1 Adhesive sheet suitable for use in dicing sem conductﬁl@_e”s{_iéaﬂ chi ps
5 FILELD OF THE I NVENTI ON This invention rel ates to adhesive sheets and,
prore particularly, to adhesive sheets which are preferably 10 used in

di ci ng seni conductor wafers into chips. BA GROUND OF THE | NVENTI ON

Seni conduct or wafers of silicon, galliumarsenic, 15 etc., are nornmally
relatively large in dianeter mhen produced, and the wafers are diced into
chips, which are then transferred to the subsequent nounting stage. At this

time, the sem conductor wafers are subjected, while still applied to the
adhesi ve | ayer of an adhesi ive t & 1§é5ibsf@ge§s@slﬁ|0|ng,
rinsing, drying, expanding,, pIC 1 Ng-up_an

eS|ye sheets whi ch
have heretof ore been usdeRheNg LRERLEOLYIL %7 waf er

manuf act ur esas nenti oned above i ncl ude those mhlch conprlse a substrate 25
such as a vinyl chloride or po'ygéﬁ$§ﬁﬁﬁfgﬁﬁégiﬁg¥$£f§% and thereon an
adheS|ve“1ayer consi sting essenti ch as an acrylic
adhesive or the like. In the adhesive sheets having an acrylic adhesive

| ayer, however, ther S|r§y STe | &g)rég) ﬁqtéé?}e e decits and) RSorer €

contanm nated on the bac ace thereo adhesi ve which had

adhered to and mﬁiﬂﬁ-@ﬂé‘he&? ﬂ‘ﬁ@ﬁ’d{# sheats Whigh are PRI Bned

above, theng hagudEniddivEaRf seichithfcthiewd fesdicintthaiigs 35  appl ied
to the surface of an adhesive sheet is minimzed by coating a substrate of
t he adhesive sheet, not wholly but partly, mnth the adhe5|ve According to
this 2 process, however, BACK LT R ¥lgKe; nem/problentthat
beoiyse of a decrease in adhe5|on strength

Semlconductor wafers of silicon, galllum-arsenlc,
15 etc., are normally relatively large in diameter when
produced, and the wafers are diced into chips, which are
then transferred to the subsequent mounting stage. At
this time, the semiconductor wafers are subjected, while
still applied to the adhesive layer of an adhesive
20 sheet, to such stages as dicing, rinsing, drying,
expanding, picking-up and mounting.

Adhesive sheets which have heretofore been used in
the dicing stage of semiconductor wafer manufacture as
mentioned above include those which comprise a substrate

25 such as a vinyl chloride or polypropylene film or sheet
— ' and thereon an adhesive layer consisting essentially of
an adhesive such as an acrylic adhesive or the like. 1In
the adhesive sheets having an acrylic adhesive layer,
however, there was involved such a problem that the
. 30 chipS'were contaminated on the back side surface thereof
' | with the adhesive whlch had adhered to and remained
thereon.

In order to solve the problem mentioned above,
there has been proposed a process wherein the adhesive

35 applied to the surface of an adhes1ve sheet is minimized
by coating a substrate of the adhes1ve sheet, not wholly
but partly, with the adhesive. According to this



bet ween waf er chi ps and adhesi ve sheet, the wafer chips peel off fromthe
adhesi ve sheet during stages 5 subsequent to the dicing stage, such as
rinsing, drying and expandi ng, though the anbunt of the adhesive used
relative to the full nunber of the chipsadecreases and thereby |essens
contam nation of the back side surface of the chips with the adhesive to a
certain exteprocess, howevaghedheresHeethyonghth ahanti mushded few use in the

processing shage1eh TRALC PRy oflE rdéarws@tw @dHdBr} e rlind el Stage
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but in the pick-up stage they only retain their adheszon
force to such an extent that no adhe31ve sticks to the
back side surface of picked—up wafer chips. o

International patent application PCT/USBO/OOSZZ

20 discloses normally tacky_and pressure-sens1tive adhe51ve
including oxirane rings,and an ionic photoinitiator
characterized in that the epoxy equivalent value of the
adhesive is 400-900, and the_ionic_photoinitiator is
selectedwfrom the group consisting of radiation-

25 sensitive aromatic onium saltstof Group Va or Vlia, onium
catalysts of”Group Va,'VI or'VIla, diaryl halonium salts \;)
containing Group Va metal hexafluorides and triaryl '
sulfonium complex salts, said photOinitiator being
present in an amount effective to promote the

30 polymerization of oxirane rings, whereby said adheszve
is readily detackified by exposure to actinic radiation.
Further Japanese Patent Laid-Open Publications
Nos. 196956/1985 and 223139/1985 disclose adhesive .sheets
which are alleged to satisfy the above-mentioned b

35 . requirements, said adheSive sheets comprising a _'

| substrate having coated on the surface thereof an
adhesive consisting essentially of a low molecular



conmpound having in the nolecule at |east two photopol yneri zabl e

car bon- carbon doubl e bonds and bei ng capabl e of exhibiting a

& hree-di mensi onal network on irradiation with Iight. The | ow nol ecul ar
conmpounds 5 having in the nolecul e at | east 3t wo phot opol yneri zabl e

car bon-carbon d n ex i fied in.the, above: nti oned

publ i cations ingﬁﬁégugaiﬁé?gégofﬁpgbgngoing&FyF&tgfafgtggﬁethyIoInethane
tetraacryl ate, peotepedyherisablei garbbatearbont deupler bonisla@nd being
tetraacryl ate, gi eL¥t BLihE Rk + BRBORY - : t
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adhesi ve sheet as nentioned above can-éx an excellTent “performance to a
certain extent RRBRagrythritepiutripacrylate,opeatagpytbyitolt he adhesive

sheet has gof i ngetPdasrpohlie;uaipeathefgtAritolOnoAenyarekiace. |f the
waf er surface is &gugh, Eo%ever" thﬁre I's.ohserved sucCh robl.emthat even
when irradi at i oReRFRACEYLACLadAIPLRasTYhEiLRL hexapcrylptercd AT t he
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sheet does not f .Gl | W . a [ Iyve
sticks to and rgﬁ%?ﬁgﬁg%ap&ebggggis?&ggs }%S%é %%%5%3%3%¥6§hgfggqgﬁé%é a
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posiion of e ohePenEs BReni hoekoh Bhaton ! sBndse asRs, b oot o

t hat because consisting essentially of such low molecular compounds
having in the molecule at least two photopolymerizable
carbon-carbon double bonds as exemplified above involve

20 problems as mentioned below.

(1) Such an adhesive sheet as mentioned above can
exhibit an excellent performance to a certain extent
when a semiconductor wafer to be applied to the adhesive
sheet has a fine and smooth surface like a mirror

25 surface. If the wafer surface is rough, however, there
is observed such a problem that even when irradiation
with such radiation as ultraviolet is effected in the
pick-up stage, the adhesion strength between the wafer
chips and adhesive sheet does not decrease sufficiently

30 and accordingly the adhesive sticks to and remains on
the back side surface of the chips.

(2) Where a semiconductor wafer applied onto the
adhesive layer of an adhesive sheet is diced into wafer
chips and the diced chips are then picked up, the

35 position of the chip has been detected by means of a
photosensor. In the above-mentioned adhesive sheet,
however, there is observed such a problem that because



4 the adhesive sheet reflects the detection beamat the chip's position,
the detection operation of the chip - cannot be perforned with satisfactory
accyracy and a failure in the detection operation sonetinmes occurs. 5

(3) Where the wafer surface to which the &dhesi ve | ayer of an adhesive

sheet is applied i reyed or bl ackened f S reason.or._other, there is
i nvol ved sucht%?p?aBgﬁ Fhﬁﬁeﬁgeﬁ- &kt h35ﬁhﬁg§ﬁf 1R BEAP A% FRS at ed
with radiati oshipts pesiitionyi thet detetitd oh) opegatiionp oft &he chiphe

sem conduct or_waf er [ d h.O Ga: c@gﬁ%h f .t he
adhesi ve |aye?aBPgﬁhégagﬁﬁg%ggeghgg?hb%F%§§§%ﬁ§%ﬁ3h§b_t,e°§2?¥@%§§ of the
greyed or bl afadhurepdnt tbesdetegion eperatidonisomeiimes OO/ Et |y and

accordi ng}%y the adhssi yReddNehaswhZeddukFace LHRWHICH thiee dands isigle
surface of wafer chips. (¢

