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1 Adhesive sheet suitable for Sem conductor wafer processin;)Fégtgloég?ﬁE

| NVENTI ON Thi s invention relates to adhesive sheets and, nore particularly,
0 adhesive sheets which are preferably used in dicing sem conductor wafers
into chi ps. BACKGROUND OF THE | NVENTI ON Sem tonductor wafers of silicon,
galliumarsenic, etc., are normally relatively large in dianmeter when
produced, and the wafers are diced into chips, which are then transferred
to the subsequent mounting stage. At this tinme, the sem conductor wafers

are subjected, while still applied to the adhesiye |ayer of an adhesive
sheet, to such stages as dici nghdRegdvegsheet; suitabl@ Lor, picking-up and
mount i ng. Adhesi ve sheets whi e i) aesdngy the dicing

stage of sem conductor wafer manufacture as nentioned above include those
whi ch conprise a substrate such as a vinyl chloride or polypropylene film
or sheet..and thereon an adhesive |BEERLD OFJHE INVENTION i ally of an

adhesi vawsuch as an acrylic adhesive or the like. In the adhesive sheets
having an acrylic adhesive layer, however, there was involved such a

probl em t hat the chi pThier dnventiennredates tocadherivedshegtr@ddyhOXss
w |t h thﬁ'adhezi vsa%hema&qugw Qéh%%i&%d-shwlsb ! nwﬁibheaegnprbmemmw to
sol ve the probl em nenti oned’.above, ,t here has be r sed, a_process
wherein the adhe¥P§d &BpBFEH“FbSFWéQﬁﬁqqf grbyag%rgdﬁg Py ERIREst i s

m nim zed by coating a substrate of the adhesive sheet, not wholly but
partly, with the adhesive._Accogﬁb&gpbgubhbg Eggzxg&gﬁgién however, there
I s brought about such a new pro _ a decrease in adhesion
StREDgth S - ' o '

Semiconductor wafers of silicon, gallium-arsenic,
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
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 conprise a substrate
such as a vinyl chloride or polypropylene film or sheet
L/; : 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
chips were contaminated on the back side surface thereof
- with the adhesive which had adhered to and remained
‘thereon.

In order to solve the problem mentioned above,
there has been proposed a process wherein the adhesive
applied to the surface of an adhesive sheet is minimized
by coating a substrate of the adhesive 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 subsequent to the dicing stage, such as

rinsing, drying and expandi ng, though the amount of the adhesive used v
relative to the full nunber of the chi ps2decreases and thereby | essens
contam nation of the back side surface of the chips with the adhesive to a
certai n ext eRFOCREFeshowevpEet ShRFEC i SabXoughinabeutosughe a memhe

b T o Bl b L B e have.
up to pick-u age, are desire su sive sheéets hav
an adhesi on gﬁﬁ?ﬁgguVPfEFeﬁslPﬁ Fﬁhﬁgﬂgﬁ 5%Fﬁ§'tﬁgﬁe8ﬁfﬁﬁ'Fﬁ@*ﬁburse of
thfa di cit ng spegk ofift ﬁr_bhetmepauuiesg.vet-m;etbdhriﬂmgt Istagesk-gp st age E_he%:
only retain sikan.far n n e sticks
to the back %ngéggrg g’c.ke:go?' Bgi é’%&é‘?‘ﬁzg\%&%ﬂ %%g‘s.t“ﬁ %&ﬁqﬁo@%’; ent
appl i cati on aud/ ezpending: &howgbs&henamonmt, ofzdhe adhesiyves wsedensitive

adhesi ve | nCrdgatdvextbakfe f0I1 HMbET ot ithed eipls) decHedlsds Amr of T zed
in that the epoxy.equival ent val ue ,of the adhesive is 400-900, and the

i oni c_phot oi EREFEPY; lesseps. confamidatian af, Fhe brsk side SULLaRe | on-

\S/enSivT ive 3|r Iamatg_e enF.pgl ;sza.it_hsthia @anies ive ®o ¥ a;ézwaiwnesweaiv ( tly.st s of G oup
a, or a, di al opi_um salkt.s.cqnt ai.ni.n a _net.a

hexaf | uori des andkﬁ’lggé' ¢ E&ﬁe?ﬁ %Hif T8 1@5:@?13;&3%%5 rﬁ?& d‘irhifﬂeat or

bei ng pr esenpriegessingostagel oécsendconduahiest vafiexr peinpfindtuxs ,on of

oxirane ri ”g%rpW“%h‘ébHi%ihﬁ a¢aeE B Itt'i, rﬁi\.gd.Jué,_ W@en Ijl TR dak idpsure to

actinic radiation. Further “Japanese Pa ent Lai ubl 1 cati.ons

Nos. 196956/ 1§9-bggushsthgt gabesive sheels daveeans aghesion e al | eged,
to satisfy tfereeosafficienteto e@taitimrifer vhipsadiraiesn dieaitte

R
but in the pick-up stage they only retain their adhesion
force to such an extent that no adhesive sticks to the
back side surface of piéked—up_wafer chips.

International patent application PCT/US80/00822
discloses normally tacky and pressure-sensitive adhesive
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
selected from the group consisting of radiation-
sensitive aromatic onium salts of Group Va or Vla, onium _
catalysts of Group Va, VI or VIIa, diaryl halonium salts \;)
containing Group Va metal hexafluorides and triaryl
sulfonium complex salts, said photoinitiator being
present in an amount effective to promote the -
polymerization of oxirane'rings,'whereby said adhesive
is readily detackified by exposure to actinic radiation.

Further Japanese Patent Laid-Open Publications
Nos.196956/1985 and 22313971985 disclose adhesive sheets
which are alleged to satisfy the above-mentioned
requirements, said adhesive sheets comprising a
substrate having coated on the surface thereof an
adhesive consisting essentially of a low molecular



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

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

tshr ee- di nensi onal network on irradiation with [ight. The | ow nol ecul ar
conpounds having in the nolecul e at |east tWo photopol ynerizabl e

car bon- car bon doubl e bonds &s* exenplified in the above- nentioned

publ i cati ons i ncowmpeund havinid|ig diwenaalkeqitle |at deash tweet hyl ol net hane

tetraacryl ate, phRpolyidridarld %Hz‘»ﬂciﬁ-%a%ﬁ FRBIY idddlad %tx{cﬁen“éﬁﬂgat e,

di pentaerythritol rmnohydr ent aacr e, dj ent aerythritol
hexaacryl ate, 1SAPahi®, €d¥"y‘&1‘1 c%/ %ﬁ"’eﬁ Al ‘T%Pd{?@dﬂﬂt"fﬂ%ﬂﬂ ate,
pol yet hyl ene gl amudadﬁmrqﬂ atith QagherCi all'lig/ mlﬂdtdcm]dr gnpamds

acryl ates, etc. d
substrate havi ng%@'&%?‘r{ (ti'-}ei{rge(#lélgérlc%g%e3| ve ayer c?n&%ﬂsen [ aefl y of
such | ow nol eculcarkanmsanhbon [doubie ihondse am|exanpl ifiiedn the above-

