"1 Adhesive sheet suitable for use in dicing seniconductor:ZEQZZsJﬁ+¢kBSEBips
5 FIELD OF THE I NVENTI ON This invention rel ates to adhesive sheets and,
.More particularly,. to adhesive sheets which are preferably 10 used in
di ci ng sem conductor wafers into chips. BAGKGROUND OF THE | NVENTI ON
Seni conduct or wafers of silicon, galliumarsenic, 15 etc., are normally
relatively large in dianeter mhen produced, and the wafers are diced into
chips, which are then transferred to the subsequent nounting stage. At this
time, the sem conductor wafers are subj ecteﬂ while still applied to the
adhesi ve 1ayer of an adhe&SRESH SR table forjuse  ingicing,
rinsing, drying, expandlimin mlmmmm Mtﬁ%nﬁﬁl@@iﬁg sheets which
have heretgfore been used in the dicing stage of sem conductor wafer
manuf acture as nentioned above include those which conprise a substrate 25
such as a vinyl chloride or- pol BEBIdYy|OF ? ENBIONt and thereon an
adhesi vg |l ayer consisting essentially of an adhesi ve such as an acrylic
adhesive or the like, , In the adhesive sheets having an acrylic adhesive
| ayer, however, t heFBifindNVRPSLEB] relates oo pdbesiys sheets0 andhimmrener e

cont am nat ed . opath&chaaklyldeosuahaeivbh%h%@téwrhhc?h%x%ﬂ 3 fé%dﬁ%f*‘hgd
adhered tg,and e rean ol ve e prqabl em nenti one
above, thg?e hgég éﬁ g%%§§§e83213P8§8§§°ﬁh8P3°55tH@ MBS 35  appl i ed

to the surface of an adhesive sheet is mnimzed by coating a substrate of

t he adhesive sheet, not whol | gabRéR | ¥F hh kbﬁn%i ﬁSIve According to
this 2 process, however, there IS broug E _ nem/problen1that

because of a decrease in adhesi on strength
Semiconductor wafers of s111con, gallium-arsenic,

15 etc., are normally relatively large in diameter when
- produced, and the wafers are diced into chips, which are
then transferred to the subsequent mounting stage. At
this time, the semiconductor wafers are subjected, while
still applied to the adhesive 1ayer'of an adhesive
‘20 * - sheet, to such stages as dicing, rinsing, drying,
expanding, picking-up and mounting.

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

.25 such as a vinyl chloride or polypropylene film or sheet
and thereon an adhesive layer consisting essentially of

N - an adhesive such as an acrylic adhesive or the like. 1In

the adhesive sheets having an acrylic adhesive layer,
however, there was involved such a problem that the

30 chips were contaminated on the back side surface thereof
with the adhesive which had adhered to and remained
thereon.

In order to solve the problem mentioned above,

_ there has been proposed a process wherein the adhesive
35 applied to the surface of an 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 adhesive 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
relative to the full nunber of the chips d&creases and thereby l-essens
contam nation of the back side surface of the chips wth the adhesive to a
certain extentProeess; aouevers thers ifcbrrughicabpyt sweh g nev
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adhesi ve i ncl %ﬁﬁtwéreaethéngﬁunauﬁneh.-oatctaaomu ! igeictleasty agiei;zed
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oxi rane rings, epba" Ry a%ﬂnédﬁéabléeubstbe glag\gg_ﬁé, e, @i-é))aéﬁwre to
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- 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 picked-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 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 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 223139/1985 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



“conpound having in the nol ecul e at | east two photopol yneri zabl e

car bon- car bon doubl e bonds and bei ng capabl e of exhibiting a
.three-dimensional network on irradiation with light. The |ow nol ecul ar
conpounds havi ng i n the nol il e at | east Bwo ph@topolynerlzable

car bon- car bon doubl e bonds as exenplified in the above- mentioned
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can exhibit ant&tecEVdAtene paetdlolnethang tebnaaqrifatiea

sem conduct or pehtaerythe it itaddoryt ﬂxtéyﬂpgnuaégyﬁnﬁlﬁﬁﬁ a fine and
snoot h surface rror surf a I S rough,
however, there |?§§3§g§\”§5’e§uc pe?bfaoe[ﬁylérh%i% V\% %ett )&eradl ation with
such radi ati onpentaacraliatiest dipesftiasantihtitalhdgiagcuylatengel, 4he
adhesi on Stre“%'i‘.y'i%\ﬂ%‘igcf&led’i@&f vIdtds PELRdhfndios el dfesedot

decrease sufficientl g accordi_ngly t He "adhesi ve sticks to and renai ns on

the back si de PEL¥&ERYdenehglyG J(azarxm SWWMRE It AVadkakleppl i ed
nto the adhesbl&gb%ﬁtbroﬁd@YBiﬂ§§$\étcﬁmﬁﬂ is diced into wafer chips and

t di ced chips are ed 05| 0 e .chip has. been

detected by neans 01wt %[?Nc%tdse ‘%b%ﬁr}e %réshﬁeotf‘lse %ﬁfﬂgsﬁeet

however , theresubsahaaevh@ving1cpqhaﬂﬂthandun drecdlasive layer
consisting essentially of such low molecular compounds
hav1ng 1n 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 1s 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 accordihgly 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-mehtioned adhesive sheet,
'however, there is observed such a prohlem that because



4 the adhesive sheet reflects the detection beamat the'chip's position,
the detection operation of the chip cannot be perforned with satisfactory -
accuracy and a failure in the detection operation sonetines ,occurs. (3)
Wiere the wafer surface to which the adhesiye layer of an adhesi.ve sheet is
applied is greyed or blackened for sone reason or other, there is involved

such a probl errthbaadamvdwenééw rRELe at@edeﬁéct;i&ﬁ%ééﬁdaw

radi ati on such Ss | travi,gQl.et. e sem can uctor

rl_&ehetqé;l ck-up stage
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t he adhesive sbaanocobeemﬁamd mitﬁle sutis st oy (Ao ey Ohﬁa ®| ackened

portions of wa S s00 e f and c.cordl t he
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(4) In the adhesive (3hc¥hexe the wafsr sunface mnewhmmusae vathiesive a
robl em that- t e optimum
p 1aysshes &a fa@hféeiw iSHly ecfirtey M didlydd 4F

| evel, thus th he size.of chi ps, econes the

pi ck-up oper at gdﬁ 5‘?5')3 | ﬁ%é%\?@a‘rﬁgﬂ B QEheihe here Hetinvalied Y5
observed such suphobl probllan ithatieven §iiai aike m@%ﬁ/é& fdeet, such

as of pol yviny ol | ene, -i.S use ubstrate sheet in
sai d adhesi ve g’ﬁ‘&g%ﬁgt (at g}’%‘.’?’l 5%& ?% =y M 3% v rs’a‘f’t? et V& heet s
when waf ers arEiGBphPestsgﬁooiart@eaMcmm waferhwhips, ttne appl i ed

wafers are dic (o Pﬂ*ti:% i on
after the corrplaglt‘fegﬁegf &P%e ?’??r%ﬁe age o#ﬁl he V\I‘gféera}sm{%ier ebye% g@é
defl ecti on occhie pAheRive sberk. Corzasponding tq fhe nartions| ofithe ve

sheets cannot geeyedebyeBlaykaned pbﬂ:@ori‘s)roﬂ Wal¥Eeadds st %&ﬁ?&&@t
rothor 1 ¢ hooBEFEP18he1V° bl Rekerdifaiiy (e Shinasi VR clfares e ana I
probl em t hat whemains anhshavbaskesdde surfacehof agfet ichips. t he d|C|ng
operation of the “ﬁiﬂ55IﬁthEGQdﬂBEﬁvﬁﬁbﬂeﬁﬂhgﬁ‘Hentioned above, there
' is observed such a problem that the adhesive force
certainly decreases but not’ to the optimum level, thus
the larger is the size of chips, the more difficult
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
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




5 sheets, are subjected to irradiation with radiation such as ultraviolet,
an elongation or deflection occurs afresh in the irradi ated adhesive
sheets, or such elongation or deflection which has occurred in the adhesive
sheets in the«dicing stage of* the wafers & mentj@éned previously is
sonmetinmes retained in the irradiated adhesiyve ssheet's, and hence said

i rradi ated adf 'sES ?Wrﬁﬁﬁedog:‘? daFaR P, Wit ragdiatinn (sushs er
to the subsegqasnulfirak-diclett,agm eloridatiicr @y dkfldctriomeasltsy cont act

wi th one anot i .he far .. T I NT]I The present

I nvention is ?%%gﬁge& c?\f%oﬁféggt}cﬁﬁ? ecgrgllgcsavepﬁoﬁee@rés é’s’;sg_c\)éc"}cgl ed with the
prior art as edengatdoniesydefieationmhdals hase agcunraddn dtheow ng. A

first object ghnlladvie St iird thd RIIR4SHE ARSI el s are

suitable for use i.n sem conductqQr wafer di'Cing operations, sald adhesive
sheets bei ng BOFiOREA PraYLIuUsLYe iR anetimer Fat@iedgd ie onto an
adhesi ve; | ayedirehdiatedladhosivihaticets, rand herde sadiediaradiitsd of the

adhesi ve | ayer suff.icientl|ly decreases when t.he adhesive sheets e

subj ected in BRES |1é' - %S‘es fggw%se%ec&eﬁ?@t oe"rijl f& wafepr ﬁb%faé%xf ure to

i rradi ati on wtransfer tadithe evwkseqienty\pisktumetage,orati miley na adhesi ve

sticks to and [ fis i f ' s DI d up.
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A second obj ect i nvention Is to pro Ive are
suitabl e for Wa&&e¥nbOXyi conductor wafer dicing operations, said adhesive
sheets bei ng such that when wafer chips are picked up fromthe adhesive
sheets, the detection of the chips.hyY QEaNS.Oof. . a-.pholgsensor can be
performed with satisfactory actoracy=ant—attorttr-rgry-no failure in
Qperation for positioning the wafer chips occurs; IR -

The present invention is intended to solve such

technical problems associated with the prior art as

-mentioned above and its objects are as in the following.

