17 May 2006 HEAT- PEELABLE PRESSURE- SENSI TI VE ADHESI VE SHEETIE@ !
ELECTRONI C PART, METHOD OF PROCESSI NG ELECTRONI C PART, AND | C
PART FIELD OF THE | NVENTI ON The present invention relates to a

heat - peel abl e pressure-sensitive adhesive sheet for electronic parts
which after a heat treatnent can be easily peeled fromthe electronic

thy ﬁ% il g@%%mﬁ%ﬁﬁm i

el ectroni'c part “produce he processing nethod. DESCRI PTION OF THE
RELATED ART Heat - peel abl e pressure-sensitive adhesive sheets conprising a
substrate and fornmed thereon a pressure-sensitive adhesive |ayer

contai ning a foam ng agent FPELDOPANME TNVENTIONE: 9., heat - expandabl e

m cr ospheres, have been known (see, for exanple, Japanese Patent

Publ i cati ons NoShe estaSinSerdivh rolated4d Ihcanfeeldislp pA@SEre-sBaiens adibide Open
Nos. 56-61468, 56-61469, and 60-252681). These heat - peel abl e

pr essur ghestrist tlevigomdd pasts wehish eftérsa hembiretmanthemi besssily poetbdpemahe! ity
after use. This kind of pressure-sensitive adhesive sheet is

char act eldctreniiciparts hveltilet damsiadHate venthminadon.heThoinviestiorofether rdistes keamal | y
foam ng or expandi ng the foam ng or expandi ng agent and, as a result,

t he adhesdthed ofieprocassing ban ekesirbyic pprst axdingr the bhéae-peelhlele epressure-gensitise | i con
wafer. Due to such characteristics, these pressure-sensitive adhesive
sheet s adbesivgetheet fopelegivompiparts fust tor anglesteanjc park arddueed by theeprpeessingt i on
of electronic parts. However, use of such a heat-peel able

pressur duetbodi t i ve adhesi ve sheet accor di ng to the related art for the

di o back-si d O ) ¢ g sili

wefer) poses the fol TG RIPTEoR SRR IHEATER AR ccnii i ve' ' adhesi ve
heet l'ied is,heat-treated and I ff..t f f.th

em conduct or  WHPEPeoRLE B FRER et ok ol btiE apd

organi ¢ (O AW DaN ﬁ)pr\é&f@s&@ﬁiv%7é&@¥vgqg}6er containing a foaming agent or

expanding agent, e.g., heat-expandable microspheres, have been known (see, for

example, Japanese Patent Publications Nos. 50-13878 and 51-24534 and: _Jaﬁaﬁese
Patent Laid-Open Nos. 56-61468, 56-61469, and 60-252681). These hé;t-peelable
pressure-sensitive adhesive sheets combine adhesiveness and peelability after use.
This kind of pressure-sensitive adhesive sheet is characterized in that the adhesive force
thereof is lowered by thermally foaming or expanding the foaming or expanding agent
and, as a result, the adhesive sheet can be easily peeled from the adherend, e.g., silicon
wafer. Due to such characteristics, these pressure-sensitive adhesive sheets are used,
for example, for temporary fixation in the production of electronic parts.

However, use of such a heat-peelable pressure-sensitive adhesive sheet
according to the related art for the dicing or back-side grinding of a semiconductor
wafer (e.g., silicon wafer) poses the following problem. When the pressure-sensitive
adhesive sheet applied is heat-treated and peeled off, the surface of the semiéonductor

wafer has many residual contaminants (in particular, organic contaminants) which are



too fine to be visually recognized. This contam nation probh?ﬁ%h (gecone
serious because there are cases where the electronic parts @?%% duced
are unsuitable for practical use. Japanese Patent Laid-Cpen No. 6-306337
di scl oses a structure conprising a substrate, a rubbery organic elastic
| ayer, and a heat-expandabl e | ayer. However, no technique for reducing
the organic contam nation or the |like caused by an adhesive 1layer is

descri begh fiherebs.vistAly REQIEneRUOf This XAt BAVAPoBRIN ARk Eédo‘rﬂe §21TRL NS