EZLL"EL:”? ﬁ%ﬁm%?‘ﬁéﬁ"ﬁlﬁh% an dhgﬁﬁf‘;{;ﬁmﬁ?db'
-:re}tr)nofgngﬂ‘r:} gtr:e i ke a m rrlajmﬂ ?a%&%ﬁb%mmrma foughe
however, there |t§m%s HiJeP e%%?%%aﬁ%?ﬁ%%‘h Zdirg'tjiggn W th
such radiation wnﬂaamlﬂtn, iﬁpﬁnmmﬁt% hexaacnykatee, 1idre

adhesi on streng%ﬁa% B ! %Iq ﬂtﬁ% af) dg e &1 ST L a ST t@]

decrease sufficie adhe5|ve sticks, 1o and, remai ns on

the back side sRYlgethy e o COMMRESIRLIY AVRLADLS ) i od

oRt‘o;t hedadﬂey \eR1 1 o eresaget is diced into wafer chips and
the diced chips are t the nosition of the chip.h n
det ected by neans of IQFB?% ﬂﬁtt ea% s’r?é?\t%}?)% %‘?ﬁ]fg%ﬁ%%e%t,

however, there |snhﬂmwmmmgactpnwehhermubmaa¢hesive_layer
consisting essentially of such low molecular compounds
having in the molecule at least two'photopolymerizable
carbon-carbon double bonds as exemplified above involve
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
_ 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
. 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
- 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,
‘tha detection operation of the chip cannot be perforned with satisfactory
accuracy and a failure in the detection operation sonetinmes occurs. (3)
Where the wafer surface to which the adhesive | ayer of an adhesive sheet is
applied is greyed or blackened for sonme reason or other, there is involved
such a probl e Rdhesive wheet heefliects vthe detectionrbeant ati theh

radi ation sudhfs: !l pesitode) & Kbt&!&tﬁéﬁkoﬂpoﬁéfgﬁieﬁ Bfe S”hﬁ.‘?. duct or

waf er chips, the adhesion.force.of.the po[tions eS|ve ayer of.
t he adheste E%Ekﬁ e vith Bbﬁf?ﬁﬁgrbfaFﬁBr§¢Eyéﬂdoa bl ackened
portions of vﬁdﬂurbeisn nchie ddetection %ﬁéﬁ&ﬁﬂéhkéﬂdtﬂﬁéérééaﬂf¥ the

hesi dh t the b k e surfac fer chi ps.
(9 Th'the adnesi VPENMEFLHAE PRecr suBEdes €5 il o8 Ene pdBasiven o
probl em t hat laleelacn@sﬁWeadMS:bVeeshae‘hl jtsdappkﬁeésibugreyédwrt he optimum
| evel, thus tﬁﬁéﬁéﬁ £or | $6né | £2afin ‘O PSenLiE PRLES UL LhYL1yRECOREY the
In oné

pi ck-up operatio above- nent | atihéstve re’is

observed suclPUe r‘btﬂ’%ﬁ’ﬁ’%%tt%'éa%‘é%na"@%%ew aghesive sheetreissheet, such
as of pol yvi Mrd&ﬁﬁed&:ﬁhpfﬁdﬂ@ﬂdﬁ%hlésuﬁféré‘ﬁiélé’e'biﬁréﬁé sheet in

d adh ets tens force.is i ed t sai d, adhesi ve sheets
j\zlen 3/af Zfls\/%%é}gﬁﬁfl tda%?lt% s@ﬁl %ﬁ‘ﬁ‘bﬁ?ﬂ‘g‘% %tga T \FRiPS nethe s appl i ed
waf ers are diaghesion fmrcps ofirthe lpostibens ad L sheeaduedﬁveorﬁyei:oagat i on

ft the co t [ rs,. [e a

Gt ot i on_ ooE sdﬁbﬁ heet orpddinding Yo "BE ot IShE Hedthesi ve
sheets cannotdXRYed Q¥ RIagkened pertionsiof vatexfdroes onohedecbeasecent U
processi ng orsarﬁiﬁexwm hémd CECedPdiNG] PrendLAdReS YvE ORERE e £5 QRE

another in theema r?sr on e!: Li:act.]l? snPée ‘surface of wafer chips.

(4) In the adhesive sheet as mentioned .above, there

is observed'such a problem that the adhesive force

- certainly decreases but not to the optimum level, thus
the lérger is the size of chips, the more difficult
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
adhesive sheets, a tensile force is applied to said
adhesive sheets when wafers are applied onto said Q;)
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
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,
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



there is al so observed such,a problemthat when the adhesive sheets, after
the conpletion of the d|C|ng operation of the wafers applied onto sald
adhesiive 5 sheets are subjected to irradiation with radiation such as
ultraviolet, an eIongation or defleetion eccurs afresh in the irradi ated
adhesi ve sheets or such elongation or defle®tion which has occurred in the

adhesi ve sheets in the d|C|ng -stage of the wafers as nentioned- preV|oust
i s sometines ret&nfelsy nargaspp ﬁ&Gt&Fe&°aéﬁ€§ﬂéét§ﬁEeF§thaFﬁdﬁéﬁéens&N&

|rraﬂ|ateg adhesaseuiheaﬁiomato0hnbelﬁﬁgati©ﬁ b§ dewaéetibﬁXoFFhr%ranSfer
to the su sequent g or,.the received wa nut ua cont act
with one another?® ﬁ E&aﬁé& 35 ad&BfEeTg Stie # PdﬂrTﬁE% esent

i nvention is |ntehdngatmonobredeﬁdbctéohnwbabhphaslocsuaredcuatthemtttthe
prior art as ”enaﬁgagﬁtvabgneetgd iht %h(ebjdﬁ&tﬁ:ga%%a% b? khe Ezm'g'e%g' '2& A

first object of I nvention 1s to rov esrve Sheets
sui t abl™ewé or usemﬁﬁtseﬁﬁéo§€GHﬂ§PsW¥f gometdmesc retpined galGh&dheS|ve

sheets being suchrthaiaewan aahetshoeweheet&qr Baaenta.acee sapal I;Qeaaataeean

adhesi ve | ayer ofF%he adhe sheets %% &He adheS| rce of the

adhesi ve |ayer sf Fﬁ?gﬁtﬁ 5r83§@§ 31 by, 8 ?ﬁ Qe for

subj ected in thetpankfer tbagheosubseqpemtupdckrupfstagbupomamhbacture to
di at thy, d Ltk

rradianon Wit Nradelveadiaiedn RedknnganthclUiRA°BHY BRI AW Hlere

sticks to and re ce of me er chi.ps as picke
A second obj ect wafeKebPxyention is to provi de adhesi ve sheets which are
suitable for use in seniconductor wafer dicing operatlons sai d adhesi ve

sheegs bei ng sueh that mhen mateulchtgs ar e Blckedlﬂ% ON

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 prov1de
adhesive sheets which are suitable for use in
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
subjected in the pick-up stage of semiconductor wafer
chip manufacture to irradiation w1th such radiation as

"ultraViolet and accordingly no adheSive sticks to and

_ remains on the back side surface of wafer chips as

'_picked up.

“ A second object of the invention is to prov1de
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
means of a photosensor can be performed with
satisfactory accuracy and accordingly no failure in
operation for positioning the wafer chips occurs;



fromthe adhesive sheets, the detection of the chips hy nmeans of a-

‘phqt osensor can be perforned wi th satisfactory accuracy and .accordingly no
faiture in operation for positioning the wafer chips occurs; 6 noreover,
t he adhesive | ayer of the adhesive sheetsghas a sufficient adhesi ve force
before ultraviolet irradiation of:the adhesive sheets but retains a
suffici ent| y mowewesrd thibcadbesivectapércoft bhei adhdsiveoshaets hhst no

adhesive’stiq¥ &ffié@%ﬁe %dﬁéQEVéug§g§g BLfLPS &TéfgvgggsturthernDre, an

operator, supervising, j-on_can easl tain whet her or
not the adhes#ﬁﬁi@#ﬂﬁ&@ﬂlHaﬁetbeeﬂ esameasbgetshbubbyepaensnaung possi bl e

troubles in onefeiéHén oaecfésyeaaaaﬁaslént Eb{-&l 09f€&i~ fhel Ne i nvention
is to provide, adh |ve eets gﬁﬁg pare .sul {abl e use .I n sem conduct or
S

waf er dici ng YeAt? gn such 9ea§h§§%¥eb§Fh§k§uEﬂ thet bagkn when the
waf er surfaceside véirface aefihenéeVwakeycandf fhethébmeres ahcopératozppl i ed

d th h Qf~-t h
adhes: ve. | ay B VREEng Ptng MFoL68 0P Rhr PU8 Can Ao EEY: RRCBFERSE o
bl ackened pmehQ#hﬂbfoth@ot@thesadhesiveeﬁhe9tdebawasbeennirhadpathdup
stage of Sen1£KEEEE}0§r&6éﬁ£iﬁa ﬁogaﬂﬂiéctfoﬁbfgérfntgﬁe?egféhvﬁ e}Begls are