A first object of the invention is to provide

.~ adhesive sheets which are suitable for use in .

. '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 with such radiation as

(N _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 .provide
adhesive sheets which are suitable for use in '
semiconductor wafer dicing operations, said adhesive
sheets being such that when wafer chips are picked up
from the adhesive sheets, the detection of the chips by

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



nmor eover, the adhesive layer of the adhesive sheets has a sufficient
adhesi ve force before ultraviolet irradiation of the adhesive sheets but
retains a sufficiently decreased adhesion force after the irradiati on such
that no adhesive sticks to the back side sufface of the wafer and,
furthernore, an operator superyising the dicing,operation can_easi
ascertain whet HMPTePVeE: the adhesive lA¥ersofatbepadhesivedshests ¥"ﬁ§reby
preventing possabéefficibhtsadnespeeatoreebbetoret DY raviedet A third

obj ect of the invention.i [ Vi siye _sheets which are suitable
for use in sem Jc%ﬂ‘ﬁ%%?%?’oaaﬁggr'%gc?ﬁge%gg aflﬁgﬁg’,s gg’l%drg&ﬁé‘é’isv«? sheet s
bei ng such t hatsefficisnbly hdecreaseduahesion Worce aftsahddiese | ayer of
the adhesive shegtsajse8oh! baeh! EndtCHBlaBheBlivek sRACKOLSUR BARION OF
other, the adhesion force of the adhesive layer at the portions thereof
correspondi ng t9idRcSRFEFeE of Bhacwafen podri SNFthermore afdy Sperator

sufficiently desipésessingt tRepdibifig dpatatibnsedinC @adilyoassdiraiaighi D
manuf act ure where %ge adhesi¥e§ﬁhee§§ are subje te&ﬁ?o_%;radLatia&@ i 1"
such radi ati on %RetReF 0F PR LRG BAPEPAVRyFIETISHRYS Peelt ixiEe g%ag
remai ns on t he thérebyhppreventing podsibiectreuples dnadiperiatdidmpefdms a
sufficient adheéﬁgf ﬂﬁéﬁﬁnpefore the ultraviolet irradiation of the
adhesi ve sheets. fourth object of the invention is to provide adhesive
sheets which are such third;abjastuafethe dnventdome isndaopxpydden or

defl ection occusghésivessheétat RhibAchre! suitaddles Fote usecdins ont o whi ch

t he waf ers have been appljed, na elqnaation or deflection occyrs afresh in
the adhesive sHEEBLCABIRFEOTHEAREEHLNAPG, CPRTAE 1ORB e SR 14 AARARIYS a1 d

adhesi ve sheetssheetsrbaﬂhgtsdchnﬂhatne&emewhemw¢Mewhamea'quﬁac&#mmgationi;,

or slight defl eﬁéi&ﬂ QRCH&ﬁBEEth?ag&QSB%%ﬁeS Qafledi%el 'dhelitd % Stage,
sai d defl ection | Sappears by virtue ofcﬁésslng . | _
applied is greyed or blackened for some reason or other,
the adhesion force :of the adhesive layer at the portions
thereoficorréspdnding to the greyed or blackened
portions of thé wafers sufficiently decreases in the
‘pick-up stage of semiconductor wafer chip manufacture
where the adhesive sheets are subjected to irradiation
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 ultraviolet irradiation of the
‘adhesive sheets. : :

- A fourth object of the invention is to provide
adhesive:sheets~which=are-su¢h-that.in the wafer dicing
stage, no elongatioh or deflection occurs in a substrate
sheet of the adhesive sheets onto which the wafers have.
been app1ied,ﬁno.elongation or deflection occurs afresh
in the adhesive sheets.haﬁing the diced wafer chips
thereon even: when said adhesive sheets are irradiated
and, moreover, even:when;a“siight-elongatiOn or slight
deflection occurs in the substrate sheet in the dicing
stage, said déflection'disappears by virtue of passing
the adhesive sheets through the. irradiation operation

1



t he adfesive sheets through the irradiation operation 7 and the
resultlng adhesi ve sheets can be received with accuracy by a receiving box.
+ SUMMARY OF THE | NVENTION 5 The adhesive sheets of the present invention
conpri se a substrate having coated on the gur f ace” ‘thereof an adhesive | ayer
whi ch | ayer conprises an adhesive and a radi ati on.pol yneri zabl e conpound,

10 characéeraﬂ&ﬂthé féehlal?gdaaheemvﬁoEageégvehﬁpsg|Qeeegﬂﬁandeﬁﬁ beeg
i ncor por ate | S| Ve a as een Q._ _,:_,e on a eas one SiI ae
of the substréQCéug?gghgybieﬁe?%&XFﬂgrQPﬁd in the

uUbstrate itself. 15
BRI EF DESCRI PTI ON OF THE DRAW NGS Figs. 1 and 2 are sectional views of the

adhesi ve sheets of the present§n§q¥$g%%;ﬁgygt§%%gggi%f are illustrations
showi ng sai d adhesi ve sheets uSe sem conduct or waf er
manufact ur® fromthe dicing stage up to the pick-up stage of diced wafers.

Fig. 7is an i1l ustTié | @he8DVEeNgheatd aeherev réQSﬁi: ¥AagEntiohhe course of
maski ngif. coat ed frodu DESCRI PTI ON OF THE

| NVENT]I 'ﬂua%ﬁmﬁg o) %h%%?igﬁ?t?hEaBFggeﬁPa ﬁ9eﬁP|BHeaFErﬁPFﬁstrated
bel ow i n det ai thewedf rah cadinesive lapeacwhiphnyagpgrdeomppises3an As

can be. seen 1ol fugobha oot 515 SO YReEl fante LOGRRLRRSM adhesi ve

sheet is conposed of a su stra esive éf ore use of
this adhekdve Shaxacterizedpinfthabl a radnehﬁan|cel9raQQV9lapebleppable

sheet 4 das Sh%péhx'ﬁl thag béeR' ﬂlﬁéoirﬁo?étedpiat eﬁ& h8Red§0ESh ¥Gekayph 3-
The present ag esl.ve sheet qg ﬁ1f2 into any forns such as”a
tape-like, la -I??%Pd?°%?ﬁ OR 2 ast one side of the substrate,

' or has been incorporated in the substrate itself.

15 .~ BRIEF DESCRIPTION OF THE 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

20 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.

25 ' DETAILED DESCRIPTION OF THE INVENTION
. o .
- The adhesive sheets of the present invention are

illustrated below in detail with reference to the
accompanylnq drawings. _

‘30 - 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

35  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.



8 Suitable as

the substrate 2 are nmaterials which are owin electrical -

conductivity and excellent in water resistance as well as in heat
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and cross nach

aut onobi | e bod

needed. Wien ashes
there are obtalned:ﬂr&ctﬁeﬁﬁlymbpeah$ng thaable asttnelsubstrdeéleChren'

?itl’il on OCCUI’S a%wé |n t ééié%:é?ﬁowg%§€\ﬁgﬁagg:‘z :{jﬁeSI ve

occurs in the
di ced, no defl
sheet is irrad
defl ecti on occ
slight defl ect
radi ati on and
t hereon can

d on this view, synthetic resin filnms are particularly

| be stated later, the preser8 adhesive sheet is, when used,

h such radiation as EB or UV, and hence the substrate 2 is

FaRishance ag r?ée ?ﬁ)l ’y’étlh??'ﬁn%esfaéf-?’pizepyii%ﬁ@potpiﬁnyI
filewd eitietic hedsire, fpm«bsfal aﬁtieﬁwmiﬂahaésul. As

y .maski n he | wher e uch expanding treatnment is
I%éi i?qFﬁ %§@ﬁ 155?@i€5¥8?fy as the substrate 2,

RRlAPEORYLenty POkyVimyl nehboyide, cpekyekbylens| i ght
‘trei: ﬂmﬂa’we rlﬁi‘?iehé téfe tRA18tE] nioiyaqeenaa' d

shes on radjation of e supstra eet wi't
EFQ?K; %ﬂ%etpﬁéwaﬁﬁy hBeBFEBS waf er s

ethylene vinyl acetate, etc.
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 synthetic resin film of polyvinyl

chloride, pblypropylene-or the like which has

_extensibility in the machine and cross machine

~ diced, no deflection occurs afresh in the adhesive sheet -

directions.  However, substrates having no extensibility
are also usable in the case of the treatment processing
of semicqnductqrs,_aqtemehile.body_masking or the like
where no such expanding treatment is needed.

