M

pol yet hyl emeo papty hal 84 £cé idyvel3n tPohyPE R Gng-drarephibhal gt £ fdd s
pol ybut adi ene film polyurethane film ethylene/vinyl acetate copol yner

film by weight, based on 100 parts by weight of the
{i} ultraviolet-curable pressure sensitive adhesive composition.
10 The ultraviolet-curable pressure sensitive adhesive

composition of the invention is prepared by appropriately
mixing the above components and other components optionally
added.
The ultraviolet-curable pressure sensitive adhesive
15 sheeﬁ according to the invention is obtained by coating a
substrate with the ultraviolet-curable pressure sensitive
adhesive composipion.
There is no specific limitation on the substrate, and
various thin-layer sheets, such as paper, metallic foils,
20 synthetic resin films, are employable. Of these, synthetic
resin films are preferably employed from the viewpoints of
water resistance and heat resgsigtance. Examples of the
synthetic resin films include polyolefin films, such as
polyethylene film, polypropylene film, polybutene £ilm and
25 polymethylpentene film; and other films, such as polyvinyl
chloride film, polyvinylidene chloride film, polyethylene

terephthalate f£ilm, polyethylene naphthalate film,




et hyl ene/ (neth)acrylic acid copolyner film ethylene/(nmeth)acrylate
copolynmer film iononer film 5 polystyrene filmand polyamde film The
t hi ckness of the substrate is in the range of usually 5 to 300 pm
preferably 10 to 200 pm The substrate may be a single-layer product of
any of the above various filnms or a3lam nate of the above various fil ns.
10 In order to enhance adhesion properties between the substrate and the
pressure sensitive adhesive |layer, the upper surface of the substrate,
nanel y, th@suifded ane be qardibgda tewiftil m h@odlvbrgeiddleste- fddmabl e pressure
sensitive adhesive |ayer, may be subjected to corona treatnent or may be
provi ded wiRtdt YU thddtehdrl Yay &t i@ ey i vgdr igmert adGarcorpigmer film,
ul traviol et -curabl e prﬁﬁﬁure ensitive adhesive _sheet of the invention can
i i

be prepar ed By EGHYi § E TS &% 9 PR e Tulfertdvi ol et - curabl e pressure
sensitive adhesive , conpqsitign.in an appropri.ate thi ckness .hy a generally
known 20 rreg:gl :l,ensedc@mea@éqra(ﬁrlﬁcaotaet ézr‘ipﬂii imfegpgl&gf“er,loé‘roé\ﬂfrzflggé{ter, di e

coater er rgg):ﬁsyessﬁ%r%%aet Gifri’lrrf"%‘?ﬁ g)%rl hrgwdl@‘g d:he coated layer. The thickness

of the adh ayer forne ultraviol et-curabl e pressure

sensitive adhesinye cQUPRSLLEYY ch dubddie dADge LERUSUAL Y oF £04u199PM
preferably 5 to 50 25 pm After the preparation, a rel ease sheet nmay be

attached t g tche subt | aYi pketecapadl €0 PESSHIN @ rsenshti ¥epadhasivaahayer when
needed in order to protect the adhesive layer. 14

a single-laver product of any of the above various films or

a laminate of the above wvarious films.

10 In order to enhaﬁce adhesion properties between the
substrate and the pressure sensitive adhesive layer, the upper
surface of the substrate, namely, the surface to be provided
withtheultraviolet-curablepressuresensitiveadhesivelaver,
may be subjected to corona treatment or may be provided with

15 another layer such és a primer coat.

The ultraviolet-curable pressure sensitive adhesive
sheet of the invention can be prepared by coating the substrate
with the ultraviolet-curable pressure sensitive adhesive

i;) composition in an appropriate thickness by a generally known E

20 means, such as roll coater, knife coater, gravure coater, die
coater or reverse coater, and then drying the coated layer.
The thickness of the adhesive layer formed from the
ultraviolet-curable pressure sensitive adhesive composition
is in the range of usually 1 to 100 ygm, preferably 5 to 50

25 pm. After the preparation, a release sheet may be attached
to the ultraviolet-curable pressure sensitive adhesive layer

when needed in order to protect the adhesive layer.




