Adhesi ve Sheet "suitable for use in the Preparation of é%iu’?ﬁ'&?E—ZKthLBs 5
FIELD OF THE I NVENTI ON This invention relates to adhes ee
particularly, to adhesive sheets which are preferably 10 ' used in dicing
sem conductor wafers into chips. BACKGROUND OF THE | NVENTI ON Sem conduct or
wafers of silicon, galliumarsenic, 15 etc., are normally relatively

| arge in dianmeter when produced, and the wafers are diced into chips, which
are then transferred to the subsequent mounting stage. At this time, the
sem conductor wafers areagy hgggegheghl wed 4/ the adhesive

| ayer of an adhesive 20 ) , rinsing, drying,
expandi ng, picking-up and -:-:= A& 10N K FEEROBES WA SHARBVe heretofore
been used i& the dicing st age of sentconductor mafer manuf act ure as
ment i oned- above i nclude those whi . te 25 such as a
vinyl chloride or polypropyl ene fm-e e F-ttrereon an adhesive | ayer
consi stithg essentially of an adhesi ve such as an acrylic adhesive or the
like. In the adhesi h n r \% r 0

t here was invol ved sﬁgﬁéaf§§% Fg§$tge?gFﬁg é gdﬁﬁgfzémg?%ég%n?gﬁtﬁ§¥g& on
the back side spartieulariyofteiadhegivedrbsels vhteh AEe BEREEEAPLY and
remai ned t{\¢r eofsed NiA! dLELAG SehYEohBAcRbEbVaTeFBNLhBOCENEpSVE, there has
been proposed a process wherein the adhesive 35 applied to the surface of
an adhesive sheet is mninzed by coatlng a substrate of the adhesive
sheet, not wholly but partly, BACKGF 0 ] GOKg to this 2
process, however, there is brought about such a nem/problentthat because of

a decrease in adhesion strength between wafer chips and_adhesive sheet, the
waf er chips | Semiconductor wafers of silicon, gallium-arsenic,

15 etc., are normally relatlvely large in diameter when
"produced, and the wafers are diced into chlps, which are
“'then transferred to the subsequent mountlng stage. At

this tlme, the semlconductor wafers are subjected, while
Stlll applled to the adhe51ve layer of an adhesive

.20 sheet, to such stages as d1c1ng, r1n51ng, drying,

expandlng, plcklng-up and mounting.

Adhe51ve sheets which have heretofore been used in
the dicing stage of semiconductor wafer manufacture as
mentioned above include those whlch 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 acryllc adhes1ve or the like. 1In
the adhesive sheets hav1ng an acryllc adhesive layer,
'however, there was 1nvolved such a ‘problem that the

30 . chlps were contamlnated on the back side surface thereof

_w1th the adhe51ve whlch had adhered to and remained
thereon. - N

In order to solve thelproblem mentioned abowe,
there'has been proposed a process'wherein the adhesive

35 applled to the surface of an ‘adhesive sheet is minimized

by coating a substrate of the adhesive sheet, not wholly
but partly, w;th the adhesive. According to this



peel off fromthe adhesive sheet during stages 5 subsequent to the.dicing
stage, such as rinsing, drying and expandi ng, though the amount of the
adhesi ve used relative to the full nunber of the chips decreases and
thereby | essens contamination of the backsside surface of the chips with
t he adhesive to a certain extent. 10 Adhesi ve sheets which are

i nt e]pded for ]gbs:edeeﬁt hhd@feQ@QGSIﬁB&r%&Q#Hﬁo . %t{mtéifcrwaéd%{ew 4o b
manuf acture, fromthe st a ck-up sta are desire o be
such that the 5' é:g‘?t% 2‘%5 e %2 &?2‘?‘? qﬁlﬁ%’l‘?ﬂ Srretiet ain
waf er chi ps tbefl:mn waifier thipscand adifesive dsheetg, ste avafier cHips

expandi ng st agee 1P YEe £ 'frro%zt?ﬂec% sg_g&g%r{égeck d?{llﬁ}%eétgd d hei r adhesi on

force to such“an extent t no esi ve si de surface of

pi cked- upSwaf Subsiggyent] foethe iddeding stage amiclc &g arimdngSSUA00RL2 20

di scl oses nor gadl )éxbaem dw&ww&m&w%@%'mgﬂ% Yl Oxi rane

rings and an io hot0| n characterized in that_the epoxy
equi val ent vaF’&Bf %&h@sa@g‘ll dumhery®f the s d’fﬁ@ﬂﬁﬁﬁﬁ)l‘?ﬂq i at or

is selected flthlerbbg Qezsensd cormanﬁjrﬁtm If Al Padl - idurace omat i ¢

onium salts of ts of C?oup Va,, VI_or Vila,

di alrjyl hal oni S%Gggilléto c\l@'cg’nt gl\{lr%%né:?%r é%‘e%z}%r%?zﬂ % %%erkﬁfd triaryl
sul f oni udPconpl ex Mlvsalsdllqﬁt(ﬁ othiich ane ka:e@qd d?mntusel ian theount
effective to §roe@rsq ge Uﬂ 3@&{18&;&&%& Wt Hard pder eby said

Japanese Pat ofEomy %bé% tade G b LEIR ac}s'&éaé%é“m' ipebes
di scl ose adhesiovdesbtehs that tNe eldhus=iva |siwt§ A &l Yadiesion bstrat e \w
e Tent s on e BRI 1 o e SR TR el
essentlaﬂﬁy ocoars@wombw@@uumclng stage up to the expanding stage,
but in the pick-up stage they only ‘retain their adhesion
force to such an extent that no adhesive sticks to the
back s1de surface of picked-up wafer ~chips.
International patent application PCT/US80/00822
20 discloses normally tacky and pressure-sen51t1ve
adhesives including oxirane rings and an ionic
photoinitiator characterized in that the ‘epoxy
equivalent value of the adhes1ve is 400-900, and the
ionic photoinitiator is selected fron the group
25 consisting'of'radiation-sensitiVe aromatic onium salts
- of Group_Vaior Vlia, 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
30 promote the polymerization of ox1rane rings, whereby
' said adhesive is readily detackified by exposure to
actinic radiation._ :
Further Japanese Patent Laid-Open Publications
- Nos. 196956/1985 and 223139/1985 disclose adhesive sheets
35 which are alleged to satisfy the above-mentioned
requirements, said adhesive sheets comprising a
substrate hav1ng coated on the surface thereof an



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

three-di nensi onal network on 5 irradiation with lLight. The | ow nol ecul ar
conmpounds having in the nolecule at | east t3o photopol ynerizabl e

car bon- car bon doybl e ,bonds as exenplified in the above- nentioned

publ i cations inﬂaﬂﬁﬁlYﬁlﬁ@?ﬁ}ﬁﬁﬂpgoﬂﬁﬁentiﬁééYyP§té lpwt medech}hy net hane

tetraacry:ate &GmPO?ﬁatn?ﬁyﬁ?rhhohhgrmggéﬁhggeafgggﬁggrxggr|toI

tetraacryl ate, nta [ nono r ox en

d?pentae¥ythr|t *8ﬁ8§3§¥¥?rﬁ?agif ﬁarB§PyF@%ngyQBPb&PaPPyﬁﬁténd being

1, 6- hexanedi ol dapab}eao¥, ephipethygeaetgt;eealﬂeasiyhalenetﬂﬁ&krGhal|y
available 15 ehidasstebnabluhe eanee! o) Haviol QUId, Lhabt 0G adhes ve

sheets conprisin substrate havi Ag ¢oa ereon an- a
consi sting essethbPFylﬁft§Ecﬁ°1BGP | atuleastolwountiothnolyyerizahie

nol ecul eMat Ieaearbwn-aaﬁbeﬁoaaﬁs1ezaahas295 e%8hBPRrEaaPeR éﬁubhsob nds as

lified ab d I 1) Such an adhesive
Sheet b5 mant i HeBtauoed EBREESAFRPRS AR e&??gg?ﬁggﬁ%séa£ﬁegape a certain

extent when a strniaonylatej uattaméﬁhymoaﬁathaﬁetﬁetba?aégtaté? ?heet
has a fine,and I ' r surface. er surface
i s rough, & Vé&ﬂ?%%gfgﬁ%gﬁg sgggggrghéﬁga BPB% ﬁthﬁégg eh when

|rrad|at|on mntﬁegﬁéhcrxﬂatebodiaentaernthnibollmoabhydreﬂyln the pick-up

t th dh b, 3 d adResive
sheot  does ﬁote%tgj%iié?gﬁ%? DELPERBabIgelEL b1 HRexallrPlaflly 30RSCI /0ie 10

and remains on PREY]ERRY Yﬁ%isﬂf?ﬁ 13kernd. éﬁhﬁ§anﬁg}°Vh€Fé°§Y13ter _
segiconductor vpékyethpléerd ghyool h@aiadbegsate, Iayﬁmeeélam1gdaeahzab§aeet I's

posi 11 on 0¥t neLEPeEREER BBkvIdfed CBEe T D O A Photosensor . | n the

above- nentloned adhé@evbaggeﬁpund that the adhesive sheets comprising a
substrate having coated thereon an adhesive layer
consisting essentially of such low molecular compounds
having in the molecule at least two photopolymerizable

20 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

25 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

30 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

35 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,



4 however, there is observed such a problemthat because the adhesive sheet
reflects the detection beamat the chip's position, the detection operation
of the chip cannot be perforned with satisfactory accuracy and a 5 failure .
in the detection operation sonetines occrs. (3) Wiere the wafer surface to
whi ch the adhesive |ayer of an adhesive sheet is applied is greyed or

bl ackened fohoXg¥Weedhorrisiohgerved such rﬁ?ﬂ’@ﬁ@‘ skhat begansem t hat

e?/en vv_heln t hechad tﬁéﬁﬁ@iq{éﬁﬂ&lﬁ%ﬁé %ﬁ@t&é%é&ti.fbﬁ@clfﬁiw_%ht ﬁs
ultraviolet ip.the pick-up stage o g sem conduct or r _chips, e
adhesi on for &% § lPeosdbtrJﬁ’Bnggb? ‘i%%e%%%’éi%e?%ﬁb‘?"o?m@tﬁée a‘gl?‘r&éi ve sheet
cor r espondi ngamnathde e fomned with gatybsif actdbyckenecagprandns of waf er

does not glecr@easg e jn tHd idd e York S Nobned it 2ARESLYE, adheres to
S'Ihe ac’}< ur o) &c%?{ bz I'n

and remains on t side s ace war er chi ps. e adhesi ve

sheet as menti oned3Abdhere Hhe yalfemnssuxtare ko vhighthen adhesive
adhesi ve for Qaiyer o8 Hr LB SHudt é dpl{ea opd i gregd®Vet, thue 20

the larger ig the siz f chips, the nore dI%ICUH becores the pick-up
oper at i on. (%1593‘%‘7@6%/@‘??%“790?%?11 R XFRRE 5 e e ’c’ﬁe*‘é"‘?%v&ser ved
such a probl eudha  pgroldiene thaeeven -wiper piite pdhesive séloedt Fsich as of
pol yvi nyl. chl.qr.i s 8 [ S US sirat.e sheet in
sai d ad%lieosi velﬁ%aﬁtageiﬁfleﬁgﬁ%&%?%%& P%‘%%p?#e‘gp?ﬁ%’g?#g%%% sheet s
when waf ers @ickmip iskhdmtaf sthel semiconductereteater whips hethéius appl i ed
waf ers are digffbd ¥ £d¥d® ofthd ot abe @ﬁ@%aﬁwﬁg&m e of

el ongation after the conpletion of the di¢cjng stage of th ers, whereby
a deflection Gy eSi%ﬁﬁfe' FEFeIRAding (@ hehe RRT RS PEthRIhesi ve.
sheet s cannotgreyed et \bXhdkheredepart bons fof wafersfddes ndbadecbegspent J
pr ocessi o] d ecel . r Ly, 35 contact with one
anot her ]iryﬁ t%g{%a]j%h o]-Sg mqﬁj rﬁ%ﬁ%‘r%@if héerrl%m%ésﬁ%?g%e o%%lé?ﬁ%%ag%c?f‘%
probl em t hat ngrainshomdths iback gide surface ot wafer echipsof the dicing
(4) In the adhes_ive sheet as mentioned above, there
" is observed such a problem that the adhesive force
certainly decreases bilt_ not to the optimum level, thus
20 the larger 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
25 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 "
adhesive sheets or when the thus applied wafers are
- diced into chips, and the substrate sheet undergoes
30 @ 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
35 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