When a crosslinked film is used, particularly as
the substrate 2, there are obtained such great
advantages that no extension or deflection occurs in the
adhesive sheet having wafers thereon when the wafers are

when said adhesive sheet is irradiated with radiation

~ and moreover, even when a slight deflection occurs in

the adhesive sheet in the wafer dicing stage, said
slight deflection diminishes on irradiation of the
substrate sheet with radiation and accordingly the
adhesive sheet bearing the diced wafers thereon can

v



"9 assuredly be received by a receiving box wherein no nutual contact of the
adhesi ve sheets is observed. Mreover, when the diced wafer chips are

. picked up after irvadiation, the substrat e sheet, sufficiently extends at-5
the time of expanding, and héhce the waf er ochi ps- cafi* be picked up with
accuracy. The crosslinked filns which are preferably used, particularly as
t he substrate agsunediycbentrecaived by areechayanwhhmk ndnexreigemoobt ai ned

by 'rrad'at'ngmﬁ@uaISEBhEEEECoEe%h@ EHBE§1§%%%%%éE' 4ﬂgéy$éates with

radi ati on or those whi ch have been obtai ne corporatl
crossl i nki ng- r ¥QEEPYRTY nWheR: She FiHFGdsf"élfPanhﬂﬂsymes Mﬂk@ld ape after

chemi cal | y cr ospradiadiokyakhe é&bbb%a‘&bogﬁbb%k%ﬁffﬂlb‘f{% gﬁ@séf&ia%d aAbove
are 15 % ﬁ ossllnkedggggéolefl crossl k ol ydi.ene b
crossllnke ﬁ§ endnG RY| &P gcoBBBy e Sxnichdps can be

pol yol ef i n- polpdcheé uppvlitheascusacky.cr ossl i nked fllns used as. the

substrags In the PrRgeRlobRYEH b&”;ﬁ&ﬁsswl‘éﬁt %@e. g,[g%ﬁ%%%h&gg?sﬁése filns

treatnment at the tine I ce chi ps are
have exten3|b|PP¥§1§HiPF3YeﬁF Fbenﬁébstﬁétexéan&hﬁgPﬁﬁ@&mﬁenmvemhemeby t he

waf er ﬁhl ps caaggetnbe&gdnuanwhhbeaaeathaebtahaeadW Iﬁ&aaxattfiﬂgllc ;FSI n
films hav g a arbox o] n alnln as g _pring
constitue egﬁFtrﬁ¥én FéggfagPylﬂge& saﬁgigaﬂkﬁﬂ§ﬁ§ ¥i
synthetic re3|naﬂmannohaornghaseawhdchlhgweupeeanbbtaun@danoner as a

pri nci pal - cons, u=,uraem§9&rug{si%hﬂghgt s i ek U

copol yner and et ene- Vi I'caci
addition; a Iaﬁ?ﬂﬁ?én§|Pﬁil@ﬁﬁﬁlyhhghtﬁEesyhﬁnephemﬂsgﬂﬂYfDtmﬁhdumﬁgda

cay boxyl gr OUIOBsSBﬁéaaQIQHe”EBBQBhﬁﬁea E’im@.' °EY meﬁ'e%hhgﬁgbo%”%w uni t
Z?ﬂy?eg: nylgg t§:%tcg%§%#£ﬁgked pglyolefln, cg sslln*ed polydlene,

crosslinked ethylene-vinyl acetate copolymers or:
.crosslinked polyolefin-polydiene copolymers.

Such crosslinked films used as the substrates in
the present invention are subjected to expanding
20 treatment at the time when diced wafer chips are picked

- up, and these films have extensibility sufficient to

meet the expanding treatment, whereby the wafer chips
can be picked up with accuracy.

In addition synthetic resin films hav1ng a

25 . carboxyl-group containing monomer as a principal

constituent monomer unit are preferably used as the
- _ substrate 2. Such synthetic resin films having a

cafboxyl group-~containing monomer as a principal
constituent monomer unit include ethylene (meth)acrylic

30 acid copolymer and ethylene-vinyl acetate-(meth)acrylic
acid copolymer. In addition, a laminate film comprising
the synthetic resin film having a. carboxyl group-
containing monomer as a principal constituent monomer
unit and a general synthetic resin film such as

35 polyethylene, ethylene-vinyl acetate copolymer,
polypropylene, polybutene, polybutadiene,
polyvinylchloride, polyurethane, polymethyl pentene may



pol ypropyl ene, pol ybut ene, polybutadiene, pol yvi nyl chl ori de, pol yurethane,

pol ymet hyl pent ene may 10 be used. On the substrate 2 as illustrated
above is provided the adhesive layer 3 which is conposed of -an adhesi ve and
a radiation polynerizable conpound. 5 10 Acrylic adhesive are

preferably used as the adhesives in the present invention, though a wide
variety of conpenusedl |y knomn adhesi ves- are usable.~PracticarIy speaki ng

the acrylic adhe5|v§% qﬁ 4?%n) Sidd N A {@§W5ﬁ5Wba{§ ?ﬁ&¥ih8d

polynmers selected 1 po yners an co yners conpris acrylic
esters as pr|n&hpahd&ﬁﬁﬁMQLkﬂXRfrﬁmﬂhﬁﬂhLﬂﬁt%PmEQﬁﬁﬂy%%r%noﬂdbﬁﬁyVPc

esters and ot hghgf Wedd rﬁldﬂ)%ﬁ;@r%mmﬁ @ereof The preferred
pol yners are those contalnln as. acrylic ester %2%one ,

net hacryl abe, butyl W)ﬁd&{%sl‘ée ¥R | PESIAT IR 5§ a?% ?ycrdyl
met hacryl ate, Janedivestilytheipiresentt tavaition anthobgh anowkdeent i oned

nononer s cont ai ni n%f%gra/% 'cCor‘ii\?' %fﬁﬁ@rm‘g‘e&d &gegf\wé{% Lr ﬁsgﬁig ?ers

are al so prefeV 0 en ance mscibility
with the oI|goﬁmmstﬁuaﬂiymspedkangwnhen%@thAQradh¢§iﬁgév§efﬁvn§ﬂoﬁ9d

pol ymers may bg gﬁﬁe éﬁm[éé A€ Ve tOROh yﬁéliﬁpﬂc%o%ﬁ&@a@m&eeeas

(meth)acrylic acr onitrile and vin at e e above: penti oned
25 (et APacr yixam W%W% 3nd COROI YRe LS [ CAPRELSiNg AST¥LdCent
i nvention COﬂV%@ﬁﬂﬁd)aél ﬁbiﬁ&EGﬂbﬁétﬂtugh#eQﬁouamen dfifsy [err] ,

Loy O i e b s B GERRE SONGESRRT
conpound.. The moromarsy andgﬂiXtﬂreaetMGeehﬁne aheypaeﬁeuregopeiymers

3, 000- 10, 000, pred qhpily ébﬁ@gﬁﬁl ghchPiEEUEQfefehSHBméféerE%ﬁyﬁo W/
above is a val ué as an average cu?ar wel styrene as .

15 methacrylate, - utyl methacrylate, -eth% hexyl

' methacrylate, .glycidyl methacrylate, 2-hydroxyethyl
methacrylate-, ‘etc. , and the above-mentioned monomers
containing'aCrylic-acid'esters instead of methacrylic
acid esters’ are also’ preferred. ' '

20 - 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,
acrylonitrile and vinyl acetate. The above-mentioned

25 (meth)acrylic type polymers used as the adhesives in the
present inveﬁtioh conveniently have a molecular weight
of up to 10. 0 x 10°, preferably 4.0 x 10° to 8.0 x 10°.

In the present invention urethane acrylate
oligomers are preferably used as the radiation

30 polmerizable compound. The molecular weight of the
urethane acrylate oligomer is-3,000-10;000, preferably'
4,000f8;000..-The molecularfweight referred to above is
a.value as  an average molecular weight of polystyrene as
measured by gel permeation chromatography (GPC).

35 The*urethane'acrylate-oligomers-are obtained by -
reacting terﬁinalfisobyanatevurethane-prepolymers
obtained by the reaction of polyester or polyether type



measured by gel perneation chromatography (GPC). 35 The uret hane
acrylate oligoners are obtained by reacting term nal isocyanate urethane

. prepol ymers obtained by the reaction of polyester or polyether type
pol yol conpounds with polyvalent | socyanate conpounds for exanple, 2
,4-tolyl ene diisocyanate, 2,6-tolylene diisocyanate, 1,4-xylylene
di i socyanat e qmiyb]pkamgpcrmtdmmﬂh@olylvakentzam@eyan&té ¢compbyndsyl ates 5

havi hyd t
by ar oxypr opO aiible A8l Lede WELESITMILe ) (7 S1E5INIE
The ur et hane akkwﬁQEX?Qﬁﬁﬁxw%w%'%& ﬁ%@%ﬁn@ﬁ1%96W%n®#% andi ati on

pol yneri zabl edaqsmymeﬂ%@mm'laflgaéfsﬂéeeatwieﬁsmé@n aéfflates
car bon- carbon doubl e bonpd. di ation pgﬂénerlz le co unds ot er t han

ur et hane acryPAEM i XY+ RXMRS ¢ r FOEt BXRBPHR 0paT oXyetay
tetramet hyl ol -(retits)ecylatearry+hydropeptapyyt (meth) aéfyBﬁt#], at e

Dt oo "ot o BRI WTNARE b RPOLAGINL,  dek, OBl G ane
di acryl at e, .l&Fﬂ!%&#ﬂxhkﬂgqm%mﬁyaaiebtﬁmmqéthﬁ¢%ﬂeag¢yn@dldtagnylate
commer ci al |y g3yt fzéﬁi&%&&ﬁéuﬁ&éyﬁﬂfﬁ £ the mo}ééuié et 135§£erabl e

to use the urethane acrylate o oner s haV|ng a nol ecul ar wei ght of less
t han 30060 Thiehe scﬂﬁ%fés‘éar?% ubte sRPRdus probl emis brought about when
sem conduct or waf ermdmhdm\@onyﬁeﬁfzamemﬁoﬁméacenemhemﬁhe waf er s

o adheor 00 HtdAihe Horyldife WILILRLC2! LROMMS "ELIRER IS HEbERRET 0O
sheet is |rreuﬂqnxiatexrt¢tmnmethml@hdmehbaaghtetveasnnbgtees adheres to
\apd renai ns Oh,dritea ¥apthSi Q&%iﬁeﬁi’&éh SRELEXY E‘*Pn?tiﬁ'e” they are

pi cked up 30" The f'act that e uret ane’ ac ate ol irgomer having a
nnlecularQMHgﬁﬂt¥ﬁ34¥¥%§¥%eﬂdEEERF?%rMEBﬁlFﬂ% Bem Y§§°§nheres to. the back

si de surface genistryia®ds, dipentaerythritol hexaacrylate, 1,4-
butyleneglycol diacrylate, 1,6-hexanediol diacrylate,
“polyethylene glycol d1acry1ate, commer01a11y avallable
‘oligoester acrylates.