subjected to jirradiation wth-Such radration as.ultr t and accordingly
no adhesive sﬂ%&s“?ﬂ"%d remains on the wafer chip surface and, noreover,
sai d adhesive |layex twirad eujécclenttndhszﬁveﬂtieﬁcesbeéo Sotligeul travi ol et

or ovi do. adhed POEHEE EokiFe VRELA afs' HEEAPRS! £ B, 18 cing st age. o
eIongatlon(Nsenﬁ¢qndmcmnncnafcr|dlaiagbopenatiehsetsaidtadhesmvelve she\‘§
onto which t hghd@€& SefiiYCsuch that even when the wafer surface to
which an adhesive layer of the adhesive sheets is
applied is greyed or blackened for some reason or other,
the adhesion force of the adhesive layer at the portions
thereof corresponding to the greyed or blackened
portions of the wafers sufficiently decreases in the
pick-up stage of semiconductor wafer chip manufacture
where the adhes1ve sheets are subjected to 1rradiation
with such radiation as ultraviolet and accordingly no
adhesive sticks to and remains on the wafer chip surface
and, moreoVer, said adhesive layer has a sufficient
adhesion force before the ultrav1olet 1rradiation of the _
adhesive sheets. ' \J/
' - 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
sheet of the adhesive sheets onto which the wafers have
" been applied no elongation or deflection occurs afresh
in the adhes1ve sheets hav1ng the diced wafer chips
thereon even when said adhesive sheets are irradiated
and moreover, even when a slight elongation or slight
deflection occurs in the substrate sheet in the dicing
stage, said deflection disappears by virtue of passing
the adhesive sheets through the 1rradiation operation

-



been applied, no elongation,or deflection occurs afresh in the adhesive
sheet s, having the diced wafer chi ps thereon even when sai d adhesive sheets -
are irradi ated and, noreover, even when a slight elongation or slight

defl ection occurs in the substrate sheet in $he dicing stage, said

defl ection di sappears by virtue of passing the adhesive sheets through the

i rradi ati on operghéothe rzsamdlhbeaanaahbbnehadhescaﬁ pBegbgeivRdb@ith
recei ved with accurac ar f:eécei vi.n SUMMARY"'OF THE | NVENTI ON The

adhesi ve sheets 6?°Pﬁé°¥n9¥nFl 5RCBS Pgs§°§ *substrate having coated on the

surface thereof an adhesive layer which layer conprises an adhesive and a
radi ati on pol yneri zabl e conpound - | TdN'€ substrate is an
et hyl ene-(neth)acrylic acid copol of said filmand a
further synthetic resin film BRI EF DESCRI PTI ON OF THE DRAW NGS Figs. 1 and

2 are sectional viewspgg hafieadb@SkheetBepirSthk hOeRtE28ANEoMpYERE @n, and
Fi gs. Ferare illustration ShOMAng?iald adhES|ve heetghused in the course

of sem conduct or SHRPEFak& BRYAng: SORESH PR the. PHyTars EPErePS #Re pi ck- up
st age of dlced.ma&hes;vslgayériwhaUhluhyetrebmpulsbsmangaaheélaéhamﬂva

sheet used in.th 0 ' [ r L
DESCRI PTI ON OF Tﬁﬁagﬁ§§§? bﬂq§& églve g& B gﬂu?héte?5§§ht§3n§gh I on
are illustrated baeoanbstuate|RSWanhethNAe@scéme&hﬂnsrxaesnp§n¢+ng :

drawi ngs. As cangg oi Brf #9Th b aCGihhindltebPWsaiaWihk Bna al
present adhesive s I,s conposed_of a substrate 2 and an adhes ve Iayer

3 Bef ore use ofSYHF§e§éﬁe§F§QQﬂ§¥HF'|t is preferable to tentatlvely appl y
qy/lppable sheet~4 as shown in Fig. 2 in order to

- BRIEF D IPTION OF E _DRAWINGS

. Figs. 1 and 2 are sectional views of the adhesive
sheets of the present invention, and Figs. 3-6 are
illustrations showing 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
used in the course of masking for coated products.

- DETA DESCR ON OF INV ON

The adhesive sheets of the present invention are
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
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.

The present adhesive sheet may be shaped into any
forms such as a tape-like, label-like or other form.



prot‘ect the adhesive layer 3. The present adhesive sheet may be shaped into

' forms such as a tape-like, |abel-like or other form 8 Suitable as
the substrate 2 are materials which are low in electrical conductivity and .
excejlent in water resistance as well asgin heat resistance, and on this
view, synthetic resin filnms are particularly useful. As will be stated

IazI er, the mﬁﬁeﬁlacﬁ‘ﬁsﬂéehémraﬁe nhaﬁeUﬁeéert 1&13%1@%%8”#%21?%036
t e rate 2.is, n
[?alngpiafgn? Sﬁ\ﬁ fé‘:é% e%? Fi%‘é?t ‘ﬁbﬁﬁ?ﬁﬁ?‘é g% YateR ation but
must be trancpaistAngm s seell aadeinvbeaticresistante ccand 6w thﬁ?
di at tﬁﬁnﬂhﬁ?@ﬂé t gpimbh yl e
QL;?h;ZCLgrlciggld co ner*€¥?§1f? dgr§ugiééféﬁ%%¥%giégéf+g1cd%%rlS|ng
t he ethylenéwf¥%thﬁa§£%¢?@ later cotheypEesent nadhesivecsheet t§nt hetic

resin film Sﬁﬁbnaﬁs&!)l Yﬁﬁdﬁ&d%htheaﬁwvradiaeﬁaéf EBPOL YO -
polypropyle ?2% but polyurethane

pol yrret hyl b?&% e?ﬁe“%?e Vln %éaggébggsheet requires,
after the dltragspdremu1wwadusabd aﬂhesiveasheépaﬁS:Eijé€§§?Ff6 ﬁ?;h:gh
s ext enei biFFgiAE1dn BUE BAkE bR E2anSBAXEAL JhSh, FRIY dakesiytl e,
substrat es héheet e subiected| teo\ UV iruaddatianic in the case of the
Lreatment processiRoued SREBERECLAVEREIoAULRECRLELPAEY S5k 4 O the like
where no sucht§§ gﬁﬁ“fﬁkéﬂfﬁ%ﬁ?f&clicggecggolyner film. In

addition, a laminate film comprising the ethylene g)

(meth)acrylic acid copolymer film and a general '

synthetic resin film such as polyethylene, ethylene-

vinyl acetate copolymer, polypropylene, polybutene,

polybutadiene, polyvinylchloride, polyurethane,

polymethyl pentene may be used. :

Where the present adhesive sheet requires, after

the dicing of semiconductor wafers, an expansion

treatment, it is preferable to use as a substrate in the

conventional manner a film which has extensibility in

the machine and cross machine directions. However,'

substrates having no extensibility are also usable in

the case of the treatment processing of semiconductors, .

automobile body masking or the like where no such S

expanding treatment is needed. -



On the substrate 2 as I 1l ustrat ed above S provr ded the adhesive | ayer 3
whi-ch {is composed of an adhesive and a radiation polynerizable conpound.
Acrylic adhesive are preferably used as the adhesives in the present
|nvent|on though a wi de variety of convent Honal |y known adhesives are
usabl e. \ Practrcally speaki ng the acrylic adResives referred to in the

present "invention ar exaqaml SabBRRATR 2 ¢ em%q c,enstrtutrve koi'o%'iﬁed

copol ymers conprrsrn acryl f¢:esters as principa

uni ts, copol yneth& rec layex: 3 which & commaseshof anafbesivend

m xt ures thereofand 'Eﬂq-aaiaftthegop_ IZablle ddMpgurieqnt ai ni ng, as acrylic
ester nononers, ethyl, methacr but net hacryl ate - et hexyl