unsol ved. This probl em of organic contam nation is thought to be
attri bubatduee ttigere ard eads kalidre theé elegasfic | parts NBud FR3dced bre aRduableafat s due
to the heat treatnent, as apparent froma conparison between the
cont am medctioal wsef ore heating and that after heating. There is a case
where when contam nant particles on a 4-inch silicon wafer were conducted
with a | aser sudimaesecBatentfiaid-OpermNpaé-806337 dibelosey mxuctute punprisites
increased fromless than 1,000 for sheet peeling wthout heating to nore
t han 10 s0brafepa rubbagtorgamed elagtialayer, ahé at haagexpdadably layehe Heweee, né
contam nation increased 10-fold or. nore. SUMVARY OF THE | NVENTI ON
Accor di figphpiquerfer atsjueing b arpani¢ wortamimation sort the dikevéanised b eat adbesivabl e
pressure-sensitive adhesive sheet for electronic parts which after a heat
t reat mefdyegas ¢rscribegsithgreipecle problsm e ergapicr épntpminationhstile remains ng
little contanjnation. Another object of the invention is to provide a
met hod 6‘F15‘?JY essing an electronic part using the heat-peel abl e

sheet for el ectroni anot her

-sensi tiye adhesi Sl
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a pressu ive a een regu
heating. There is a case where when contaminant particles on a 4-inch silicon wafer

were conducted with a laser surface examination apparatus, the number of particles
increased from less than 1,000 for sheet peeling without heating to-more than 10,000 for
sheet peeling after heating. Namely, the degree of contamination increased 10-fold or...
more. |

SUMMARY OF THE INVENTION

Accordingly, one object of the invention is to piovide- a heat-peelable
pressure-sensitive adhesive sheet for electronic parts which after a heat treatment can be
easily peeled from the electron parts while causing little contamination.

Another object of the invention is to provide a method of processing an
electronic part using the heat-peelable pressure-sensitive adhesive sheet for electronic
parts.

Still another object of the invention is to provide an electronic part produced
by the processing method.

As a result of intensive investigations to accomplish those aims, it has been

found that an electronic part capable of being put to practical use can be produced



so that when applied to an electronic part and peel ed off afl{7§/rI yﬂ%db%at
treatnment, the adhesive sheet causes reduced contam nation i

surface of the electronic part. The invention has been conpleted based
on this finding. The invention provides a heat-peel abl e
pressure-sensitive adhesive sheet for electronic parts which conprises a
heat - expandabl e | ayer contai ni ng heat - expandabl e m crospheres and a

non- heattm%&‘g@gﬁfeeﬁs%goaﬁﬁgur ess@RSehiiMPe A0RENE WRedtaNAEN hY BBRA RPuIgld | €ast
one side of the heat-expandabl e | ayer, wherein when the

_pr essur gosi@iiswhér @ppladhesiny eleshGHt past MIPhéctsh ofMuftch @ BéAl QreafmdrifCthe

non- heat - expandabl e pressure-sensitive adhesive layer, to a surface of a
si | i con adhésve sheet dansdshedwrtilcontahtmdivg tafit fefkedfs fhieectlonR p¥af €Thet hen

t he carbon el enment proportion Rci (% on this silicon wafer surface as
det er m rigcenbipn KeSheeatdoaipletsd bdsed ensiis Gndingr of the fol | owi ng
relationships (1) and (2): Rci 5 50 + Rc2 (1) Rci S 2.5Rsi (2) wherein
Rc2 represents tThe ineamition pedvadasrd hqat-ppelalile presétri-semsitivehaihssive staet fuaf er .
surface as determ ned by XPS before the application; and Rsi represents
t he si | iedestrosiceprztst which mooprisema (eat-expandable ldyer oontaining heatrekpandabls
determ ned by XPS after, the non-heat-expandabl e pressure-sensitive
adhesi veanicesphergpind @don-beatteapandableqiessurecsensisive fdhesiviedayes dormedamctpeel ed
therefrom The heat-expandabl e | ayer preferably i s a_heat-expandabl e

pr essur ésasb et fide ofdHiss heat-expgndablih jayer, nwhensist WheR ethaPresSusRpISBIVE t y
and pr