20 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 finé or
smooth surface, when the wafers have a rough Surface,

.25 the adhesion strength between the wafer chips and
' adhesive sheet does not_décrease 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.
. 30 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
when the wafer has a rough surface is considered
ascribable to the following reason. That is, the rough

35 surface of the wafer means that a large nuﬁber of fine
grooves are present on the wafér surface, and when the
urethane'adrylate oligomer is brought into contact with



when the wafer has a rough surface is considered ascribable to the
fol.low ng reason. That is, the rough 35 surface of the wafer neans that
-a large nunber of fine grooves are present on the wafer surface, and when

| the urethane acrylate oligonmer is brought iy4o0 contact with 12 the rough
~surface of the wafer, said oligoner intrudes into these fine grooves if

~said oligoner igné %ﬁhmh%ub&r ottt water,! B2 eAA¢ydmer tirtudes

consi dered that, even en %uch_ollﬁoner.ls_suffl i.ent|y qured by, 5

i rradiation wi tHPFQdFRER8nILPRe IEBHYEFOA Ls PRI O LIOMEE A Sa ¥ Hifhh | eve

- by the anchori nmokécutaroweightadhosi thaindczonntqdi Qg \ist toredidexed

| adheres to and i n.4-0e Ras | . 3ge ; | Ra e he
chi ps are pickéﬁﬁup.gisﬁ whef Q$E§S§h%§°®%%%§%fF%ggﬂ$%§&% 'vgﬁhentﬁpned

probl em corger nihﬁ?@ﬁéﬁ@he@éﬁar radighios;, the: Rdhesion stxengthydfers, and

it is alnost akégtsatta-ﬁﬁnt-h—éveal byC @HRO UNEhot ey Riffettdiciciared, for
. exanmple, in the orenentlgned Ja aneie_gﬁégnt.La|d-Cpen Publ icati opns 15

Nos. 105956/ 10cadhgsige ap 13§FP583ngly the adhesdve: AoRerasFANA hat ng
in the nol ecul er@halifnssont thepbatchpsliver suidace of haferadddps] ahdre ttonds

have a nol ecul ar ight. of..l tban about 1500. The fact that these
conpounds |Om/iﬁh¥§F68%FaP1ﬁg§§h BH.ave heretof ore 20 been used is

. consi der edl@ccount abThuser wpoFoundafisisiti ttheobave-mentdenesd prikien

- excessively hi %?ﬁeafﬁ%“r the Hdhech alelRighitaldORnldt e W AGR ¢! 0ss of
. coatings forned .ron1suq__h|gg;anecular conpqunds. |n this connection, the
ur et hane acryl aP*igPPEEHe, &N ,1t"&§e&1i“\?sfbn'é‘ SSRGS dan i e Rldess

mar kedl y excel | eshppunfisr toncretelyo dizcidssd,h foxwexamplid arire afpounds

bonds as di scl cREaEERETEsensas TabiReRl st at Hail el HAATER AR U1 €
196956/ 19885 andN@§. 198956719885 0r Nor. 223139/ 988dhés thesHaW s prepar ed
by molecular compounds having in the molecule at least two
' phbtépﬁlyméfiéablé“éarbonéchrbon'double bonds have a
‘molecular weight of less than about 1500. The fact that
these compounds low in molecular weight have heretofore
20 been used is considered accountable for poor coatability
of the 66hpoﬁnds having excessively high molecular
'weights:br'deterioratiqn;in the surface gloss of
coatings formed from such high molecular compounds.
In this connection, the urethane acrylate oligomers
25 used in the present invention possess markedly excellent
propérties,135”Compared-w1th low molecular compounds
having in”thé*molecule at least two photopolymerizable
carbon-carbon double bonds as disclosed in Japanese
Patent Laid-Open Publications Nos. 196956/1985 and
‘30 '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
sheets has a sufficient adhesion force before
irradiation of said'sheetsﬂwith~radiation-but after the
35 irradiation the adhesion force decreases to such a level
that the adhesive does not adhere and hence the chips
can simply be picked up. .In contrast thereto, adhesive



“the use of the present urethane acrylate oligoners show that the adhesive

| ayer of the thus prepared adhesive sheets has a sufficient adhesion force"
.before irradiation- of said sheets w th-radi ation bug after the 35 _
irradiati on the adhesion force decreases td3such~a’l'evel that the adhesive
does not adhere_and hence the, chlps can Si be picked up. In contrast
thereto, adhes@hgets P§§9ﬂ5§Q; q?@@ﬁﬁﬂiéﬁrxﬁkn#ﬁ%krythr|tm

ol - Bpen bubl poati e Tt ke N4 g 4 f"“@m‘*ﬁg’?‘t? ne
Lai en- Pu W a v er. o e
thus prepared g%abia&%&'ﬂ%\?e]p%ﬁ; 3{1{ J’@(’Tﬂ'b(ﬁf f"&ﬂf’f?a& %%b‘h 90282
before irradi ashow &dhataithes lasiltesinie [Layel af drhé)lﬁhlrk)e:&'epare:ﬂacr easghl n

dh f f igr adheres
adhesi on | o7 ce aMeiGie Bidat! Shathi s 1 AlK A1 A AU GRSl

to and remai ns_on the back side surface chi ps

are pi cked up. bﬁf"trﬁe irneddardam s Sﬁlq rﬁé‘%#ﬁsﬁlﬂ'é'l srasbiat iomdaak dance
W| th the pr eseabesnwﬁf qetrddse ag ﬁd&@f&iﬁ%ﬁ;@ry{xﬁ{ﬁ%ﬁ% Or&eﬂfr ylbat <i5
ol i gonertare u re dnt o) on, o0 0 parts by
weight. In th sé’rrta?é'aé"dﬁ& a\;@ %ﬁﬂsoﬁ‘f?e@qqte’?ﬁﬁgﬁq @i ti al
adhesi on for cer@ma,lnsomb\we halok isilide aéum&caslcm waflexe qitigsd Iwhelectlesses
after |rr§glatb& %fg ith radiation and hence the wafer chips

ed u

can readily be p| ron1th *adhesi ve 20 sheet. I n the adhesive
sheets of the presedd |t2\¢emd1@$1%émgﬁ/ethemhe@mmm threrein a

radi ation col oa@mhm@b&ww&és@xﬁd%ﬂvé}&f& t Ry Gi@dhesi ve
and radlatlonngﬁblnerlzable nmenti oned above or 25 tthe substrate 2

of the above SAYE 55‘??6 ne; acryiate ol igamer, axs a1s8de
Qereof wth aprefexably da d:lhed@td;rqxahlcm |cofy Y0 0C il HOHITP PaArttd Ay on

t.

col or deviBOpa%ﬁghQ”poﬂdtha@@%se,eréhae %&Jﬁ%tﬁ% €t 'oktained is
high in initial adhesion force and, moreover, the
initial adhe51on force greatly decreases after

1rrad1at10n of sa1d sheet with radiation and hence the
o wafer chips can read11y be plcked up from the adhesive
20  sheet. . |
In the adhesive sheets of the present 1nvent10n,
the adhesive layer 3 contains therein a radlatlon color
developable compound in addition to the acrylic adhesive
_ and radiation polymerlzable compound mentloned above, or
25 the substrate 2 of the above-ment1oned adhesive sheet is
coated at least on one side thereof with a radlatlon
\,) color developable layer containing a radiation color
developable compound. Under certain circumstances, a
_ radiation color developable compound'may be incorporated
30 in the substrate 2. | |
~ The radlatlon color developable layer contalnlng
the radiation color developable compound may be formed
on the side of the substrate 2 on whlch the adhesive
_ layer 3 is not formed or may be formed.between the
.35 substrate 2 and the ‘adhesive 1ayer 3.
The radiatlon color developable compounds used in
the present invention are compounds which are colorless



radi atsi on col or devel opabl e conpound may be incorporated 30 in the
substrate 2. The radiation color devel opabl e | ayer containing the radiation
co!or devel opabl e conpound nmay be formed on the side of the substrate 2 on
whi ch the adhesive layer 3 is not forned, pf may be formed between the 35
substrate 2 and the adhesive layer 3. The radiation col or devel opable

conpounds usedofngkgs-emmh WY AU AUBO B dlV o CoTol oh eSS

14 or pal e-colore efqore |rrad|at|on but -devel o ol or on irradiation with
radi ation, andiprafdatd@neydhh Fadim (R#%é? fk% ot
Preferably usaahena&ohbadna@anyaswce d)féaﬁe \Mre::ﬂ‘elfalﬂ)cammmeoml theused

5 conpounds s ch as t h th

and spi ropyran %lfp etﬁ:é-' s %ﬁ*ﬁs&%c Jpé}ﬁ;hoér r?se&gr?m ?S
tol yl am no}] - 7canpbundsl wecin a3 t[ﬂs(t;anxdl yethane, fluoran,

met hyl am nl O] (aféi'ﬂsr a'huz}n[ﬂié,p -4rid yé;) INSp ne compounds.

et hyl am no] - 7 ‘uoran e | am-no- |I|nofluor
crystal viol et Th&é@oﬁé’mm?‘mds!l" ‘i]r‘}‘%ﬁjn rﬁ‘?%ﬁ’%ﬂﬁ?&ﬁw ﬁ)‘h@fly Tret hanol ,