_ (4)..1n,the adhesi,ve sheet nment i oned above, there
i s observed si@¥er BfOBPeﬁf’Pﬁéﬁvﬁnég‘S(?%eﬁs\/@pPgﬁf@aggr BESK* f&creases but
not to the oppblaukehedelfort Bome! reasarnger icthers dhereofisclnyolvwede fore
difficult 20 becaones _pi.ck-u eration.. ( dhe. -snent i offed
adhesi ve sheeP¥¢ ﬁe?§°F2%8b§§?§Q'v%%%hﬁghhagﬁ{g%?#%géubéggﬁégnggeneral-
pur pose pol ynmérradéetedswilthazagiatdion iswch @ slitgavdoled vigy 3H1R ene, is
used as gosub g&ﬁt SRedlyel RSN FemicHHRIILEr WIS crapgsNYle force is
applied to safd adhesive sheets when wafers are %ﬁﬁl' d onto said %gpe5|ve
sheets or wheAdhreippufoxgs ofd ther for tdans)fedh e 1aves
substrate shegheladflegive eheedndotireaipcaidig twletportitng fuef dilee ng
stage of 30 t he fers, ere a defl ection. rs. | '
sheets and thgrﬁﬁﬁga && %&@%@%?ﬁ%@?ﬁée‘?é q'%:“‘gfrslér:%:uotcfscbéeéq r'{eéc}:i@éeg(}e%gi waf er,
box for transtafficientlyuewleanondinglyithe @dheaive ashenes teandd
wafers mygual g ' AN L Fadd o tafffed Ghigal t hermore, 35
t here iSH§IsoE%%%%E%ﬁgﬁg3%ﬁpgﬁg$%%¥§%1?ﬂﬁt hen the_gdhesi&g sheets, after
the conpletion of t(4d drcithe Adhesith heehasRentsiongd iaRPHin FREFY
adhesi ve . is observed such a problem that the adhesive force
certainly decreases but not to the optimum level, thus
the larger is the size of chips, the more difficult
20 becomes the pick-up operation.
_ (5) In the above-mentioned adhesive sheets, there
is observed such a problem that because a general-
‘purpose polymer sheet, such as of polyvinyl chloride or
polypropylene, is used as a substrate sheet in said
25 adhesive sheets, a tensile force is applied to said
adhesive sheets when wafers are applied onto said
adhesive sheets or when the thus applied wafers are
diced into chips, and the substrate sheet undergoes
" elongation after the completion of the dicing stage of
30 the wafers, whereby a deflection occurs in the adhesive
sheets and the thus deflected adhesive sheets cannot be
received by a wafer box for transfer to the subsequent
processing operation or the received wafers mutually
contact with one another in the wafer box. Furthermore,
35 there is also observed such a problem that when the
adhesive sheets, after the completion of the dicing
- operation of the wafers applied onto said adhesive



5 sheets, are subjected to irradiation with radiation such as ultraviolet,
an et ongation or deflection occurs afresh in the irradi ated adhesive
sheets, or such elongation or deflection which has occurred in the 5
adhesi Me sheets in the dicing:stage of the wafers as mentioned previously
I's sonetines retained in the irradi ated adhesi ve sheets, and hence said

it r r'?ﬂi at eg adhesétnaa,ﬁé]k,eeaﬁe GAibdcted Lﬁ%ﬁﬂdi&’tfoﬂ\fa&ﬁlfz b?édi&'téimlmlt sashf er
o the subsequent_ pigck-up, e,_or e receiv ers. nmutual ly
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The present i nvaefresh iinithentdaradiated vadlsesive cslieets) or obhehs
associated with | O ' Y ngd_ | ] ect re.as in
t he foll ow ng. é ]ft}l’%rﬁhb ?2‘1(;:1% ﬁfﬁ%#%%% llgasét%c%ltrlgvg‘geﬁgdﬁ%%i ve
sheets whi ctp ar @adhesivg eshepts sinitheodicingi sbagecedrtheivatersi ag
operations, sai g,GHEShed ﬁ@@i?ﬂléﬂ Nfg S ' s?f@@ai.hﬁe&hfnv‘@lfxér surface

to be applied onto an adhesive | ayer of the adhesive sheets 1s rougha t he
@

adhesi on~tor ce otr¥atiaked Adhesive sheets i and | herge r#aidsivpadia

adpesi Vﬁ- sheet sf@dmeeﬁve Shide 'tarc;i_t@ahzwt-tlbe ﬁéckiiﬂ@dzwgs @iféfrrbsfanﬂuelt or
waf er chi p manufgact ur o irradiation with such radiation ravi ol et
and accordingiylgkﬁgﬁﬁééiE% Eﬁ%c éP %ﬂ%ﬁ%@r%ﬁéghggoﬁééﬂg'b%%keééde surface
of wafer cHi®ps asegeived waferd mutually cenbadtobithtoné anetheveinitheis
to provide adhegjyfeshssks Which are suitable for use in sem conductor

waf er dicing operations, said adhesive sheets being such that when wafer
chi ps are picked up fromthe adhesive sheets, the detection of the chips by

35 means of a_photosensor can pgJgerscoredHy TNVERIDIONact ory accuracy and
accardi ngly no failure in operation for positioning the wafer chips occurs;
15 The present invention is intended to solve such

technical problems associated with the prior art as
mentioned above and its objects are as in the following.

A first object of the invention is to provide
adhesive sheets which are suitable for use in

20 semiconductor wafer dicing operations, said adhesive
sheets being such that even if the wafer surface to be
applied onto an adhesive layer of the adhesive sheets is
rough, the adhesion force of the adhesive layer
sufficiently decreases when the adhesive sheets are

25 subjected in the pick-up stage of semiconductor wafer

o chip manufacture to irradiation with such radiation as
' ultraviolet and accordingly no adhesive sticks to and
remains on the back side surface of wafer chips as
picked up. _

30 A second object of the invention is to provide
adhesive sheets which are suitable for use in
semiconductor wafer dicing operations, said adhesive
sheets being such that when wafer chips are picked up
from the adhesive sheets, the detection of the chips by

35 means of a photosensor can be performed with
satisfactory accuracy and accordingly'no failure in
operation for positioning the wafer chips occurs;



6 noreover, the adhesive | ayer of the adhesive sheets has a sufficient
athesi ve force before ultraviolet irradiati on of the adhesive sheets but
retgins a sufficiently decreased adhesion force after the 5 irradiation
sucﬂ that no adhesive sticks to the back gide surface of the wafer and,
furthernore, an operator supervising the dicing operation can easily

ascertain V\hﬂidﬁoﬁrﬁoth? l’@dﬁdaﬁﬁéw?ﬁaﬁebs Hﬁéeaésééwéréﬂéé%éﬁha%\hﬂf%
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t he adhé§1veﬁﬂﬂ%ﬁhﬁppﬁn#ourth object of.thex lnvegtlon is to prOV|de
adhesive sheets Wx Gthf¥® ewféct het tﬂeti‘ﬁv&‘ﬁéfén 1649 @I.-a? 40 i ocive
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r deflecti occurs, in
sheet s ontO\HﬁkﬁF %@ﬁ%e% YE&%hb%Eﬂ spptakle £or pe@giRi on or defl ection
occurs afresmemiédnﬂuwﬁmsIw&féhe&iélhgvbﬁﬂr&ﬁﬂbﬂsPeﬂaﬂafﬁdhéQiOE thereon

o Tont ol ong SREEE Befnd RS Bl EVaY GhER BhE wiBe ESEERSE Hoe sheot
in the @Sn,uyhxch an adhesive layer of the adhesive sheets is
- applied is greyed or blackened for some reason or other,
the adhesion forée:of-the adhesive layer at the portions
thereof corresponding. to.the greyed or blackened
portions of the wafers:sufficiently?decreaSes in the
20 pick-up stage of semiconductor wafer chip manufacture
where the adhesive sheets are subjected: to ifradiation
.with-such-fadiation.as.ultraviolet-and accordingly no
adhesive Sticks-to-and:remains on the wafer chip surface
and, moreover, said adhesive layer has a sufficient
25 adhesion force before the ultraviolet irradiation of the
adhesive sheets. . . : e : \U
A fourth object of the invention is to provide
adhesive sheets which are such that in the wafer dicing
stage, no elongation or deflection occurs in a substrate
30 sheet of the adhesive sheets onto:which the wafers have
been applied, . no elongation or deflection occurs afresh
in the adhesivgrsheets_having-theﬁdiceduwafer chips
thereon  even when ‘'said adhesive sheets are irradiated
- and, moreover, even when a slight elongation or slight
35 deflection'ocdurs=in the.substrate sheet in the dicing
~stage, said deflection disappears by virtue of passing
the adhesive sheets through the irradiation operation



stage, said deflection disappears by virtue of passing the adhesive sheets
through-the irradi ati on operation 7 and the resulting adhesi ve sheets
e€an begreceived with accuracy by a receiving box. SUMVARY OF THE | NVENTI ON
5 The adhesive sheets of the invention conp¥ise a substrate having coated
on the surface thereof an adhesive |ayer which |ayer conprises an adhesive
and a radlatlonaBGIyhﬁrF?ﬁBFElegnﬁeﬂﬁé1VSh§P&6F§rFEBdeanﬁaﬂVEG wigh| j ght
scatterlng | nor gesuLabpVBgr acpepelivdngabokeen i ncorporated in the adhesive
| ayer in a amount of 1 to 4% by weight, and that the radiation

pol yneri zabl e conpound is a urethane acrylate ollgoner ‘havi ng a nol ecul ar
wei ght of 3,000-10,000 or is di S3MMAR WVENTHROM hydr oxy
pentaacryl age. BRI EF DESCRI PTI ON OF THE DRAMVNGS Figs. 1 and 2 are
sectional views of the adhesive 20 sheets of the present invention, and
Figs. 3-6 are illustThei adbesiuei aheeksd ofdhhe iaventdon gompriise: Be course

of semi gonduct oguwaf.:eataanawﬁgueeatearrbhh%h@l %h&:—&a&tea&ﬁe%otfo ahhe pi ck-up
sal esi ve

st age o?ddlced F ustrati on show n
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DESC3R:) PTI _ON OF radiatliehTpOlyhesiadbde compoasd; charbeterdzed innthatt on

are ustra e als { 0 a | ng

r awi ngs. | 10" oah" bESRECRAHEERrERL" thollhllic® LRI chiteblifa” HRaTRAL.

present adhesi vinchrvporatedoipotbe adhesiviesilayer zlnandamum:hoﬁ ve tioayer

3. Before use g§ b Geight,2dhR@StKALS et ’ra'dtla'ti I ebd adllecnt ativel y
P el oPn % ?ﬁx@'x‘iz H1

apply a strippable Sheet |4 as shown in Fi rotect the
adhesi ve | ayer gompound is a urethane ac late ollgomer ha ing a
-/

molecular weight of 3,000-10,000 or is dipentaerythritol
15 monohydroxy pentaacrylate.