essur.e-sensi.ti ve. adhesive.properti es,and has en fornmed on at
east " ordnesiti Shet ds 2Rk, o e sr&reogﬁ%gm-@@@ﬁemqagfe BERRLS-SIsEve he
non- heat - expangdabl pressure-sensitiyve adhesgive.l ayer be. one in
noh e rREBRT B & RORRROCA SRER Walkt s B orEleed R R Wam ot
aver age | ar I f r | b, S 5%.b Lght_.or | ower
based oﬁﬂglkxﬁ%egbﬁlgﬁeﬁé g%h%rgﬁlggﬂ%& 8%801%@? Ig‘?éwe(aA’ )roellldﬁhést ?%%%%eﬁg‘“f ace as

pressur %&&Hﬁﬁédi})%?ggcﬁblé?at |s¢ Bite? okﬁl%sfoﬁ%g%lgﬂ&ﬁs s (Id @G5S
contam native 1 y 2006 radiation-curing preSsure-sensitive adhesive
preferably is one which puresosgthat the content @f) | ow ol ecul ar

pol ymer conponents having a wei ght average nol ecul ar
: Rer € 2.5Rg; - (2)

. wherein R, represents the carbon element.proportion (%) on-the silicon wafer. surface

U

as determined by XPS before the application; and Rg; represents the silicon element
proportion (%) on the silicon wafer surface as determined by XPS -after the
-non-heat-expandable pressure-sensitive adhesive layer -applied ‘to the silicon wafer -
surface is heated and peeled therefrom.

The heat-expandable layer preferably 1is a  heat-expandable
pressure-sensitive adhesive layer which has both thermal expansibility and
pressure-sensitive adhesive properties and has been formed on at least one side of a
substrate. The pressure-sensitive adhesive of the non-heat-expandable
pressure-sensitive adhesive layer may be one in which the content of low molecular
polymer components having a weight average molecular weight of 100,000 or lower is
15% by weight or lower based on all polymer components, or may be a radiation-curing

pressure-sensitive adhesive which is less contaminative. The less contaminative



wei ght of 100,000 or lower in the cured adhesive is 15% by v;k&pbo8g
| oner based on all polyner conponents. The heat - peel abl e Y
pressure-sensitive adhesive sheet for electronic parts of the invention
preferably conprises the heat-expandabl e | ayer and non- heat - expandabl e
pressure-sensitive adhesive layer formed in this order on one side of a
substrate and further conprises at |east a pressure-sensitive adhesive

lLayer f QpdiBSLHS ng?fégﬂl%-seﬂsﬂﬁ'eOjdheéib@gl%faﬁﬁlér% ®ne WIS Qﬁlee@tgo%atf fether
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. ar ch
provi des a net ho processing an ele part which conpri ses:

appl yi ngohkat Beabwhaslkahke pblyaRs Wolipdabst tHavhead Nesibie a§é}§§4 nfdfledulle

el ectronic part so that the non-heat-expandabl™e preSsure-sensitive

adhesi veydightest 100/088 orilfver BORE GfedWdhEsivdB 1896 Y Ak d?abiver Bivdd bhen
processing the electronic part. The invention furthernore provides an

el ect r onillgpodanér dobrpaduesl t hrough a processing conducted by the nethod of
processing an electronic part.. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1
is a schenatic dShetheatpéelableprdshiresthsitivengdiesive shéetofoe ekobrosic pants off t he
heat - peel abl e pressure-sensitive adhesive sheet for electronic parts of

t he i nvehe inventiorFpigferably compsiséretina theat-smpandabialayei @wl ndil-heterpandgblpar t  of
anot her enbodi nent of the heat-peel abl e pressure-sensitive adhesive sheet
for el eqresswieesepsitive adliesivieelayér ed om thifiogder i eneaside lod rasubstrate eindonal
view illustrating part of still another _enbodi ment of the heat-peel able
pr essur dugbersomprisessaheast § presysesersyivecadbesiyolayer foanedon gt athes sidewadnt i on.
Description _of the Reference Nunerals and Signs: 1 heat-peel able
pressuréh%%]?r@‘ieve adhesi ve sheet for electronic parts 11 heat-peel able