4,4',4"- trisdicea o) -RiteI M noEEdviren,, ex-e[n-qqy-emppns-meferably

usabl e in-conbin |3€ gl E ?M*Vaﬁg%%&eg?o g?é:éslgf%ﬂi/?gl are those

whi ch have her

polycondensatlemhmmamnnog1ﬁ-qﬂm&tnof1n¢namfl31@4¢kh¥kﬂm#mmTé'EanB%VVrc

aci d derivati V%?u ,]r a&ﬁfé\gﬁ Svfo'fﬁ't afa@,géﬁé(at@d‘; cl gy~ and further
t

when the 20 eve ope ended -t o vafgbln color_tone, various

known col or foﬁ#éﬁ§iﬂﬁth¥¥ﬁﬂiﬂ?¥ﬁk&h¢?¥%dmiﬁhéﬁ n 4ntredi'th. The
radi ation col ok rfjRanmetaly ﬁﬂ%xiﬂmwnlﬁlﬂtﬁiﬁe;aﬂtm i on color

S do of the SSEE??Q%“W%%%@%@@%}&W F A8 oinihatian pily>"c
organic 15 the above-mentioned leuco dyes are those which have
heretofore conventionally been used, such as initial
polycondensation products of phenol-formalin resins,
3aromatic carboxylic acid derivatives and €électron
acceptors such as activated clay, and further when the
20 developed color is intended to vary in color tone,
'variouS'knoﬁn color formers can also be used in
_ combination therewith. | “ |
' ' The radiation color developable layer containing
_ the radiation ‘color developable compound mentioned above
25 can be formed at least on one side of the substrate 2 by
coating a solution ‘of said compound in an organic
solvent either on one 51de or both sides of the
substrate 2. ' '
The radiation color developable layer may be formed
30 by 1ncorporat1ng the radiation color developable
_compound in a subbing comp051tion and then coating the
subbing composition at least on one 51de of the
substrate 2. Though suitably selected according to the
type of the substrate 2 used, the subbing compos1tions
35 mentioned above include those cons1st1ng essentially of
' Vinyl acetate-v1nyl chloride copolymers, polyurethane
| resins, polyester resins, polyamide resins or epoxy



sol verit* ei ther on one side or both sides of the substrate 2. The radiation
col or devel opable |ayer may be fornmed 30 by incorporating the radiation
col or devel opabl e conpound in a subbing conposition and then coating the
subbi ng conposition at |east?on one side ais the sib&trate 2. Though
suitably sel ected accordi ng to the type of the substrate 2 used, the

subbi ng conpostesbms 35 nentioned above include those consisting

essentially "of V'nyina&ﬁaeﬁsfva§géc€h'eaédsbsoeoh¥H€ianeaog&ma%&han%f

resins, polyester resins fesins or epox resins. In
anot her aspectth?héaﬁbétéoﬁeﬁPleﬁeéegélBPPBﬁeoP°FHQ“P§dFBtPBn°€6P§#°

devel opabl e cos@pyat i ba ﬁnbérﬂﬂabﬁpéﬁhtéat1ﬂathéesu3§€f&ﬁéabeﬁyl astiheg
substrate 2 by for

I
The subst rt o B8 TSR aG Eherbihe; et tha BrtoEial, Tk the,
ci rcunst ances, smhstraﬂeazlms fotmeddentbopabheetemﬁhenprndyc&hsoUhder

'ncorpoggled Dat-b81 hoéﬂ¥ﬁﬁmgt§ﬁc89“dﬁhe'QEHAEégpﬁugéﬁhﬁtaegelo able _ BY

virtue i ncoTporating the radiatron col eve e conpound i nto the
adhesi ve IayercgmpeﬂndoE@Yngl§§|Hecéﬁﬁéﬁﬁerateﬂe&§ttbﬁ §ﬁ€msP§ef6Pethe

substrate 2, oﬁobaefnggﬁgoEgglggbgerqtgogpound into the substrate 2 in the
manner nom/descrlbed t ye 15 sheet IS sa f%cien%hé col ored on

|
irradiatibh with raﬁYaYFSﬁ“emﬁ% éBﬁ°F98r5§988t ff ZBEIPEEPT £%Manced  at
the tine of deﬂevélogah@éeCOmbbpadbyntbanheoadhepﬁveoiayeur3andra possi bl e

failure in the ggéégglggl&ofghggPHa EQe g?g@roﬁh &aglbge gpe5|ve sheet

1is 20 - prev% € radiation co evel opabl'e conpound at
| east on one s$uksbrat@e2subrt byt dngorpprating §?é§ somponad dnde dhe

ﬁg%gptgggft22}sﬁ9s€95§3r2393 thehmhRRetanBwOliesBEaHRA!, Akhan adhediveadhesi ve
sheet 1 is suff1c1ently_colored on irradiation with
radiation, whereby the detection accuracy is enhenced at
the time of detectlng wafer chlps by means of a
”. photosensor and a possible failure in the operatlon to
p1ck up the wafer chips from the adhesive sheet_l is
20 'prevented. o | ,

By coatlng the radlatlon color developable compound
at least on one side of the substrate 2, there ;s also
obtained such an advantage that in comparison with the

~ case of incorporation in the adhesive layer 3 of said
25 compound, there is no possibility ofdexefting an adverse
'~ effect on the expected decrease in-adhesion force of the
- ' adhe51ve layer 3 by irradlatlon with radlatlon.
In one embodiment of the adhe51ve sheet of the
present 1nventlon, ‘the adhe51ve layer 3 preferably
30 contains thereln powder of a llght scatterlng lnorganlc
compound in addition to the adhesive and the radlation
polymerlzable compound and dye.
" The light scatterlng 1norgan1c compounds referred
to above are such compounds as are capable of 1:regu1ar'
35 reflection of ultraviolet (UV) or electron beam (EB)
| tadiation,_which'concretely include, for"exemple, silica
powder, alumina powder, silica alumina powder or mica



25 conpound, there is no possibility of exerting an adverse effect on the
expected decrease in adhesion force of the adhesive layer 3 by i rradi ation

with radi ation.- I n one enbodi mrent of the adhesive sheet of the present
invention, the adhesive layer 3 preferably_ 30 contains therein powder of
a light scattering inorganic conpound in a¥flition to the adhesive and the

‘radi ation pol yneri zabl e nR %sand The, | i ght scattering.inorganic
conpounds r ef ePPHEeE aggﬁ &Fg éﬁ%ﬁiﬂﬁ] Qé% %ﬁhﬁ #¥Fequl ar
35 reflecti opretenrhbﬂ.yvthbsﬁe Wi)chD rest et csud:learadiaa)iomohsat i on, which

conoretel y i nchfeschg SERTY Sapldy SRRy, BT OB WIE on UGB
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extent are of - course usable re er. abl t

t scatterln
i nor gani ¢ conpGORBSURAS Are Fi-é' femfarm K ! R l?g‘fﬂar? | REL 4L ter
of 1-100 um pa&hﬁe&btryofquutiob %,urpreﬁeramm\m-imym. tnustlh

scattering inorgani ¢.conpound | i
preferably 1- ngeﬁ"}vﬁy eﬁ'r‘lt é’ L@gl oﬁé%sﬁgef%%%wc%ﬁ’érl ng %n‘g‘)&g}am c
conpound in anisnmdesirabdyctised Loncasy amdupk 9% ol-IR%ef cpreferablyelthe
conpound RBy th nbioﬁtigm:s rqﬁg%@%pc&m%éﬁ SoatCer %the ot her

S ou

hand, the use of nd 1n an.anpunt |less-than 1% Db

al so not pref eAROFGABiG: €qﬂﬂ94ﬂﬂu%ﬂ\ﬁ?l%ﬂﬂﬂ“?kﬁﬁ??ﬁﬂ @ﬁﬁ*gf %MtV?lﬁBﬁer
t he adhesi on fescnotvgteﬁwabwlatnm tite appmpashd andyetipen t somet hes he

e conauct or FARBPS: (e, elthestal zOECH Fhd Ah EIEGBEE MARE; e 'S
remei ns on theusef ef slmpl serpoandition amamrpc kess pthar dipby reeight
adhesi ve igeetis also not preferable since the adheSive layer does not
suffiCiently lower the adheSion force even when
radiation is applied to the portions of the adheSive
'layer corresponding to the greyed or blackened portions
of the semiconductor wafer surface, if any, and the
20 adhesive adheres to and remains on the wafer chip
| ' surface when the_chips are picked up from the adhesive
cheet. RSP _ o 3
Even when semiconductor wafers haVing the surface
_ greyed or blackened for some ‘reason’ or other are applied
25 to adheSive sheets haVing an adhesive layer containing a
powder of the above-mentioned light scattering incrganic i‘)
compound in addition to the adheSive and radiation
polymerizable compound the adhesion force of this
_ "adhesive layer sufficiently decreases even at the
30 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 follow1ng discussion. That is,
the adhes1ve sheet 1 of the present invention has
35 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



Even ‘When seni conduct or wafers having the surface greyed or bl ackened fo
* sonme reason or other are applied 25 to adhesive sheets having an adhesi
| ayer containing a powder of t he above-nentioned Ii
conpound in addition to thé3adhesive and ¥7adi ati‘aripol yneri zabl e conpoun
the adhesion force of this adhesive |layer sufficiently decreases even at
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adhesion force. Accordingly, it is considered that the

adhesive adheres to and remains on the back side surface
of wafer chips when the chips are picked up from the
_'adhesive_sheet. | _ : .
20 When powder of the light scattering iporganic
o compound is incorporated into the adhesive layer 3,
however, the radlatlon as 1rrad1ated comes into
. irregular reflection and is altered in its dlrectlon
before reaching the wafer surface. On that account,
25 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
30 cdr:esponding_pbrtions of the adhesive layer cure
sufficiently. By virtue of incorporating the light
- scattering inorganic compound powder into the adhesive
" layer, even when portions greyed or blackened for some
- reason or other are present in the semiconductor wafer
35 surface, the adhesive layer does not cure insufficiently
at its_pprtipns corresponding to the greyed or blackened
. portions of the wafer chip surface and accordingly the



conpound is incorporated into the adhesive |ayer 3, however, the radiation,
as, irradiated cones into irregular reflection and is altered inits '
direction before reaching the wafer surface. On that account; 25 even if
greyed or bl ackened portions are present iRgthe wafer chip surface, the
irregularly reflected radiation sufficiently perneates into the upper

reglb IOn Ef tge l%lal'idt sice afjlmam@uétmuaﬁeLaag%na%éﬁaﬂﬁndngahwcﬁipd grey}ed

or ackened portions and acgordin t he orrespon tions o

t he adhesive Iéﬁﬁé) q% f fbg %ﬁevP+?5§ ofPi. BFpgﬂgtgﬁbefﬁgellght

scattering i norsheetc. conpound pomder into the adhesive |ayer, even when

portions greyed or i 10! SICIREEIRN QingLige 206cl! BRCRhe! N LNC
e adhesive

sem conduct or wafer 3 Surtace ayer does not-cure .
i nsufficieftlyahovegemrionsd %éﬁ?%%ﬁ%nﬁ?ﬁ@rtGthBegﬁéyéﬁeértﬁlaﬁwened

portions of t h(aéwfféd adwe Wy amc@ﬁﬁoﬁseﬂﬁgl aﬂl Ysbb?anatée't?ﬁEESI ve will
not adhere to and yenain, on the, %Q @h ﬁ ﬁ ? ig plckquup
fromthe adhesi intp 3ot eehge ?¥?ﬁr atRdRLGeaPoFBE of thE 5
above- nentlonedsnﬂyana&eltype hardérerst Enethéoabayedeasecdreevel by