"5 operation of the wafers applied onto said adhesive sheets, are subjected
to irradiation with radiation such as ultraviolet, an elongation or
.deflection occurs afresh iw:the irradiated adhesiiie sheets, or such 5
el ongation or deflection which has occurred in the adhesive sheets in the
dicing stage of the wafers as nentioned previously is sonetines retained in
the irradi at edoperation dfeethe waferieappli’idd ontica@adlde @dhdybsiere sheets
cannot be recei y a_water .box for 1Q__ tr.ansker:t.0 the suhsequent _
R ot noo. SRR Ariebhb it e’ tal brradiBRALE st IR ey |
the waf er box. aSBa€Tavielet; aNVEIbngdtionTior defiect jion eddurs i s
i ntended to so ch.t Is 8 Yolol] |t lor art as
e in e iFTadlati FTREEIVE il o Aol

ment i oned above an ects are as I W nd. obj ect of

the invent Pon edongafion er defleshion Whishobes wrcurrad iayithebl e for use
in sem conduct gghedfive @helcts GREtNd AiTinPistREdY theShRFerPNg such

that evap if the fer surface tq be applied onto .adhesi ve | ayer of the
adhesi ve sheet 2ENE1005Gh PTEYI ORfrs ii6h %{t@'l‘lﬂs Fﬁ%%ﬁgsi%zhfyer 25
sufficiently dderesdetededhesivedsheets,sland hence saiidedreadiated

pi ck-up stage glyiaeoniliahr iRl S R-JRAVRF Y & W ddd datldn Vi th
such radiation as ul'traviolet and accordingly no adhesive sticks to and

renmai ns 0ROt he transferidos khey subsequenty pifkrupm stage, gikde up. A second

obj ect of the iHawINe WaTdrd Riutdadaypdshtiact Shea ondidbtier S il e
for use in sem caonductor wafer dicing operations, said adhesive sheets

bei ng such t hatafiedn ‘er chips are picked up 35 fromthe adhesi ve sheet s,
"the detection of the chips by neans of a photosensor can be performed with

salbsfactory accuracy and aCCC"&E&EE%érE%*fﬁﬁEiﬁbﬁﬁb;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 provide
20 - adhesive sheets which are suitable for use in '
semiconductor wafer dicing'operatidns, 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
25 sufficiently decreases when the adhesive sheets are
subjected in the pick-up stage of semiconductor wafer
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
30 picked up. '
' 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
35  from the adhesive sheets, the detection of the chips by
‘means of a photosensor can be performed with h
.satisfactory accuracy and accordingly no failure in



6, operation for positioning the wafer chips occurs,, noreover, the adhesive
Iayer of the adhesive sheets has a sufficient adheS|ve force before
ultraviolet irradiation of the adhesive sheets but retains a 5
sufficiently decreased adhesion force aft®r the irradiation such that no
adhesi ve sticks to the back side surface of the wafer and, furthernore, an
oper at or supe?ReXaHieR hEox oSt bpRing | BhecﬁﬂfﬁﬁsFP§P§59§FF§Fn whet her or

gg; s.t Bleea??gﬁdﬁ(f;esé\bﬁﬁt Stéﬁ'é;/&ibéﬁﬂvérléﬁéﬁt efl, tAe adt;\é?%@bhﬁﬁetenhafég )
| ration before | obj ect of the
i nvention is 36 5&?ﬂgn5dﬁ@§?§év§hgﬁfgem%?gﬂggrglgﬁ?YéBi fo{ use in
fﬁﬁlConducaﬁrlrfédiaﬁ%énn@fO?Béaadheslveasﬂeeﬂsebuteréﬁalnshaets bei ng such
at eve en e wa (face [ of the adhesive
sheets i apd??tgl?ﬁe %& geSFe3?%§k§€%§Q%§$ gggégréggggygﬁeoth t he

adhesi on forcrrnddiaelanhsechethayenoaadhhelperStbﬁksthertbﬁ bépkespondlng

to the greyed?ﬁae k8880520t hePRAELLNENAT Eﬁftﬂ@?ﬁoiesuﬁhlﬁbéﬁhtbr
decreases in -up stage,of sen1conductor waf er acture

where the adh%%P9§VSﬁéE93tBFedéGngcPBGrﬁﬁlPPrSGPaFPﬁﬁEXhgﬁcﬁﬁgP&Plon such
as ul travi ol eyhatHerC6r bBotHenadndsivevsheetskhave bednr drradiated;he

waf 25 d
adnesi ot or cERBERBY coFRari Py BaKEInEr Hi-PISK 1R PRYTRLIED Dot P o1,
fourth objecttbéythappenention is to provide adhesive sheets which are such

that in the wafer gdighg 28a3Gpiestans. Lhg ¢hoBARELAN 18" tdehireviigen occurs in

a substrate sheet of t sive sheets gnto_which the wafers have been
appl i ed, no epdhgaivensbeetss WBdchoArs: SYitaRle: £RT; Hsﬁhé“adhe5|ve sheet s

having the di seﬂwaﬁaﬁcebrp&atéer deeifyeopeiations] sdiasiadhesioais are o/
|rrad|ated 35 heegs bgghg é%éh %%g% QQ%% whe%'%% l e&a%h&%dge:% ght
which an adhe51ve layer of the adhesive sheets is
applied 1s greyed or blackened for some reason or other,
.the adhe51on force of the adhesive layer at the portions
thereof corresponding to the greyed or ‘blackened
20 portlons of the wafers sufficiently decreases in the
pick-up stage of semiconductor wafer chip manufacture
where the”adhesive sheets are subjected to irradiation
with radiation such as ultraviolet and accordingly no
adhe51ve stlcks to and remains on. the wafer chip surface
25 and, moreover, said adhe51ve layer has a sufficient
adhesion force before the ultraviolet irradiation of the
adhesive sheets.
A fourth object of the 1nvent10n is to provide
adhes1ve sheets which are such that in the wafer dicing
30 stage, no elongation or deflection occurs in a substrate
sheet of the adhesive sheets onto which_the wafers have
been epplied, no elongation or deflection occurs afresh
in the adhesive sheets having the diced wafer chips
' thereon even when said adhesive sheets are irradiated
35 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



defl ection occurs in the substrate sheet in the di cing stage, said

defl ection di sappears by virtue of passing 7 the adhesive sheets through
¢he irradiation operatlon and. the resul ting adhesive sheets can be received
with accuracy by a receiving box. 5 7 ST SUMMARY OF THE

| NVENTI ON The adhesive sheets of the present invention conprise a substrate
havi ng coat ed dihe rdhesivecsheetsothraughhtheyérragiatinncapesgtion

conpri ses aniﬂ%ndaEEalfésupfiﬂgtQaﬁéghaéesﬁ&éﬁﬁ%&abasedréééfeéaewaeﬂ a
radi ati on pol yneri zabl-e co sai d radi ati on pol yneri zabl e conpound

bei ng a ur et harRCERFIFHLRY o |§Sﬁ%%vﬁﬁ9|h§xa mol ecul ar wei ght of

3,000- 10, 000, preferably 4,000-8,000. 15 . A further feature of the
adhesi ve shegets of the |nvent|o% E&g (a . in a radiation color
developablg?conpound wher eby t oF ﬁ%%ﬁ%ﬁlﬁggéﬁgpable conmpound may
be incorporated in the adhesive |layer, or the substrate may be coated at

| east on\gne 20  si dgnthgagg 1WthhEQ€sr6§'Ehéoﬁrégéﬁﬁ ﬂﬁvshemahle
conmpound, or the radiation color devel opabl e compound be i ncor porated

in the substrat@onprisach ﬁBHFEFétthPHéngdﬁeéFﬁ 9ﬂeEP§ SRYEAES nventi on

is that they nayhépebai AnaalheBlivecahyeri whidh layeer gempeipesdan conpound
incorporatf& I n_the. aghesive

. [L f . Of dhesi
choot o or Te | aGERLABR ot BRbR4ERy1atR. PravhehthEhetcRABRE PE bRS ATICS 1O
BRI EF DESCRI PT| £adfEtioh DELVRESzEbjS. compoungd, asaidervaddationi ens of the
adhesi ve SheetsﬁQ%{ﬁQ?lEEﬁi@”ﬁ Eﬁﬂh'ﬁganand Ekgihaﬁe akglidee

illustrations s ng sail ve sheet s “use cour se of
seni conduct or waligomeruhaving ﬁr@ﬁiﬁﬁ&léFcVﬁgght of 3,000-10,000,

W preferably 4,000-8,000.
15 A further feature of the adhe51ve sheets of the .
invention is that they may contaln a radiation color

developable compound, whereby the radiation color
déveiopable compound_maf be incorporated in the adhesive
layer, or the substrate may be coated at least on one
20 side thereof with the radiation color developable
compound, or the radiation color developable compound
. may be 1ncorporated in the substrate.
. Another feature of the adhesive sheets of the
invention is that they may contaln a light scattering
25 inorganic pbﬁde: compound'incorporated.in'the adhesive
layer. ' o _ '

A still further feature of the adhesive sheets of
the invention is that the substrate may be a crosslinked
gilm. .

30 _ o .
[ON WINGS

Figs. 1 and 2 are sectional views of the adhesive
sheets of the present invention, and Figs. 3-6 are
35 .illustrations showing said,adhesivé sheets used in the
course of semiconductor wafer manufactur from the dicing
stage dp-to the pick-up stage of diced wafers. Fig. 7



¥

stage up to the pick-up stage of diced wafers. Fig, 7 Is an illustration
showi ng sai d adhesive sheet used in the course of masking for coated
products. DETAI LED DESCRI PTION OF THE | NVENTI ON 5 The ‘adhesi ve sheets of »
the present invention are illustrated begow in.detail with reference to the:
agconpanyi ng draw ngs. As can be seen fromits sectional view shown in 10

Fig. 1, the p&aﬁ&nilﬁ@aeﬁaafbﬁhQSéwiﬁgcgaE&sséheé1aesaﬁéé£aasea #ad an
adhesi ve Iay@?"b Beforg use t hi s"adhesive sheet, it is preferable to

tentatively | GOUrSe @ n%%ﬁﬁlgﬂeg?r4°8§ efoRKOARCESy. 2 in order to

protect the adhesive layer 3. 15 - " The present adhesive sheet may be
shaped into any forns DESPRT l‘@h,ofbfﬁEllﬁﬁ%ﬁ%Iaﬁher form
Suitable as the substr BLErral s Wi Ch el ectrica

conducti®ity and excel | ent in water resistance as well as in heat

resistance and Oﬂhéhééhgglvé'QHEe€¥“BbeEhE ?Eééanﬁ'lH§eﬁ£§oBaéEéCU|ar|y
usef ul . be stated_ |l ate resen hesi ve sheet is, wh used,

i rradi at ed M%%“%%%t?‘adpﬁ}?ﬁnlﬁsdﬁﬁab U%’thaﬁﬁfﬁ€ﬁﬁ€et ke EhBstrate 2 is

not requir eda¢Compahy ingparawingsen sai d adhesi ve sheet is subjected to EB
25 irradi ati on ggt nus%sbe tragfgaregt whe adhesi: e sheet is

subjected to WV i a8t PBnSePPatt PRt ? §ﬁ5§%Pﬂag Mt o[RS Sgntﬁg substrate
2. are f10ns Bigsuth thetpresentcadhesivepsheethibecomppsesdpolpal ene,

POl yvi ny!  OMbabdeear80sVEhaYLANGaids waeis§ 8hgl.at feroly by bgnenis |

terepht hal ate ut ene ut adi ene uret
et hyl ene V|n9¢ha§§vat§heetc 19%&FePFﬁ€e§PB &n °a&ﬁ§§?§évgﬁ¥ePPPéHuPres |
after the disthippabiensneatust as sRLWAHS inaFigxpaninodrder teeatnent, it is

preferable t rﬁgﬁcésﬁﬁesggﬁés?33 lay&ge canventional nmanner a synthetic o/

resin film
15 The present adhesive sheet may be shaped into any

forms such as a tape-like, label-like or other form.
Suitable as the substrate 2 are materials which are low
in electrical conductivity and excellent in water
resistance as well as in heat resistance, and on this

20 view, synthetic resin films are particularly useful. As
will be stated leter. the preéent adhesive sheet is,
when used, irradiated with such radiation as EB or UV,
and hence the substrate 2 is not required to be
transparent when said adhesive sheet is subjected to EB

25 irradiation but must be transparent when said adhesive
sheet is subj;cted.to UV irradiation. ;_J

Practically speaking, usable as the substrate 2 are

films of such synthetic resins as polyethylene,
polypropylene, polyvinyl chloride, polyethylene

30 terephthalate, polybutylene terephthalate, polybutene,
polybutadiene, polyurethene, polymethyl pentene,
ethylene vinyl acetate, etc.