Next, application of the ultraviolet-curable pressure sensitive adhesive
sheet of the invention to the sem conductor wafer processing is briefly
descri bed. Wien a rel ease sheet is provided on the upper surface 5 of the
pressure sensitive adhesive sheet, the release sheet is first renoved,
then the pressure sensitive adhesive; sheet is placed in such a manner that
the pressure sensitive adhesive layer is on the upper side, and a

sem conductor wafer to be diced is stuck to the surface of thepressure
sensitive adhesNext10apayerat prem ttee waftmrviigl ethicusalate Psessgtessi vel y
subj ected to dicing, washing and drying. In these steps, the wafer chips
are suffi cFentlylaarehes @fashest odntihénpgrasiore s Ehsi 1¢VeCoRdReEPYe

sheet, so that the wafer chips do not fall off from the pressure sensitive
adhesi ve sReEETdRFPAGSEMBIstBpETLe5iBuBsaghthefly, each wafer chip is picked
up fromthe pressure segsitivq%adhesive sheet . and unted on a given

substrate. Priof tD drigtPihg Thet pi tk-RPPEtEH Thetlpr bRt e SYEREFFi ve
adhesi%@ I yely f %lep essg{%iﬁgg§i%ﬁve.adheﬁiv% §Qeet is irr giaged w th
le% %tp 0 SpO{ SEeIns a %!681\76 shee e releagse ag

ultravio | 170 %nerlze t he ul'travrolét "pol ynerizabl'e conponent

cont ai ned i?tfﬂesy'ﬁernﬁ';‘de%erth%klr%f’é S Seﬁéﬁ%iibjevﬁdﬁgQg%ig;glfhg)éer :

When the ultraviolet polynerizable conponent is polynerize .
i rradiatiopsQf1 441 PAESSH £ meeneht ¢ Ve *ARESH 6| AY 8nWith velh R ayi oket

light, the adhesive strength of the pressure 25 sensitive adhesive is

greatly | oveyed, iansh ieiey ok A@hes vandshr e8gi BoflY tbemehher 15 be

{) diced is stuck to the surface of thepressure sensitive adhesive

10 layer. Then, thewaferinthisstateis successively subijected
to dicing, washing anddrving. 1In these steps, thewafer chips
are sufficiently adhered and held on the pressure sensitive
adhesive sheet, so that the wafer cﬁips do not fall off from
the pressure sensitive adhesive sheet during the steps.

15 Subsequently, each wafer chip is picked up from the
pressure sensitive adhesive sheet and mounted on a given
substrate. Prior to or during the pick-up step, the pressure
sensitive adhesive layer of the pressure sensitive adhesive
sheet is irradiated wiﬁh ultraviolet light to polymerize the

20 ultraviolet polymerizable component contained in the
ultraviolet-curable pressure sensitive adhesive layer. When
the ultraviclet polymerizable component is polymerized by the
irradiation of the pressure sensitive adhesive layver with
ultravioclet light, the adhesive stremgth of the pressure

25 sensitive adhesive is greatly lowered, and very low adhesive

strength only remains.




The irradiation of the pressure sensitive adhesive sheet with ultraviolet
light is preferably carried out fromthe substrate side surface on which
t he thepressure sensitadhesive layer is not provided. In this case, the
substrate needs to 5 have |light transm ssion properties. Then, the
pressure sensitive adhesive sheet isisexpanded when needed to enlarge the
di stance between the chips. Subsequently, the chips are picked up by the
use of a pick-up_ device such as a suction collet and then nmounted on a
given 10 subst rEteirERfEEFioR OFHERE ASTHUEN AGRBE O K A 4 SHFRERAL

invention, ultraviolet. curing .properties of the ultraviolet-curahle
pressure sefsilti tral%l%]o%%s]iﬂﬂek{)tco]rfp(ﬁfeerﬁe’%ﬁbelW &t &Heén §5°% Hé'adhesi ve

sheet is brought into.contact w th wash ter for a i . time in
PheCi b ng SR ra K &S AMATh M TN MBS el e LN AL LA R v
trouble. 2 2L E h t i-nvention.Ls f g§§ j i
ref erence %%%Lsf SP;EO rﬁ{é?g§§hplfgls,%ﬂ%3t Q?tgé'sh%% ﬂbe co(r?se!t ?‘%%g\% %gt t he

inventign i, dd NOWRY: M4 ek {8, thassaxapl es. In the fol l owi ng exanples
and conparative exanples, 25 "adhesive strengthbef ore irradiationwith

ultra violet |igien, thadpestyerstdandidi @ hehekhikadimééonsnekpatkbravi ol et

light (w thout exposure to wash water)"and "adhesive strength after 16

i rradi ati onghéd hneddddvi®l @ildrght tiaMd it expos etweewasie chips.
Subsequently, the chips are picked up by the use of a pick-up

;;} device such as a suction collet and then mounted on a given

i0 substrate.