pressure-sensitiye adhesiv heet for elegtronic paris 17 May 2006 12
heat - peol abl e pridesiventtn BBy Brayifea & FEHOHcR PrOBFSSweetl PSRFRIpRRES 2

subst ratv(\?higl% c%rlﬁ%%gés?ta%plying the heat-peelable pressure-sensitive adhesive sheet to the

electronic part so that the non-heat-expandable pressure-sensitive adhesive layer comes
into contact with the electronic part; and then processing the electronic part. The
invention furthermore provides an electronic part produced through.a processing
- conducted by the method of processing an electronic part.. .. ..... . . ...« |
BRIEF DESCRIPTION OF THE DRAWINGS
- Fig. 1'is a schematic sectional view illustrating part of one embodiment of -
- the heat-peelable pressure-sensitive adhesive sheet for electronic parts of the invention. - -
Fig. 2 is a schematic sectional view illustrating part of another embodiment
of the heat-peelable pressure-sensitive adhesive sheet for electronic parts of the
invention.
Fig. 3 is a schematic sectional view illustrating part of still another
embodiment of the heat-peelable pressure-sensitive adhesive sheet for electronic parts
 of the invention.
Description of the Reference Numerals and Signs:
1 heat-peelable pressure-sensitive adhesive sheet for electronic parts

11 heat-peelable pressure-sensitive adhesive sheet for electronic parts



22 substrate 3 heat-expandable |ayer 31 a heat-expandabl e Ig [ @#p
heat - expandabl e | ayer 32 heat - expandabl e | ayer 4 non-heat-éxé@ﬁﬁ% e
pressure-sensitive adhesive |ayer 4la non-heat-expandabl e
pressure-sensitive adhesive |ayer 41b non-heat-expandabl e
pressure-sensitive adhesive |ayer 42 non-heat-expandabl e
pressure-sensitive adhesive layer 5 liner 5l1a liner 51b liner 52a
l'iner 82b Hdatipeeldblé plebairy-seisiii adhedivsdbest foRyiettrohiPp@ags ur e-sensi tive

adhesi ve | ayer DETAI LED DESCRI PTI ON OF THE | NVENTI The heat - peel abl e
pressur & samsirbteve adhesi ve sheet for electronic parts of the invention
is characterized in that when the pressure-sensitive adhesive sheet is
app!l i ed,2lonsubkteatei de of the non- heat - expandabl e pressure-sensitive
adhesive layer, to a surface of a silicon wafer and is thereafter heated
and peel2dd fubstmate he wafer, then the carbon elenent proportion Rc, (% on
this silicon wafer surface (that surface of the silicon wafer which has
been i n 3coheakekpandabledaysr non- heat - expandabl e pressure-sensitive adhesive
| ayer) as determ ned by XPS satisfies at |east either of the following 5
17 May 20386 heat-ewpandaig loger 1) and (2): RO <50+RC2(1) Rci 2. 5Rsi (2)
31b heat-expandable layer
32 heat-expandable layer
4 non-heat-expandable pressure-sensitive adhesive layer
41a non-heat-expandable pressure-sensitive adhesive layer
41b non-heat-expandable pressure-sensitive adhesive layer
42 non-heat-expandable pressure-sensitive adhesive layer
5 liner
Sla liner
51b  liner
52a liner
- 52b- liner
-6 rubbery organic elastic layer - -
7 pressure-sensitive adhesive layer
DETAILED DESCRIPTION OF THE INVENTION
The heat-peelable pressure-sensitive adhesive sheet for electronic parts of
the invention is characterized in that when the pressure-sensitive adhesive sheet is
applied, on the side of the non-heat-expandable pressure-sensitive adhesive layer, to a
surface of a silicon wafer and is thereafter heated and peeled from the wafer, then the
carbon element proportion Rc; (%) on this silicon wafer surface (that surface of the

silicon wafer which has been in contact with the non-heat-expandable pressure-sensitive

adhesive layer) as determined by XPS satisfies at least either of the following



wherein Rc2 represents the carbon el enent proportion (% onlgﬂ/ﬁ '%isobgcon
waf er surface as determ ned by XPS before the application; YRS
represents the silicon elenent proportion (% on the silicon wafer
surface (that surface of the silicon wafer which has been in contact