met hacryl at e, gI yci d rﬂé{}ﬁ: @%‘Fﬁgg %WM r‘ﬁ?ﬁqg Iq:X’lee etc, an

t he above-nmenti (adhe thenpriesent dnvdntian, d:lmtgu:a wistecad of

net hacrydic %ﬁ'\ﬁ? dl-@ér A rder to .
enhance w# sci bi I Ity vﬁ Eﬁt %(raﬁglgr %%?r’ebr%g'l\%r C ‘11 mer%: :;%r]e alz%tzl'(%r t he
above- nenti onedPrAStAGALLYSpeRK pdhesivegrzaterred tef such
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above- nenti oned mac‘é#c e EOl nNer.s us as the adhesrve;ﬁr n the
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[err] preferabl yasters derpﬂiwip&lo ooriﬁiﬂtdﬂi\ld\ummmmm i on

uret hane acryl at gﬁ@[ [ rrerr zabl e
conpound. The rm%ﬁi[ r Wer%g;ﬁa1 %ﬁﬂhe ?ﬁue a Mgﬁ‘ﬁa‘
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obt ai ned by acrylate, 2-et
- methacrylate, glycidyl methacrylate, 2-hydroxyethyl
methacrylate, etc., and the above-mentioned monomers
containing acrylic acid esters instead of methacrylic



reacting term nal isocyanate urethane prepol yners obtained by the reaction
..of polyester or pol yether type polyol conpounds w th pol yval ent isocyanate
coffpounds, for exanple, 2,4-tolylene diisocyanate, 2,6-tolylene
dlfﬁocyanate 1, 4- xnyIene di i secyanate and dlphenylnethane

4, 4" - dllsocyanate with (meth)acryl ates Hving hydroxyl groups, for

exarrpl e, 2- hydroxyet hy| r‘%)l cryl at e, 2-hydroxypropyl (meth) acryl ate,
pol yet hyl ene aGig- @s %ﬁt& sq Prefigrredie (r et hane acryl ate ol igoners

as obt ai ned abovem:ﬂ;tradtcaie orirpdnd&ﬁ‘ | 7 [ réh 0rae ) AmiskSi BV 39 with he

mol ecul e at |, eas C I ot..pref.erable to
use the uret r‘f’g‘%e ac%ﬁmcet%éjg{hl%rne% %/Lgljr%'ge'ggfﬂc}f ‘ilﬁ‘a’?e’aae"dﬁ 58? °Y%ss than
3000. This i senddones] polymgrsmay be khosevhtainedyught about when

sem conduct or, &Eg{g ug éﬁﬂ %m ygfers
have a rough S?‘S@fl‘;g%ﬁ%:aq: %&?ogndcgfr%\n e[hv\ier{{t vva er chips _and
adhesi ve she@®cryden ](ﬁa(ﬁ‘!é’aéé“!ﬂ}f far‘Eﬁf@‘ﬁq‘y he, ahRve ve\sheet -
i's irradi at eqnéth) dcagiidid aype pdlymers atbasiae mmlﬁ&leixescﬁ@ and

remai ns on the back side rface of t chi en hey |cked
up. The fact RHFR ’\%1 % %ve'ﬁ%vﬁf 3‘%‘{? g%ﬁ’écﬁ] cuI ar
wei ght of | esef uimrtcB(]ﬂD.Q & 8] pirefedihabiyvd.8dxenod to she ha:l:(ls.m de
surface of wafer | 11:5?6:11 &ﬁ“m’ consi der ed
ascribable to thecl{(rH | T'owi'ng rée}gc's\(l)fﬁ};i éhf rou %2 1#ace of the wafer
neans that adldgpmersinze cﬂrqif%tgl%d%%d a#% Eﬁ%gmbrﬂtmm@l%urface,
and when thedém?dtm acmée &taé&umr&iei@@r&pgmelﬁétm 3é‘ér1‘/! dtethe
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consi der ed tlwlmmgmzrrefemﬂarto sahmiélxsemwg/lwrasi #ny

Irradiation W&Jﬂ'ﬂléﬁhlép%&ﬁ?'&f‘ ﬁ&if@@}fbﬂé as measured by
gel permeation chromatography (GPC). '

The urethane acrylate oligomers are obtained by
reacting terminal isocyanate urethane prepolymers
obtained by the reaction of polyester or polyether type
polyol compounds with polyvalent isocyanate compounds,
for example, 2,4-tolylene diisocyanate, 2,6-tolylene
diisocyanate, 1,4-xylylene diisocyanate and
diphenylmethane 4,4'~diisocyanate, with (meth)acrylates
having hydroxyl groups, for example, 2-hydroxyethyl
(meth)acrylate, 2-hydroxypropyl (meth)acrylate,
polyethylene glycol (meth)acrylate, etc. The urethane
acrylate oligomers as obtained above are radiation
polymerizable compounds having in the molecule at least
one carbon-carbon double bond.

It is not preferable to use the urethane acrylate
oligomers having a molecular weight of less than 3000.
This is because, though 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
adhesive sheet does not decrease sufficiently even when
the adhesive sheet is irradiated with radiation and the



kept at a high Ievel by the,anchoring effect of the adhesive and

accord§ ngly the adhesive adheres to and remains on the back side surface of
waf er ¢hi ps when the chips are picked up. Thus, we found first the

above- ment i oned probl em concerning The nol e ar wei ght of urethane

acryl ate ol igoners, and it is alnost a truigﬁlto say that all conpounds
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exce53|vely_h|gha@hésruéaadhergbttoothdebackosaﬂeosurﬁacéeofuw&ﬁee ghips of
coat i ngg f ormed fxam eHE,DEaR ARL oG8R OBLLALS 1LncbhLsagpRgeCti ON. the

urethane»acrylat | goners  us resen ntron possess markedly
excel | ent properasexibableotpathe fplkow nﬁ#@%gnar ‘Ehapoiadstheavrayghn
the nol ecul e at éﬁf £c&“8fp€ﬂ&002kxfﬁﬁé3ﬁb'€hat &21£fééoﬂﬁﬁﬁé908fd?!9be

bonds as di scl os I n Japanese Patent Laj d- Publ 1 Cat i1 ons _Nos

196956/ 1985 and 9922¥S#19ES. PrepenfkspAnthe ¥ ﬁ§§|§Er§ﬂ€§tsaﬁﬁeﬂaﬁedtb9 t he
u?e ﬁf tEe preseuteghahéaaerymayéabmigbmgﬁntssbshnghthﬁhtbheondhetlv&thayer
of the thus prep S e uf. LON; efore
irradi ati on of sg# r§9€§ éngﬁggaé?a?ﬁgna%§#L AEE g?@% %?gﬁafg
adheS|on force denteasbsseofsnehqaopeeel1fha91dhelaqqnsrvéSdbey abt adhere

QEPence the Chhaﬁeeaﬂaﬁlnahynée pbﬁkeﬁaupacbauﬁent1&81st83h§&aeradheSIve
he€ts prepared b the use of entaerythritol nof ronypentaacr | at e

as di scl osed in p at eggﬁﬁ|ggen s ch oligomer is sufflglent
irradiation with radiation, the adhesion strength is

- kept at a high level by the anchoring effect of the
adhesive and accordingly the adhesivg adheres to and

cured b

remains on the back side surface of wafer chips when the
chips are picked up. S

Thus, we found first the above-mentioned problem
concerning the molecﬁlar weight of urethane acrylate
oligomers, and it is almost a truism to say that all
compounds concretely disclosed, for example, in the
aforementioned Japanese Patent Laid-Open Publications
Nos. 196956/1985 or No. 223139/1985, as the low

\“ﬂ molecular compounds having'in_the molecule at least two
photopolymerizable carbon-carbon double bonds have a
molecular weight of less than about 1500. The fact that
these compounds low in molecular weight have heretofore
been used is considered accountable for poor coatability
of the compounds having excessively high molecular
weights or detefioration in the surface gloss of
coatings formed from such high molecular compounds.