Where the present adhesive sheet requlres, after

the d1c1ng of semiconductor wafers, an expans1on

35 treatment, it is preferable to use as a substrate in the
conventional manner a synthetlc resin film of polyvinyl
chloride, polypropylene or the like which has



chl oride, polypropylene or the |Iike which has 9 extensibility in the
machi ne and cross machine directions. However, any substrates having no.
«extensibility are also usable in the case of the treatment processing of
semi conduct ors, autonobil e“body 5 maski n@ or the' 1ike where no such
expanding treatment is needed. Wen a crosslinked filmis used,
particularly a@xtl:temsslmm er? theh evachrime dmialazmjssudc}grmt advant ages

that no ext en5|d\(}hri.éy +ideid ectﬂdyé&cxcura%gd%&g&ﬁqi ect e e, sheet having

waf ers t hereon en the wafers are ‘dic curs afresh in
the adhesive si¢Xbengidilditiv aneadisg ugsakde (in ithey@agediithe r adi at i on

?Rd rm][ eover, ejatuit z&iéja’gl poc%é”‘ﬁ‘w &fdﬁ} télﬁ:dhiﬁmh & dadieet in
e wafer cin Sai Sl ef | ection di shes .on

i rradiati o(rit?I “%ﬁj“s‘%o %l'be érfé?ﬁ MY SHY 3b ‘{;’Jc‘t‘i)rtcﬁ?‘?gq’%fa‘i%e"s
adhesi ve sheetﬂnaﬂedm]the di ced wafers thereon can assuredly be received
by a redgi ving box el te RCt P S S
observed. 20 I\/bre\é\@g% 41&%%%?' l{-ﬁi ?ivva | ps’ %Hekﬂ'fjlé{%eﬁ A ter
irradiation, tHde gthstaate Roetthane |acneamhi§pmdamlatgnm tinme of

expandi ng, and JeRphft é‘#‘s W fd A ididif d¥ Wl et 8 'bARHE AGY -chide
crosslinked fllms whj a referablvé_’used 25 Partlcul arIy as the

substrat e 1% t Rdhgsivs, ﬁ"ﬁ‘ﬁ'ﬁ’% ferss £her wierharey
ir raﬂi at i \r/]\ﬁ' sKranhma,c ﬂeﬁﬁﬁedmmmmsrmsmmmmtm&i% rétberti i ON
or those whic ave cor paratin . s 4
crosslinking-r e@%etrf cﬁ? ﬁ‘ﬁ’aﬁso‘r ﬁlﬁ/eegols ﬁgﬁé*%‘a%o"f’y%rga%a}%’hmar e then
chem' cal ly crossid maxeovexblevers whan & cislsighﬂmijaﬂémtm gaeursHnig above.
e filnms of cr I I | | i nked
W RS aldl{%’é&w SH& 11h a{@ﬁﬁ{%@q B, SRS

| ene-vi nyl acet ate cO mers_or, Cross tpol ydi ene
copol y_mer§-5 t deflection diminishes on irradlatlon o

substrate shaet with radiation and accordingly the
adhesive sheet bearing the diced wafers thereon can
- assuredly be received by a receiving box wherein no
mutual contact of the adhesive sheets is observed.

20 Moreover, when the diced wafer chips are picked up after
irradiation, the substrate sheet sufficiently extends at
the time of expanding, and hence the wafer chips can be
.picked up with accuracy.

_ The crosslinked films which are preferably used,

25 particularly as the substrate in the present invention
are those whith have been obtained by irradiating
synthetic resin films having crosslinking sites with
radiation or those which have been obtained by
incorporating crosslinking-reaction-initiators into

30 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
crosslinked polyolefin-polydiene copolymers.

35 _ 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



35

chips are

neet the expandi ng treatnent,

accuracy.
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Such crosslinked filnms used as the substrates in the present
invention are subjected to expanding treatnent at the tine when di ced wafer
pi cked 10 up, and these filns have extensibility sufficient to

In addition synthetic resin filnms having a carboxyl 5
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provi ded t hecottedning mpnomeryasc i@ iprinsiRade casrstitusiite sionomey
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as the adheS|v$s I n thgﬁ@resent invention, contai,n acrylic and

pol ypr opyl
pol ymet hyl

radi ati on
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conpri sing a([lnyb.lddltﬂm‘ S aas.aw.natpar Iﬁ]ﬂlnpaionfprﬁzlﬁgﬂa' \EyrohediRy units,
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mononers, et hypnmwlylmtmeﬂt TNy [urtid; aﬁidet&lgdrmw.;dl 30 -
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met hacr yPi c
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25

30

35

vinyl acetate copolymer, polypropylene, polybutene,
polybutadiene, polyvinylchloride, polyurethane,
polymethyl pentene may be used. : :

On the substrate 2 as illustrated above is provided
the adhesive layer 3 which is composed of an adhesive
and a radiation polymerizable compound.

Acrylic and methacrylic adhesive are used as the
adhesives in the present invéntion,'and'contain acrylic
and methacrylic polymers conveniently selected from
homopolymers and copolymers comprising acrylic esters as
principal constitutive monomer units, copolymers of
acrylic esters ahd_other functional monomers, and
mixtures thereof. The preferred polymers are those
containing, as acrylic ester monomers, ethyl
methacrylate, butyl methacrylate, 2-ethylhexyl
methacrylate, glycidyl methacrylate, '2-hydroxyethyl
methacrylate, etc., and the above-mentioned monomers
containing acrylic acid esters instead of methacryllc
acid esters are also preferred. .avs

Furthermore, in order to enhance miscibility with
the oligomers which will be mentioned later, the above-
mentioned polymers may be those obtained by
copolymerization of such monomers as: (meth)acrylic acid,



acid esters are also-preferred. Furthernore, in order to enhance

mscibility with 35 the oligonmers which will be nentioned | ater, the
above- mentioned pol yners may: be those obtai ned by copolynerlzatlon of such
mononers as (neth)acrylic acid, acrylonifyile and vinyl acetate. The

above-nentioned (neth)acrylic type polyners used as the adhesives in the
present |nventlaarymDnQME&ﬂblhnhaW& nylnelcetiatd. Wahehabehvelhent ibhed X

err r ef er abl to 8. In the resent
|[ nve]nt i gn ur et hd ir{fgégg F&? VESNPP&%&%&’@@%?% kbe aghesiyes in the
pol neri zabl e. coppssnat ih&enmhenubanvau Ly=uave urﬁbh&ﬁﬁl&&rwba

ol igoner is 3, 0Q¢- 4@, ng,lopbegceaﬁbl f_legg;_)aglge 0 cbﬁi %3 3{] V\ﬁfoqht

referred to_above iS a val ue aver a

pol yst yrene®as measufB8dth¢ QEFsﬁﬁﬁnéaVﬁﬂtuww@ﬁ&&bgmaphyryGacp The

ur et hane acrylabelqugeaea&eaﬁeeabhel&a@ E&d&%%ﬁbh”?oﬁﬁé?&%ﬁblbsOCya”ate

th | yier s..olt ai the_reacti,on o ester or polyether
e e BB R B o LRl AR RR e LBB P Sne. BoRsbane;ackal ate

exanpl e, 2,4- tobyﬁgpmeuiﬁsocyanabep + D06, tpk;Ee&adelaQ?ﬁanag?ﬁoécf§F§LgLene
€. Wi me
di i socyanat e angodbpleay aa&gﬁee ﬁférfgﬁygr O@g@ isoa vaé

havi ng hydroxyl groups, for Iate
2- hydroxprprIaYﬁEFE?aEP}P&PéaerB}Ghﬁypﬁnv°éwﬁ¢wrepneab)aea;hahd byt C.

The ur et hane acgéhaberﬁbhﬁﬂaﬁr éhesmaébataﬁﬁya%lb%)are radi ation
pol ymeri zabl e conpou | 'ecil.e at 'I'east one carbon-carbon

doubl e bond. 25 ggelP gﬂgBF ﬁFEVéP&SI8196°H§€stHEeuPEFﬁaﬁédabyylate
ol i gomer s havi ngeachibhgctezminal glisoeiyahate hh&mh%ﬁ@oprZBbiymérEeCaUSe

have’h fine or SBeBLABNTEY. Enl' BUHLksBR Yy BOTVeRER:: CRCRRverhRL kvrgy "

t he adhesi d® stPehyeh QemneﬂndShulhhfDDIVNapgn&ndsadyanate sbmpburdss not

decrease sufficggpt byaRye8, V\@eli'-'t:olylene diisocyanate, 2,6-tolylene
diisocyanate, 1,4-xylylene diisocyanate and
diphenylmethane 4,4'-diisocyanate, with (meth)acrylates
having hydroxyl groups, for example, 2-hydroxyethyl

20 (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. .

25 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 sufface,

30 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
adhesive sometimes adheres to and remains on the back
side surface of the wafer chips when they are picked up.

35 The fact that when the urethane acrylate oligomer having
a molecular weight of less than 3000 is used the
adhesive adheres to the back side surface of wafer chips



t he adhesive sheet is irradiated with radiati on and the adhesive sonetines
adheres to and remains on the back side surface of the wafer chips when
they are picked up. 35 The fact that when the urethane acryl ate ol i goner
havi ng a nol ecul ar wei ght of |ess than 3%%0 i s used the adhesive adheres to
t he back side surface of wafer chips when the wafer has a rough '

surface is consenletied wefet PRESCat PobliR SQLELME NYs T 88881defbat IS, the
rough surface of_;

fh fer an at,a large nunber of  fine grooves are
present on t*ﬁ?ﬁ%ﬁ%é% %r?%cgﬁeaﬁﬂigﬂﬂﬁnghﬁe SORet hindt atfy| Ehe BPVEBMer is
brought into suorfame of ttheé wafengheansfehatoa lhﬁgulaflzﬁﬁbeﬁabﬂl ﬂihleorrer
I ntrudes int fi Lf | L go | OW. LN e ar
wel ght - on 1 EYO0Es, 4P€ PROOUAE bh, ERLLELEPETECaSe, b iR ST, |
sufficierft| y Wrethang acrylateadligomerwishbraughti bntottentabtswith
strength is ' €, apghogl fs - esi.ve
and agcordi ngljﬁ?/é tﬁ%u%hh%‘g?géééd g?&é?@a%ﬁ' r%%gfangi%ﬁ&?ﬁg %gggmgg%e\f
surface of watitho cHrere hinetgroewepsifsapdcRiigomer18s low inThys, we

found first tisledwler weignted phobhet 46866h0| NPttt D€ EBh8LEbREqVei ght of
ur et hane acryl,ate ol

oners, and if.is alnmpst_a_truis 0 say that al
conpounds conthd é?wggiQ%?%s%BQQfBilﬂﬁﬂﬁﬁlé? ?ﬂf%ﬁﬁlﬁggignﬁﬂ¥?én ¥ Japanese
Pat ent L¥0 d- Gooradiationtwith padiatiben, 1tB€58Ane8tonr sbibengER188/ 1985, as
the | ow nol e L Oniy N e : Sk et
photopolyner?gg Ié?gg?ggﬂgﬁa?ggﬁ?d%gbfégb%ﬁgésﬁgbg gkﬁéﬁgcéfaﬁﬁﬁeight of
| ess than abffhesiye and.acgerdingly:thecadhasiviadadneresntapandui ar

wei ght have hesmdDA®rén2the b&ER §5@8 sGreQ6ei 82" RdrasCcenpabliRehOERBOOT
coatability of, ihe conpo havi ng excessively high nolecular weights or \o/

s
deteriOraIiCNFR+P§VEF§LP$§€%ngBSS of coatings formed from such high
mol ecul &5 conpoundBhus n wéi foundnfirsbnthéhabavet+hentianed! probdémgoner s

concerning the molecular 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

20 Nos. 196956/1985 or No. 223139/1985, as the low
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

25 Dbeen used is considered accountable for poor coatability
of the compounds having excessively high molecular Y,
weights or deterioration in the surface gloss of
coatings formed from such high molecular compounds.

In this connection, the urethane acfylate oligomers

30 used in the present invention possess markedly excellent
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

35 223139/1985. For instance, adhesive sheets prepared by
the use of the present'urethane acrylate oligomers show
that the adhesive layer of the thus prepared adhesive




30 used in the present invention possess narkedly excellent properties,
as conpared with | ow nol ecul ar conpounds having in the nol ecule at | east
two photopol ymeri zabl e ‘car bon- car bon doubl e bonds_ as discl osed in Japanese
Pat ent Lai d- Qpen Publ i cati ofis’ Nos. 196956/3385 and¥ 35 223139/ 1985. For

I nstance, adhesive sheets prepared by the e of the present urethane

acrylate oligo t | d

adhesi ve f§$]~?£q%5£h§ s£?§|0|%ﬁ? X%%%%?%ﬁ éﬁ%%e%é?g?%prsfggsatlon of
sai d sheets WI tirragiation ofitsaidcsheets|vithirdiation Rukeafbars bhee
decreases to S%&di@uf—‘éntbﬁé aaﬁeéﬂbRSfaﬁcQO&écﬁeasedheaesaaﬂ henggel he

chips 5 can si Iy be n cont ast t heret o esi ve.sheets
prepared by the® '% Ekedgégﬁ?bg$y@ﬂ??tﬁ?t ﬁ?ﬁr%&é ﬁ%ﬂ?ﬁa p?lﬁgé
clibgg!sg}sige’lm thf&mxs\mw bé ﬁmphedsepPat]éntcbntrlafpethé’nétocaadhesme

5s e Of ot 10 adhesi ve
sheet s e%ﬁlbltégéééﬁ% #ggggggsd%gsF%% %?Céfbgf %ﬂeg??ggﬁé§?§% of said
sheets wi th radienéhydboxydpestaacrviateass dhsclipeed obnf bhecexamplepent | y
even af ter 'rrang§AﬁQnﬁ§Q ereﬁéhﬁaiaeoﬁdheﬁsﬁlieaeﬂénrﬁaalmgsgssyhgsback

side surface of wafer c are pi cke

adhesi ve | ayer §#°Vh5h§HhEEPvéd§ﬁ§§Yefﬁa&EEo?gaﬁQ% \nil Pﬁﬁngggent
i nvention,i¢he aanukmeadheétseeﬁnﬂbibe areﬁhﬂﬂeientybdhesmbngﬁmrcear e used

f bly in th
Phat case the BEREER rEpdiaCinh Pr fard RRGRER IRy radiariBhiBhe, 0
and, noreover, doesinotid ecaaheslén adheelgneﬁprged§9t§a§é§n§iVeﬁven

i rradiation of §§tér ;éesd Eﬂo Qhattﬁa aaﬁeQQOEQaBHSr&QfQB ghigps can
readj |y be picke ron1 hesi ve sheet . | n_anot her embodi nent of

t he adhesi ve shé%?abﬂstﬁﬁ EPSsBﬁFklﬁ&éﬁtFHﬁfaFﬁe°§dﬁé§FFe°P&?§rw§e80
therein 15 chips are picked up. :