RIEF DESCRIPTION OF THE DRAW

Figs. 1 and 2 are sectlonal views of the adhesive
20 sheets of the present invention, and Figs. 3-6 are
111ustratlons-shcw1ng said adhesive sheets used in the
course of semiconductor wafer manufacture from the
dicing stage up to the pick-up stage of diced wafers.
Fig. 7 is an illustration showing said adhesive sheet
25 used in the course of masking for coated products.

AILED DESCRIPTION OF E IO

The adhesive sheets of the present invention are
30 illustrated below in detail with reference to the
accompanying drawings.
‘As can be seen from its sectional view shown in
Fig. 1, the present adhesive sheet is composed of a
substrate 2 and an adhesive layer 3. Before use of this
35 . adhesive sheet, it is preferable to tentatively apply a
- strippable sheet 4 as shown in Fig. 2 in order to
. protect the adhesive layer 3. -



8 The present adhesive sheet may be shaped into any fornms such as a
tape-)ike, |abel-like or other form Suitable as the substrate 2 are
materials which are lowin el ectrical conductivity and excellent in water 5 *
resilstance as well as in heat resistance,8and on'this view, synthetic resin
films are particularly useful. As will be stated |ater, the ﬁresent :
adhesi ve sheet i s, Thihcpresent adhegivecshaptnmaycher shapedoinke 2BYor Ly

and hence tr“%é%ﬁ§téﬁﬁﬁ*éé'§ ﬂz%eﬁﬁﬂuéreﬂabalbrlﬁﬂ ort 6thepafepm.when said

dh h b d d b
810 nlneei v SUHEURLS 58 Ehe RURSEESER P PER, BRFBRISBP BULER) Py CaBeci ng.

usabl e as t heis udbéctticl acenduchivitysand exaehtent inswatexs
pol yet hyl gne,, 1o, 5%@ dPRQPy ffeaﬁfgkyﬁbg¥lrEFL%EéH@e,th&eBHYkﬁﬁé

~terepht ha at & ?ﬁﬁ yl'ene terep ate ut ene but adi eneg,
poIyurethane'VﬁGWynqynyhepbqt€ﬂ§lneﬁh}m§nérﬁlE?FtéﬁBiéFgY ueefudper 85 he

present adheS&Yflsg§e§t£€Q&'i&ﬁeraffﬁé %Qeseh&eadhébﬂﬁeoéhééﬁlQEDdUCkgf

waf ers, an expansi on treatnme

a to.use_as sub
the conventi ofBenasady br§?ﬁ%ﬁEchwF§8|ﬁ“FL FF§F g&P Pﬁyp ﬁ%é
pol ypropyl eneaRd ﬁéﬁcélkﬁembubbtbateeztdesnbtlréguineﬂhtonbehlne and cross
are al sot8santERnAPRREnt WhSHT ana ARbeR{YY, SReSt 8 EiSjRersd Bl Y
aut onobi | e boﬂyradihtmgnobuthmustkbewheﬁaS@orsnGhWhﬁpaﬁéﬁﬂga@h@ﬁﬂﬁ@ht i s
needed. 30 gneet\§ENs@piERtal LECEV ilrPaldiaesan, particularly as the
substrate 2, ere are-obtalned such great advant ages t hat _no extenS|on or
defl ection occurs Prachicadiys speakidg %pg ﬁﬁ@ﬁ&ﬁ? U
wafers are di fsﬂmsnafdeﬁbacxsymhmw s:eaa‘mras @oﬂJyengMe/,e sheet 35
e S oo bs i  pPASATYAT Hdb ) BhYehipd iy cover even
terephthalate, polybutylene terephthalate, polybutene,
polybutadiene, polyurethane, polymethyl pentene,
ethylene vinyl acetate, etc. _
| Where the present adhesive sheet requires, after
20 the dicing of semiconductor wafers, an expansion
treatment, it is preferable to use as a substrate in the
conventional manner a syntheticjresin film of polyvinyl
chloride, polypropylene or the like which has
extensibility in the machine and cross machine
25 directions. However, any substrates having no
extensibility are also usable in the case of the U
treatment processing of semiconductors, automobile body
masking or the like where no such expanding treatment is
needed. .
30 = When a crosslinked film-is used, particularly as
the substrate 2, there are obtained such great '
advantages that no .extension or deflection occurs "in the
adhesive sheet having wafers thereon when the wafers are
diced, no deflectlon occurs afresh in the adhesive sheet
35 . when said adhe51ve sheet is jrradiated with radiation
and moreover, even when a slight deflection occurs in
the adhesive sheet in the wafer dicing stage, said
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t he adhesive sheet in the wafer dicing stage, said 9 slight deflection
di ni ni shes on irradiation of the substrate sheet with radiation and

accor @i ngly the adhesi ve sheet bearing the diced wafers thereon can
assuredly be received by a receiving box wherein no 5 nutual contact of the
adhesi ve sheets is observed. Mreover, when the diced wafer chips are

pi cked up afterslightideflbectide diminishes soreirsadfationtdy €néends at
the time of ex | . . chi C be.pi cked, up wth
acour acy. 10° R Othe & o AR TR SE LB B0 E0aPER by e o
particul arly asdhfsiNgshert bearing pthe cdicedveafens thereotmseanhi ch have
been obtai ned RgduredlyPind redeivEd By £Si-8cbi ' | 4 QKi ng
sites with %adi atio orﬁt hose whi ch hgl\’/'e been otﬁ?@ﬁkgﬁlﬁtgﬁ hd

i ncor por at ithg AMHHaL BORLATE RE i the i 3hesive ssheets sia dbseryedyners which
are then chgm aaiﬁqom_m,sabheftkethe ulsi_a@ta ﬁsf'éhecﬁ¥p55&f@kpﬂciéinﬁ aélftcé_r
menti onged above .are o] o) ed pol vol efip..crosslinke ydj ene,
crossl imﬁ'ﬁed et ﬁjy eandeiiv%{r%' a%rg% a?‘g"%‘gﬁ%??/ r‘r%’ée%rs'égﬂci?%ég’i %‘E‘)gs at

pol yol ef i n- pol yeherine of yexpandigh andssencécthé | watensehlips ¢cém be

substrates in the e twidly SlbdPady € subj ected to expanding treatnent at
the time when diced wa eﬁ’gﬁy S are é*cked up, and these filnms have

ext ensi bi 13Qy suffi FRStcxessbinked films whiehdirre preferably weedeby t he
}Na}‘ er ﬁhi ps Ca@d&ﬁﬁ*@@iﬁhﬂﬁﬁ?%@ﬁ&t&i‘naﬁ@étﬂzﬁéséﬂﬂ_tiﬁlréﬁti&t‘i!t” t

i | ms having a gar hgx r.oun- gont ai ni n OpEr .as a, pripgi pal constituen
NDNONEer uni '? araerep%%ﬁ%g‘ﬁ/ﬁg%éba‘é% ‘Pﬁ%&%@?ﬁ?‘éa&? 'Sgrﬁ%‘hg%%t hetic
resin films hawynthetixe boegin gfilps kawvingncngssbinking asitesrwithpal
constituent TOROUBatlA &POUNKE SYRILE Kal 8°bALACKMLL ngg] gy cool yrer and
et hyl ene-vinyl acetate- (nmeth)acrylic acid copol'yner. amhate film
conpri si nd-3& sykepEReratting ¢rosshinkingareaction-initiators into

starting polymers which are then chemically crosslinked.
Usable as the crosslinked films as mentioned above are
films of crosslinked polyolefin, crosslinked polydiene,
crosslinked ethylene-vinyl acetate copolymers or
20 crosslinked polyolefin~polydiene copolymers.
Such crosslinked films used as the substrates in
“the present invention are subjected to expanding
.treatment at the time when diced wafer chips are picked
up, and these films have extensibility sufficient to
25 meet the expanding treatment, whereby the wafer chips
U . can be picked up with accuracy.
In addition synthetic resin films having a cérboxyl
- group-containing monomer as a principal constituent
monomer unit are preferably used as the substrate 2.
30 Such synthetic resin films having a carboxyl group-
containing monomer as a principal constituent monomer
“unit include ethylene {(meth)acrylic acid copolymer and
ethylene-vinyl acetate- (meth)acrylic acid copolymer. A
laminate f£ilm comprising a synthetic resin £film having a
35 carboxyl group-containing monomer as a principal
constituent monomer unit and a general synthetic resin
film such as polyethylene, ethylene-vinyl acetate



35 chrboxyl group-cont ai ni ng nononer as. a principal constituent nononer
unit and a general synthetic resin filmsuch as polyethyl ene,

et hyl ene-vinyl acetate 10 copol yner, pol ypropyl ene, pol ybut ene,
pol ybut adi ene, pol yvinyl chl ori de, polyuregtgane, polynmethyl pentene nmay al so
be used. On the substrate 2 as illustrated above is provided 5 t he -

adhesi ve |ayeéo§oﬂ9méh CPERYpE6pyREnagh &EYButéﬂea Eadybhtaaiaabxnerlzable
conmpound. Acr adhes are preierab use ﬁ esiyes in_the
present |nven¥?%¥v gﬁb%°§ AP dePOAYR BPeCORQiXPP§HX [P 8%& B¥esi ves

are usabl e. lalsoPbacusedl|y speaking the acrylic adhesives referred to in

the present '”Ve”tbﬂntﬁéesﬁBEXLhﬁepQ'XE9331E§E§%ESG EBB@E“? g&h%qﬁfﬁ and

copolyners conprising acr constitu
units, copol yhbesadheai;wl iayert 3r vhigh apn]gdhesdverers, and

nixtures thergré- a ;legfggﬁrbggyﬂgg Eﬁbieébﬁmbbﬁﬁa cont ai.ni.ng,. as acryllc
ester nononers, eth I hacr bUt§§ nethac late, 2- et hyl hexyl .