wi th the non-heat-expandabl e pressure- sensitive adhesive |ayer) as
determ ned by XPS after the non-heat-expandabl e pressure-sensitive

adhesi veelatiy@shigsap) gﬁj(z?;o the silicon wafer surface is heated and peel ed
therefrom The heat-peel abl e pressure-sensitive adhesive sheet for

el ectroni c part RQf<s5adh®cpnvention has at Igpst either of the foll ow ng
two properties. One property is as follows: when the pressure-sensitive
adhesi ve sheet iRc;aphbRgd to a surface of gpilicon wafer so as to bring
the side of the non-heat-expandabl e pressure-sensitive adhesive |ayer

i nt o conwhareinRd; repragents the carbonadlemers prépetom(d) bs thdsiiiead wafer bediced and
peeled off, then the difference between the carbon elenent proportion
RCS. (%asodeterhiisedsby iXRih befafethe applicatomn; (amd R § wefrasentss the nsikidoncdlermbrst
heat - peel abl e pressure-sensitive adhesive sheet for electronic parts has
been peeirepyrtion (e onithe siidorbyafepsurfagedthah surdznedthe siinemwafep mdydr hason RC2
(%9 on the silicon wafer surface before application of the heat-peel able
pr essur 2§88 ¢qnjact suie dhe aonthsat-expgpdable pressiesepstive agkestiet yer) rasd by

ot her  prisirised B 005 GRFo e SonHeR- DRI S BTE SR e ATRaNE AU Shect
the. non RS e bE AR Saf B BeMled FrdReelndRobM ayer i nio cont act

then the ratio B bkrRpE e licieps RE n i Brondel 1y BB RIRE S| con
b casur ncanEntibl Bad f |8 el IR AL E RIS e properrioasy) o)

as det ergypRe Wenthe jr?ssﬁﬁgseﬁgi{ibg Qﬁ'l?é?»l\%rgvﬁﬁ%t iE %Pﬁlg&fhfooap 515?'&0f: (é%?aes?l'ﬂ:otnh at

silicon wafer surfac the surtace from C eat - pee

pressur ewsRPsh tas 6 bkihgMa¥ 2RO6f ANEesH-N&t-ehpRidablerpredsafel Jefsitite Bakdstve
applied so as to bring the side of the non-heat-expandable

pr essur elagariatot doneacadishey silicay aiafer Biaceamidas thetédfier hbsted hnd peited offif er
surface has been peeled after heating) as determ ned by XPS (Rcl/Rsi)
(sonet i nthen thefdifferedcd letwser! feicaibo) elanédt proportsmeREi6fo) on this silicon wafer
surface (the surface from which the heat-peelable pressure-sensitive adhesive sheet for
_electronic parts has been peeled) as determined by' XPS -andthe carbon element -
proportion Rea (%) on the silicon wafer surface before-application of the heat-peelable
pressure-sensitive adhesive sheet for electronic parts as determined by XPS (R¢i-Rez)
(sometimes referred to as "ARci2™) is 50 or smaller. The other property is as follows:
when the pressure-sensitive adhesive sheet is applied to a surface of a silicon wafer so
as to bring the side of the non-heat-expandable pressure-sensitive adhesive layer into
contact with the silicon wafer surface and is thereafter heated and peeled off, then the
ratio of the carbon element proportion Re; (%) on this silicon wafer surface (the surface
from which the heat-peelable pressure-sensitive adhesive sheet for electronic parts has

been peeled) as determined by XPS to the silicon element proportion Rg; (%) on that

silicon wafer surface (the surface from which the heat-peelable pressure-sensitive



The pressure-sensitive adhesive sheet preferably satisfies Bﬁ&@y&f 0éhe
relationships (1) and (2). Nanely, the pressure-sensitive a } 8 heet
preferably has such properties that ARcl.2 is 50 or snmaller and Ras; is
2.5 or smaller. ARc1l.2 is not particularly limted as long as it is 50 or
smal l er. For exanple, it can be selected fromthe range of fromO to 50,
preferably up to 30 (e.g., fromO0.1 to 30), nore preferably up to 20