"In the adhesive layer of the -adhesive sheet in
accordance with the present invention, the acrylic
adhesive and the urethane acrylate oligomer are used
preferably in the proportion of 100 to 50-900 parts by

20 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 plcked up from the adhesive
25 sheet. - '
A In another embodiment of the adhesive 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
30 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
containing a radiation colour developable compound.
Under certain circumstances, a radiation colour
35 developable compound may be incorporated in the
substrate 2.



a radiation col our devel opable conmpound in addition to the acrylic adhesive
and radi ation polynerizable 30 conpound nentioned above, or the substrate
.2 of the above-nentioned adhesive sheet- is coated at | éast on one side
thereof with a radiation colour devel opalle | ayer containing a radiation
col dur devel opabl e conpound. Under certain circunstances, a radiation

colour 35  devel mlﬁ@mdcm PeabREPsPRH P Saylrt te 2.
14 The radi at,i,on coi devel u fal ni n 2 g ?ggf'g?ﬁ%ﬁacol our

I er c
devel opabl e (¥ L ? g“e ﬂ@agfﬁ eCOPPPRRA SPR¥ t bgt Eoymed whi ch
t he adhesive draytshe 3smermt ﬂmensnlbsbrauayz benfwhien tkéveaheshoeS -
substrate 2 d Lon.col our devel opabl e
conmpounds us?’g& a@ﬁz‘%‘gn’f’é%‘g&eht 5N ﬂ§¥ é‘% ﬁ% ﬁ%sbﬁ%"%ﬁ ¥§ €col ourl ess
or pal e- &l ouﬁ‘&ﬁ%‘%ﬁe? iand dthe  adhesiveclayep 3ol our on irradiation with

radi ation, and prefgd rﬁhﬁ@meéo%uilodevéﬂsﬁa Ich %‘@é&uﬁ&g LEdgO;flyes.

Preferably uéﬁ{)l e as the | euco es are those convenfi onalwy used

conpounds su e Present n’y‘l“’%‘? AT | CORRPUNES Wieh 2raccohonrieas, and
spi ropyr ane mmnpnlﬁknoﬂ&&ﬁédCﬁﬁﬁﬁﬂﬂdirrﬂ&iﬂﬁﬂbnfﬁﬁtedéﬁ@iép cé1ble(p- 15

tnce)!t %lyﬁginmn%} Jf‘ anl'{.l no%'ll'}(j&g %]itlg {'?\g%%ti%:'xz:%n%tpreferred examples of
et hyl anilf] - sugh |corpounds are- Leuchd ydyes no- Breferably-usablenas| thean,

I I h I,
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preferably uSARROYNAS rhaﬂ?oﬁrwlﬁf‘ﬂﬁemﬁmweﬂ\l%%ﬂ Ieuco dyes are
t hose whi ch lphendtridzims o mmmepr@i\dySbfﬁdipjdﬁ@ﬂe Sofipodnasi ti al

Car boxyl 1o 2P Mg, CEFE eXamsie,s-(N-(p2 O

15 tolylamlno)]-7-an111nof1uoran, 3-[N-(p-tolyl)~N-
methylamino]-7-anilinofluoran, - 3-[N-(p-tolyl)-N-
ethylamino]-7-anilinofluoran, 3-diethylamino-6-methyl-7-
anilinofluoran, crystal violet lactone, 4,4',4"-
trisdimethylaminotriphenyl methanol, 4,4',4"-

20 trisdimethylaminotriphenyl methane, etc. _ _

Developers preferably usable in combination with

the above-mentioned 1euco.dyes_are those which have
heretofore conventionally been used, such as initial
polycondensation products of phenol-formalin resins,

25 aromatic carboxylic acid derivatives and electron



15 acceptors such as activated clay, and further when the devel oped col our
Is intended to vary in colour tone, various known colour forners can al so
be used in conbination therewith. 5 The radj.ation col our devel opabl e
| ayer containing the radiation col our develqﬁable conpound menti oned above
can be fornmed at |east on one side of the sSuU strate 2 by coating a solution

of S31d coMpoUNepapRBrg’ 4ABCaBORNEIVREANET 00 S8 Sutnlt BREH Shies o

the 10 substrate e radiation co our or ned
by |ncorporat.n@evﬁéopaeuﬁpleﬁrcésoanteﬁdedosabVéryo#poeﬁ ol £0Bghbi ng
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the substrate 2 ﬂ ana AERsEBEFRY1EBnposi ti ons nentioned above i ncl ude

those'consisting ess®hei zhijationi gploaretevelvpaplechhyerdeontpdhyimgr s,
pol yuret hane feEhESra89£¥§8§eEoi ahnaevegb§agggecpﬁgbuﬁaO@epeﬁéxe 0

resins. da anot aspect, the a ove- men Lon of the radiation
col our devel opaBPeveorpBuke £Armedoa§aArastoPncpnensideeonsbeporated in

the substrate 2giinsushta 3abg éahﬁihgnaanlh21bh”BfWQSEdtEBm haalah har
the 25 substrate IS

t-1ik de ertain
i ounst ances. | CRBARAH SPLBRREGPAERSHC 08 PRLESSE0RBo bRl Ay S8BopToEhe
i ncor por at&d i nsubstiate af fi ne powder into the substrate 2. By virtue of

adnesive T ayer 3. o thBarRRiSEiRY’ cBRour, BeTeIPRRbICIMRR RaYIRE (Th.
substrate 2, or fbymedcbypdneorpgrakingctheoradiationt koloursdesedopabiet he

ranner nO“’desC&bﬁgéunhhEnadhEﬁbﬁinﬁhééhp3shilﬁﬂfBh&'%BEBYcBQE&H&e@hQn
irgadiation with radi ati whér eby "t he detectiqgn accuracy I's enhanced

at tThe tinme of ﬁEP?&Pﬂn§°WBP§Ft&RPp§tb}eﬂ§§n9“0P“& side of the
15 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, polyamide resins or epoxy

20 resins.

In another aspect, the above-mentioned solution of
the radiation colour developable compound in an organic
solvent may be incorporated in the substrate 2 by using
said solution at the time when the material for the

25 substrate 2 is formed into a sheet-like product. Under
W 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
30 .developable compound into the adhesive layer 3, or
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
35 radiation, whereby the detection accuracy is enhanced at
the time of detecting wafer chips by means of a
photdéensor and a possible failure in the operation to



phot osensor and a possible failure in the operation to 16 pick up the
waf er chips fromthe adhesive sheet 1 is prevented. By coating the
vradi ati on col our devel opabl e conpound at | east on one side of the substrate
2, there 5 is also obtained such an advapgage that in conparison with the
case of incorporation in the adhesive |ayer 3 of said conpound there is no

possibility pick«eg ithe amfsly &ipibS fiosh e [dtheaRret gse in
adhesi on forg’fe of Q’tﬁhea adhesi ve Ilgflper 3 by irradiation wt radl ation.
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preferably about w&m& "l“m‘{{itﬁa“‘ use \a,g WfHesivi ?ﬁﬂ%&% q_%)%é

I nor gani c com%g;)nd 3Q |s de5| I n _an anount

preferably 1P enf javention,e the Qﬁh%s(ﬂ“:ﬁ | Layer s’céﬁ%ﬁﬁ#@lmor gani c
compound i n ontaiwa therAd Hbwdde t&f\wlﬁ@hﬁ Ssdﬂﬁtéi‘ieﬂoge b an{lce the :

ﬁgggoutnﬂemay c%%%%u%%tn ”%Sdirtei%%c%o % QﬂxselsoiQrJ (;rncde t%xne radlatfor? ther
15 polymerizable compound. '
The light scattering-lnorganlc compounds being

referred to above are such compounds as are capable of
irreqular reflection of ultraviolet (UV) or electron
beam (EB) radiation, which concretely include, for

20 example, silica powder, alumina powder, silica alumina
powder or mica powder, The light scattering inorganic
compounds are preferably those which reflect such
radiation as mentioned above almost perfectly, but those
which absorb the radiation to a certain extent are of

25 course usable. _ :

Preferably, the light scattering inorganic ),

compounds are in the form of powder and have a particle
diameter of 1-100 um, preferably about 1-20 gm. In the
adhesive layer, this light scattering inorganic compound

30 is desirably used in an amount of 0.1-10%, preferably 1-
4% by weight. The use of this light scattering
inorganic compound in an amount exceeding 10% by weight
is not preferable since the coﬁpound may then sometimes

reduce the adhesion force and, on the other hand, the
35



35 17 use of said conmpound in an anount |ess than 1% by weight is al so
not preferable since the adhesive [ayer does not sufficiently |ower the
adhesi on force even when radiation is applied to the portions of the
adhesive 5 | ayer corresponding to the greyed or#Bt ackened portions of the
sem conductor wafer surface, if any, and the adhesive adheres to and

remai ns on the \AkﬁaarOf:rsand;mdmmmmantm aﬂfomt A esPi thas :L%) ﬁycw@ié}g;

adhesi ve sheet. fers he surface
greyed or bl ackene lfsoor ns%tl'E eason or Ocrg Uﬁ%e 3 ﬁ’evaeh]ga 95R ket s
havi ng an adhesiSiEq Jéiﬂém'ehhtla?‘fﬁmgﬂaﬁ mﬂhﬁﬁlm‘i forcemwen nehen oned | i ght

scattering i nor Gaid i i P oL hppl £lfli €6 Hhd Gdahte Gl éé’i\?é'on 15
pol ymeri zabl e cg:%’ound t he a(ﬁlﬁé]:sl on force % ltt\ﬁ"l’s agﬁfem ve%

sufficientl fl SUREFRANGING kR 1The IXe¥ed o kbarkensd m@tm or
bl ackened porti @ tife tdemiedmiuctsf aﬁa?fdﬂ‘l@éurfa{é@',l aipdmy haricdid i on, and

the reasoa for t S IS con idered to r obabl found in the
fol | owi ng di scus® %‘Flveﬂ'% b 5'?1% %fbcﬁeg‘?l\')ael& SWALRE (iR nt
i nventi on has t fuxface (whenl e \nhixzs/eerré pirkedhen froms ﬂt&eaih/ésiwayer 3

is irradi ated widhpdtadi ation, the radiation polynerizable conpound
cont ai ned i_n the adhesive Iayer 3 25 cones-to cure and this adhesive

| ayer 3 dedi®eases i n EXghihap ramicondugton wagfers hawing theisurface
seni conduct or wafreyed b o RNdrRs tfor heomslhasd sch |&ﬁ/%tr?e£168/€e HPplidEs

other. i that W aiiefiVd sl RSFRE 4 YRR Yavehioaniniping

radi ati on, the rewNdex £ M@bd\?msﬁtldnechdlm;hmrsdmﬁring rn?r:![‘a;lagﬂ?

\tAﬁeLejr aZF;{ igsﬁ 1% e 1y posﬁ]?r?geg{h e?g'es rﬂé@%ﬁ%fh t hat

account, it polymerizable compound the adhesion force of this _
adhesive 1ayer sufflclently decreases even at the
portlons corresponding to the greyed or blackened
portlons of the wafer surface when 1rrad1ated w1th
radlatlon, and the reason for this is cons1dered to be

20 probably found in the follow1ng discussion. That is,
the adhe51ve sheet 1 of the present 1nventlon'has
thereon the adhes1ve layer 3, and when this adhesive

' layer 3 1s 1rrad1ated with radlatlon, the radlatlon
polymerlzable compound contalned in the adhesive layer 3
25 comes to cure and th1s adhes1ve layer 3 decreases in
~ adhesion force.' In that case, however, the
semiconductor wafers to be applied to the adhesive layer
3 have sometlmes on the surface thereof port1ons greyed
or blackened for some reason or other. - In that case,

30 when the adhesive layer is irradiated with radlatlon,
the radiatlon passes through the adhesion layer to reach
the wafer surface, however, if the wafers have greyed or
blackened portions, the radlatlon is absorbed by said
portlons and does not reflect. On that account, it

35 follows that the radlatlon which is to be utilized to
cure the adhesive 1ayer 3 is absorbed by the portions
correspondlng to the greyed or blackened portlons of the



35 foll ows

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 18 wafer surface, and this adhesive |ayer 3
does not cure sufficiently and does not sufficiently decrease in adhesion
force. Accordingly, it is considered th3d8 the adhesive adheres to and
remai ns on the back side surface 5 of wafer chips when the chips are

pi cked up frdfAfSte sHfaSe anfdth isyashemivrrlayer b doeminatacurei ng
i norgani ¢ conuAfitientNE UMD Eo &l m@&%ﬁfﬁ@i@ﬁ@l edédyédsa. imovever, the

radi ati on as

| adlat CONMes jnto i r'regul ar ref n and |s altered
inits di rectq etgoxF%%'chl %1 ¥r . gﬁr*%o@ {ﬁe’f tthakthe . even

if greyed or

ddmadtmtemrm aamdm‘maai:nslonttwevwé@t side surface, the

Ir(ra(rgleggl gfd %/h(raoeélgfﬁt portﬁ%\s 0 he a r@%fﬁgécfs%épéﬁ ; @’%Jgpg;l d

greyed or m:ﬁﬁhﬁﬁiYﬁxﬁ eefhs and accordlngly the correspondi ng portivhns of

t he adhesi ve

scattering inorgani c. conpound powder -intothe
when port i onf‘ﬁ‘&ﬁ”éﬁio‘r S ted

| ay eryHd Powldi GEERY - 11%15{1:%:55%%%68'%2&35 ,ﬁi&ng the |ight

even
mHe afthesive HaYeF o3 present in

t he sem condixiwavensf &hsw&@ctzetlmh&ﬁdiWadﬂt@d%oﬁb@Slm cure

por 1 ondihr (et A1 R OR AR D8 Vet OF, R AR Shndell ve i1

portions of t
not adhere tdeafifre m@mtwwﬂfﬁsmﬂaﬁv%erﬂm@mlwwwm cked up

from the adhesiete @%&‘eyéﬁ”éf‘%l‘%ﬁenéd‘%oﬂioﬁs AL SISl £ Phet NE

above- nentloned adh s)ve:l.a can be, altered to a

I ncor por at [ n

esired eveI by .