met hacryl ate,- glycbﬁyylﬁﬁtﬁQEF?Fgﬁearf Psﬁétﬁ§cF9Fate eté??'and
t he above- nenadnegilvesninetRe’pfresentt annengianr,yltmugw @& edders instead of

enhance’ i sci BRPAFEY P PRl ighRlny twn HahdSiTREC arl udedlie. 0 e
above- ntﬂtuoaedcpbcyhtYsspagkbagtnbseasbwanneadbpSZSes Gcﬁekyndrtxatlon of

such ”DnO”EfslgStﬁQE%Pé§Sh¥'hﬁvéﬁtéonaﬁ&elﬁ Rkl pa . The
above-nenti one acrﬁﬁlc ty pol yners uSed as t adhe5|ves In the
eFs Rbde

present invenf¥Fs Bﬁﬂ?@ﬂ; CQPHGW@@EFanmﬁﬂﬁﬁ?Wﬁ=ﬂﬁ5ﬁ: €10.0 x

[err], preferabtygrs. strkihbhpha ‘@ofstitdtiv@0 monomer h@lthe present
invention ur et hane. acr

d di hvd \o/ -
pentaacrylatechgfggﬁﬁ ﬁgrygéla%%5%gﬁbFW@f° ereE%nc Yongynonydroxy
15

monomers, and mixtures thereof. ' The preferred polymers
are those containing, as’ acryllc ‘ester monomers, ethyl
methacrylate,;butyl.methacrylate,-2-ethy1hexy1
methacrylate, glycidyl methacrylate, 2-hydroxyethyl
methacrylate, etc., ‘and the above-mentioned monomers

20 containing acryiic~acid‘esters insteadfof'methacryiic
acid esters are also preferred.

" Furthermore, in order to enharice miscibility with
the oligomers- which will be mentioned later, the above-
mentioned polymers may be those obtained by-

25 copolymerization of such monomers as (meth)acrylic acid,
acrylonitrile and vinyl acetate. The above-nentioned W/
(meth)acrylic type polymers used as the adhesives in the
present invention conveniently have' a molecular weight
of up to 10.0 x 10°, preferably 4.0 x 10° to 8.0 x 10°.

30 In the present invention urethane acrylate
oligomers aﬂd'dipentaerythritol monohydroxy:
pentaacrylate are used as the radiation polmerizable

- compound. The molecular weight of the urethane acrylate
oligomer is 3,000-10,000, preferably 4,000-~8,000. The

35 molecular weight referred:to“above is a value as an
average molecular weight of polystyrene-as measured by
gel permeation chromatography (GPC)..




compound. The nol ecul ar wei ght of the urethane acrylate oligoner is

3, 000- 10, 000, preferably 4,000-8,000. The 35 nol ecul ar wei ght referred
40 aboye is a value as an average nol ecul ar wei ght of polystyrene as
neasured by gel permeation chronatography ¢@PC). The urethane acryl ate
oligoners are obtained by reacting termnal i socyanate urethane prepol yners

obtained by the reacki@ruAleihY RRF1 Sk POLYSEIEEs | 4RE GO She BPOUNS
wi th pol yval ent |sqﬁ¥anate cpqggun for” exanpl e, tolyle
di i socyanat e, c %Paﬁe4u§§¢@4%%éP€FP%B$?%ﬁ§te and

di phenyl ][rEt hanemtafhneh mpcmwaﬁacméﬁ éﬂepdsimuéﬁtzaﬁ PEYYEEh 8 dt P
groups, for ex e r OXypr o

(met h)acryl at ewﬂ‘ p%%§ %n‘éi/%l? #ﬁ%&# %7?/?%?%Xg%t%ggp?ﬁ€éﬁf et hane
ﬁcr yl ate oltﬁhgorﬁms wmmlw nkdﬂg-atmvleleme diilsacyamape) y2rya6+t3by1le¢t=.nerrpoutnds
aving in the fgé# e on is no
preferable to use ret aﬁg acr gﬁég§naffé$8§%ners églng a nol ecul ar

wei ght of | ess qmmtmg 46 g‘e‘%b%ﬁ@cY@%t@h wibth efreth) aevplakess

ahon the vl o1 S Lo & ot ST L h A oy A e the

waf er chi ps and(mﬁa)m'l ad‘ﬁﬂétgg% % ’E%’é% FopY ef:’f‘%ﬁgbagﬁgi?'&?ently even

mhentthe adgﬁsmmﬂgéthylene|glpdohtE?euh)acrpﬂaae;oatand The aﬂééha?e

sonet i mes adher. ﬁ#% 0 C waf er

chi ps when they ar plck ol gﬁ% 5% Q?t%ﬁﬁ%d U%{%rg ﬁgﬁégggr | at e

ol i gomer havi nf® e%@?ﬂb%%u¢qmpvnm§ﬁthavinsssnthaﬁ ngecﬂbeu§§d1§ﬁ§t

adhesi ve adWa%ahécbéfsbﬁmﬁgr§¢ﬁedggsiécsoga waf er chi ps when the wafer has
a ¥dugh surface is ggn dered - eﬁgg ble to the follow ng reasop. . That

i's, the rough surfa simetpre ERavse Fhegurathase aeryiateso
grooves ar¥s pr eskigomers Necavihgrasmolaecaelanndeigitt dbeleset bthaa aooplate

oligoner is erﬂgﬂé iétﬂéég@ééfttﬂ£&8h no serious problem is brought
- about when semiconductor wafers used have a fine or
smooth surface, when the wafers have a rough surface,
the adhesion strength between the wafer chips and
20 adhesive sheet does not decrease sufficiently even when
the adhesive sheet is irradiated with radiation and the
- adhesive sometimes adheres to and remains on the back
side surface of the wafer chips when they are picked up.
The fact that when the urethane acrylate oligomer having
‘25 ° a molecular ﬂpight of less than 3000 is used the
W adhesive adheres to the back side surface of wafer chips
when the wafer has a rough surface is considered
- ascribable to the following reason. That is, the rough
" 'surface of the wafer means that a large number of fine
30 grooves are present on the wafer surface, and when the
urethane acrylate oligomer is brought into contact with
the rough surface of the wafer, said oligomer intrudes
into these fine grooves if said oligomer is low in
‘molecular weight. On that account, it is considered
35 that even when such oligomer is sufficiently cured by
“irradiation with radiation, the adhesion strength is
" kept at a high level by the anchoring effect of the



t he rough surface of the wafer, said oligomer intrudes into these fine
grooves if said oligoner is lowin nolecular weight. On that account, it is
consjdered 35 t hat even when such oligomer is sufficiently cured by
irrabiation with radiation, the adhesion rength is kept at a high |evel
by the anchoring effect of the .12 adhesi ve and accordingly the adhesive

adheres to anddﬁéathSaﬁa EBEOBaQK i?dehéuhﬁﬁ@%zﬂfe wahe&eehices anaen the
chi ps are p|cked g

rst the ahove qQned _pr.obl n15
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exanple, in the af a e t aid. ons Nos.
196956/ 1985 or %gg‘is& 8§§"& gipt F@% %B"Ie pent %Q‘elau%%&% havi ng
in the nn$ecuceneerneagtthﬂomphspeéeryweﬂsbsbpﬁ @5ﬁ$§ﬁn@aﬁEGW1@GGble bonds
have a nol ecubgigymbal! 8hal ¢8Sikhaindaeua tidam e saacttnfattataltlhese
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nol ecul e at | AR pralo Ble) S as
di sclosed in gggygggaaash&rescpen PS&Q%Eg?$§ﬁgﬁﬁgg 19%%%%?%@85 and

223139/ 1985. PB eFH%FEnES IhEh i Jeseniban shout: 4508, oFhe fiact dhak ¢ he
present uret hgn@sacephpbands JokEin amwddntr m wﬂe'tsea:roﬁré he

I erar o e i S g 1 e b o
adhesionlsorcefdeheeaempoundsuhhwangeeacessively ‘high molecular
weights or deterioration in the surface gloss of
coatings formed from such high molecular compounds.
In this connection, the urethane acrylate oligomers
used in the present invention possess markedly excellent
20 properties, as compared with low molecular  compounds
having in the molecule at least two photopolymerizable
carbon-carbon double bonds as,disclosed in Japanese
Patent Laid-Open Publications Nos. ,196956/1985 and
223139/1985.-_th instance, adhesive-sheets prepared by
25 the use of the present urethane acrylate oligomers show
that the-adhésive_layer of the thus prepared adhesive [\
sheets has a sufficient adhesion force before '
- irradiation of said sheets with radiation but after the
irradiation the adhesion force decreases to such a level
30 that the adhesive does not adhere and hence: the chips
' can simply be picked up. In contrast thereto, adhesive
sheets prepared by the use of -dipentaerythritol
monohydroxy pentaacrylate as disclosed in the examples
of Japanese Patent Laid-Open Publication No. 196956/1985
35 show that the adhesive layer of the thus prepared
adhesive sheets exhlb;ts.a_sufficient adhesion force
' 'before irradiation of said sheets with.radiation but