In thls connectlon, the urethane acrylate ollgomers
used in the present invention possess markedly excellent
properties, as compared with low molecular compounds
-having in the molecule at least two photopolymerizable



of Japanese Patent Lai d-Open Publication No. 196956/ 1985 show that the
-adhesive | ayer of the thus prepared adhesive sheets exhibits a sufficient
adResion force before irradiation of said sheets with radi ati on but does ”
not decrease in adhesion force sufficiently even after irradiation and the
adhesi ve adheres to and remains on the bd2k side surface of wafer chips

when the chip re picked u t he adhesive | ayer. of the adhesive sheet
in accordancé"?ﬁ%t"ﬂ‘ s‘g?ﬂb]ﬁl\)\‘;?ﬂq%r?s Heclased dndfapanesend t he

ur et hane acrwaﬁaxt)lnmmpat Puksicat oy NYy. 194986 g rdn®n of 100 to

50-900 parts I | eet_obtain s high
I n ini tPaI 5@5& 0 dsrsc‘e zrikﬁcfha{rmér‘%%\g%ﬁ hﬂﬂge rﬁf‘? %tﬁ}&??ﬁ?’f%‘?gl%ygreatly
decr eases afﬁhe|uﬁeﬂﬂﬁﬂthﬁ1R#esﬁntiQﬁﬂ&hanetacrxihtaiaingnmhtswshnWhe
vafer chips ¢Hat 4l ldds e kaahdip df ARd it Sl ntlon% y@not her

enbodi ment of _t he adhesive sheet e present evae

| ayer 3 cont Sheetshas asqfaﬁﬁr%’t?% %‘gﬁﬁﬂfmﬂeﬁ@%dﬁ@%mound in o\~
addition to titradiatdion M]%?dw SHébta 0 BN Fadil 84BN I | S eerPaned

menti oned abqve r the bstr t.he ve- menti.oned adhesj ve sheet
i s coated at%qgﬁﬁiQ§%?ﬂ1 (ﬂgh?ﬁiéﬂﬁfﬁﬁﬁﬁl QEﬁﬂﬁﬁﬁ(ﬁPcﬁﬂéhwadkgﬁ? bpabl e
| ayer 13- dmatalthmgadhematdm ammmdtmrealamhmencmrmwm‘hlwder

ncor por at cd Tl ey, o FASKed b, Otk G brinf T Rl

acrylate ol i g&% d?’@ﬂ#%#‘%r%l%h%s‘ﬁﬁﬁft mmmym. zabl e
conpound, com&miyanﬂw pervdadedi sté s i sRss &R bire awmk&mﬁleé her than

ur et hane ac”éfataeap(% e Pateént FaEE-SE0 b1 Tt {5 NS LSl /1085
'show that the adhesive layer of the thus prepared .
adhesive sheets exhibits a sufficient adhesion force
before irradiation of said sheets with radiation but
does not decrease in adhesion force sufficiently even
after irradiation and the adhesive adheres to and
remains on the back side surface of wafer chips when the
'chips are picked up. '

In the adhesive layer of the adhesive sheet in
accordance with the present invehtion; the acrylic
adhesive and the urethane acrylate oligomer are used
preferably in the proportion of 100 to 50-900 parts by
weight. In that case, the adhesive sheet obtained is
high in initial adhesion force and, moreover, the
initial adhesion force greatly decreases after
irradiation of said sheet with radiation and hence the
wafer chips can readily be picked up from the adhesive
sheet.

In another embodiment of the adhes1ve sheet of the
present invention, the adhesive layer 3 contains therein
a radiation colour developable compound in addition to
the acrylic adhesive and radiation polymeriZable
compound 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



pol ymeri zabl e conpounds.other than urethane acrylate oligomers include
t ri metéhyl ol propane acryl ate, tetranethyl ol - et hane tetraacryl ate,
pentaerythritol triacrylate, pentaerythritol tetraacryl ate,

di pentaeryt hritol nonohydroxy pentaacryl at el3di pentaerythritol
hexaacryl ate, 1,4-butyleneglycol diacrylate, 1,6-hexanediol diacrylate.,
pol yet hyl ene gl mﬂtﬂmgllaatladm waloyr Aesie laipabls icypRpEdund .

acrylates. The adei | ,ptgng@ﬁfg & | *'aﬁﬁ e radiation
col our devel opabl e conpoun or med on ?K%ds edg*r&{ﬁle lislhubstrate 2 on
whi ch the adhesﬁ?é’qlé’ﬂﬁb]? I@W“W%r% PoringarRRrataddd fdiewen the
substrate 2 and substadisia.e | ayer -3. The radiation col our devel opable

conmpounds used in th sent_i.nvention a oun whi ch are col ourl ess
or pal e-col oured bef gﬁ’g ﬁq}lrsa(ﬁ“}ﬁ‘?‘gﬁ“%{& d’eﬁiﬂ Hf&hw qzaﬁl,aa*ﬁ on with
Ir:)adic at L.&rl andb{uléfgamezts ammmf@amémsaﬂmrﬁm aradlilatuicon dyes. . 4

ref erabey usa é{llea %\?@l e ddisén 208 use
conpounds such ! I phen ne 'luoran tytﬁienot I azl ne, e!Zgudrla\@m nel¥ and
Spi ropyrane conm;riﬂ!? ﬁ'bruréé'dh?ﬁ% acryhate-
tolylam no)] - 7- il diﬂéifsl(Xfé\ afs& Nléaihié’J y|éud‘ﬁ the radiation

t hyl 7-anig 149 talyl )0 |
2? hy%/a%mngf] 7- aarﬁrgn’lrﬁzl' e "?:""&é%‘f'*é)ﬁ : Ryethang, aerykatR, an,
crystal viol et Iqiatgmarﬂ mcmde tex ime they Inl proparie igdxydhdteet hanol ,

grg;‘ ef:ibl y usabl e r@i&m on M%%&ré’%é&i%m i“one 1l‘?%“éb%(i}ﬂiyes are

t hose whi ch havé‘-mﬂﬂﬁ% Renkarrykhritobketxpacrylakey as initi al
pof)\fgondensat T g FPtid Sy r ST Ghok Gl il 6By (S Eifacf s C car boxyl i ¢

acid derivati vesaiand tealeegthntol hexaacrylate, 1,4~butyleneglycol
diacrylate, 1,6-hexanediol diacrylate, polyethylene
glycol diacrylate, commercially available oligoester
acrylates. . . _

The radxation colour developable layer containing
the radiation colour developable compound 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

- substrate 2 and the adhesive layer 3.

The radiation colour developable compounds used in
the present invention are compounds which are colourless

o, or pale-coloured before irradiation but develop colour
on-irradiation with radiation, and preferred examples of

- .such compounds are leuco dyes.  Preferably usable as the
leuco dyes are those which are conventionally used

. compounds such as triphenyl methane, fluoran,

. phenothiazine, Auramine; and spiropyrane compounds.

| These compounds include, for example, 3-[N-{(p-

- tolylamino) ]-7-anilinofluoran, 3-[N-(p-tolyl)-N-
methylamino]-7-anilinofluoran,  3-[{N-(p-tolyl)-N-
ethylamino}-7-anilinofluoran, 3-diethylamino-é6-methyl-7-~

- anilinofluoran, crystal violet lactone, 4,4',4"-
trisdimethylaminotriphenylbmethanol, 4,4 ,4"~



_accebtors such as activated clay,
fntgnded to vary in colour tone,

useM i n conbi

nation therewith.” The radiation col our devel opabl e | ayer

and further when the devel oped col our
vari ous known col our forners can al so be

i's

contai ning the radiation col our devel opallge conpound nenti oned above can be

formed at |east on one side of the substrate 2 by coating a solution of

sai d conpoundtrisdimethghaminotréphenylhmethanepceticde or both sides of the

substrate 2.

i ncorporating the
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substrate 2 bglevelnpedacélwlmmnmrﬂhd ttmyam'erm mhmmemoale.f or the

SO vent e |ncorporate
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ci rcunst ances,

e radiation colour devel opabl e conpound may al so be

%&spggneh que i ngl ude t hose

In

i ncor por at ed FﬁmpﬁéaFéPﬁ|GPGFFH@tHbmder into the substrate 2. By virtue of
i ncor por ating the ra@l &haaau@mwadmew@awwqmn mﬁdimnﬂﬂflea ve

Subetrate 2, - BRenyuRSLEE SEne: deyionnin, Shed i, Hertibng

manner now deabnwbed:pu be fdrmed atsleast] ors ang fHiglecqif ythep| oured on

irradiation Wghlgtrate 2 by coating a solution of said compound in an

organic solvent-either.on one side or both sides of the

- substrate 2.