EFFECT OF THE INVENTION

According to the present invention, ultraviclet curing
properties of the ultraviolet-curable pressure sensitive

15 adhesive component are retained even if the adhesive sheet

is brought into contact with wash water for a long period of

timeinthedicingstép,andpick-upofthechipscanbeachieved

without any trouble.

20 EXAMPLE
The present invention is further describedwith reference
to the following examples, but it should be construed that
' the invention is in no way limited to those examples.
In the following examples and comparative examples,
25 "adhesivestrengthbeforeirradiationwithultraviolet 1ight”,
"adhesive strength after irradiation with ultraviolet light

{(without exposure to wash water) " and “"adhesive strength after




water)" were evaluated in the follow ng manner. Adhesive strength before
irradiation with ultraviolet light Using each of the pressure sensitive
adhesive sheets 5 obtained in the exanples and the conparative exanpl es,
the 180" peel strength (mV 25 nm was neasured under the follow ng
conditions, and the thus neasured pggel strength was taken as an adhesive
strength before irradiation with ultraviolet 3 light. 10 Conditions for
measuring 180" peel strength On the adhesive sheet placed on a ground
surface (RharragiagionQw2m votravsSpleaf dighs 2Avwkghr abbesurel lter wamd
reci procated in an atnosphere of 23'C and 65 HRH to superpose the adhesive
sheet to tWRLSF!\aFere sHaluptel tRefhefelapPrénedmednstand 15 for 20
m nut es, thg geel strength of the pressure sensitive adhesive sheet was
measur ed af=d z gngfh T 3 hoplEraniQbet [
Orien

tester (trad " "TENSI LON, UTM 4- 100] factur dr
5 acoor dance i DREIPSTI0837¢ BOCABNEEFOL°SF FERGERVET FERLF LV RAFEERE i { h
ul travigl ef Eggm}d ¢ ergtlgu% %!)g%g?gyrgn r]o %\Qs&‘ﬁ%eﬂi‘%gg}{%@d he pfrgssure

S e a )

sensitive adhesive S ned "1 e ex es an c%%pa Five
exanpl es, . L e i ide, i di at ed
wth 25 Ul TEaviol et STTSRE Ty B pet R BYEPRE S L ek 1

RADQooonf8c6hﬂ&@@oﬁ§ﬂeanaﬁﬂkiQ%ﬁ%rﬁgagﬂréﬁfﬁé@lQﬁﬁﬁﬁﬁﬁﬁiQQS tdxen as
il lum nance: 220 mWcn2, light quantity: 160 ml/cnR, feed rate

an adhesive strength before irradiation with ultraviolet

'i:} light.

10 Conditions for measuring 180" peel strength

On the adhesive sheet placed on a ground surface (Ra:
0.16 -0.20pm) ofaSiwafer, a2kgrubberrollerwasreciprocated
in an atmosphere of 23°C and 65 %RH to superpose the adhesive
sheef to the Si wafer, and after they were allowed to stand
15 for 20 minutes, the peel strength of the pressure sensitive
adhesive sheet was measured at a peel rate of 300 mm/min by
the use of a universal tensile tester (trade name:
TENSILON/UTM-4-100, manufactured by Orientec K.K.) in

i;) accordance with JIS-Z0237.

20 Adhesive strength after irradiation with ultraviolet light

{without exposure to wash water)

Each of the pressure sensitive adhesive sheets obtained
in the examples and the comparative examples, the adhesive
layer of which was exposed outside, was irradiated with

25 ultraviolet light from the substrate side by means of Adwill

RAD2000m/8 (trade name, manufactured by Lintec Corporation,




of nitrogen: 35 1/mn). Using the pressure sensitive adhesive sheet treated

as above, the 180 peel strength (ni\/25 nm) was neasured under 5 the sane

conditions as descri bed above, and the thus nmeasured peel strength was

taken as an adhesive strength after irradiation with ultraviolet |ight

(w thout exposure to wash water). Adhesive strength after irradiation with

ultraviolet light 10 (with exposure to wash water) Each of the pressure

sensi tive adhesi ve sheets obtained .in the exaqples and, t he coqgarative

exanpl es was" EXPUSTRCT 0 2 2NSW Hhit et 1 IME S 3H SG1 FBRTHY Condf £FOH< Eand

wi thin 10 quute€ after ghf exposure to wash water, the adhesive sheet was
o 3 o /T p