I ncor porating S e Layer. Usable
as the |socyan3?%giﬁ?gﬁ?i é?s|r1tﬁgﬁégggégbagggagggﬁé#g #é%t .

i socyanat @contakykene dlm@teg 42, .QOtOleF?PeﬂéiﬂPFgét!?ﬁﬁat a,3-
2,6-tolyl ene d'ﬂmﬁl}@f@tﬁxéeéyafféﬂ:éﬂ 2”E-Q&l??éhé”éifsoé}réné’tey| ene

gl Iélsog?lﬁggf:sanéi’@q’?gl (e aanrg? gﬂgﬁyﬁaﬁei égggtPFgoc9§HB?éygﬁ ggﬁ'f-}?ﬁyl ene
di i socyanate, - |2ynﬂﬁﬂii§bd¥hnath;smeyehhyE-ddphenymhethhneethane 4" 4
5y aotaneL e q BN, TLR0REC fona t HRLAARAEL S b fbne
15 dilsocyanate, dicyclohexyl—methane—4 4'-dllsocyanate,
d1cyclohexy1methane-2 4'-diisocyanate and 1ys1ne
isocyanate. .
Furthermore, the above-mentioned adhesive layer may
be incorporated with a UV curing initiator wheén said
20 layer is subjected to UV irradietiOn,”thereby shortenihg
the polymerlzatzon curing time by U. V. 1rrad1at10n and
minimizing the amount of uv 1rrad1at10n. '
Concrete examples of such U.V.. curlnq initiators
-include, for example, benzoin, benzoin methyl ether,
25 benzoin ethyl ether, benzoin 1sopropy1 ether, benzyl -

"~ diphenyl sulfide, tetramethylthiuram monosulflde,
azobisisobutyronitrile, dibenzyl dlacetyl B-
chloroanthraqulnone, etc. '

The adhesive sheet of the'breSent invention is
30 illustrated below with respect to the method of use
‘thereof (reference numbers refer to the accompanylng
drawings). o I '
' Where the strippable sheet 4 is’ provxded on the
adhesive sheet 1, said sheet 4 'is first removed and the.
35 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



be incorporated with a UV curing initiator when said 20 | ayer is
subjected to W irradiation, thereby shortening the polymerization curing
time by U V. irradiation and mnimzing the anount of UV irradiation.
Concrete exanpl es of such-UiV. curing initgators:i#nicl ude, for exanple,
benzoi n, benzoin nethyl ether, 25 benzoin ethyl ether, benzoin isopropyl
et her, benzyl toi ﬂie:iyig.sul‘lfhejezaﬁai raa e h;dhj'ecteﬂnmmﬁlﬂ fdttte to

azob|5|sobuty yl Qroant hragui none, etc.
The adhesi ve sni:[ E)ijfo?r:g]:@ﬁ%?ie[ra@&a/&}é i%h 413 lé%? rbt NG eat . ¥ ow with
respect to thenteexkpaniiinge. tinetduit (Gasier dive waffiserchipsd ol bmﬂe
acconpanyi.ng %&‘M e ) ffé‘?f?ﬁ:@ié WL@%&[&@*‘P% J@irhf S|

adhesi ve shee salg heet first renoved an e 35 ad eS|ve sheet

1 is plac@d, \Feulpﬁ/é'rr% sHEhcientdy atdached $yand this
adhesi ve | ayeheld smamnle aﬂndﬁmmmﬂmw e of tthdadhdyBed ed | ater
19 to dicing. ]J&e,__ fer Ais subjected in this state to such processing
oper ati-ohs as 3’ cing,” rinsing, drying and expanding.” In that case, the

waf er chips will nSubssduestily,r dthe wafethethips shetpickad vy Heon

operation 5 ghec u@estl% Wit Clh'aqe'cu did &t %éﬁ_tsaffg;& ¢o and held

on the adhesive_sheet 1 nmeans of the adhesive |ayer 3. uently, the
waf er chitfs alsélbﬁté’-'l@&?'up Fhath cagte hefors dhe Piskrur ARpBPM gi ven

support 10 wbawm time Whdln aafe pivi-aiE dﬁlﬁ:aﬁiicdh UWis Qefetddn or at
the adhesi ve Oba tpa adhediYe TaVes 1, S e Adhan A SRS o il ac on
such as ul t r avirriadtiatieghtwiftlvjar relectatetissoc intaive Bdiation esukch as he
Lﬁd' ation pol yiRiiAAakhe tngd(tﬁﬂ”tcﬁ:l G dibdd¥ord B VEBPUES cure WEN
the radi ation pol yneriza

15 e radlation polymerizable compound contained in the
~adhesive layer 3. When the radiation polymerizable

~ compound contained in the adhesive layer 3 is
polymerized to cure by irradiating the adhesive iayer 3
with radiation, the adhesion force of the adhesive

200 contained in the adhesive layer 3 greatly decreases,
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,

25 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 EBeis used.
" In the manner now described, the.portioné of the
- adhesive layer 3 on which the wafer chips A;, a4, ... ...

30 . 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 4; ... ... is pushed up according to the usual way

35 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



conmpound contained in the adhesive layer 3 is polynerized to cure by

I rradi ating the adhesive layer 3 with radiation, the adhesion force of the -
adhesi ve 20 contained in the adhesive layer 3 greatly decreases, |eaving
only a slight adhesion force. The irradiatiga of the adhesive sheet 1 is

- preferably effected fromthe side of the substrate 2 on which the adhesive

layer 3 is not faal.of AGF WLk Eincette, ﬁ@dr@félﬁa@ﬁt@aeahoaslghehhe
| substrate 2 nust belﬁﬁfn transmttabl e WV is used but the substrate 2
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Jerr] ... | t wer the
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havi ng t hi s Sadhdgdies daclyside isnrfaceief revery waferkchppst thevebynot

| shown) mhererniagﬁégﬂ u c n I

- way 35 fromthe Sél S%ﬂigs tm(Ea gs%%& ?@f?gy bﬁﬁgaﬁ{s.gh SQBEahE:ﬁﬁgitlﬂ :

' and the pushed-@&ﬁ&ﬁ%ﬁmQﬁﬁ¢x;q%w+ﬁradlat on may ?ﬁcﬁ%ﬁeﬁﬁeﬂylﬁlﬁkﬁng W5
means 6, for ex Igt&naon, r@el®B. of an-air pincette; and are nmounted on

a given support subst at e ckln th

manner, all the mafeﬁﬁb | Ek?%gW%$§ %$%m€%$ﬁ$sa#$ 85? %ﬁdaa e?ﬁgﬁ of
t he adhesi \1@_ t o an thes wtmi@ssmtefmfaﬁetm watey Aafandcmay, beheffegted
obt ai ni ng chi ps @:@%ﬂg&@&%&f £ ﬂggwf&@nmeuﬂeefuhi?e&ﬁare the

I rradiati on may int é% ug station
i rradiati on nee®dtion RF sthe sibstrate S%Eeﬁbm‘diﬂgt ke epshecofuthgce

of the water A ﬁrbmbhmset emtzed pactLahbylr&aaQaeeal firofie the ®ack
i nstance, only th

SLance: oY ab%d' e bbb abRs B) nénhS E78 ﬂﬁrgﬂti?ﬁiﬁféﬂﬁi%? e
2 by nmeans I& arto rlm:attmg adivesion force of the adhesxve =
corresponding to the irradiated portion of the substrate
2, and thereafter the wafer chips A;, A; ... ... are
pushed up by means of the pushing rod 5 and then the
pushed-up chips are successively picked up from the
20 adhesive sheet 1. Fig. 6 shows a modification of the
above-mentioned irradiation method, wherein the pushing
rod 5 is made holléow in the interior thereof and a
radiation source 7 is provided in the hollow portion of
‘the pushing rod 5 so that the radiation irradiation and
25 piek'up operations can be effécted at the same time, .
thus the apparatus can be simplified and, at the same :
tlme, ‘the time necessary for the pick-up operation can o/
be shortened. ' ' o -
‘In the aboveémentioned treatment of semiconductor
30 wafers, the wafer chlps Ay, A oo ... MY be subjected
to plck-up ‘treatment immediately after dicing, rinsing,
and dry1ng without effecting an expanding operation.
' 'The adhesive sheet 1 of the present invention is
preferably used in the processing of semiconductor
35 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