The radiation colour developable 1ayer may be
formed by incorporating the radiation colour developable
compound in a subbing composition and then coating the
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 compositions
mentioned above include those consisting essentially of
vinyl acetate-vinyl chloride copolymers, polyurethane '
resins, polyester resins, polyamlde ‘résins or epoxy
resins. '

In another aspect, the above-mentioned solution of
the radiation colour developable compound in an organic
solvent may be incorporated_in-the'sﬁbstrate 2 by using
said solution at the time when the material for the
substrate 2 is:-formed into a sheet-like product. Under
certain circumstances, the radiation colour developable
compound may also be incorporated in the form of fine
powder into the substrate 2.

By virtue of incorporating the radiation colour
developable compdund'into”the adhesive ‘layer 3, or
coating said compourid at least on one side of the

e 2 in the

\/

-+



radi ation, whereby the detection accuracy is enhanced at the tine of
detéctfng wafer chips by means of a photosensor and a possible failure in
tthe operation to pick up the wafer chips fromthe adhesive sheet 1 is
prevented. By coating the radiation col our ggvel opable conpound at |east on
one side of the substrate 2, there is al so obtained such an advantage t hat

in conparlsog Wi shbsteatase, Oérlbyfiﬁabﬁ beathﬁgtQS;&dBSﬁbﬁﬁnha¥§toftBE ‘he
sai d conpound, - t 0., pgssipllit exe adverse effect on
expect ed decreas%&$%tg%ﬁ§3|o;g %ﬁ%emﬁgnfﬁengﬁhé§F8E1£§9ert99b9dPFF&HPat|on
with radiation. sheatolhis suffiicientlyfcobeundiconvirradtatibnt ethar esent

h rei p_powder of. a
| Tont sat ter nasazatfohtVahereBl CEAB RLLEIR AECHHELE, 1ePBiREHARM, B¢
radi ati on ponnth?aB}Eecﬁﬁpéﬁ ectingt wafexnohipschy, meangddift aon to t he

uret hang acryl at ghetbgensss. aﬁ&n&egéeQﬂBlEYfKEQﬁEerﬁﬂ'Eﬁeoagggéﬁggﬁ'E@ble

conmpoundsr are al sp_psabl {.,scattering 1norganic c ei ng
referred to abovB*GFeBy ecﬁﬂﬁﬁﬁn8§1§§ frem Y abF@hﬁFiYPrEBﬂﬁﬁrlréﬁlectlon
of ultraviol et rpyevehtedr el ectron beam (EB) radiation, which concretely

I ncl ude, for exanple, p a% m na powder
or mca powder. The I? 6%@% ggﬁégrgéggsgﬁv 8§g§ﬂsuiﬁgeg?3a gﬁferably
t hose whi ch refI@%@P%%@ﬂ atidleastonsonensidecdf atbecsubstratece{ etheye but

those which absoid 4feordBtaingd sGch &A'advaneibEEndt il coRHAPEsHA! o
Preferably, the I gﬂt scatterin lnorggnlc are

powder and have %HRrthe| Gage nt: theg Er§B§°Pe§P]tB?e?@hﬁﬁ#YeabGH§r1320
[ext)] In the ofiésaid compound, there is no possibility of exerting an

" adverse effect on the expected decrease in adhesion
force of the adhesive layer 3 by irradiation with
radiation. . . _ g

In another embodiment of the adhesive sheet of the
present invention, the adhesive layer 3 preferably

- contains therein powder of a light scattering inorganic
compound in addition to the adhesive and the radiation
polymerizable compound.

In this embodiment, in addition to the urethane
acrylate oligomers, conventionally known radiation
polymerizable compounds are also usable. _

The light scattering inorganic compoundsfbeing

(o referred to above are such compounds as are capable of

| irregular reflection of ultraviolet ray (UV) or electron

beam (EB) radiation, which concretely include, for
example, silica powder, alumina powder, silica alumina
powder or mica powder. The light scatterlng inorganic
compounds arelpreferably those which reflect such
radiation as'mentioned above almost perfectly, but those
which absorb the radiation to a certain extent are of
course usable.

Preferably, the light: scattering 1norganic
compounds are in the form of powder and have a particle

. diameterjof 1-100 um, preferably about 1-20 um. In the




adhesive layer, this light scattering inorganic conpound is desirably used

-in an amount of 0.1-10% preferably 1- 4% by weight. The use of this |ight

scattering inorgani c conpound in an anmount exceedi ng 10@6by'meight i s not
preferabl e since the conpound may then'sgnetines reduce t he adhesion force .
and, on the other hand, the use of said Snpound in an anmount | ess than 1%

b I ght i 1 f. | t hesive,l
suf {1 ol ent |y IRV HLSTRES | BREP o LahE, BRefReR g GradYehn i SaBBhund, o (e
portions of ti= defixablylused inrarspweuntgofo0ilkelteyprebferabivkined
portions of the SerEPORHICt OpnuahsL SEMERES 1i4neNYcadldrifig adhesive
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adheres to and s“on the water chip sur en the chips are picked

up fromthe sinREganiceeppound innan awapRb exceedingr 20 Ry¥vvWRdghke
surface greyegs fo®! ge&eagabier ssA6E tRasempPoufd iy 2tReAPBbmetiles
adhesi ve sheets haV|€g an adhe5|v§ | ayer ontalghng ghgomger oftbhe_f ,
above- ment i orfeRAYGYHENE adReRiAY FRAEFGaANE cBRpERAICFRCRIRRPRONRE (e
adhesi ve and useli af i sai@otympoundbin annpmount léssathani d& byr weightt hi s
adhesi ve | ayef_s | c ept €Ss n [ 200 p ing to
t he greyed or{%I%% %n%éep%¥??§%éﬁg? §h§¥§@ e%”éﬁ??ggggmggﬁe?régggagg W th
radi ati on, arsmffitcientdy lewerhthej adhesirncfeycece¥enpwWhshbly found in
the follow nor4li$&+$6h0¥s dPplied tbhﬁhédgéﬁtlenﬁhaft theOhdhB8ipeesent

i nvention has_thereon the ad eS|v% Lg¥er..,_aad thi tgls adhegtﬁe | ayer 3
i s irradiat e ¥R FOHFEEPORALNE P 5PE: FERYBYI PRePraShPReERREFAGRS
cont ai ned i n ¢hethdheemicohduetod wafexr surface,add ahys ardethee | ayer 3

waf ors to bo SERFELES, dbkEes Ro Sl FEBEun"UR Ehe LARERCEMIETT OO (o ov

t her eof poftisacfaceywhenr theackidpsdarer pickedr ups onr thehadhesiviehat
case, when thﬁh@ﬂggsive layer is irradiated with radiation, the radiation
gh the

passes throu adhesion | ayer tq reach .
Even when semiconductor wafers having the surface

greyed or blackened for some reason or other are applied
to adhesive sheets having an adhesive layer containing a
powder of the above-mentioned light scattering inorganic
compound in addition to the adhesive and radiation
polymerizable compoﬁnd, the adhesion force of this
adhesive 1ayér'sufficiently decreases even at the
portions corresponding to the greyed or blackened
portions of the wafer surface when irradiated with
radiation, and the reason for this is considered to be
probably found in the following discussion. That is,
the adhesive sheet 1 of the preseht invention has
thereon the adhesive layer 3, and when this adhesive
layer 3 is irradiated with radiation, the radiation
polymerizable compound contained in the adhesive layer 3
comes to cure and this adhesive layer 3 decreases in
adhesion force. 1In 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 reaéon or other. 1In that case,
when the adhesive layer is irradiated with radiation,
the radiation passes through the adhesion layer to reach

&



17 the wafer surface, however, if the wafers have greyed or bl ackened

port'i os, the radiation is absorbed by said portions and does not reflect.
@1 that- account, it follows that the radiation which is to be utilized to
cure the adhesive layer 3 is absorbed by the-portions corresponding to the
greyed or bl ackened portions of the wafer surface, and this adhesive |ayer