A a!%e %dﬁ@wﬁ@% a?%é/%ﬂ’l"'é%‘? veadigieion Usablg -

as the |socysﬁﬂdﬁmmrpawé&e@ 1ﬂi\6oahwa:p‘ﬁéﬁ Pégion of the
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portlons of the adhesive layer correspondlng to said
greyed or blackened portlons and accordxngly the_
correspondlng portlons of the adhesive layer cure
sufflclently. By virtue of 1ncorporat1ng the light
scatterlng inorganlc compound powder into the adhe51ve
layer, even when portlons greyed or blackened for some
reason or other are present in the semlconductor wafer
surface, the adhes1ve layer does not cure 1nsuff101ently
at its portlons correspondlng to the greyed or blackened
portions of the wafer chip surface and accordlngly the
adhesive will not adhere to and remain on the chip

surface when the chlps are p1cked up from the adhesive o/

sheet.

Furthermore, the 1n1t1al adheslve force of the
above-mentloned adhesive layer can be altered to any
desired level by 1ncorporat1ng an isocyanate type
hardener into said adhes1ve layer. Usable as the
1socyanate_type hardeners 1n_the above case are

polyvalent isocyanate compounds, for example, 2,4-

tolylene diisocyanate, 2 6-tolylene d11socyanate, 1,3~
xylylene d11socyanate 1, 4-xy1y1ene dilsocyanate,
d1pheny1methane-4 4'-dllsocyanate, dlphenylmethane-

2 4'-d11socyanate, 3-methy1-dipheny1methane

-



pol yval ent isocyanate conpqunds, for exanple, 2,4- tolylene diisocyanate,
2,6-tolylene diisocyanate, 1,3- 35 xyl yl ene diisocyanate, 1, 4-xyl yl ene
dllsocyanate dlphenylnethane 4,4' -dii socyanat e, di_phenyl net hane-
2,4'-diisocyanate, 3-nethyl® dlphenylnethan§§ 19-:d¥i socyanat e,
hexanet hyl ene dii socyanate, isophorone diisocyanate,

di cycl ohexyl - ﬁQ§985§3ﬂa§g"ﬁgﬁgﬂﬁﬂh§lngeldllsoc anate, isophorone

di cycl ohexyl net I'i'socyanate-a socyaﬁat

Furthernore, theiAsec¥apateioddgysdnbenyd my@anﬁaﬁ ¥e -didsosyenase ,nith a

UV curing initi aﬁeycwaaaxyaméthahar-zl 2 -sulajl%hganheeuunar nYydiiglel ON, thereby
shortening the g énerl ation curing time by U V. irradiation and

m nim zing the €V i rradiation. 10 - Concrete exanpl es of
such U. V. c&ring ini Fuxtbhesmorel, utthe hbbvexmeptdpnbdnadhnslbenaayarﬁmhbyI

ether, benzoin thibfﬁE§SEatQan§9EﬁflSﬂgrgﬂyl gt tlg%%&ybhghpgsgﬁbenzyl

sulflde et ranet hy ram nonosu azobi ut'yronit
di acet yl, [err]lgyer éﬁl§Pbaﬁpﬁﬁ§q@9nﬂﬁélr@adlathenadhbstﬁbysHé@rtGhIMBe

present inventigRel pohl Bi'tl&ﬁﬁﬁ.@nb%\:&‘i’n&' ttlimbewe@lt Vi, Ol%driﬁttligﬁ @hguse

t hereof (referenge.n ers refer to the accqnpanyi ng draw ngs)
imiz

Were the stripPiBil H@@ttﬂel§mﬁPBF|&5dU8h1FF@d& &Mye sheet 1 sald
sheet 4 is1birst renméwté b&amp(lbeSb\fesﬁbheU.v.l &uﬂ‘h&@ednitlihltloliﬂ t he

opi 1 ed the seriRandBer, £o%, PaRRRIE] HeREqih., HehaRiRcHesBv1 KShat.i o)
The wafer Ais bsnpe@ne@thultntbegbab@n391@uaﬁopm@®w§seﬁgecpehsnzwﬂs as

dicing, rinsingqighkhdd a&dﬁaaan%%&am@&nyh%mmﬁ moRosiifeshi ps Wil |
not_fall off fromthe ,adhesive sh urln% each ,operation bedause the

waf er chips ar e32@Pisdsohutyrond &'télgﬁ& dﬁéﬁﬁtﬂﬂ'tﬁé adhesi ve
sheet 1 byilseanshdbroanthdaemiinene, 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) .

20 - - Where the strippable sheet 4 is provided on the
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

25 ' to dicing. The wafer A is subjected in this state to

W o such'processihg 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

30 held on thée adhesive sheet 1 by means of the adhesive
layer 3.

Subsequently, the wafer chips are picked up from
'the adhesive sheet 1 and mounted on a given support
substrate. In that case, before the pick-up operation

35 or at the time when the pick-up operation is carried
out, the adhesive layer 3 of the adhesive sheet 1 is

irradiated with an electrodissociative radiation such as



“layer 3. Subsequently, the wafer chips are picked up fromthe adhesive
sheet 1 and nounted on a given support substrate. In that case, before the
+ pick-up operation 35 or at the time when the pick-up operation is carried «
out, the adhesive layer 3 of the adhesigg sheet 1 is irradiated with an

el gctrodi ssoci ative radiation such as 20 ultraviolet light (UV) or an

el ectron beamtX®)idolet Ul ighte(Uv)i oti an @deégteohzbbhm ¢BBpOUBdcGeat ai ned

' h dhesi . i ati | i zabl d

cont a1 nad | G FaFAsFon PelvOEs LAHLE LORBONY TEbLETNEA SIPRERC i at i ng
the adhesi veadh@sive Layerridi sWhen, thaeradhation polymevizahdeadhesi ve
cont ai ned i Neddordrii eSbii€aiR¥E’ i %ﬁg&&gﬁsmefégér ki%' ng only a slight

adhesion force. The_.irradiation to { adhesi ve sheet s 10 preferably

ef f ect e f r PRIMLLIZRA oFO 1 FRre BY $RFRA2aBANGHERA adbesivMesiakerager 3 is
not forned. wilearsdigtion asth@nadhReésilonr £9+6Esby, thecagnesivate 2 mist be

[ight t 1 tt.abl [ d.b th bst eed not al wiys be
ont tranertGirTed iR the| Saliggivalabaf SUSPAARIY AafiFERoRBn descri bed.
-the portionslesiving onlysavelightradheaiehi farcae wafer chips [err] ..

are provided Tﬁél{ffgqﬁgego 8 é@%;gggﬁgiggtgh apey &%e adhesi on force

6f'the adhesi ve | ayer 3. ereafter esi've sheet 1 having this

adhesi VP | ayRreferably) effegted frem thessideiofipthessnubatrate 2henn)
wher ei n the vili¢h [€tié |adhesive iaﬁaﬁsheﬂsumacsei-ﬂéag t ackBeatngal, , way from
Y

i de of th 2 h d 5, h
puShoa- up i et g, prev fodsly, "B s RbefeRER pergunfchnt et mans o

for exanpl e tarémitoalbe whennUVi ispusedtbut thd substvateed need gi ven
support Sub%&s@tmﬁ%spﬁ&kiggnepttggsm@fces?ﬁaigﬁeL%ﬁl ikNublhs manner, ally
the wafer chips can be sinp pi cked up w thout any adhesion of the
adhesi V& t o In the manner now described, the portions of the
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
20 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;, ...
... are picked up by picking up means 6, for example by
25 means of an air pincette, and are mounted on a given
support substrate. By picking up the wafer chips a,, A,
eee +.. 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 vafer chip, thereby
30 obtaining chips of good quality free from contamination.
Furthermore, the irradiation may be effected in the pick
up station, as well. _
The irradiation need not always be to effected at
once on the whoie surface of the wafer A, and may be
35 effected partially in several times; for instance, only
the portion of_the_suhstrate.z corresponding to each of
the wafer chips A,, A, ... ... is irradiated from the

o/




the back side surface of every wafer chip, thereby 30 obtaining chips of
good quality free fromcontam nation. Furthernore, the irradiation nmay be
effected in the pick up station, as well. The irradiation need not always
be to effected at once on the:whol e surfacgj of theswafer A and may be 35
effected partially in several times; for instance, only the portion of the

substrate 2 corbsIPidd ot Otle@cdulestiite VI BY REARS ésréxh irradiatings
irradi ated fromthe

1 back side of.the_substrat. neans of an
i rradiating tube®¥9 ?%vé?w?ﬂeééﬁh%@?%ﬁl?ﬁr ferge ?’"eﬁéﬁhﬁéﬁ’ﬁﬁ 1¥8r r espondi ng
to the irradi atmrmspdsmmg toetbe bitradtafed apdrtiencaft thet subsktate
chips [err] : gﬁé@ fatheg pushing r 5 and
t hen t he pushedzup é%lps ar e sucgg%§PV€¥ Pﬁéﬂﬁgg A ?%on1fhe ad%gS|ve sheet
1. Fig. 6 showsPushediwp doy i nears ?ﬁethﬁdpésh%ngl@ﬂéd5|¢n@dthsnohhﬁethod
wherein the pU%éﬂed%%hgpgﬁdﬁehgﬁé@&géﬂvéw ?ﬂéﬁé&oﬁ¥tbféﬁoéhé“d a 10

radi ati Ox: sour ce rovided in the holl ow ushing rod 5
so that the i rr%@??ﬁ?’%& %‘hﬂef) Tk HFpef aFhoW %aﬁ°gégé??a:?’gd°§tt fie sane
time, thus the sippeschentionedcinragiation method] wnereanethenpushhngtine

necessary 10 Ugy Pl Cks WaSRYS1GR EANRE dReerthE' {R0EDos ! Mnks

above-nenti one reat nen sen con er S | pS er I’]
nmed0 be Tadiatien sourcek? upstpravided imueahelyouf pertioni af,

rinsing, and dryh@JpushiRgtirsdf§cssnenae eﬁaaméwalae%ﬁt bﬁ& p2Ek Lup The
adhesi ve sheet 1 of the gresent i nyention 1Is gre erab use |n t he

processing of SERPERRIORS oFanPe et feghed oEn Spﬁﬁﬁ?l ARGy EBUBi EReyp
operat ion, as |aj>p5taeahedcbﬁrnénb£ﬁplef1&hi andghati tRessaré timay eheo be

A o T e B

aut onobi | e  shortened. :

In the above-mentloned 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.

20 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

25 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

30 Dbe coated, as it is. Thereafter, the adhesive sheet 1
is irradiated from upside with radiation B to lower the
adhesion force of said adhesive sheet 1, followed by
peeling off the irradiated adhesive sheet-1 from the

_ object 8 to be coated. 1In this way, there is obtained

35 such an excellent effect that no adhesive will remain on

or deposit on the surface of the object 8 to be coated.