15 irradi ated W Ut avi Ight fromthe substrate side by neans of

Adwi | 1 mmooom@sré/éécﬂgf‘e %%%%»su%”%ﬁﬂHE?%OQJ%%{;&"%S?&@{ RY AP

il lum nance: 220 i ght quantity: eed rate o

nitrogen: 35,d4&1 NWhe YHg19 okl E"t?%ﬁ#% r?}]@r)ﬁﬁﬁiﬁ(:ﬁ) arhesiag Sheet ddHated as

20 above, the 180" peel strength ( was neasured under the sane
condi ti @ns @se R LbadiabeNe aABdsthentRUs A s Wikd thBelu $ gtk yas
taken as an adhesive strength after irradiation with ultraviolet |ight

(W th expospkel t ornasfithwad €rjakedd Londh tadissiws exposytie 4 pcsvash wat er
The adhesive sheet was adhered to a ring frane, and the pressure sensitive
adhesi ve | ayeradiatace wiftit hetshedéblenslilght (without exposure to wash

water) .

Adhegive strength after irradiation with ultravioclet light

10 {with exposure to wash water)

Each of the pressure sensitive adhesive sheets obtained
in the examples and the comparative examples was exposed to
washwaterunder the following conditions, andwithinl0minutes
after the exposure to wash water, the adhesive sheet was

15 irradiated with ultraviolet light from the substrate side by
means of Adwill RAD2000m/8 (trade name, manufactured by Lintec
Corporation, illuminance: 220 mW/cm?, light gquantity: 160

md/cm?, feed rate of nitrogen: 35 1/min).

Using the pressure sensitive adhesive Qheet treated as
20  above, the 180" peel sprength (mN/25 mm) was measured under
the same conditions as described above, and the thus measured
peel strength was taken as an adhesive strength after
irradiation with ultraviolet light (with exposure to wash
water) .

25 Conditions for exposure to wash water

The adhesive sheet was adhered to a ring frame, and the

pressure sensitive adhesive layver surface of the sheet was




exposed to wash water for 60 mnutes at a rate of 3 1/mn by neans of a

di cer (A-WD-4000B, manufactured by Tokyo Seimtsu K K') , followed by spin
drying (1500 rpm 180 seconds). The ultraviol et-curable pressure sensitive
adhesive 5 conponent, the photopol ynerization initiator and the other
conponent used are as follows. Utrayiolet-curable pressure sensitive
adhesi ve conponent A U traviolet-curable pressure sensitive adhesive
conmponent obtai ned by the reaction of 100 parts by weight of 10 a copol yner
(wei ght - averngeeciotecwd st wadieghtfor660, mD0) e ofat8% rpart 8 fby Weémdght bof
n-butyl acrylate and 15 parts by weight of 2-hydroxyethyl acrylate with 16
parts by weeghe of a geckactyt vyt 6X§yes hylandecyanatde bThEokpat @atmdtsu

pol yneri zabl e doubl e_bonds based on 100 15 g of the ultraviolet-curable
pressure sén¥itivécAdREsivey EBABoAEHENdasd204PHel 1PAOEEHSINATEr zat i on
initiator B Bl: bis§2 4,6:trinethylbenzoyl)phenylphosghine oxi de B2:

2,4, 6- trinethyFB@n 6§F6Vbﬂéﬁ§rﬁHB@BHFn€r8§?Hé62®EB§% bV §( 2dbediite

hoxybenzoyl ) - -t : | phosphi ne. _oxj de B4:
5.5 i et hRYEPI354r pHER, oY HRRGL YV GhL S RSP 1LH B 0596y P BrER g1 ©BheR,

ket one 25 gﬁgﬁgkgg%iﬂgeggggg C.Addi tion product of toluylene diisocyanate
and trinethylolpropane :

Ultraviolet-curable pressure sensitive adhesive component A

Ultraviolet-curable pressure sensitive adhesive
i;) component obtained by the reaction of 100 parts by weight of
10 a copolymer (weight-average molecular weight: 650,000) of 85
d parts by weight of n-butyl acrylate and 15 pérts by weight
of 2-hydroxyethyl acrylate with 16 parts by weight of
methacryloyloxyethyl isocyagate
The content of pélymerizable double bondsg baszed on 100
15 g of the ultraviolet-curable pressure sensitive adhesive
component was 0.104 mol.