3 does not 'cgre shef waifemt b_)araag:e(joag&wmh rs,'lrjlfiffi dq;lh@n'h u@feq%cdh-mge' Fﬁﬁ%ﬁl on
force. According Lt s consi.dere at the.adhesgive_ adheres to an

remai ns on the b%%?cg(%&?%sgffg'é‘@ngﬁ eFagiatdamds ahsorheds by &3dcked
up fromthe adhepprtiohscand\deespaotcrefiledte | iophtthata aicon m;;h /i 14y gani ¢
conpound i $ inco (o PR\ A PR R e (] Sls =\ 3z ver e radi ation
as irradiated co%eagii%?{?othatrte&iﬁ afggeﬁié\éﬁ._#%disst&%m? ré‘&%&‘r}zﬁgqm
direction bef or eCRERckhRg adhesiyrelayert dcds absorbedabyotiie, pordicns
greyed or bl ackegegriapbnaingite Bhesgieyed b blAkRensl PottibASe of! e
irregul asty reflected radiation §§L¥b3Lently_perneates into the. upper
region of the poMPEERsSHFIRRE28RGs] S| afbesdyer daysxdPngoes dartd cyreyed
or bl ackened ‘por sufificdentigcand does not Wﬁﬁf dtientlyy deerea %%Si;ihf L he
adhesive | ayer c I Gl ly. » st ue of .incorporating t i.gh
scattering inorggﬁﬁgggéhpgggggﬁowa§%°¥ﬁf§%ﬁﬁé &&hé?i§E"F&9§%Fde3Qﬁtwﬁ§ﬁ
portions greyed afhesivecadheres tomandexepains onh&heaback eidet surfaice

sem conduct or' waper w&!&&aeaipbhanaﬁheﬁhv%h'iis)ée%réogic&%h B %roim the
insufficiently at jits §ort onircorrespondlng to thé greyed or blackened
portions of the ﬁ&b&?i fi f8& race and accordingly the adhesive will not

aghgpghto_and'Lenﬁin'Uhé?hpowhbp'efrthe?gybruébhggf&kﬁ?gﬁggog?a?ﬁé up from
e st ve shegmpBpl IR hEorkiEs kAl 5" L1GS ptR el "1tk
however, the radiation as irradiated comes into
irregular reflection and is altered in its direction
before reaching the wafer surface. On that account,
even if greyed or blackened portions are present in the
wafer chip surface, the'irregularly'reflected radiation
sufficiently permeates into the upper region of the
portions of the adhesive layer corresponding to said
greyed or blackened portions and accordingly the
' corresponding portions of the adhesive layer cure
sufficiently. By virtue of incorporating the light
scattering inorganic compound powder into the adhesive
(- k layer, even when portions greyed or blackened 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
adhesive will not adhere to. and remain on the chip
surface when the chips are picked up from the adhesive
sheet. B S '

' Furthermore, the initial adhesive force of the
above-mentioned adhesive layer can be altered to any
desired level by incorporating an isocyanate type
hardener into said adhesive layer. Usable as the



.desired level by incorporating an isocyanate type hardener into said
adﬂbsive | ayer. Usable as the 18 i socyanate type hardeners in the above
case are polyval ent isocyanate conpounds, for exanple, 2,4- tolylene

di i socyanate, 2,6-tolylene diisocyanate, 18 3- xylylene

di i socyanate, 1, 4- xylyl ene diisoc anate henyl met hane- 4, 4' - di i socyanat e,
“di phenyl et hamoczamatqmm lenerset ghﬂl?#@?ﬁlﬂ%ﬁﬁaﬂeedl i socyanat e,

hexanet hyl en &1 w03 foc m@r@aﬂpduéecymtéxample, 2,4-
di cycl ohexyl - ane- 4 4. dllsocganat

di cycl ohexyl ﬁq%@% 1ispr¥anateat 2/ Sntelylene dilzosyanater lyAar nore,
t he above- nemymmhadﬂieissaeyény'ee,lmy-hglynenepmiasedyahabea WV curing

tiat wh b
Shor tent ng' ¢ DIy IA¥Ehong- 8} 241 Pobbatget, | AfpohlnetiEhER)
mi ni ni zi ng tra»tﬁmﬁmdse¢yanateraarmgthml-dinhenybmekhapees of such U-V.
curing initi acif’f f‘&{:) ;. ﬁQﬁaﬁéﬁH?iéneb&ﬂQb aﬁﬁﬁéo' ﬂsHBﬁPi‘Bn@t hews”

benzoi n et hyl enzoin, i so et her, enzx henyl su
tetranethyltkﬁ%ﬁ%ﬁﬁﬁﬁhﬁ%ﬁbf¢ﬂ%¥° ?B%*%%s@%ﬁ???%ﬁft |T€11§Pﬁ¥ﬂ§9Fe'd|acetyl

[err] chl OrOm@f@meﬁprmeemneibwadaessueyshseé ahdt bgsphesent invention
Is illustrate belom/gﬁth respect to the method of use thereof (reference

nunbers ref er*® Conpanylng -drawi-ngs) .- Where the strippable sheet 4
i's provided on theFanthernereheehe1ebeuedmehbﬁ0ned|adheSSVeréayeedmayd t he

adhesi ve She% Lihéo dﬁ%&f&ée?tHiEh”Q Wec '!ﬁﬂ:ﬂ%&r gQWaEQm On the
face side of |s a sive ayer IS ap e sem conductor wafer Ato
be subj ected l%!%? is spbjagtedThe. UHféFr¢@F§t§EByeEPGHePM shpytening to\‘j

such pr00953'ﬁﬂeQﬁslfheﬁﬂiaﬁioﬂleuﬂﬂngrtmﬁenﬁy Ulvingrradiation and

minimizing the amount of UV irradiation.

cOncrete examples of such U.v. curing initiators
include, for example, benz01n, benz01n methyl ether,
benzoin ethyl ether, benzoin isopropyl ether, benzyl
diphenyl sulfide, tetramethylthiu:am monosulfide,
azobisisohutyrohitrile, dibenzyl, diacetyl, g-
chloroanthraquinone, etc. .

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 prov1ded on the Qy/
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
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 chihs are sufficiently attached to and
held on the adhesive sheet 1 by means of the adhesive
layer 3.




and expanding. In that case, the wafer chips will not fall off fromthe
adh'esi‘ve sheet 1 during each operation because the wafer chips are
guffickently attached to and held on the adhesive sheet 1 by neans of the
adhesive | ayer 3. 19 Subsequently, the V\@éer chi ps are picked up from
t he adhesi ve sheet 1 and nounted on a given Support substrate. |In that

case, before the pi clg,n-g&?fé | PN ' ' hck-u .
operation is carried qut, ?hgﬁ%'esﬁeea‘f%fy%re'%ﬁs—.;x%\%ga%ﬂ%%?é/eu%hg’é?ml_ S
i rradi ated wi t h ¢ &esbie stheettl \and sipuntedh onoh given tsuppatet | i ght
(W) or an el ectsubstheae ( EBn tthft!cadd e BeEbid il %&dﬂ%ﬁﬁéﬁfﬁ?&@ound
contained in th ad? ,ve laver 3. en rlg radi ati on, pol rnzabpl e
conpound cont ai 78d & S".[l'hee %ﬁ*‘es‘ﬂwﬂ R PEH R ABSFRAT N 1% carkied
i rradi ati ng t he caxthedihée ddhesive lidyer alict ithe atdlhhmssmeﬁoxc;_ps of tlhe
adhesi ve cont ai ' NS A i creases, . | eavi only
a sl i ght<adhesi g%%dé{ri ce._ The | rr'éaégiéa][aél/%]r oqg%%otaaéla%th’evgﬁ FELfR4on ?%&9 as
preferably ef f edldFawiahathdighte V) ar Ampakeatran dreai (BB) kmsgz)ﬁml ve
layer 3 is not fiemrhdRROKSH gl yherSzdBIY | UMb, &Hﬁi d trate,
2 )r/rust be light transmttabl e'ﬂv\tﬁg\h. I s used but t‘ﬁ\ee su s%i}eatgﬁ‘ﬁ neéed not
. g ) .
al ways be | i'ght"atdr’hﬁfgrxq (LANEE wiren ‘%‘T &he gpdigtion nplwmerizabirRscri bed,
the portions of compoari®cartdine ih theidiesive \/Hy@dxh@lw ][err] a][ et-h
rovided is irragd Ay l.afl 0 t adhgsi on ce o e
gdhesi ve | ayer "?.@%el\%%é;r{éﬁ%%téagﬁeiélfgai%pﬁrﬁﬁ/i S (alt{mé"s‘?v%
| ayer 3 is trap&’fiéﬁhr &adiation c the adhesion (fance mfvthevesttmsivdie chip f
el ... ... | Sohitdifikd LPQA YdHbdivd ﬁ%y&&*? %i?é&ély@cgé?e%, si de o
the substrate 2 _by neans ({‘ a pushing rod 5~ and t'he pushed-up wafier chips
Terr] . leaving only a slight adhesion force. _

.. The irradiation of the adhesive sheet 1 is
preferably effected from the side of the substrate 2 on
which 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 always be light transmittable when EB is used.