The present invention is illustrated below by means



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 30 be coated, as it is. Thereafter t he
adhesi ve sheet 1 is irradiated frontupsrgg with radiation B to |ower the
adhesi on force of said adhesive sheet 1, followed by peeling off the

i rradi at ed .adedsamples but rmnéﬁmmetc&éerﬁ@dCﬂ@éedthén thi S Way,

there is obtained 35 such an excel ent effect_that no adhesive
remain on or YHRHIOH 1§ K IR AL o‘b?e*clp%et%x%p it e lﬂ"r%
present i nverareorngiven |byisteighetl. bel ow by means = 22 of exanples, but it

shoul d be construed that the invention is'in no way limted to those
exanpl es. Parts are given by weight. 5 Exanple 1 An adhesive |ayer form ng
conposi tifon Exampkergked from a nmi xture conprising 100 parts of an acrylic

adhesi ve (a copol }ﬁf?rad}ieé‘hﬁé'tyéyé’:?rﬂéﬁﬁﬁ@%ﬁpo@i@ﬂ&ﬂ%é PréyarE®) 100
parts of a ur thane ’g¥late 10 W%Pnﬁr havi'ng ? nol ecul af melgh

about 7000 (EHRALFULSsompriging 199 RATHS T AR CKHELT | he trade
nane SEl KABEAdHdsiNe Oé)¢npdxym§r6beN€huEyl(acr&laﬂeyawatm-type har dener)

and 4 parts Q t ophe [ ). 15
The conposit |ét&#}/%e ar ic}h\t'/\e).;l g%%é onéoér;t)ge ésllo‘g’ge%#&?e Q#%?%gél ene
film sudt r atesl igonssr [lmvtnqmtmmmwemh af habowrt 7000 f& adhesive

layer to be Tydmict Nof Q94 iEeh NSw/fid & f&neﬁSKm‘ 4818 Cahder2pflet he thus
coated substrate was then heated at [err 2b mnute to prepare an

1
adhesi ve shedttade,(RARe, SELFAREAN PUTAL}, sﬁ?f%ﬁ‘%”fh@ %ﬂﬁ@%ﬁ"%ﬁ ﬁﬂeet t hus
obt ai ned was d&iidocyfamate |tyse hafdendny i agd a4 fparty 60ughueushairg of

Rdnesi on 25 ATEHRTED(feARe e iond" trRe BB et s T
15 _ 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
formed thereon may have a thickness of 10 pm, and the
thus coated substrate was then heated at 100°C for 1
20 minute to prepare an adhesive sheet.

onto the adhesive layer surface of the adhesive
sheet thus obtained was applied a silicon wafer having a
- fairly rough surface of Ra=0.27 as measured in the
_manner as will be explained below, and the adhesion
25 strength between the wafer and adhesive sheet was
measured according to JIS-2-0237 (180° Peeling Method,
300 mm/min peeling speed, 25 mm wide test specimen,
measurement in a chamber at 23°C and 65% RH) whereupon
the adhesion strength as measured was 410 g/25 mm.
30 - Surface roughness of the silicon wafer was _
represented in terms of a centerline average roughness
Ra (pm) according to JIS B0O601-1976, and the measurement
thereof was conducted using "Universal Surface Profile
Tester" Model SE-3A manufactured and sold by K.K. Kosaka
35 Seisakusho. E
Subsequently, the adhesive layer of this adhesive
sheet was irradiated during second with ultraviolet ray



‘measur ed according to JIS-Z-0237 [err] Peeling Method, 300 mm mi n peeling
speed, 25 mm w de test specinen, neasurenent in a chanber at [err] and 65%
RH) whereupon the adhesion strength as nmeasured was, 410 g/25 mm 30
Surface roughness of the si*i‘con wafer was represented in terns of a
centerline average roughness Ra [err] accoré®ng to JI'S B0601-1976, and the

_measur‘enent ther was conduct ed usi.ng “Universal Surface Profile Tester"”
Vodel SE-3A PNt SRR By R Ik hIE REFERTE SIS HERD (50

Subsequent |y, tW¢caghdyiragilatyien distimcadiesme siefterashd rradi at ed
during second wig, st navi ol : : fr.am.an air-qgQol i hi gh
pressure rrercurﬁtle}g‘#ﬁ I\Ngén%er %/drhé?oslléq%f fﬁ]%rg cbee%e&ﬁct%eAﬁ l‘f‘ﬂ‘é
Jirradiation, th¥aféreangh tdriseaghesivevshedathovas Ineasurest e wheembupors
adhesi ve sheget %% AR M, e Qfe[% tdy

nmeasured decreased to 2419 25 mMm “So far%ﬁgéyﬁégua é%%ﬁ%i??%ﬁ@&i?zs
conduct e, t her ®as not observed at all any adhesive which had adhered to

a][ld renﬁi ned °3-t“-e I%]Ellfaildﬁ wgﬁm‘ : 10fir%1§pééﬁillgf%s|1%ond&ﬁfﬁd,p&§iél¥éd

after the irradiation.fromthe esi.we sheet.. The sili.cqn er,.a e

onto the adhesi \k/’lgﬁ gﬂ? r o%seﬁ’ieié%h ea%eaéqh?ﬁésv%iwé’eif rﬂv% ad 5 mMm

square and, afté&o wind Wemained ari dhe therk siste wnrfade of Hdre (Eiddazbrup,

wher eupon 40 ¢ Yalter0 Heeled! Ubtidll e\ yi-dil £t ferdn UMY adhdiltalhesi ve
d roma mx

| ayer form ng conposition was prepare ure conprising 100
parts of an acrfﬁqgtadhesive (a copol yner of 2-ethyl hexyl acrylate and

acrylonitrile), 200 /e $idficon Wifer appliddichtd itHRIGHEIVY Fayer
rolecular vel St lenoo Yl diid DRI e AiE VY SHIE P Gl K 001
square and, after the UV irradiation, the chips were
15 then picked up, whereupon 100 chips out of 100 chips
were picked up.

Example 2
' An adhesive layer forming composition was prepared
20 from a mixture comprising 100 parts of an acrylic
- adhesive (a copolymer of 2-ethylhexyl acrylate and
acrylonitrile), 200 parts of a urethane acrylaté
oligomer having a molecular weight of about 7000 (a
product of Dainichi Seika Kogyo K.K. sold under the
25 trade name SEIKABEAM PU-4), 10 parts of a hardener (a
\ diisocyanate type hardener) and 4 parts of a UV curing
initiator (a benzophenone type initiator).
" The composition thus prepared was coated on one
side of a polypropylene film substrate of 80 um in such
30 a manner that an adhesive iayer to be formed thereon may
have a'thickness'bf 10 gm, and the thus coaﬁéd'éubstrate
was then heated at 100°C for 1 minute to prepare an
adhesive sheet. ; |
onto the adhesive layer surface of the adhesive
35 sheet thus obtained was applied a silicon wafer haVing a
rough surface of Ra=0.27, and the adhesion strength
 between the wafer and adhesive sheet was measured before



25 trade nane SElI KABEAM PU-4), 10 parts of a hardener (a diisocyanate
type hardener) and 4 parts of a UV curing initiator (a benzophenone type
initiator). The conposition thus prepared was coated on one side of a

pol ypropyl ene filmsubstrate of 80 [err]a4n such 30 a manner that an
adhesive layer to be forned thereon may have a thickness of 10 [err], and

the thus coabnd afiter atve ivdadididicdiredid daid mdriferl a8 M € to prepare
an adhesi ve §%§%% Ca%o t he adhesive | ayer surface of the adhesive 35

sheet thus o 38 Was applied a silicon wafer having a rough surface of
Ra=0. 27, and the Ziiecsidivesdione siirergithvee ndamsurE befute ditss iU sheet was

d bef f L8 d
Dl o 1. TaEEagielicanbed! Ao Y doii\id Aeedy i WRAPRIGIOE "

230 g/25§m ¥ag 2l &/ 25ma.uv |rrad| ation 5. was 21 g/25nm .So far as a

vi sual inspection s‘éa$a(i0%@1%t %sdarlerﬁl EE-'Bn Wrdéﬁfhﬁtéﬁ ' tﬁ‘f&ié‘dhes' ve
whi ch had adher ed %t nd re n the back side surface of the siwi con

waf er peel edV&ft &° efiries iWhi oty had jadhered, o
silicon waf etoapmd mémaiirmd hm a:ﬁeesbacﬂc Isaiy.ié sfrfdoe offitti \eilkiwai was

: hi _
\C/ivlefgdt ﬁ]e;e[)l y%%(?wgee %eﬂr e%tlfpt)%r% | PS 08{1&? r%'g%{ 3 %‘ﬁ}%slt‘{grg Ip!ozked

up. Conpdr at sheeteanpl e 1 An adhe5|ve sheet was prepared in the sane manner

as in Exanpl e 2 exganisihifidion re:a@e%kce;sﬁntézf SHt&S Al acthes AR Y
ol i gonmer, 100 parts of_ pentaer thrltol élate havi ng a_nol ecu ar wei ght

of about 580°%faEhis.adhesive, ﬁ“ﬁbl A dhd, and the
adhesi on st r dagladibatioteintos Idlu(pm dmfsarmwfsd?&a(ihﬂanﬁ)rﬂn@(hrmw

were then plcked up, whereupon 100 chips out of 100 o/
15 chips were plcked up.

Comparative Example 1

An adhesive sheet was prepared in the same manner-
as in Example 2 except that in place of the urethane

20 acrylate oligomer, ioo parts of pentaerythritol acrylate
having a molecular weight of about 580 was used as a
‘radiation polymerizable compound, and the adhesion
strength between a silicon wafer of:Ra=0}27 applied onto
the adhesive layer surface of the thus prepared adhesive

25 sheet and this adhesive sheet_was measured béfore and
after a UV 1rrad1at10n.

The adhesion strength as measured before the uv
irradiation was 700 g/25 mm, and after the uv
_ irradiation was 100 g/25 mm.

30 The silicon wafer applied onto the adhes;ve layer
surface of this adhes;ve sheet_was diced after the UV
irradiation_into chips of 5 mm square, and the chips
were then picked up, whereupon, even 1 chip out of 100
chips could not be picked up.

35 .

' Example 3

Example 1 was repeated except that a silicon wafer



the adhesive |ayer surface of the thus prepared adhesive 25 sheet and

. this adhesive sheet was nmeasured before and after a UV irradiation. The
.adhesion strength as neasured before the UV irradiation was 700 g/ 25 nm
and after the UV irradiation was 100 g/25 mm 30 The silicon wafer
applied onto the adhesive |ayer surface of2Bhis adhesi ve sheet was diced
after .the W irradiation jnto chips of 5 mmsquare, and the chips were then
pi cked up, wheP@YdE aeine:sneokh gurface ek R0 iwrnotsed picked up.

35 Exampl e 3 Emmﬂt?&, vamf rﬁf@aéai%ﬁ&em r&ut dijem; Sétt.ﬁé‘éﬁ‘d wéedtsahfer Zna_
aving a fine ot h _surf.ac = i nst ead, .an e _adhesi on
strength bet vve@%efﬁ@"(/%f etl’]d’%ﬁ:l%%afw Sjvége 1Jéob?gf”f'? i@ %ranner
before and aft@&fter iUV ddregdimtion. -~  The adhesion strength as neasured
before theglVv irradi YUHES] éﬁé tion was
6 g/ 25mm Exanp| e 4'161'53é ﬁ%&% ﬁ\{/\n/a%sép%ﬁ'% ed:l exceé%/ t%?d%@m l'icon
waf er hawing a imnadiatiam wag fER® MZERM Ang t@ed‘-hmsﬁ‘éad and the
adhesi on strengi-fetaerdh s V@ fEragiig, adhesi ve sheet was measured in |ike

manner before and after UV irradiation. 15 The adhesion strength as
measured before the W irradiation was 50 g/25 mm and after the UV
I rradi ati on waExanpIdbn Cbnparatlve Exanple 2 20 Conparative

surtace ofttaco. b4 BRI 42 e @belndd M dBE Y JRAIGEE FIER" e
waf er and adheﬂwl‘!g‘l@atfm Smtheﬁmfa¢¢l®frmﬁﬂe-r04 Was used
instead, and the adhesion strength between the wafer and
adhesive sheet was measured in like manner before and
after UV irradiation.
15 The adhesion strength as measured before the UV
irradiation was 50 g/25 mm, and after the UV irradiation
- was 4 g/25mm. ) ' '

N/

c arative Example 2
20 . Comparative Example 1 was repeated except that a
silicon wafer having a fine smooth surface of Ra=0.04
was used instead, and the adhesion strength between the
wafer and adhesive sheet was measured in like manner
before and after UV irradiation. The adhesive strength
25 as measured before the UV irradiation was 490 g/25 mm,
Y, - and after the UV irradiation was 15g/25 mm.
There was observed the adhesive which had adhered
- to and remained on the back side surface of the silicon
wafer peeled after the UV irradiation from the adhesive
30  sheet. '