C



30 that the adhesive does not adhere and hence the chips can sinply be

pi cked up. In contrast thereto, adhesive sheets prepared by the use of
dipentgerythritol nonohydr oxy pehtaacryl ate as disclosed in the exanpl es of
Japane$Se Patent Lai d-Open Publication No. é§6956/1985 35 show t hat the
adhesive |l ayer of the thus prepared adhesi sheets exhibits a sufficient

adhesi on force fgdOrcot r&é&‘f@é%&”;ﬂf Qxéll?eﬁoﬁc&” sdrf {:iigﬁ{:ff gl en. and

does not decrease 1 n adhesion force |c en even a
the adhesive adebes iwragirtioniand oﬁh@h@dh@§kV%|%@h%n¢$ab@ andwaf er chips

when the chips peaingked tie Back side!Suibic@lopsyyfet WRIpLf whbf the
adhesi ve sheet i.n, accordan§€¥%ath the present invention, the acrylic

adhesi ve and tif"é‘ WL atR* ol i gomer are used preferabl y in the
proportionsf 100 toI:SOtlQ@annmssvéyla@eghbf thﬂetdﬂ@hesﬁse shéetaflhesi ve

sheet obtained J t , t he
initial,_adhesi on orcen%;l!rgbgﬂ:ﬁ| %lgér%ases af?h‘(?&l‘é?é { ari ‘g?{( ¥d sheet
With ra ailcn1Qﬁhﬁ$mmeeamﬂethﬁfwwe%haps %GnYle§Q|¢y1@ngrctE€ ugedrom t he
adhesi ve sheet . fléferabl iR the ﬁf@ﬁéﬂfoﬁ h&ft 166 {:395@1966“%&%999' on,

t he adhesi ve Ia contai ns powder gg ht scatterin ani c
et fene

e
compound in ad {%h tto $Rethy e%?%%'aﬁﬂ %HY%t?%ﬂeBo?Qﬁ%iﬂﬁﬁbFﬁ
conpound. iihe higm Hsainttiay amgmoremomds netesvet, 26he to above

(V) “or ol ectr PR (hEEEAR Forte' EFRKLT abPtedFes MAtfer fpul (ool
exanpl e, S|I|cal¥!ﬂﬁ&§t19muﬂfnaap@mﬂheetsWitbaraﬁuathenpanﬂehencentha
powder. The i %féfaéﬁg?é NSah NPESATY § ﬁ@”BgHﬁQ& efPom t éegﬁfxégy el hose

whiveh reflect such radiation as.nentioned above al host per ect ut those
whi ch absorb tHeR®@8i ation to a certain extent are of course usabl e.

15 . . In the adhesive sheet of the present invention, the
adhesive layer 3 contains powder of a light scattering
inorganic compound in addition to the adhesive and the
radiation polymerizable compound.

The_light scattering inorganic compounds referred

20 to above are such éompounds as are capable of irregular
reflection of ultraviolet (UV) or electron beam (EB)
radiation, which concretely include, for example, silica
powder, alumina powder, silica—-alumina powder or mica
powder. The light scattering inorganic compounds are

25  preferably those which reflect such radiation as

— o mentioned above almost perfectly, but those which absorb
the radiation to a certain extent are of course usable.
Preferably, the light scattering inorganic
. compounds are in the form of powder and have a particle

30 diameter of 1-100 um, preferably about 1-20 um. In the
‘adhesive layer, this light scattering inorganic compound
is used in an amount of 1-4% by weight. The use of this
light scattering inorganic compound in an amount less

~than 1% by weight is not preferable since the adhesive

35 layer does not sufficiently lower the adhesion force
even when radiation is applied to the portions of the
adhesive layer corresponding to the greyed or blackened




Preferably, the light scattering inorganic conpounds are in the form of
powder and have a particle 30 di aneter of 1-100 [err] preferably about
1-20 [err]. In the adhesive layer, this |light scattering inorganic
compgund is used in an amount of 1-4% by melght "The use of this |ight
scattering inorganic conpound in an amourk4 | ess than 1% by wei ght is not
preferabl e since ihe adhesi ve 35 er . does not suff|C|entIy | ower the
adhesi on f or cROEGRANGNER FQS|§FP&E° %Sﬁﬁr fer SNEipgeyi difsagy ¢ rnd
adhesi ve | ayethéoatraginei aghbeesheogaaﬁed-emaxlﬁsa@hem wafkt pwip ons of

omains on { HECRERES FRPR EPr Snabl, 3% RdCke Sel RIS Hhel SiHeRIYY o

adhesi ve sheesheét. Even when seni conduct or wafers- haV|ng the surface
greyed orghl ackene Eﬂ%ﬁ@fl%&ﬁ%%d%t%@%f%&% %&%?x%d AR Ve
sheet s haV|n an a e5|ve ayer contal ning he a ove- nentloned

| i ght scatt erGEQYFﬁoPEahﬂ-éclSGﬁﬁﬂuﬁerl ﬁ%ﬁeiaéﬁnt &t ktheamaze, arpided
radi ation 10 topahuaaivéaaheeeenhavaﬁg Talme aaﬂéeﬁw 1aglese c@fnﬁafimin@dfi@g

| ayer sufficientl reases..even_at. t.he s corre ondl to _t.he

or oyed or bl -BREIEE" HE, ERB,ABSY S RENEIS i er g SRR AR,
radi ati on, andompeunéainnaﬁditﬁbnstnsthanaﬂﬂasmyawanﬂeraalatpnmbably f ound
1 L, 9b] O asyleaTyaRIA"conpine, ° exi iR SR lorl ol o Present
is irradiat edaqlx&eﬁivedlavpsnsuﬁéqw@téﬁr dr?-%aﬁ?ﬁr evem atcdhsound
contained in {aaetmfigseberb&;sehd& to Q-mae €dlior MddKenegdhesive

e e O e lcthd phdss” ape e e oL A soret ) oo
on the surfacra@lhatéoh,panti the geaseth domltidiecrial donsidered dxsde or =~
‘r’;g?;t | l)?;st hahr683B1y° foundih Eﬂ% FHIYWihd WiFcdstildd 200 24,10
the adhesive sheet 1 of the present invention has
thereon the adhesive layer 3, and when this adhesive
layer 3 is irradiated with radiation, the radiation
- polymerizable compound'contéined in¥thé adhesive layer 3
20 comes to cure and this adhesive layer 3 decreases in
adhesion force. In that case, however, the
semiconductor wafers to be applied to the'adhesive layer
3 have sometimes on the surface thereof portions greyed
or blackened for some reason or other. In that case,
25 when the adhesive layer is irradiated with radiation, ‘
' the radiation passes through the adhesion layer to reach -
-the wafer surface, deever,'if the wafers have greyed or
blackened portions, the radiation is absorbed by said
portions and does not reflect. on that account, it
30 follows that the radiation which is to be ‘utilized to’
- ‘cure the adhesive layer 3 is absorbed by the portions
correspondlng to the greyed ‘or blackened portions of the
wafer surface, 'and this adhesive layer 3 does not cure
- sufficiently and does not_sufflcxently decrease in
35 ' adhesion force. Accordingly, it is considered that the
adhesive adheres to and remains on the back side surface
" 'of wafer chips when the chips are picked up from the
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the radirati on passes through the adhesion |layer to reach the wafer surface,
however, if the wafers have greyed or bl ackened portions, the radiation is
:absorbed by said portions and does not reflect. On that account, it 30
follows that the radiation which is to be utilized to cure the adhesive

| ayer 3 is absorbed by the portions corresb nding to the greyed or

bl ackened porti t fer surface, and this adhesive | ayer 3 does not
cure sufficien?ﬁ%%ﬁﬂ?%ﬂ%&é%%ﬁ sufficiently decrease in 35 = adhesion

force. Accordingl yWhen ippwdamrsiofertde tlhightt lscatttesing inbwgasic o and

up Trom the - PRECYC A UNARPARRE Sntil Oy e N e T hy

i nor gani ¢ conpdowever ., fhe Fadiatdomas tragiated congerinto however, the

radi ati g_n &S | Ei.&Q@gfﬁl%i‘ %ﬁ?ﬁdﬁ"ﬂ&h%nd }ig %e]}‘ed efrl etid ﬁﬁﬁé&ién al tered
1 1ts drect on el o S 1 e 08! S splLece op Qdialoagaunt ever
i rr_egul)ﬁ'FI y refevest & rariyed @mr bifdfclkened |porteionstaste iptesdnie ippeie
ryed or bl achaigey S Fuacd? GRSy SRS SRR AL o
the adhesi ve | 8pffiqiantly mermentes Bt |the apper kegion £f hehe |ight
Ahen por { Lens . L e ng S i et i
t hg sgm' conduc&ﬁ%ﬁﬁ é?rgi}ﬁ eq [perkipns \)%“‘fa%)"e‘?"‘ﬁﬁé%q%?ﬂ&%lroe.
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from t he adhesisgatiieming |inarganit chmpoundipoviendints vehe rdhesivene
15 layer, even when portions greyed or blaékened for some
reason or other are present in the semiconductor wafer
surface, the adhesive layer does not cure insufficiently
at its portions corresponding to the greyed or blackened
portions of the wafer chip surface and accordingly the
20 adhesive will not adhere to and remain on the chip
surface when the chips are picked up from the adhesive
sheet. _
' In one embodiment of the adhesive sheet of the
present invention, the adhesive layer 3 contains therein.
25 a radiation colour developable cbmpound in addition to
w the acrylic adhesive and radiation polymerizable
édmpound mentioned above, or the substrate 2 of the
~ above-mentioned adhesive sheet is coated at least on one
_side thereof with a radiation colour developable layer
30 éontaining a radiation colour developable compound.
Under certain circumstances, a radiation colour .
developable compound may be incorporated in the
substrate 2. '
' The radiation colour developable layer containing
35 the radiatioh'cblour developable compouhd may be formed
' on the side of the substrate 2 on which the adhesive
layer 3 is not formed, or may be formed between the



present invention, the adhesive |layer 3 contains therein 25 a radiation
col our devel opabl e conpound in addition to the acrylic adhesive and
radlétlon pol ymeri zabl e conpound nentioned above, or the substrate 2 of the
abo menti oned adhesive sheet is coatedigt | east on one side thereof with
a radiation col our devel opable I ayer 30 containing a radiation col our
devel opabl e cahEtrate hdnd cehi¢e cadhesivenkayered, a radi at i on col our
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et hyl am no] - K:aryiamebppmranﬂﬂmfm&:mposefmatisytofylpnm-l nof | uor an,

crystal viol _adiii di enyl met hano
4, 4", 4"- tri 3‘@?"@&%‘%’ raBh eny f %’#?aﬁé ge ﬁy %enkgfg%tgg preferably
usabl e |r1(xnﬂﬂhxiamﬁnQQtTrQh@ﬂthﬁbquhnbohedlebhrbEUyae-érmethvée7mm|ch
have hereto“%ﬁiiiﬁ&fiﬁéf@ﬁj'&r?§€91U§fgleEUEQc€§ne”'i'@L £6-

gg: écggsll'eﬁlnzﬁtltvagsﬁﬂﬁduct S o%gtg henglngetﬂangfl nE' argrrat I ¢ carboxylic
trisdimethylaminotriphenyl methane,_etc.