Photopolymerization initiator B

Bl: bis(2,4,6-trimethylbenzoyl)phenylphosphine oxide

B2: 2,4,6-trimethylbenzovldiphenylphosphine oxide
20 B3:
bis(2,6—dimethoxybenzoyl)-2,4,4—trimethyl—pentylphosphine
oxide
B4: 2,2-dimethoxy-1,2-diphenylethane-1-one
B5: i-hydroxycyclohexyl phenyl ketone

25 Crosslinking agent C

Addition product of toluylene diisoccyanate and

trimethylolpropane




19 Exanple 1 The conponents shown in Table 1 were m xed in the anmounts
shown in Table 1 to obtain an ultraviolet-curable pressure 5 sensitive
adhesi ve conposition. The pressure sensitive adhesive conposition was
applied onto a release 'film (polyethylene terephthalate film having been
subjected to release treatnent, thigkness:: 38 pm and then transferred to
a substrate (ethylene/nethacrylic acid copolyner film 10 thickness: 80 pn
to prepare a pressure sensitive adhesive sheet for sticking a wafer
thereto, said pressure sensitive adhesive sheet having an
ultraviolet-curable pressure sensitive adhesive |ayer of 10 pmthick. The
results ar&X@P¥%rkh in Table 1. 15 Exanples 2 - 3, Cbnparative Exanpl es
1 - 2 The conponents shown in Table 1 re mxed int unts _shown in

Table 1 to obtaii*aR°WPPFEYFEITI2EUr-Bb lpﬁ"és"é’iﬁeem%‘@ H‘ alRBE Fe
. t Th t 20
comes 11 on, The SATE Reralons 830,20, ExaLe, 1 vecas bt e rcon

for usi ng t ve conmpositi on e results are

set for%h 'Jknég%f%é“aé%eSJGgﬂé%&pé@itl nq Tﬁé pressure sensitive

adhesive composition was applied onto a release film

(polyethylene terephthalate film having been subjected to
release treatment, thickness: 38 pm) and then transferred to
i;} "a substrate (ethylene/methacrylic acid copolymer film, °
10 thickness:780 tm) to prepare a pressure sensitive adhesive
sheet for sticking a wafer thereto, said pressure sensitive
adhesive sheet having an ultraviolet-curable pressure
sensitive adhesive lavex of 10 pm thick.
The results are set forth in Table 1.

15

Examples 2 - 3, Comparative Examples I - 2

The components shown in Table 1 were mixed in the amounts

shown in TPable 1 to obtain an ultraviolet-curable pressure

sensitive adhesive composition. The same operations as in
20 Example 1 were conducted except for using this pressure
sensitive adhesive composition.

The results are set forth in Table 1.
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22

The adhesive strength of the pressure sensitive adhesive
sheets obtained in the comparative examples was not
sufficientlyloweredafterirradiationwithultravioletlight.

5 On the other hand, the adhesive strength of the pressure
sensitive adhesive sheets obtained in the examples was
sufficiently lowered after irradiationwithultraviolet 1ight
in both of a case where exposure to wash water was carried

{v) out and a case where exposure to wash water was not carried

10 out.




22 The adhesive strength of the pressure sensitive adhesive sheets
obtained in the conparative exanples was not sufficiently |owered after
irradiation with ultraviolet light. 5 On the other hand, the adhesive
strength of the pressure sensitive adhesive sheets obtained in the exanples
was - sufficiently lowered af ter irradiation with ultraviolet Iight in both
of a case where exposure to wash water was carried out and a case where
exposure to wash water was not carried 10 out. 3 23 Wiat is clained is:

1. An ul tr&Viad ets < laimast € ressure sensitive adhesive conposition
conprising an ultraviolet-curable pressure sensitive adhesive_ conponent
and a phosphor us 't ypérs*bhiot bhot §heti 3kt DRTPAFHF SRS 1L 1 vihadhesive

uItravioIet-curabJe%Pressure sensitiv adheéive coggﬁfition as clained in
claim 1, wﬁ&ﬂﬁ??%?ﬁan[ﬁﬁﬂﬁﬁﬁﬁﬁﬁgtiﬂxﬁ%ﬂﬁﬁ%ﬁ? Sei 2t iR 55t 5t or is an

10 acyl phosphine. 0y deycormound,, 3., The uld ravhol et curahl ¢ pressure
sensitlve adhesive conposition das clalnmed I'n“claim Z, wherel n the

acyl phosphi %ﬁj r&gq&gﬁﬁ j Qmgund having a CO - PO bond 15 inits
nnleculg. 5ﬁﬁ) ecﬁﬁfraV|o eSF%E?atﬁé pﬁgssure sensitive adhesive

conposition as clained in claim3, wherein the- .. @ - !