Comparative Example 3
.An adhesive layer forming composition was prepared
from a mixture comprising 100 parts of an acrylic
35 adhesive (a copolymer of n-butyl acrylate and 2-
ethylhexyl acrylate), 100 parts of a urethane acrylate_
oligomer (a product of Dainichi Seika Kogyo K.K., sold



before and after UV irradi ati on. The adhesive strength 25 as neasured
before the UV irradiation was 490 g/25 nm and after the UV irradi ati on was
15g/ 25 mm There was observed the adhesive whi ch had adhered to and

remai ned on the back side surface of the silicon wafer peeled after the W
irradiation fromthe adhesive 30" sheet26 Conparative Exanple 3 An adhesive
| ayer formn &5conp03|t|on was prepared froma,mxture coggr|5|ng 100 parts

of an acryl ignder a htrade,pape o5 EK,ALR) ohaKipd: 9P a¥PYR9Ce and 2-
et hyl hexyl am¢yéehEar ﬁas)gner of aboatuipbbawhiehr ysaestimagedeby( gher oduct

f Dai nichi 808
ﬁaV|néngﬁ gv $£g€r€g?é ﬁeﬁ%%ﬁgoftgggégg ésgym%?gﬁnggﬂg%glna &d b; t he
calibration weiqbtUQSngegsunedrDquﬁisp9rasetngneghramaueggnphxs measur ed
by gel pgr meggpey, Cﬁbogﬁgger 8ehx ﬁardeﬁBQ) (a191@35&§aasta Bgpdener (a

di i socyanate type hard and 4 parts_of cy rlng initiator (a—
benzophenoneha %nﬁﬁ)tﬂagoﬁ)PaRFsaSﬁe§lVg EHEéPgw&§1ﬁ 8beFedausi ng t™¥i s

conposition pénkd héﬁaﬁenaypar1a§tﬁat5xgnple 1 the 10 adhesi on strength
before and after Eg’ 5& ﬁ § en_a silicon mgfe%ghaV|ng a fairly
?SAXG PRECLINES; Eegﬁgg HR4898p8r ed was neasur ed.

rough surface of
The adhesioncempesgtm0531neahersdmbemaneerhasUanExampieaduathen was 320

g/ 251 AN GhbEE ohNErEinhthABEbraN WS atte? 87 HHradligribhl con vafer

appl i ed onto esive Fayer surtace o this ad ve sheet was diced
into chips obetwﬁﬁpsauéﬁé139ndW§fF€rhPNénEValﬁP&&ﬂXtFGHQPh§“§W?E§ wre 20

pl cked up, whgegup9nafal tn&Oaaheaavwbn@btlQﬁuehp&&pma wagked up. Exanple
measured. , : . N,
The adhe51on strength as measured before the UV
15 irradiation was 320 g/25 mm, and after the UV
. irradiation was 75 g/25 mm. - : _
The silicon wafer applied onto the adhesive layer
surface of this adhesive sheet was diced into chips of 5
mm square, and after the UV irradiation the chips were
20 picked up, whereupon only 30 chips out of 100 chips were
picked up.

Example S
- To 100 parts by weight of an undercoating
25 composition comprising a vinyl acetate-vinyl chloride
copolymer as a principal ingredient was added 5 parts by (N
weight of 4,4',4"-trisdimethylaminophenylmethane as a UV
irradiation colour developable leuco dye. The resulting
undercoating composition was coated and dried on one
30 side of a polyethylene terephthalate film substrate of
50 pm in thickness in such a manner that an undercoat
layer to be formed thereon may have a dry thickness of
1-2 um. . o
- On the undercoat layer -thus formed was coated
35 an dried, a mixture comprising 100 parts by weight of an
acrylic adhesive (a copolymer of n-butyl acrylate and
acrylic acid), 100 parts by weight of a urethane



To 100 parts by weight of an undercoating 25 conposition conprising a
vinyl acetate-vinyl chloride copolyner as. a:principal ingredient was added
S5 parts by weight of 4,4',4 "-trisdinethyl am nophenyl met hane as a W

i rradi ati on col our devel opabl e | euco dye. The resulting undercoating
conposition was coated and dried on one 3027 side of a polyethyl ene
terephthal ate fil msubstrate of SO‘Lgrr] I n thickness jn such a manner that

an under coat | AFYIAFSLEIFMAF DAt 3dlPIRFRLAr AT Rhe3s008- 1- 2
[_er[] . On the udle mua,atzs eptw%st mpﬁeﬁxtqm? ofisa qm&l’@héﬁh(a“?d&ﬁ(dwhn@?e
m xture conpri ' - n acrylic adhesiye (a copol yner
of n-butyl ngcr%%]lﬁ%afegh{) i%ﬁ%)ga%%rY%{ tvx%gg?ut f a ureltoha%e
27 acryl ate ol iigorastigtdomeuring end tiater g(a énDopliénon®, OfPe 25 parts
by wei ght a -€¥?§3 4 FRhLE 4 ; s par

“wei ght of ";g‘ UVilt}?{f adi atxf)_gﬁs%uéﬁ%cyi nit |_aét%F£?a %ﬁ%%ﬂ%%&%@ﬁ %Sdﬂy
initiatoy) so dhigknessneh inERi \and he thus eeated substraeaswag 10
[err], and the Hdutsed Gt exbGUPStIALE NERut et ebstairerdd ddiedive Neidet O

obtain an adhesiye shegt, of. a triple layer structure accqording to the
oresent i nvent i¢h 2 fFIP1E 1a¥er ShENSEURE |35RATHNG O SHe FRRESMeet t hus
obt ai ned was i rimendtiahf or 2 seconds with ultraviolet radiation (UV) from
an air-cogld4 ng- high : ; ' | 2l 4 [ stance 10
o By vitS e of rrERE s R Hied RO i diBadyd MR bl 11 DIC0 1
transparent asShiained|washirxadiated| fow 2 serords dwithiyltraynielet

E(L*a*B") of theacfNesdry S(VEetrdh Al Caiti@odlind hidgiRahrésairdane FEgSy I ed
by neans of an SM Coi or /Corrpui er nuf act ured and. sol d by Sug%iTesters
KiK. ). wher eupctPRR 8P/, (Hrraqiation distance £ 0eSbe. BY Jpirtue of
Furthermore, a the iUwnirpddtatihm ] cchenddhédivadiioset ouhbglerhadrbaee of

this adhesjye %sﬂ@eﬁ% Cfgsumed a bluish purple colour. The colour
difference E(L'a'B") of the adhesive sheet at the time of
UV irradiation was measured by means of an SM Color
Computer (manufactured _and sold by Suga Testers K.K.).
whereupon the colour difference as measured was 21.6.

20 '~ Furthermore, a silicon wafer applied onto the
adhesive layer surface of this adhesive sheet was diced
into wafer chips and then subjected to UV irradiation
under the conditions mentioned above to effect detection
of the wafer chips by means of a photo-sensor, whereupon

25 the wafer chips could easily be detected. The wafer

L chips were then picked up while using the photosensor,
vwhereupon no error in the picking-up petform'a'nce was
observed at all. - |

30 Comparative Example 4
" An adhesive sheet was prepared in the same manner
as in Example 5 except that an undercoat layer capable
of coloration on UV irradiation was formed on the
substrate, and the colour difference of the adhesive
35 sheet which is due to UV irradiation was measured. The

colour difference E(L'a'B") of the adhesive sheet as
- measured before and after the UV irradiation was less



into 'wafer chips and then subjected to WV irradiation under the conditions
ment i oned above to effect detection of the wafer chips by neans of a

phot o- sensor, whereupon 25 the wafer chips could easily be detected. The
waf er chips were then picked up while usj 4¥]the phot osensor, whereupon no
error in the picking up performance was Observed at all. 30 Conparative

Exampie 4 Ancpdhesi §e ehaE! ndPeolbeARieh kel B8 tAECUTIREAGIALIBAEXATDI & 5

except that an un ayer capa Ie .of col oration on I rradi ati on was
formed on tHeagyebsexved.and the col our difference of the adhesi ve 35

?EgetB ;Mﬁgfcht Ih Z dgﬁui'ﬁhé’i‘ Ih ar tadnabbanwm(gng ied: ogzbettﬁel t@\uheeufveerence E
* B* adhesi ve she ure eror an

i rradi ati on d@¥eresurt a°28°§ &ﬁif gﬁ Hﬁ§Q:he w
|&Lad|at50n wBSeﬁbehipsdanEuthbarsubjecteﬂomcmmWeunquuaadomnt@ t he
adhesive | ay f | S | chi ps
and t hen sub?égééé ﬁggﬁggﬁ%pagfzgggh“%%eé??ﬁaP ec%%%ﬁ o#ofhgmMﬁ¥@v*chlps
by means of &epsore sbﬂxsnPOWhGheu9@¢6FﬁéCGEF@@ﬂﬂoN°Go@FdRﬁﬂfQQ@eﬂerforned
sufficientlygh@reiBnedgein EWeraease. the wafer chi ps vere pi cked up

while 10 usi ng the phOtosen ereu Qn error in i cki

perfor mance was oS?EFggﬁmPﬁeé ./ wers Rt Sﬁb Jafér f or mi ng
Corrpf)5| 1032 uBing' €har pﬂotﬁsen&um amasneuyom @yrpr SmEhk)@iokirsy-afp an
acrylic adhegiv I =X nd 2- et hyl hexyl

acryl ate), 188”%8%{“? %E@P%gﬁglelaaé ¥1 a%aognr oIC%goﬁsgr havi ng a nol ecul ar

wei ght of about 7000 (a product of. Ealnlchl Sei ka Kogyo K. K. sold under a

trade 20 n eS| KABEAM PU-4), 1 part of a hardener (a diisocyanate
har dener) an of a W curln%
An adhesive layer forming compos1t10n was prepared

15 from a mixtu:é comprising 100 parts of an acrylic
adhesive (a copolymer of n-butyl acrylate and 2-
ethylhexyl acrylate), 100 parts of a urethane acrylate
oligomer having a molecular weight of about 7000 (a '
product of Dainichi Seika Kbgyo K.K. sold under a trade

20 name of SEIKABEAM PU-4), 1 part of a hardener (a
diisocyanate hardener) and 3 parts of a UV curing

o

initiator (a benzophenone type initiator) said mixture
additionaliy containing 2.5 parts of silica fine
: particles (produced and sold by Degsa Co., OK-412).
25 The comp?sition 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
formed thereoh may have a thickness 10 um, and the thus
coated substrate was heated at 100°C for 1 minute to
30 prepare an adhesive sheet. _
onto the adhesive layer surface of the adhesive
sheet thus preparéd was applied a black melamine plate,
as an imaginary silicon wafer, having approximately the
same diameter and thickness as in the silicon wafer, and
35 the adhesion strength between the melamine plate and
adhesive sheet was measured according to JIS-2-0237
_(180',Peeliqg Method, peeling speed 300 mm/min, width of

]



initiator (a benzophenone type initiator) said mxture additionally
containing 2.5 parts of silica fine partlcles (produced and sold by Degsa
«Co., OK-412). 25 " The conposition thus prepared was coated on one -
side of a pol ypropyl ene fil msubstrate of 80 [err] in thickness in such a
manner that an adhesive |ayer to be fornmed2%9 hereon may have a thickness 10
pm and the thus coated substrate was heated at [err] for 1 mnute to 30
prepare an adh&hey&estespeaimen 25 mhasasunenent dun ffacthagbeathatadhesi ve
sheet thus prepared aws e¥/RH Qn@ﬁﬂi@d’ﬁf'ﬁm MAHYAlGh sAS-eHytiTBE nary
silicon wafer, havin %rom nmat el the sanme di aneter and thickness as in
the silicon wafP&R u&%ﬁi s ™ strength between the nel ani ne

pl ate and adhe5| ve slmb&eqmmtmsww atheiviend dyer) IsarEdoe bf Hiis Peel i ng

reasur enbnb | nagieRavs. Fhgsy Beb rkdated ot 1 BnmH K ancsi on |

st rengt inas m%&MWﬂ&MJ@/ﬁ@MUVSumm Iaga,r-tdcmladigashngh | ayer
surface of thi ,__?1 a{] ath i Bt Hdd 1
ul traviol et ralatlon Eﬁ) m an a|r

pressur é nercury 9 anp

136543
co rfglh
(80 Wcm irraﬁF’dtﬂoFFb(ﬁﬁdi!‘P@é"m gﬂkb&m’ﬂ?ﬁ ﬁ"ﬁ@rﬂﬁ’hmﬁmthe
bl ack el ani nepnlaaieeammamimv@sﬁm wiRs iRl sty e g 10

irradiati , [ on .t he adhesi on str.en s, neasur ed .decreased to 15-20
0l oot e ARE AR g SRR e ddheii i S HeRarty A Heamirnd e
adhesi ve | ayer dgereaseadh|toy mﬁwgﬂeq/e&f mher e was not observed at all any

adhesi ve ‘whi ch had @ﬁ B Ty
Corrpar ative Exa @ Rn esive Slheetg Was dg;g)fa)‘:};e[-? ]ﬁjllh %E manner as
i n_Exanple 6 ei@&tedc Hfrom &he adhesive l;aam oAz visualior einsnﬁﬂ‘qﬁﬁ.at ed in

t he adhesive | %lﬁrré WaB Hbt observed at all any adhesive which had
15 adhered to and remalned on sa1d surface.

om tive Example S

An adhesive sheet was prepared in the same manner

as in Example 6 except that no silica fine particles

20 were incorporated in the adhesive layer forming
‘composition, and the adhesion strength between the black
melamine plate and adhesive sheet before and after uv
irradiation was measured.

The adhesion strength as measured before the UV

25 irradiation was 1,700 g/25mm, and after the UV
Y - irradiation was 500-1,000 g/25mm.