N Developers preferably usable in combination w1th
the above-mentioned leuco dyes are those which have
_heretofore conventionally been used such as 1n1t1al

. 20 polycondensation products of phenol-formalin resins,
_aromatic carboxylic ac1d derivatives and electron
acceptors such as activated clay, and further when the
developed colour is intended to vary in colour tone,

o various known colour formers can also be used in

25 combination therewith. _ .
| The radiation colour developable layer containing
the radiation colour developable. compound mentioned
‘above can be formed at least on one side of the
-substrate 2 by coating a solution of said compound in an
30 organic solvent either on one side or both sides of the
substrate 2. :
The radiation colour developable 1ayer may be
formed by 1ncorporat1ng the radiation colour developable
, compound in a subbing composition and then coating the
35 | subbing composition at least on one side of the
| substrate 2. Though suitably selected according to the
type of the substrate 2 used the subbing comp051tions

-



acceptor’s such as activated clay, and further when the devel oped colour is
I ntended to vary in colour tone, various known colour forners can al so be
used in 25 conmbi nation therewith. The radiation col our devel opabl e | ayer
cont ai ki ng the radiation col our developablﬁ conpound menti oned above can be
fornmed at | east on one side of the substratd 2 by coating a solution of

of the subst r atieBticiied 26608 EnSPSETLnEbLE BondlsR0Rg o8ERREBEAD BhCCS,
i ncor por ati ng thWinYhReetakervinyl ehlerigebcopodypersd palyurethang
conposi tion andeédifis Cg@élﬁs{:@f §5sm§“bﬁb§!?aﬁ@58°§ééiﬁ§|éi- Lga on one

side of the substrate . ough SU|tabfy selected according t e type of
the substrate X%8¥-the subbi ng conpositions 17 menti oned above

i ncl ude thme conS|sImngneBheﬁtasbéthftuenaboﬁeehah61dhéd|sshhﬁibﬁeof

| | | d
cpoxy resins e FRAIELIER 001088 SEIbTopRETe SonBRuA MR Cah BFRRRSR o
t he radf&ti on 0%¢¥N#nﬁenéyd@abincgnnpnahedlmnahherguhstrabevénbynn§1ng
| ncorporated | Msd i@ SuDIticncat PieUeing GRbA Eﬁé“ﬁh?@ﬁﬁ&lt? r! ¢fig When the

material for the substrate 2 1s formed into a s uct. Under 10
certain circunstabpRtEate g isqfarmed inteup EB?BFU%&B@ePEQQBEEHd Hadexl so

bfe i ncor par@t edecertain &DFSuRstanséspovHaer rhﬂ‘ialtibﬁ aabaﬁfaaevalo ¥blert ue
o 1oL POT 21 phfSab by B1eR0baUindEKeL RER° OTRRIFIATEE EEe o1 (1
substrate 2, ~orptwdéncinborthengubatdatenpound into the substrate 2 in the
manner now descri bega%wfreeéearvgnéaggagat Ro®¥hb! thaRhtYofiOLBYRGEE O
i rkadi ation with radiatlon i.on accuracy Is enhanced at
developable compound into the adhes1ve layer 3, or
15 _coating said compound at least on one side of the
substrate 2, or by incorporating said compound into the
substrate 2 in the manner now described, the adhesive
sheet 1 is sufficiently coloured on irradiation with
radiation, whereby the detection accuracy is enhanced at
20 the time of detecting wafer chips by means of a
photosensor and a possible failure in the operation to
pick up the wafer chips from the adhesive sheet 1 is
prevented.
By coating the radiation colour developable
25 compound at least on one side of the substrate 2, there
U '_ - is also obtained such an advantage that in comparison
with the case of incorporation in the adhesive layer 3
of said compound, there is no possibility of exerting an
adverse effect on the expected decrease in adhesion
30 . force of the adhesive 1ayer 3 by irradiation with
' radiation.
Furthermore, the initial adhesive force of the
. above~-mentioned adhesive layer can be altered to any
- desired level by incorporating an isocyanate type
35 hardener into said adhesive layer. Usable as the
~isocyanate type hardeners in the above case are
polyvalent isocyanate compounds, for example, 2,4~



20 the tine of detecting wafer chips by nmeans of a photosensor and a
passible failure in the operation to pick up the wafer chips fromthe
adhesi ve sheet 1 is prevented. By coating the radiation col our devel opabl e
25 | compound at |east on one side of the substrate 2, there is also
obt ai ned such an advantage that in conpafBson mnth the case of
i ncorporation in _the adhesive |ayer 3 of Sﬂxf ynd, there is no
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di phenyl nmet hai'ﬁ#b mmeméez dmaﬂﬂybeyahaﬁe aad4iy§1héocyanate§‘/
3- et hyl - di p! netq?ne 5 dllsocyanate hexanet hyl.ene dii socyanat e,

i sophor one di %ﬁ&%ﬁgﬁb di cycl ohexyl - net hane- 4, 4" -di i socyanat e,
dlcyclohexylnEtrwuﬁnﬁxhermmresobwenabevendehytonedladbqaﬁueelafertmgynnre

the abow ciﬁﬁ?ﬁﬁgfgi gﬁeﬁ w -
cuflﬁgolnltlator saldﬁféiggﬁr%ngﬁb%gglgg ?h ?Q?ggﬁgpr%%ﬂd?hereby
shorteni ng tRaYer iersukiected ko gV irsagiation, | thegehyi shorkening

m ni m zi ng ”ﬁxélfﬁbls}‘méiii%iéﬁaéuﬁihgntiﬂ@nﬁ epevexappagtationuangU. V.
curi ng initiat

benzoi n et hy/® 1Qﬁw1 ;$$§%5€oﬁgxagpﬁ€ra b§ﬁ£99 dPSEéﬁLP gﬁfpygeethgl)
tetranethylthluraﬁhnunnSUéfethples of such U.V. curing initiators :

15 include, for example, benzoin, benzoin’ methyl ether,
benzoin ethyl ether, benzoin isopropyl ether, benzyl

“diphenyl suifide;'tetrémethylthiufhm monosulfide,
azobisisobutyronitrile, dibenzyl d1acety1 B-
chloroanthraquinone, etc.-

20 The adhesive sheet of the present invention is
illustrated below with respect to the method of use
thereof (reference numbers refer to the accompanying
drawings).

Where the strippable sheet 4 is provided on the
25 adhesive sheet 1, said sheet 4 is first removed and the -

adhesive sheet 1 is placed, turning the adhesive layer 3 \/

upward. On the face side of this adhesive layer 3 is
“applied the semiconductor wafer A to be subjected later
‘to dicing. The wafer A is subjected in this state to
30 such processing operations as dicing, rinsing, drying
and expanding. In that case, the wafer chips will not
fall off from the adhesive sheet 1 during each operation
because the wafer chips are sufficiently attached to and
held on the adhesive sheet 1 by means of the adhesive
35 layer 3. A R : '
-Subsequentiy; thé wéfér-thips-are_picked up from
the adhesive sheet 1 and:mouhted’bn-a'given-support



azobi sj sobutyronitrile, dibenzyl, diacetyl, [err] chloroanthraquinone, etc.
20 ¢ ° The adhesive sheet of the present invention is illustrated bel ow
W th respect to the nethod of use thereof (reference nunbers refer to the

accondanying drawi ngs). Wiere the strippab sheet 4 is provided on the 25
adhesi ve sheet 1, said sheet 4 Is first renoved and the adhesive sheet 1 is

gljﬁggflvet :J;Siep%zgag{%el e he %n?c%‘%ﬁg% % G‘R‘?‘gq‘fﬁ %%f%%{’%é | at er

to di cing. The omfalr the tingjwhendthe pitk-up amlel'ati«m‘l isucarpiedessi ng
operations as Gl “Q:hé'i&ié&v&”ﬂ*@%aﬁdofxﬂ?@dé&gesn}é‘ dgxt@éthS the

waf er chips wl| not. fall of f. from adhesi ve, sheet uring eac

operation becadd¥adiated withian electredisseriative (radiation Fucheds on

t he adhesi e shﬂairaJvMéeamgm& {Ue) asth e V€l EStron Béddm 3(EB) bBs quere! v,
t he wafer chi p%hare kfrd up f omth aﬂhes ve sh et Jtand unted on a
gi ven gupport ’r?R &° W?’ﬁ’a?a% COTRIY? u‘bn fation

or at t¥e tinme a/ditesim Zt:ny;écsuip. omhaultmelsadmtuml mﬂ;ymetmzaﬂhem ve

| ayer 3 of the @6&}?5 r | eci L odi ssoci ative

radi ati on such as ul?raw 0 ﬂ %ﬁg %Q}?&'sﬁr’@ r'gt:?oiﬁébeam (EB) to
“cure the radi atn%lvwwlﬁemmr%&mm%mtwme%m redhesivieclayer| dyer

3. Wen tifge r&ﬂiﬁi'ﬂhi&iﬂ&?{lﬁi’é"&dﬁéﬁ?&h‘“ﬁoﬁ@éﬂ@trﬁﬁ’elﬁl&é@ﬁdh%lVe

| ayer 3 is polyrrerl o,-cure by_irradi the adhesiv
w T adi at | on CaHEA ed o e Aahes ¥ clavie f Vafta i Feetatese
adhesi ve | ayer Ihayhaglqnltecam]sﬁghtladhesgonnfqreesl I ght adhesi on force.