(e. 0., fLHREm®R Zht& 3% ,elé&%hioor%igrag%%edl{ggt Qs9to ('ﬁir%:thy ok Lof Ope) -

4Rcy2 maybe a negative nunber. en _exceeds there "are cases
wher e t hah-tebt&H3eBddMe PresShBGeAGINE aBRdstveMtyeh iRBScRRRR With GRO sAfkkbnW t h

t he non-heat-expandabl' e pressure-sensitive adhesive |ayer (the surface

from whivedfert Rerfadiedlas PeRhabeded s URatREN st UMermalBe shy expdeat., R
el ectronic parts has been peel ed) has hi gher contam nation and the.

el ect r onsamd@iands refeired negs TRYGYH2 . plope@alerng i s a defective part

unsui table for practical use. Rasi is not particularly -limted as |ong
as it is 2.5 or Twaplessure-barsitbreanpphesive isheet aprefeeatiel ecithel botmof hiber ange
of fromO to 2.5 [preferably up to 2.25 (e.g:, from0.05 to 2.25), nore
pr ef er abtlgtionphips (1) &d @).g. Namhelynthe. pressoreisebditiveradhesive esheat phdfyrably Has 0. 5
(e.g., from0.2 to 0.5)]. Wien Rasi exceeds 2.5, there are cases where

t hat sursbelcpropertignthabABct.r isd0®r smatlendnd o dnis2. hersmaliercont act with the
non- heat - expandabl e pressure-sensitive adhesive |ayer (the surface from
whi ch the heat - p&adiabib enot ppastielardy dismitid: py dongilaesit vie Hheesmaler. elfeet r oni ¢
parts has been peeled) has higher contam nation and the el ectronic part
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on- heat Bukah it FHEAEACR: U LR Ees e R hn Pe, 1
the silife@fpeelable pressure-sensitive adhesive sheet for electronic parts has been peeled) has -
. higher contamination and the.electronic part obtained through processing is a. defective
part unsuitabie for practical use.
Reysi is not particularly limited as long as it is 2.5 or smaller.~ ‘For example;
it can be selected from the range of from 0 to 2.5 [preferably up to 2.25 (e.g:, from-0.05
to 2.25), more preferably up to 1.5 (e.g., from 0.1 to 1.5), most preferably up to 0.5 (e.g.,
from 0.2 to 0.5)]. When Rgysi exceeds 2.5, there are cases where that surface of an
electronic part which has been in contact with the non-heat-expandable
pressure-sensitive adhesive layer (the surface from which the heat-peelable
pressure-sensitive adhesive sheet for electronic parts has been peeled) has higher
contamination and the electronic part obtained through processing is a defective part
unsuitable for practical use.

Such element proportions (carbon element proportion Ry (%), carbon

element proportion Ry (%), silicon element proportion Rs; (%), etc.) are determined by



waf er surface. This silicon wafer bearing the pressure-sens'./t' e waesive
sheet is heated in a 130C hot-air drying oven for 3 m nuteis,MéK& e
pressure-sensiti've adhesive sheet is then peeled fromthe silicon wafer.
Thereafter, that surface of the silicon wafer fromwhich the
pressure-sensitive adhesive sheet has been peeled is exam ned by X-ray
phot oel ectron spectroscopy using an X-ray photoel ectron spectroneter

(nodel XA 0R: rayphstbalet 6t @pdayrobdopds- Rtdr, extiiple) thedeterhigti6® 0fichibens of
an X-ray sourceﬁgf MyKa 1§pkv (B%FV\), a Ejt%g)ge tilt of 4%, and an

exan natelepend pepotifonlX3. Bo)on silldonsclemént @rairhGNR gl (S4VEHI XPS epedriduead Rol
(%9 and silicon elenent proportion Rsl (% can be determned. On the

ot her handthet fodloddrigermanmat.i 0A dikatceclable PrepmBisesitwOradhesiveRshdey PSS i s,
for exanple, conducted in the follow ng manner. A surface of a silicon
waf er t @lestrionic pivts headpphied| tabbesypfaes soff @- siicsn t wafer abhasi toe bahgethe f or