15 to |l ower the adhesion force of the adhesive corresponding to the
“irradi ated portion of the substrate 2, and thereafter the wafer chips [err]
: are pushed up by nmeans of the pushing rod 5 and then the pushed-up
ch¥ps are successively picked up fromthe2a0 agh&si ve sheet 1. Fig. 6
shows a nodification of the above-nentioned irradiation nmethod, wherein the
pushing rod 5 ceating matesials. t hdsiahewnoint Bigeo? , aht Sheagksel of source

7 is provided éﬁ'éﬁ?ﬁé@'éoﬁbpsétbeétéé tESrpéﬁahﬁﬂerOQn5a§€oh3351Ehe
radi ation |rr3g| tion and 25 g 5 erations can he effected at the
o subtice S 7
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adhesi ve sheetsqcbfamhexpebtent éffﬁobntheh nagnddhesduei willOorewmafior ond on
the object 8.t t hgge e dhgsi,ue lis

I rradi ated fraﬁ$3%§|deiﬁf?ﬂaﬁgglg??gﬁcé £ e%&e?b?ﬁgeaghggigﬁ F%?gghof sai d
adhesi ve sheet 1, followed by peeling off the i.-rradi at ed adhesi ve sheet 1

mthe 10. obj ecthé ﬁebenﬁoaﬁeénubﬂ i8i s11a¥tratedcpeiobb Aednguch
an excel |l ent ef ect t t glve renai n, on grtg go%ht on the
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invention ;s in no way limited to those examples. Parts

are given by weight

Example 1 _ _ i

20 ~ An adhesive layer forming cdmposition was prepared
from a mixture comprising 100 parts of an acrylic
adhesive (a copolymer of n-butyl acrylate and acrylic
acid), 100 parts of urethane acpylate oligomer (a
product of Dainichi Seika Kogyo K.K., sold under the

25 trade name SEIKA BEAM EX 808), 25 parts of a hardener (a

- diisocyanate type hardener) and 10 parts of a UV curing

N\ initiator (a benzophenone type initiatof), said mixture
additionally containing 5 parts of 4,4°', 4"-
._trlsdimethylaminotrlphenylmethane, a leuco dye, as a

30 radlation color developable compound.

_ The composition thus prepared was coated on one
side of a polyethylene film substrate of 80 um in
thickness in such a manner that an adhe51ve layer to be
formed thereon may have a thickness of_lg.ym! and the

35 thus coated substrate was then heated at 100°C for 1
minute to prepare an adhesive sheet.
The adhesive layer of the adhesive sheet thus



The present invention is illustrated bel ow by means 15 of exanpl es, but

i t_should be construed that the invention is in no way limted to those _
. exanples Parts are given by weight Exanmple 1 20 An adhesi ve | ayer

. forming conposition was prepared froma mxbure conprising 100 parts of an

. acrylic adhesive (a copol yner of n-butyl acrylate and acrylic acid), 100

Ea[( ts of | gr et gm@méd s Oiiaﬁ&i@étéd p6pdpCcEe8bn@81 Wi €RI uﬁerhtaulﬁfa»ﬁo
SO un a nane alrts O a
s dener (o o rakiARR (e FPRR oA IT SRAOL NG AL gh GpEas e PREGUrY
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a opab i 5hothus

dye, as a 30 r adi on- co or deve € COo
prepared wés codtiah drad)rheemdbr@nsaapenyeeﬁw@ﬂé mbhusabspuapéeof 80 um

| thickness | ouish, & INS6165281 Meehiesl EELIANEE] bordfe! sndrdetlsr con

may have a thlckness of us: coat ed substrate was then

heat ed at [erﬂqﬁﬂ FEE@?%%ﬂﬁPeﬁ%?emﬁﬂsHHﬁGSPVemgﬂﬁﬁt fTAR SMhColedy
| ayer of the adiuigputsers haﬁnﬁhaBtureGZandt eomedbyaSugar Bdstees KOK.J,

seconds with ul g gfgppessure
mercury | anp (gb{%'% jl'gg é%g%ég n{" eﬁ%ﬁkéa gg 9 Re WV
irradiati &® the adh!b,ssubimevasermpphleddontentheaegpeﬁéma agyswed a
bl ui sh-purpl e cRlfacdee C@ﬁi?é Qdﬁ&QiGECQhEéE wasBaichaf Qheoauafa&t er the

and sol d by SuGHIRAAAY hen) SUEAEREARCRO, A CBFBRiGFAPE: BRESTatMasur od
was 26.8.. 10 condi#tions apentbbdnedaapbvedtondetebe tHbewarfer! ahdpssbyf ace
S DOnes! el Se 'R pRbE8YsbAbB: " ThihuBlbREr 83 ah I BoT i kGRS 1l W
15 trade name SX-23R by Thanks K.K.), whereupon the wafer
- chips could easily be detected and no error in the
picking-up performance was observed.

Comparative Example 1
20 An adheSive“sheet was prepared in the same manner
as in Example 1 except that no UV irradiation color
"developable compound was used, and the color difference
of the adhesive sheet owing to UV irradiation was
measured as in Example 1. The color difference
25  E(L'a’B") of the irradiated adhesive sheet as measured
“'was less than 2.0, thus no coloration caused by the uv
irradiation was observed.
A silicon wafer applied onto the adhesive layer
surface of this adhesxve sheet was diced into wafer
30 chips and then subjected to UV irradiation to effect
 'detection of the wafer chips by means of a- photosensor,
whereupon a failure of detection was partly. observed
Further, the ‘wafer chips were picked up while using the
photosensor, whereupon errors in the picking-up
35 'performance were observed.



conditions nentioned above to detect the wafer chips by neans of a
phot o- sensor (manufactured and sol'd under- the 15 trade name SX- 23R by
Thanks K. K.), whereupon the wafer “chips could easily be detected and no
error in the picking-up performance was ol&kr ved. Conpar ative Exanple 1 20
An "adhesi ve sheet was grepared In the same manner, as i n.Exanple 1 except
that no UV irradi at PBnagBr8ivBeFRrEEalRE PERPALRE Wis thecgamendanmercol or

g;ffe{enge of abelﬁdnﬁampmesmeekceptnﬁhhe § pua&élaflehewageﬁmégﬂigﬁ as in
anpl e ence i ated adhesive
sheet as neasu?%§9§gée i%gPﬂﬁﬁ'zggethggsn858§|8FH%P8HY §§ﬁ y the WV
irradi ation maecnﬁleteeUavinglalmomegaier wepbhtd ofnaboulte 580h e ande theyer
surtace ofsthi SoRaRogi¥eerlRgt ¥RStECaHnEEde bR duing RS Bd then

subjected to I rradiation fect detection. o r chips by neans
of a phot osensd¥radhatigBoNag peasuredoingddike: MOANREs partly observed.

Further, -the wafer Qhep&OMi'edﬂEEEQQn&E mug’sﬂfl o8 thé aaﬁéeseaseheet
whereupﬁﬁ errors in_the ? ug 35 g %énﬁﬁﬁ g served. Exanple 2
23 An adhesive §hﬁ§?sﬂﬁ§ 869reqarA pfLeL, ndFradipkien ¥ase 1 except
that in place 26.0he urethane acrylate oligoner, there was used

pent aer y{fgi Lol acty! g¢shal BrarTRLBIILA" HELIR O hallALe TRy ande e S

color difterence of 't she ation s .méasur ed
in like nannerth#ﬁeaéhﬁﬁivﬁlFhéﬁenUéSE@ECGdB}n§P wnéexdnbgpseagﬁeemeas

rre?sured Fefgreueﬁlécﬁéaegotbe Wraa&aéuehl Eﬁd\éﬁz rt]-.&é Q:on@l&tlons A si Lll con
Nafor ohips. arieBREARSAoPREVE P bbert, A8PREt TR IR e Ehm VLSRR
\_ . by means of a photo-sensor, whereupon the wafer chlps
15 could be detected without failure in detection.
Further, the wafer chips were picked_up while using the
photosensor, whereupon no error in the pick-up'
performance was observed at all. |

20 Example 3 |
. To 100 parts by welght of an undercoatlng
'comp051tlon compr1s1ng a v1nyl acetate-v1ny1 chloride
. copolymer as a principal 1ngred;ent was added 5 parts by
weight of 4,4',4“-tfisdimethylaminophenylmethane as a Uv
. 25 irradiation color developable'leuco dye. The resulting
undercoating composition was coated and dried on one
-/ 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
30 1-2 um. . _
f On the undercoat layer thus formed was coated
and dried a mixture comprlsing 100 parts by weight of
an acrylic adhesxve (a copolymer of n-butyl acrylate and
acrylic acid), 100 parts by weight of a urethane
35 acrylate oligomer having a molecular welght of 3,000~
10,000, 25 parts by weight of a hardener (a diisocyanate
- type hardener) and 10 parts by weight_of a uv



menti oned above to effect detection of the wafer chips by neans of a
phot o- sensor, whereupon the wafer chips 15 coul d be detected without
-failure in detection. Further, the wafer chips were picked up while using
the photosensor, whereupon no error in theypick-up performnce was observed
at all. 20 Exanple 3 To 100 parts by weight of an undercoating

conposi tion coa:&aau@suaﬁnduﬂl %ﬁ@ra/udwl(a:fﬁém&ﬁlmy%eas a

princi pal ingredi, added arts .
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and dried on opgate A1 AU VRN Sies SUNALALE Ji | JIRUbN LaLEast 0

umin thickness i suéh manner t hat "an under ayer or e
t hereon map haes & diriy-PtMﬁ diaxer siirgiture -goeonding time ‘theicpxesentayer
thus fornmed wagnvent8dmnd dried, a mxture conpr|5|ng 100 parts by melght

of an acrylic adheS|ve (a._copol of n-butyl acrylate and acrylic a
100 parts by wei ght Tt qﬂeestplﬁ'd%el@fﬁer %%r‘i}?%t ¥ hegl thus o e uI ar

wei ght of 3, 00@bthA.rd waibd matdaa:yed\etcgi‘ltz (ﬁe@oﬂtﬁdﬁlﬂi u.ﬁntﬁhvsowanat e

i ator (a bERSHRTATRA oot s Sealling el S SRuREFRECREy .