2. The ultraviolet-curable pressure sensitive
adhesive composgsition as claimed in claim 1, wherein the
{:} phosphorus type photopolymerization initiator isg an

10  acylphosphine oxide compound.

3. The ultraviolet-curable pressure sensitive
adhesive composition as claimed in claim 2, wherein the
acylphosphine oxide compound is a compound having a CO-PO bond

15 in i1ts molecule.

4. The ultraviolet-curable pressure sensitive
adhesive composition as claimed in c¢laim 3, wherein the

acylphosphine oxide compound is a compound represented by the

20 following formula:

0O 0
oo
R—c—p—r?

Lo

wherein R! is an aromatic group which may have a substituent,

25 and R? and R? are each independently any one of a phenyl group,




acyl phosphi ne oxi de conmpound is a conpound represented by the e 20
followng formula: 00 Il Il R- C- P- RBR2 wherein RL is an aronmatic
group which nmay have a substituent, 25 and R2 and R3 are each
‘i ndependent|y any one of a phenyl group, 24 an al kyl group, an al koxy
group and an aromatic acyl group, egach of which may have a substituent. 5.
The ultraviol et-curable pressure sensitive 5 adhesive conposition as
claimed in any one of claims 1 to 4, wherein the phosphorus type
phot opol yneni aakydngrend j adoralikoxyc eittoaipnaddi Anadred@upt £&&vD. §865upo 20
parts by weight based on 100 parts by weight of the ultraviolet-curable
pressure sendi pifvehadheshyehewrpenenbstiBuéntAn ul travi ol et-curable
pressure sensitive adhesive sheet obtained by coating a substrate with the
ul travi ol et-curabl e pressure sensitive adhesive conposition of any one of
claims 1 to 5 15 ------ ----- mm-- - - - 25 ULTRAVI OLET- CURABLE PRESSURE
SENSI TI VE ADHESPVE CEIMPOSH T EXF © ARD ERTRAVE CRETS EWRABE ENPRESSERE SENSI TI VE
ADHESI%E SQEET : o . : .
esive composition as claimed 1n any one of claims 1 to 4,
wherein the phosphorus type photopolymerization initiator is
contained in an amount of 0.005 to 20 parts by weight based

on X100 parts by weight of the ultraviolet-curable preséure
i;} sensitive adhesive component.
10
6. Anultraviolet-curable pressure sensitive adhesive
sheet obtained by coating a substrate with the
ultraviolet-curable pressure sensitive adhesive composition

of‘any one of claims 1 to 5.

15




ABSTRACT Di sclosed is an ultraviol et-curable pressure sensitive adhesive
conposition conprising an ultraviolet-curable pressure sensitive adhesive
conponent and a phosphorus type 5 photopol ynerization initiator. Al so
disclosed is an wultraviolet-curable pressure sensitive adhesive sheet

obtai ned by coating a substrate with t?g ultraviolet- curable pressure
sensitive adhesive conposition. The wultraviolet-curable pressure sensitive
adhesi ve conposition 10 is capable of retaining ultraviolet curing
properties EWERAVIGLETh&URABLEY iIPEESSUREr 8BNS I I €EsHPBESEYIE | €PNROSUNERY ve

sheet s bLOYORE rkAYPLLAN: AGRaNLE oSN MR N AT A hINERRY Sl U1

ABSTRACT
Disclosed is an ultraviolet-curable pressure sensitive
adhesive composition comprising an ultraviolet-qurable
pressure sensitive adhesive component and a phosphorus type
5 photopolymerization initiator. Also disclosed is an
ultraviolet-curable pregsure sensitive adhesive sheet
k> obtained by coating a substrate with the ultraviolet-curable
pressure sensitive adhesive composition. The
ultraviolet-curable pressure sensitive adhesive composition
100 is capable of retaining ultraviolet curing properties even
if the ultraviolet-curable pressure gsensitive adhesive sheet

is brought into contact with wash water for & long period of

time.