el ectronic parts has not been applied is exam ned by X-ray photoel ectron
spect r oswogatigipagdable pressarg-sepdiove elieasiveolaysp étd r o rwighvolike silicé4.00"
manuf actured by ULVAG-PHI,-Inc;) under the conditions of an X-ray source
of MyKa videksuri®@e0 Whis silisemyeaferi bearipg t%he, prassureasensisivarddhesivesheatéa of
1x3.5 mm[using the sanme apparatus and under the sane conditions as in

t he det dicaiedan #3306} hatzindmng eieader Hrvpaes pahthrdiressye-sgngitive adhesive
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ot esour o oag) infltadeloTbd LT ATPR Sho PR NSEERNGR ST REBLAY Burce of ,
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Pr eSSUr &hé eabbh lelednch BRSPoYForSRELT%] Bid SiliesH ERfiehit PRIpbftioh Egagwg chf bEi 9. |
has - a constitution conprising a substrate 2, a heat-expandable |ayer 3

formed afet@ménedi dOnothe dthe leinlstheadetermimatidn cfdagbon ¢lgmbapropoian bl e
m crospheres, a non-heat-expandabl e pressure-sensitive adhesive |ayer 4
for red dfo)tHyeXP® & {eepamgkbtenduatediin the fabovmglmanmer.5 A surface of a silicon. ..
wafer to which the heat-peelable pressure-sensitive adhesive sheet for electronic parts
- has not been applied is examined by X-ray photoelectron spectroscopy using the X-ray -
photoelectron spectrometer (model "5400" manufactured by ULVAC-PHI; Inc:)-under-
the conditions of an X-ray source of MgK, 15 kV (300 W), a stage tilt of 45°, and an
examination area of 1x3.5 mm [using the same apparatus and under the same conditions
as in the determination of carbon element proportion R¢; (%) and silicon element
proportion Rs; (%)].  Thus, the carbon element proportion Rc; (%) can be determined.
Embodiments- for carrying out the invention will be éxplained below in
detail by reference to the drawings according to need. Like members or parts are often
designated by like numerals. Fig. 1 is a schematic sectional view illustrating part of

one embodiment of the heat-peelable pressure-sensitive adhesive sheet for electronic

parts of the invention. In Fig. 1, numeral 1 denotes a heat-peelable pressure-sensitive



super posed on the non-heat - expandabl e pressure-sensitive ad?;g%y?ﬂééyer
4. Fig. 2 is a schematic sectional viewillustrating part o S

enbodi ment of the heat-peel abl e pressure-sensitive adhesive sheet for
electronic parts of the invention. In Fig. 2, nuneral 11 denotes a
heat - peel abl e pressure-sensitive adhesive sheet for electronic parts, 21
a substrate, 3l1a and 31b a heat-expandable | ayer (these |ayers are

SOomet i e ekioh &he&d fdrOelebiedis i pagky 288 subSiake € %ﬂ@ﬁ@ﬁaﬁ&lﬁ}’é fagéll,"l g 4la
I yer

and 41b a non-heat - expandabl'e pressure-sensitive adhesive (these

layers AsLhe#RRBiIdABR RERNfEEntiAve NaNgivEe I¥yeRS and0ons hgatimexpanggbl e
pressure sensitive adhesive layers 41"),.51a and 51b a liner (these.

l'iners B pedlaBik ipf@sureSbRdifiRIadnesivé Birdet!for eRicHorme pattt N8hSwPin Pig. A 6 a
rubbery organic elastic |ayer. The heat-peel abl e pressure-sensitive

- adhesi ¥ eodfi@fionf@npeisBiptd Gibk@atdal 4 Beat-bkpariiaBlNayed 3Hofihed @ oh@sidéof
constitution conprising a rubbery organic elastic |ayer 6, a

heat - exfirnsibbirate |2ayed cSitamingahest@Rpiiviablecinfrroupables, »mefhdarexpanddbld ve
adhesive layer 41 a, and a |iner 51a which have been superposed in this
order opresswee-sémdivefadhesvibayerad foritd @andhd hedtlerpandabiplayer Agaml a liner 5