The back side surface of the black melamine plate
peeled after the UV irradiation from the adhesive sheet
retained large amounts of the adhesive which had adhered

30. to and remained thereon. - |
- Example 6 was repeaézavéxéept that a white melamine
plate was used as an imaginary silicon wafer, and the
35 adhesion strength between the white melamine plate and
‘adhesive sheet before and after UV 1rrad1at10n was
measured in like manner.



conposition, and the adhesion strength between the black nelam ne plate and
adhesi ve sheet before and after UV irradi ati on was nmeasured. The adhesion
strength as neasured before the UV 25 irradiation was 1,700 g/ 25nmm and
after the UV irradiation was 500-1, 000 g/ 25nm The back side surface of the
bl ack nel am ne plate peel ed after the WA9rradiation fromthe adhesive

sheet retained | ar unt.s of t he hesi ve mhlch ad adher.e to and
renai ned t her eon. dﬁﬁ? (kmﬁﬁ 5Hh white
mel am ne pl atierasd atsieh azasarl‘)lt)ﬂagﬁ%ﬁrynm;,l Iand)ram:ert;haﬁtvt he 35 -

adhesi on str tqj%q:ti\ge.e éé‘es ? ége fF! am ne plate and adhesive sheet

bef ore and a |rra ati orf’was neasured in |like manner. 30 The

adhesi on strengthWh?ﬂn&iﬂﬂﬂiiﬁxﬁﬂﬁﬁ?q#ﬁﬂiﬁﬁqrﬂQﬂﬁﬁ&YQnVﬂ%ﬁh]h@ﬂ)g/25 mm
gggegf tes \Mt1 h%ﬁﬂéﬂé&% %ﬁra)rrémd t rfed)/cib tHe pdwe s/iE&élaébdr’fkacEE?ﬁtﬁﬁh no.
ive ich_had 5 - .adhered to. and re on ack sjde ce o
t he mel ani ne “}ﬂlét“el"’p?e&]&f'eafﬁetﬁ ?qﬂ@‘&?? %?& |W?$’cﬂﬁ3c‘ﬂe s\" Sheet
was observed atthedive Ehgst alds obiseaxryad £ 1411. Conpar ati ve Exanple 5
was repeated except that a white nelam ne plate was used as an i nmagi nary

silicon wafer, and adhe5|on strength bet ween the white nel am ne plate and

adhesive she@o irradiati on. was nmeasured in |ike nanner.

The adﬁ Py t . réR&lt a4 i on- was
1700 g/211? mm i n, t he ﬁ{ﬁfw ﬁkéﬁpi@%ﬁ%lﬁé@@e&f&é&t d f'?éer t he W

irradi ation wheite gv%ame ﬁ%ﬁ’{ﬂ% ot 2% RR | RAYINALY 131y
CO”DOSIIIOH\Miféffﬂ&ﬁdﬂhdpesion strength between the white melamlne

plate and adhesive sheet before.and after UV irradiation
was measured in like manner. _

15 The adhes;on strength as measured before the UV
irradiation was 1700 g/25 mm in the same way as in
Comparative Example 5, and after the UV irradiation was
9 g/25 mm.

~

20 EX e8 . | |
An adhesive layer forming composition was prepared
from a mixture comprising 100 parts by weight of an
acrylic adhesive (a copolymer of n-butyl acrylate and
acrylic acid), 100 parts by weight of a urethane
25 acrylate oligomer having a molecular weight of 3, ooo-
10,000, 25 parts by weight of a hardener (a diisocyanate o/
type hardener) and 10 parts by weight of a UV curing
initiator (a behzophenone_type initiator).
The adhesive forming composition thus prepared was
30 coated on one side of an electron radiation crosslinked
polyethylene substrate of 50 um in thickness in such a
manner that an adhesive layer to be formed on the
substrate may have a dry thickness of 10 um, and the
“thus coated suhstrate was heated at 100°C for 1 minute
35 to prepare an adhesive sheet.
Oonto the;adhesive layer surface of the adhesive
sheet thus obtained was applied a silicon wafer and



froma mixture conprising 100 parts by weight of an acrylic adhesive (a
copol ymer of n-butyl acrylate and acrylic aci-d), 100 parts by weight of a-
aur et hane 25 acryl ate oligomer having a nol ecul ar wei ght of 3,000- 10, 000,
25 parts by weight of a hardener (a diisogégnate type hardener) and 10
parts by weight of a UV curing initiator benzophenone type initiator).
The adhesive f g u ared, wag oated.on _ane side
of an e|ectron85§%aét%§%9%§g§g |ﬁ&éd§6§1fgfﬁy%gﬁé dﬁgsﬂrgteh FtB afbrr] in
t hi ckness in svégualdnAospessedan vheretpoa hadeflectiont orntheod ikiee

substrate may {g¥enaed bl’ashl.i‘:kr%hn‘i%s il %ﬂeh%r r] Th@“@dh&%;btéu%h%%%@d

substrate was heated at .,[err] for 1. m nut Rgre an_adhesi ve

sheet. Onto t hBreBAzed,d IE?@rm§EPF§bE°UfdFﬁGr&HﬁésF9B dhadd PBus obt ai ned
ng, appl i eﬁ at 3ebe6.0&dwafn|6bthﬂ.9 byt 3l cdntadnelrh Boaf t wftbltie havdng g\bﬁae}nhﬁ
adhesi ve. sheet _was.vi gu i ns reupon _a ion or e like
s not <aboer vERCEAVERL By bbe SREaTest Bok o ROCFOnBRE o P eR T FBSranner
now descri bed sbeetisaWasbebserviedscei Evéns mfdieli having beehaumtadhaxed Af ter
having Deen " CREbNCH1REAVASICeNANE 100, Hod deilbRtl e LUBCREHaEvaRFe! ©

was observed. ven a havi ng_ been |rfa travi o

radi ati on, no &Bf thet Ebeekss 1@b§'@r1\¢@dth¢ ﬁlﬁ‘@eﬁi@@t strengithc hetweend A& on
strength hot We%ﬁ.lﬁ&%leafe&'l lain@0 A didisdired Bhedd GRisV AeThelisedd s ndeCr eased,

def | ect d lik h heet d by th
Contai ner box SREAEREFoN MRS EEBRINy LR BB SBE hectmorere
Furt her nor e, arebbavednbyothmhccm&ham@uemmxpEMGaqplgpwuthbh¢.wahsdnghlps
the sheets 15 co%&?ta%g&:%‘&yt%%?&%‘l nd g3% %%%E%tére gﬁ%hte' Wd ¥ the

fer chips was perfornmne sensor ereby i ps were picked

up smoot hl y. cshﬁassbseauen&nmmgknngrup of the, wafiedsichdpshedhensheetsar ed

in the sags nagege assuredly expanded and the accurate positioning of
the wafer chips was performed by a sensor, whereby the
wafer chips were picked up smoothly.

Comparative Example 7
20 - An adhesive sheet was prepared in the same manner
~ ‘as in Example 8 except that-thé'polyethylene substrate
-used was not electron radiation crosslinked. A silicon
wafer was applied onto the adhesive layer surface of the
adhesive sheet thus prepared and diced into wafer chips,
25 followed by UV irradiation, whereupon the substrate
U underwent deflection after each step of the dicing and
UV irradiation and trouble was caused by mutual contact
of the adhesive sheets when they were received by the
container box. Furthermore, when the wafer chips were
30 picked up, there was observed an error in the picking-up
- 'performance which is considered ascribable to deflection
—-of the substrate.:

Atlindonw & diechid & M onvendins claomed v ot
diresinal aﬁo%s nes, 2221468, 2221469 and
222 470, ' ' ' :



as in'Exanple 8 except that the polyethyl ene substrate used was not

efectron radiation crosslinked. A silicon wafer mas_appLLed—eH%e—%he—— '
adhesi ve | ayer surface of the adhesive sheet thus prepare |nto
waf er chips, 25 foll owed by WV irradi at 3@ny- where ui

underwent deflection after each step of the dicing n and
troubl e was caused by nmutual contact of the adhesive sheets mhen they wer e
recei ved by the container box. Furthernore, when the wafer chips were 30
pi cked up, there was observed an error in the picking-up performance which
I s consi dered aﬂﬁﬁuﬂible to deflectlon of the substrate. Attention is

directed to the inve q@@h ééh(&ﬁ V& Bh n@lsawgtfgggts nos.
2221468, 22214 andqu 4/0. - mﬁ& Q

CLA sheet conprising
a substrate hahaWiR®f£Qates omcthe $ ‘é‘gga??le'f’é%?e%ﬁ aBnR éﬁ?ﬁwﬁyer whi ch
| ayer CO"DV'Sesléﬁeﬁoﬁwié&eli&efmﬁ$mpry¢eéeaﬁ aotynatebasedeaﬂaesyheqand a

radi ati on po yner zabl npo ?Wate
ol i gomer ha eec ag%%f%+ %6@ 1g€gb9€£89 5°g¥£ ﬁgg?ve sheet
according to cIebmpduuﬁersahdL@omphen@rbehameaanrgthaeeoacgzhetehas a

mol ecul ar wei g afhgei yRe SBee8006C20000g to claim 1
or claim?2 mheré%géoﬁgggﬁgggg% ceT%%eﬁgte opab?e conpound 15 has been

i ncorporated in the adhesive |ayer. 4. An .adhesi ve sheet according to

any preceding chaim V\ﬂﬁrsaﬁeewedsaéeanaaebﬁaxdgveboamhlm towhevefinhas been
coated on at Ieast one |de of Qe5|ve sheet

accordi ng t#9 anybgr BERH ﬁﬂec?ﬁfiiﬁﬁﬁrg 98“P5d53F|8nm8% Pigevelopable

conpound has beweightoopo400@€d8000the substrate. 25 6. An adhesi ve .
sheet according to any of clains o : o/
3. An adhesive sheet according to claim 1 or

claim 2 wherein a radiation'color deve;opable compound
15 has been incorporated in the adhesive layer.

4. An adhesive sheet acéording to any preceding
claim wherein a radiation color -developable compound
has been coated on at least one side of the substrate.

5. An adhesive sheet according to any preceding
claim wherein a radiation color developable compound
"has been incorporated in the substrate.

25 6. An adhesive sheet according to any of claims

3 to 5 wherein the radiation color developable
compound is a leuco dye.

7. An adhesive sheet according to claim 6 wherein
30 the leuco dye is 4,4',4"-trisdimethylamino-triphenylmethane.

8. An adhesive sheet accordiﬁg'to any preceding
"claim wherein a light scattering inorganic powder
compound has been incorporated in the adhesive

35 layer. '



3 to 5 wherein the radiation color developable conpound—is—a teucodye::

An gdhesi ve sheet according to claim6 wherein 30 the
4, 4" 4"-trisdi nethyl am no-tri phenyl net hane. 8. rmﬂ ﬂHgEuﬂH

accordlng to any preceding claimwherein a |ight scatte¥|ng 1LtNOkg

powder conpound has been incorporated in th®dhesive 35 |ayer. - 33 -
9. An adhesive sheet according to claim8 wherein the light scattering
i norgani ¢ conpoun®-is shpieadhpaimer sheptnpagopdings tosclata- 81 wheneipowder

or mca powder. S5tH@. 1xgwe eéaeeeyEnghfﬁbr@&ﬁ@&dbaﬂg§enan!spéf@féhng claim
wherein the substrat g% ssl-i nk n adhesive sheet

according to claiR? e PRing pe 8e5!0§ghiﬁﬁeﬁlPWFHF|§°H deF oR%| i nked
polyolefin film dfRca pdndedhesive sheet according to claim 11l wherein the
crosslinked potyolefin filmis a crosslinked 15 polyethylene film 13. An
adhesi ve isheet according to any of-clains 1 to 9 wherein the substrate is a
synt het "¢ resi n f19m hadnnadhesiveosheelr sggordingi hPngnuopveecedogas a

principal constitEegim"WREFBinUPhE: sub hgs c ing to
claim 13 wherein the 2ynthet|2 ?e3|ﬁ ffrﬁfﬁg ag gtbgﬁgﬁgfﬁke?hfg%?yllc acid

copolynmer film 25 15. A nmethod for attaching an adhesive sheet to a
surface, wherein 1he shantadhestedi biete! ageoddingntobhelaimf a0ewheré i ng

30 eheet a6 chhi nERe) HEGREELPRRRGEATRCER, By Srbselinthg, ﬁ%ﬁ?@?%ﬁﬂpiﬂ‘ﬁ;' "

sem conduct or chiﬁtlm.

W 12. An adhesive sheet according to claim 11 wherein
the crosslinked polyolefin film is a crosslinked
15 polyethylene film.

13. An adhesive sheet according to any of claims
1 to 9 wherein the substrate is a synthetic resin
film having a carboxyl group-containing monomer

20 as a principal constituent monomer unit.

14. An adhesive sheet according to claim 13 wherein
the synthetic resin £ilm is an ethylene-(meth)acrylic
acid copolymer film. '

25

o 15. 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

30 sheet as claimed in any preceding claim.

16. A method for preparing semiconductor chips
from a semiconductor wafer which comprises

a) attaching the said wafer to an adhesive sheet
35 as claimed in any of claims 1 to 14; _
b) processing the said wafer to form semiconductor

chips} and



froma sem conductor wafer which conprises a) attaching the said wafer {

to an adhesive sheet 35 as clainmed in any of " i ) e
processing the said wafer to form sem conductor chi pt ﬂmllﬂnﬁuﬂﬂum . k
irradiating the adhesive layer of the sai g&heet wheréby®thle geni®cofiduct or
chips may readily be released fromthe said sheet. '

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