havi ng a doy tﬂamhndﬁﬂwwcmu)1nqa¢xatx¢nedi§nanmgukﬂicmmstrayevmatuaeafed

at [err] for amta?efbxan ﬂ%ﬁ‘%ﬁ’é‘sﬁﬁ@eéhée% u?ntﬁa&'ﬁe ayer
structure accor i ng to e -present. | nvention. The adhesive |ayer of the
adhesi ve sheet tTRR& HﬂﬁﬁﬂﬂuﬁfﬁMﬂ?quEﬁﬂﬂﬁﬁkiPQprgd%%HﬁHs WTFﬂ GPLPEVI ol et

radi ation (W) difference E@alBMg df gheREfs i wieaty at the amméwﬁvcm
rradiati on O ShA15% ot s on wlls Udddiiedd P %udhhd 'LAURSRNcolBE Adnesive

sheet whi ch ha
15 Computer (manufactured and sold by Suga Testers K.K.).

whereupon.the color dlfference as measured was 21.6.
Furthermdre} aisiliccn“wafer:applied'onto the
adhesive layer surface of this adhesive sheet was diced
into wafer chips and then subjected to UV irradiation
20 under the conditions menticned above to effect detection
of the wafer chlps by means of a photo-sensor, whereupon
'the wafer chlps could ea51ly be detected. 'The wafer
chips were then picked up ‘'while using the photosensor,
_ whereupen no error 1n the plcklng-up performance was
25 observed at all. S '

. Co gpgra;;ve gxgmple 2
An ‘adhesive sheet was prepared in the same manner
. as in Example 3 except that an undercoat 1ayer1papable
30 of coloration on UV irradiation was formed on the
| substrate, and the color dlfference of the adhesive
sheet which is due to UV irrad1at10n was measured. The
color dJ.fference E(L'a"B*) ‘of the adhesive sheet as
measured before and after the UV irradiatlon was less
35 than 2 0, thus no coloratlon due to the UV irrad1at10n
was observed.

Further,'a silicon wafer applied onto the adhesive



transparent assumed a bl uish purple color. The color difference E(L*a*B*)
of the adhesive sheet at the tinme:of ‘W irradiation was neasured by neans
of an SM Col or 15. Conputer (manufactured and sold by Suga Testers K K.).
wher eupon the.color difference as neasuredg was 21.6. Furthernore, a silicon
waf er applied onto the adhesive |layer surface of this adhesive sheet was

diced into wafgyephsaprasd bfethisbhanbedveosh¥etr yadi aicea iAto under the

dit t b ffect.d t t h b
i3 phot o- ScHRESE “GREPE. Rof tREh Ened SeRags $R0 B4 et EhEleRiBac  2al The
waf er chi ps weffettedebeckidnupfwbheewasergchlipspbyt meansoof ahphedpen no
error in the Q%ﬁéb?g HHEPSP£85”€ﬂaed$@§8%§on %B&ihvﬁgtabeabhrfggﬁgxrat'Ve

Exanple 2 An esI ¥ repar sanmemanner - as anple 3
except that apufifideiently| apesomﬁ §§§&§I-e 30 ..of coloration on W

irradiation was fOFﬁEéhQmePé eH58hazbe cﬁasstharaonEkéafhgranqqeof the
adhesi ve. sheet which is due irradi ati on was

di ff er érfce E(RSIRG+ Fhes PPHE°§8H§QFVew REEDPRD ﬁ’é'é'gﬁ'r éH ﬁgﬁopécgﬂﬁ‘gaf’ﬁ’er t he
UV irradi ati opepsiornanse3bas bbserved, ihhssmeocaskesrati on due to the W
irradi ati on was observed. Further a 5| I | con waf er applied onto the

adhesi ve surf ed inLo waf er

chi ps anli0Ot hen’q%c WI rradl atl on %c?ﬂon of the wafer

chi ps by nean . ho%mr .,%er ein t,h'g, detzgc# hg‘nﬁgou not be
'%ﬂ @ f

performed 5 entA/y 1 n sone cases. ther‘rmr er chips were
pi cked up whilg, m,g7td1e phot osensor, Wnereupon error in the picking-up
performance was o served'ln sone cases. 10 [err] [err] .



222 1470. 26 CLAI Ms: 1. An adhesi ve sheet conprising a substrate

haviny coated on the surface thereof an adhesive La¥ﬁL_mﬂLQD_§_L§X§LT

conpri ses an adhesive and a radiation polynerizable conpound,” characterized

in that a radiation color devel opabl e conpay d has anm"ﬁﬂm in the
adhesive layer. 10 2. The adhesi ve sheet ccordl rein :
the radiation éﬁhghgggvelopable conmpound is a leuco dye 3" The hdhe5|ve

sheet accordin im2 wherein the | euco dye .is _
4,4',4"-trisdi methyl am notri phenyl net hane. 15 4. The adhesi ve sheet

di t | 1 A
cccording 1o clgl ", M oaaReR1Va"ehBCLOLLRrIB NS BT AT MG *))
5.  An adhesi veoatedionokhei surfages theresfec ana ghgsé-(!&t daver mhdodurf ace

thereof an @dheﬁa @rleaﬂprmeéshahaaahe@saw af@s adraadlesione and a radiation
pol yneri zabl e c ound gﬁracterlzeg hat .a_r.adi.at,ion_col or developable
conpound has b S¥ izable gompghn ea§P35H8t§F&é gflPhEhﬁﬁa &rate. 6. The

adhesi ve sheet zadtaﬂing tolokadevelopabldien compoundatiast beencol or b
devel opabl e conpp ég%b@§?@ebeg otﬁgeagﬁ%51 e lald®. adhesi ve sheet accordlng

to claim6 wherei euco 'S
'-trlsdlnethylan1notr|phenylnethane 8. The adhesive sheet according to

claim5 whegei ipf he pRdi aaheawel &ﬁeen:zae&xaqmgowia&ﬁ 4 iHEEs rGEne at e
35 ol i goner ha%é; ul ar, we : qéﬁnggheS|ve

sheet conpri si Mg® gﬁbﬁ?rﬁ?i°ﬁagﬁxﬁigpabae gomppun 15 9

3. The adhesivé sheet according to claim 2 wherein the

leuco dye is 4,4',4"~-trisdimethylaminotriphenylmethane.

15 - -
4. The adhesive sheet according to claim 1 wherein the
radiation pdlymerizable.compound is a urethane acrylate
oligomer having a molecular weight of 3,000-10,000.

20 5. An adhesive sheet comprising a substrate having
coated on the surface thereof an adhesive layer which
layer comprises an adhesive and a radiation
polymerizable compound, characterized in that a
radiation color developable compound has been coated on
25 at least one side of the substrate.
iu)
6. The adhesive sheet according to claim 5 wherein the -
radiation color developable compound is a leuco dye.

30 7. The adhesive sheet according to claim 6 wherein the
leuco dye is 4 4',4"—trlsdlmethylamlnotrlphenylmethane.

8. The adhesive sheet according to claim 5 wherein the
radiation polymerizable compound is a urethane acrylate

35 oligomer having a molecular weight of 3,000-10,000.

9. An adhesive sheet comprising a substrate having



. coated on the surface thereof an adhesive layer which | '
" adhesi ve and a radiation pol ynerizabl:e conpound, char acmﬂmﬂiﬂ“‘"mﬁﬂ
, radi ation col or devel opabl e conmpound has been 5 i ncor L *
substrate. 10.. The adhesive sheet accord%pg to claim9 wherein the

eu

~radi ati on col or devel opabl e conpound is a co dye. 10 11. The adhesive
sheet accordi néod€ed! shMmie ¥hpEaca Eﬁ&rb&!cﬁndﬁﬂhb§1ve 1ayer which

4. 4" 4"-trisdi ﬁ¥lan1no— trlghen kne hane. E heSi ve sheet
according to cf%? oCAPRFLEES: AB é esPXGléPFoﬁ 58 ?ﬁEFPEabIe compound is a
ur et hane acryIpmaynérgzameheumpguﬁdanbnauhetevm&zgat iaf tBa@0&- 10, 000. 13. A
nmet hod for attgﬁa*ron] g§§ixgva?g§5bi ohgﬁehaghgfghn the sheet is

readily relea sur rrra ron of the
adhesi ve, &m|chn@@np¢rebsdusnnghassnhetshssn an adhesi ve sheet as cl ai med
in any preceding claim 14. A nethod fron1prepar|ng sem conduct or. chi ps

froma 25  sem conducter wafer ngrlses a) attaching the said wafer to
an adheBfve shk®t akhe| adhegive §h9 f aEFRrALRg §o181apm 9 phereddi ket he

said wafer to fadfateehcesluet @evellbpablandonBound) is hr Ladcat age.t he
adhesi ve | ayer of the said sheet whereby by the conductor nmay readily be
released fromthe said sheet.

10 11. The adhesive sheet according to claim 10 wherein

the leuco dye is 4,4',4"-trisdimethylamino-
triphenylmethane.

\— 12. .The adhesive sheet according to claim 9 wherein the
15 radiation polymerizable compound is a urethane acrylate
oligomer having a molecular weight of 3,000~10,000.

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

20 surface following irradiation of the adhesive, which
comprises using as the sheet an adhesive sheet as
claimed in any preceding claim.

14. A met
25 semlconduc

“ilfﬁ 1 semiconductor chips from a
'] omprises
a) attachlng the said wafer to an adhesive sheet as

: clam El@a}xgﬁ { Elalms 1 to 12.
b) proﬁé gﬁé % wafer to form semiconductor

chlps. and
30 c) irradiatin the adhe51ve layer of the said sheet

whgﬁﬂ *' {14

release