The irradi ation of tﬂ%a%%y&:\%@ %f ﬁég{@@lé{hgé‘f:eftfg fromthe

sidde’ of the substrat eS|ve er 3is not forned.
Accordingly, Ppreferably effected from the side of t e substrate 2 on

‘15  wvhich the adhesive layer 3 is not formed. Accordingly,
‘as mentioned previously, the substrate 2 must be light
transmittable when UV is used but the substrate 2 need
not be light transmittable when EB is used.

In the manner now described, the portions of the

20 adhesive layer 3 on which the wafer chips A,, A; ... ...
are provided is irradiated with radiation B to lower the
adhesion force of the adhesive layer 3. Thereafter, the
adhesive sheet 1 having this adhesive layer 3 is
transferred to a pick-up station (not shown) wherein the

25 chip A, ... ... is pushed up according to the usual way

o - from the back side of the substrate 2 by means of a
" pushing rod 5, and the pushed-up wafer chips a;, A; ...
... are picked up by picking up means 6, for example by
- means of an air pineette, and are mounted on a given

30 support substrate. By picking up the wafer chips a,, A,
e« +.. in this manner, all the wafer chips can be
simply picked up without any adhesion of the adhesive to
the back side surface of every wafer chip, thereby
.obtaining chips of good quality free from contamination.

35 Furthermore, the irradiation may be effected in the pick
- up station, as well. B '

The irradiation need not always be effected at once



as rentioned previously, the substrate 2 nust be light transmttable when

UV is used but the substrate 2 need not be light transnmttable when EB is

useqd. In the manner now descri-bed, the portionhs of the 20 adhesi ve | ayer
3 o which the wafer chips [err] are proggpded is-irradiated with radiation
B to |lower the adhesion force of the adhesive |ayer 3. Thereafter, the

a?h;as' Ve(Sh?Qinh%Héﬂ\ﬁvl\I{h&é hé@r{-ﬁlﬁ@h %f%ﬁéyﬁtérlﬁ tARDShEY 66 éﬁfﬁc@éék up
statl on no S el eln e sne u

eoor s R R FeveRat einde) P Lstance . pniy HRLS by means
of a pushi ng poxtinn okl the sukskrate 2acerresppndingrto each afethecked up
by P CKI N0 URlEANSyfipd O, CHATPL e BY. TR@"3xphaiRe B’ cRLACEh paBRd o ¢

nount ed on a Pt "SUbSTTat er chips

[err] |r1ﬁ|n:§hﬁﬂwﬁf thﬁISQhﬁtﬁﬁﬁérzchYpBeéﬁﬁ %g %mn%¥9a€4%kbﬂgubuhﬁthout
any adhesi on @f 1%@%@&&@1&@%89@& Stdenéuadréesivé every wafer chip,

th b bt chi lit f t t
Furt et or e, GRFasmoR g oFb e bereadiefed pRetien (pEkths suberantesd
ml : Thefl rrza,dlaatd athémlfw theayatér eﬁipstkg &, once... ageon thle

ol e surrac vera
times, for i e“g%‘ﬂ”g 1?%%“ ?f%eﬁu%%ﬁgug%?pgt 'l@ l&%??e%%%ndl ng to
each of Jﬂhe mxehed:rnmsclpms]are successivelyit pickedmphtromckthe side of

the substrat Qahddiv@adifedt 2N 'f‘i?d'é“éﬂ&w&ubemééifwﬁhéﬂeoéd%é' on force
of the adhesive corre%gfndlng to t rradi ated portio f_.the substrate 2,

and t her eaf t @PQYRSRRRIoned pirradiat on meth°d'aYQeﬁﬁéﬂeﬁhﬁppﬁﬁhﬁﬁgns of
the pushing ol 5 ael mdade hdrlde inpuhéeﬂnuertbrpﬁhereafuaﬁdsalver pi cked-

above ment | ol o Lot [FSbrde 1 14 ReRiGME frcBhe BORLORORSEELER of,

hol | ow i¥$ t h&hentpushing eod o smdthat the irradiation and pick up
operations can be effected at the same time, thus the
apparatus can be simplified and at. the same time, the
time necessary for the pick-up operation can be.
shortened. | _ _

20 ~ In the above-mentloned treatment of semiconductor

wafers, the_wafe;SChlps Ay, Azn....,.. may be subjected
to pick-up treatment immediately after dicing, rinsing,

and dxying_without effecting an_expanding operation.
‘The adhesive sheet 1 of the present invention is
25 preferably used in the processing of semlconductor
‘wafer, from dicing operation up to pick-up operatlon, as U
illustrated hereinbefore. Th;s_adheslve¢sheet_1.may
‘also be used in masking an object to be coated with
coating materials. = As shown in Fig. 7, in the case of
30 an object 8 to be coated, for example, an automobile
body, onto the surface 9 not to be coeted:with'a coating
‘material is applied the adhesive sheet 1 of the present
invention,_end_a.cpatihg 10 is formed on the object 8 to
~ be coated, as it is. Thereafter, the adhesive sheet 1
35. is irradiated from,@pside with radiation B to lower the
adhesion force of said adhesive sheet 1, followed by
peeling off the irradiated adhesive;sheet.l-from'the



radi ation source 7 is provided in the hollow portion of 15 the pushing
rod 5 so that the i rradi ati on and pick up operations can be effected at the
same time, thus the apparatus canh be sinplified and, at the sane tine, the
tinme n&cessary for the pick-up operation c be shortened. 20 In the
above-nentioned treatnment of sem conductor wafers, the wafer chips A, A2

T maydbg ophiete! ?ﬂt‘&it)blé' Q!ém}tﬁédt re&tx{f&ﬂhsid WAl fi:trféﬁté glg %tfﬂﬁi R
rinsing, an rying wthou ctin n expandi n perati on. esi ve
sheet 1 of the % g‘e Fﬁ?@ﬂﬁe&% f%f% t&a& %}’Q%‘é’& W*ltlhe’: N ng
of sem conduct oorwdieposiftr om the EnrdatericOthe) dbj diitcls Ho MeelcdatEd. as

I llustrated hereinbefore. This adhesive sheet 1 may al so be used in

maski ng an object to be coated with coating materials. As shown in Fig. 7,
in the caseSof 30 Sheopresent timvientdoa da iﬂdmsﬂ:mtyﬁde,bedmvalhyomﬂa'ﬂsa

body, onto the g fampletOt thit Qﬁc“s%;ﬁ% Y cﬁxé“t‘i"i‘féd“

t ot _
appl i ed the adhesive sheet '1 of the present 1 nvention, a coatlng 10 is
f or med o t he oém@mte%lﬁelebaoea'amémmeé torjthase teeqamn -adiartse
sheet 1 35 | S airie gdiveine by’ Weiightsi de with radiation B to |ower the
adhesion force of said adhesive sheet 1, followed by peeling off the
I rradi ated adhesive sheet 1 fromthe 21 object 8 to be coated. In this
way, thereliOs ofixample dich an excellent effect that no adhesive wll

remain on or deposit ﬁdyi

The present inventi orwgwﬁs}gﬁ ?ft%zf*fb quq? rf&st]?: exaq'rripﬁ%t ?e[?l%t

shoul d be const S¥O% #nhRiXtWre SRIRNIFInG Iifﬁy af an afm ihose
exanpl es. Partsmgwer(abxedwngmer Br -liaﬁ:ﬁm Qdryd rawlhﬁﬁi - | ayer

ok g corpos! LRl sl SPRASOT BRI PPl S

15 oligomer having a molecular weight of about 7000 (a
product of Dainichi Seika Kogyo K.K. sold under the
trade name SEIKABEAM PU-4), 1 part of a hardener (a
diisocyanate hardener) and 3 parts of a UV curing
initiator (a benzophenone type initiator) said mixture

20 additionally containing 2.5 parts of silica fine
particles (produced and sold by Degsa Co., OK-412).

‘The composition thus prepared was coated on one
side of a polypropylene film substrate of 80 um in
thickness in such a manner that an adhesive layer to be

25 formed thereon may have a thickness 10 um, and the thus
W coated substrate was heated at 100°C for 1 minute to
prepare an adhesive sheet.