In the_ manner now _described, the portions of the
adhesive layer 3 on which the wafer chips 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
chip A, ... ... is pushed up according to the usual way
- from the back side of the substrate 2 by means of a
pushing rod 5, and the pushed-up wafer chips a,, A, ...
~+e. are picked up by picking up means 6, for example by
means of an air pincette, and are mounted on a given
support substrate. By picking up the wafer chips a,, A,
«es ess 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.
Furthermore, the radiation irradiation may be effected




...are picked up by picking up-neans 6, for exanple by neans of an air
.plncette, and are nounted on a given support substrate. By picking up the
er chips [err] in this manner, all the wafer chips can be si mply pi cked
i t hout any adhesion of the adhesive to the back side surface of every
mafer chi p, thereby obtalnlng chips of g88d quality free from
contam nation, Furthe nDre t he adlatlon igradlatlon may be effected 20

in the pick udhshei ngWEF?t Me 3% YBL4ti on need not al'ways be
effected at once Gl‘hé hn:'m:lstismfneedoﬁothaluafsrbé\ efifidchegt at ohtected

partially in sev %% fsyﬁgécéngkaeﬁg WQ?L¥ %heaﬂa ﬁégnbgfekgggégastrate

2 correspondl waf er Irradl ated
fromthe bac&nuﬁﬂalﬁythn severalt timesy fieuninstange;rendyatheg tube to

| owner the ad ﬁ%fgugé é&sse heal yec&?fé&ﬁsﬁaﬂhggtaoeaeﬁ bEr efeat ed

portion of the SUDStrat ereafter the wafer chips [er o
are pushed upiafercahipsf t'hé\zpushl ng °r & é‘r&'ﬁelﬁﬁﬁﬁ £re G&'ﬁe&’]aﬁ:ﬂ)‘ ch;r“ps
are successi Vgi de Po£ kEle Ugubstratic2abeneanssbgeanlirrhigatinghtubea

nodi fication of {he abgve t d : wh in th hi

rod 5 is made® ﬂoi?%ﬁflﬁh?hggﬁﬁ%g?ﬁ Fb%ﬁgrggfhgﬁdg§h?§gygtig;eggurcg gu?slng
provided in tberhespondﬁngttontbé irvagdstedgprrtionsoft the substrafei ation
and pi ck up %ﬁ gﬁﬁeféﬁfﬁéreiﬁéc%ﬁéeﬁt n@ﬁssﬁnﬁ‘i' T8, Lhus ghlee apparatus

can be S|npl necessar for the pi ck-up
oper ati on caﬁP%éhsﬂo?Peh!dmﬁﬁnﬁhefaEBeePHEHPFSnEB d; Be@Pfe

senLcondrcto[ pi8hédsup éhﬁlﬁ@faffcbuﬁ&ebeiﬁkly picked ﬁpyfhems&hpected to
oy ek up, L1 o2t Ut hBedh il ¥, o baly Ilflel BBl RUL A el vt
i nvention i's above-mentioned irradiation method, wherein the pushlng
rod 5 is made hollow in the interior thereof and a
radiation source 7 is provided in the hollow portion of
the pushing rod 5 so that 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. '

In the above-mentioned treatment of semiconductor
wafers, the wafer chips A,, A, ... ... may be subjected
to pick-up treatment immediately after dicing, rinsing,
and drying without effecting an expanding operation.

The adhesive sheet 1 of the present invention is
preferably used in the processing of semiconductor
wafer, from dicing operation up to pick-up operation, as
illustrated hereinbefore. This adhesive 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
an object 8 to be coated, for example, an automobile

" body, onto the surface 9 not to be coated with a coating
material is applied the adhesive sheet 1 of the present
‘invention, and a coating 10 is formed on the object 8 to
be coated, as it is. Thereafter, the adhesive sheet 1
is irradiated from upside with radiation B to lower the

S



;pref erably used in the processing of sem conductor wafer, fromdicing

operation up to p| ck-up operation, as illustrated hereinbefore. This
ﬁdheswe sheet 1 may al so be used in masking an object to be coated with
coati materials. As shown in Fig.- 7, in the case of an object 8 to be

coated, for exanple, an autonobile body, oD the surface 9 not to be
coated with a coating material is applied the adhesive sheet 1 of the
present inventi adheali@nafme Mf E2iids adhesdveosheles dbhj £oll l®wedt hy coat ed,
as It is. Therﬁa&%g Ui WPIMABRY hdnediv @%@% 1 E¥8IRgigle with

radiation B to Tower . he5| on force of sa esi ve sheet 1
fol | owed by peePPﬁ&‘:&fP tti?etierrcém d ddhdRis vaecthere 4f ohtadmedt

to be coated. |guthi &m/@xcem@rﬂ: ieF fedtaithat whmsameuﬂut rednfaaid dﬂnat
no adhesive wl | ggemn nor osi t onttkea:a’ufrf Ge H: bect?ﬁ#o be
coated. Attenti 8% %qarﬁﬁa %

appl i catj,ons nos. 2184741, 2221468 and 222 469 23 CLAI '

adhesi ve' sheet tAbskhi cabdubieldat & @ub!mf'ate
having coated on the surface thereof an adheswe | ayer wh| ch Ig

conprises an. adhﬁ? el d WOWI y#b&i At d, c oAl é aﬂ"&ét erized
in that the substfate et hyl ene- (neth)acrylic acid copolyner filmor
a lanminate of saR@Lillméfgd a further synthetic resin film 2. The

adhesi ve sheet according to claim1l wherein the radiation polynerizable

conpound i s a urethane acr yI ate oli gorrer havi ng- a nol ecul ar wei ght of
3, 000- 10, 000. _ . : - .

W



3. ‘A nethod for attaching an adhesive sheet to a surface, wherein the
+gheet is readily released fromthe surface followng irradiation of the
adhfesi ve, which conprises using as the sheet an adhesive sheet as clai med
in & ther preceding claim 4. A-nethod for pre “ or chips -
froma sem conduct or wafer which conprisé? a) .pﬂl HEMﬁnlﬂﬂu(ﬂMd waf elrO to
an adhesive sheet as clained in claim1 or claim2. %)." pfocgssing the said
wafer to fornEkdMEBnduct or chi ps; and c) irradi ating the adhesive | ayer

of the said sheet whereby the sem conductor chips may.readily be rel eased
fromthe saidls

_ neehn adhesive sheet for semiconductor wafer
processing~c9mprisihg a substrate having coated on the
surface thereof an adhesive layer which layer comprises
an adhesive and a radiation polymerizable compound, {Eg
characterized in that the substrate is an ethylene-
(meth)acrylic acid copolymer film or a laminate of said

film and aL;ynthetic resin film.

2. The adhesive sheet according to claim 1 wherein the
radiation polymerizable compound is a urethane acrylate
oligomer having a molecular weight of 3,000-10,000. W/

3. A method for attaching an adhesive sheet to a
surface, wherein the sheet is readily released from the
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

semiconductor wafer which comprises

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 '

c) irradiating the adhesive layer of the said sheet
whereby the semiconductor chips may readily be
released from the said sheet.