Onto the adhesive layer surface of the adhesive
sheet thus prepared was applied a black melamine plate,

30 as an imaginary silicon wafer, having approximately the
- same diameter and thickness as in the silicon wafer, and
the adhesion strength between the melamine plate and
adhesive sheet was measured according to JIS-2-0237
(180° Peeling Method, peeling speed 300 mm/min, width of
35 . the test specimen 25 mm, measurement in a chamber at
23°C and 65% RH), whereupon the adhesion strength as
. measured was 1500 g/25 mm.



thylhexyl acrylate), 100 parts of a urethane acrylate 15 ol i goner havi ng
a ‘mol ecul ar wei ght of about 7000 (a product of Dainichi Seika Kogyo K. K

sol d under the trade nane SEI KABEAM PU-4), 1-part of a hardener (a

di i socyanate hardener) and 3 parts of a Y¢ curing initiator (a benzophenone
type initiator) said mxture 20 additionally containing 2.5 parts of

silica I! ne. |toart | cdibsédqpiontres thd sahdsbveDsgyarfeurfélSe46£) tfobe -
CcO osI I on a e .0 a (0] ene Irm
Coherrat o o ey et Nag (LNl a8 oL ShoBnd i pRORYLSTe T LT
to be 25 f;icavielebradiabion (UV)i frnnsanlalteccplmgdhugh t hus

d sub d
coated substr % aé’t?ﬁes %%i-f&‘fg 14Rp' gé"f; &mM ﬂgféﬁdiﬁt%ﬁp&iét?ﬂcé hgsi ve

sheet. Onto t r su esi ve shee prepar ed
was appl i®d £B ac kT%Imﬂ‘élﬁl‘aF'éreﬁgth HQtHﬁePrrﬁBPnHl§°§| an-’-ééﬂln&f er,

havi ng apprO@Mela/nd hedrestvei. QﬁﬁéﬁrwaﬁdméHSﬁkéﬁséfﬁérl fhéhevsi | i con
waf er, and thg adhge on strenath bet éﬂ nt Etﬁte and _adhesi ve
sheet was neattreatt %Qﬁdlﬂﬁe BUBPR. 523 fiéﬁn PEEFPHG VBEhBGASHEE R
speed 300 mmdecreased htof 13520 gMBStmmt speci men 25 nm neasur enent |n a

chanber 2 Ler] AifeBShE hackhEaUPan FlEe dbothanns] LESALY giatgeasured

was 1500 g/ 25 mm ubsequen hesi ve Iaier surface of this
adhesi vel&hecpeqied | f?%lhb%daﬁbﬁsl‘@eééﬁsrmk'?ﬁ visually| énspgeted on. (UV)

froman air- gapéid Gwdls o' 65EFPelCAEUAY ! aﬁp 48Re¥i¢8) whitRJhahi on
di stance 10 5 e adhesi on étren betm% n-the bl ack nel am ne

pl ate and adlﬁ@%nzéh%%t sTHRALAPE 1Bt g@r"dt RBXERCPrr adi ation, whereupon

t he adhesion strength as neasured decreased to 15- 20 g/ 25 nm Vhen t he back:
si de surface Qf ] pyat ¢ 10 peel ed from the adhesive | ayer wa

visual ly i nsgected tf Was Mot —oObserved at al I any adhesive whi ch had
15 - An adhesive sheet was prepared in the same manner

as in Example_l except that no silica fine particles -

. were incorporated in the adhesive layer forming-
composition, and the adhesion strength between the black
‘melamine plate- -and adhesive sheet before and after UV

20 _1rradiation was measured.

- The adhesion strength as measured before the uv
irradiation was 1,700 g/25mm, and after the UV
irradiation was 500-1,000 g/25mm. _ - :

The back side surface of the black melamine plate
25 peeled after the UV irradiation from the adhesive sheet

- retained a liige.amountlof:the-adhesive;which had - W,

adhered to and remained thereon. -

Example 2 : _ _ _

30 o An adhesive sheet was prepared- in the same manner
- as in Example 1 except that in place of -the urethane
acrylate oligomer, dipentaerythritol monohydroxy-

- pentaacrylate having a molecular weight of 700 was used
--as a radiation polymerizable compound, and the adhesion
35 . stfength_between:the black melamine plate applied onto
the adhesive layer surface of the adhesive sheet thus
prepared and this adhesive sheet was measured in like



Jadhered‘to and remai ned on said surface. Conparative Exanple 1 15
adhesi ve sheet was prepared in the sane nmanner as in Exanple 1 except that

zno silica fine particles were incorporated in the adhesive layer formng

conpoiition, and the adhesion strength bet

adhesi ve sheet before and after UV 20 irradi ati on was neasured. The

adhesion st enfiahings Wb AnLR: by Wlddiddisag.on vas 1,700 g/ 25mm
and after the W |rrﬁ |a%§§n was 500 ., 000 g/ 25mm The back side surface of

t he bl ack mel am ne

s meagired hatoneothe 8 t he

An
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adhesi ve sheet ghgetieasured in |ike 23 manner before and after WV

i rradiation.

The adhesion strength as nmeasured before the UV irradiation
was 1400 g/ 25mm and after the UV irradiation was 80 g/25mm 5
adhesi ve W0 chExampdehd ed to and renmi ned was observed on t he back side

surface of the blac
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adhesion strength between the white melamine plate and
adhesive sheet before and after UV irradiation was
measured in like manner. '

The adhesion strength as measured before the UV
irradiation was 1700 g/25 mm, and after the UV
irradiation was 6 g/25 mm.

When visually inspected, no adhesive which had
adhered to and remained on the back side surface of the
melamine plate peeled after the UV irradiation from the
adhesive sheet was observed at all.

Example 4

Exampie 2 was repeated except that a white melamine
plate was used as an imaginary silicon wafer, and the
adhesion strength between the white melamine plate and
adhesive sheet before and after UV irradiation was
measured in like manner.

The adhesion strength as measured before the UV
irradiation was 1400 g/25 mm in the same way as in
Example 9, and after the UV irradiation was 30 g/25 mm.

When visually inspected, no adhesive which had
adhered to and remained on the back side surface of the
melamine plate peeled after the UV irradiation from the
adhesive sheet was observed at all.

No

No pdihesdive mhiich hwdh@hﬂdmnu;htcpanmhamm@dnnealuas ng a
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S ter: thendy irradiation £ rmnb;t-awee@ ive s

and



adhesi on strength between the white nel amne plate and adhesive sheet
before and after UV irradiation was 15 neasured in |ike manner. The

adhesi on strength as neasured before the UV irradiation was 1700 g/ 25 mm
and. &f ter the UV irradiation was 6 g/25 ny), Wen visually-inspected, no -
adhesi ve which had 20 adhered to and remai ned on the back side surface of
the nel am ne I‘;eed 1d . UVirradl ation fromthe adhesive sheet
was observed a npl e 2 was repeated except that

" a white nel anine p%%’t}ﬁeb@’%@“%ﬁ|W%$§P%@#¢Qcﬁ?‘mferth%oﬁt he
adhesi on str ewm:&mw«;»ma &:dselmdlewla&t einftel i iRe S8 i g et

before and after rr ti The
adhesi on st reﬁ'@tfﬁ ds W?éﬁﬁﬁﬁﬁf %’?M?W%?R Kﬁf%rﬁ%‘se ﬂ&%‘ﬂ‘% nmin
the sane Gay @late Brdnadhelivencshdaeterbefara)\and rakier iWh imadiatidd nm
When visual |y Jjaas ed‘cix?‘ggﬁe’é‘ﬁﬂméxch had adhered to and renai ned on

the back side surface of th am ne plate peeled after. the W - '

i rradiation from t Theydsihasion siarengkh A5 dreaspred hefore the Fpar ?k‘l ve
Exanpl e 2 Conairaidietiomwals wW%/maﬁﬁephwmaﬂ@a&a a@li& nel am ne

Phe wi 1o ol SAMPERC e OAmRIS dhe Al after s R0 Drtrafacioppad ™ "o

i rradi at 1on vvasg/emsmmd in like manner. The adhesi on streng.t.h ‘as neasur ed

before the UV irradiation was 1700 g/25 mmin. tEe sanme.-way as in

CorrparatlveEm {le the Wi M md Gk?5 N

Attention is directed to the inventions clainmed in-our copending applicants
lindins. wot . 21847 4], 2221468 awl

nos. 2184741, czfsaadg r% s 218474 | U

22214 70,



19221470: 25 CLAI Ms: 1. An adhesi ve sheet conprising a substrate having
.coated on the surface thereof an adhesive layer which 5 |ayer conprises an
sadhesive and a radiation pol ynerizabl e conpound, characterized in that a

| i ght{scattering inorganic powder conpound has been inc II u
adhesi‘ve | ayer in anamount of 1 to 4% by W ght, and th ﬂ“ﬂlﬂﬂm "m ﬂll
pol yneri zabl e %ﬂ ggnpound is a urethane acrylate oligoner ‘haviny a8 *

nol ecul ar wei g , 000- 10, 000 or is dipentaerythritol nonohydroxy
pent aacryl ate. 2. The adhesi ve sheet according to claim1l wherein the 15

i ght scatteri I NQLJaAl i L N r,
silica-aluninaigomdgé %@hﬁfggggg%%%F.E?a&f#§&#§?ﬁggkﬁﬁg a@%hcagﬁaggn
adhesi ve sheet coatedsgns §be sumfasen theresfcan adhesiye Jayerc»bdehf rom t he

20 surfage fohb@w eambriadsabhoadhiesive HECS vaaiMkiich COMprises using

as e sheet an esi,ve_.sheet as cl_ai in_ either. pre i.n a2 :

method for pr cBRLYASTIZAPLE GOEPERAGy; SEaraSherized o, Hhatn d i@t or

whi ch eehpri sescakterdngadhorganie pawderaicompoundn hadhdsiere sheet as

clainmed in cl ai, [ iqMe2; r Si he _saj fer to.fQrm

sem conduct or &ﬁ:cé , 05%'» 1% 3:?')9 aidﬁg%g.ﬁr il:%%et&'hg‘na%h%?%g%l é’fg} ngr°the

sai d sheet whed8bpyt Weighti,camduthat dhiepsradiptisadipolymenigabdsed from t he

said sheejg  compound is a urethane acrylate oligomer having a :
molecular weight of 3,000-10,000 or is dipentaerythritol
monohydroxy pentaacrylate.

2. The adhesive sheet according to claim 1 wherein the
15 light scattering inorganic compound is silica powder,
alumina powder, silica-alumina powder or mica powder.

3. A method for attaching an adhesive sheet to a
surface, wherein the sheet is readily released from the
20 surface following irradiation of the adhesive, which
- comprises using as the sheet an adhesive sheet as
- claimed in either preceding claim.

4. A method for preparing semiconductor chips from a
25 semiconductor wafer which comprises
o a) attaching the said wafer to an adhesive sheet as
claimed in claim 1 or claim 2;
b) processing the said wafer to form semiconductor
chips; and _
.30 «¢) irradiating the adhesive layer of the said sheet
whereby the semiconductor chips may readily be
released from the said sheet.