heat - expandabl e | ayer 31 b, a non-heat-expandabl e pressure-sensitive
adhesi veurleznosed ail the, nongredt-expandahle prebsurdrsertsitivaadhdseseriaganger posed in this
order on the other side of the substrate 21. Fig. 3 is a schematic
sectional view Fig d4d$ pachamptisseetional wiew illusirsmgaart afipedierembodimenhe
heat - peel apl e pressure-sensitive adhesi ve sheet for electronic Iparts of
t he i nvehttherheatpeelable presspensspsitive edhesivg sbed Faatlegaapagragts of the

et R
oSSt ShRbES B RORERL Y8 A BB 30 30 TRD, Bl gl 85 ke
o essur 380ad pABAELTIRAE ) Sl RBLARRRLAHL he e reapi 1o

consti t yfpop 'ﬁgrg-gfzgggp%cﬁbﬁe%és%ﬁﬂ%ﬂﬁﬁ{/@ L& e Stayef (Aftléese layers are

non- heat - expan essure-sensitive adhesive |ayer , and a |1 ner 52a
whi ch hayBeti@eRGHRICPREREIvER  dsMindn HetCéxARIHIE plebHfe-Hnsiive LAt a € 22

and further conprising a

. Jayers 41"),.51a.and 51b a liner (these liners are sometimes referred.-to inclusively as
"liners 51"), and 6 a rubbery organic -elastic layer. The heat-peelable

- pressure-sensitive -adhesive - sheetfor electronic parts ~11-shown 'in Fig. 2-'has a

- constitution comprising a rubbery organic elastic layer 6, a-heat-expandable layer 31a, a -
non-heat-expandable pressure-sensitive adhesive layer 41a, and a liner 51a which have
been superposed in this order on one side of a substrate 21 and further comprising a
heat-expandable layer 31b, a non-heat;expandable pressure-sensitive adhesive layer 41b,
and a liner 51b which have been superposed in this order on the other side of the
substrate 21.

Fig. 3 is a schematic sectional view illustrating part of still another

embodiment of the heat-peelable pressure-sensitive adhesive sheet for electronic parts

of the invention. In Fig. 3, numeral 12 denotes a heat-peelable pressure-sensitive

adhesive sheet for electronic parts, 22 a substrate, 32 a heat-expandable layer, 42 a



pressure-sensitive adhesive layer 7 and a |iner 52b which hiy%abe#ﬁ
superposed in this order on the other side of the substrat Yy 8

heat - peel abl e pressure-sensitive adhesive sheets for electronic parts
shown in Figs. 1 to 3 have a constitution which includes at |east one
heat - expandabl e | ayer having a non-heat - expandabl e pressure-sensitive
adhesive |l ayer formed on one side thereof. In particular, the

heat - peealoatleat-prpandable preense-senstiveibedivelasbeaa hed 5210k Gigkr ﬁﬂ&is@ lipadst s
shown in Fig. 2 has a constitution in which a heat-expandabl e | ayer and

~ a non- hea¢ sexgancableeref te aslinstrede s linerses 24y had 7 \eepreaym-sdnsiviee hdtiesivel or med
inthis order on one side of the substrate. through a rubbery organic

el asti c lhygrer Thncheat-ptaddatde messpreesasitiee seheditd sheehdfoe sdlewtrohivy parthd2 been
formed on the other side (a heat-expandable [|ayer and

anon- heahoerpandapl 8 praess woastitahien t ¢ongpristize i \heattexpendabies dayeeed,f ar ned
in- : this order on the other. side).. Furthernore, the heat-peel able

pr essur enoperesi-expapdatdel pesstwre-sehsdieve fdhesizt dayter 9@i endparliner §Powhichphaveg. 3
has a constitution in which a heat-expandable |ayer and a o

non- heatbeeR suprIA®Ied iprthissurder ereane side of pdsibsirate 22agnsk fusthoe compising 6r med
inthis order and at | east a pressure-sensitive adhesive |ayer has. been
formed dWessHE-wasitve adhgsiverpyers) agk 3 biper 52b; which havgbesnysuperpasadiindhisst i ¢

| ayer, an ressyre-sensiti ve adhesive | ayer each nay optionally be
di sposeoqrgﬂég‘[tﬁ@ﬂ‘ﬁﬁﬂaﬁpgﬂfaw aleris nheat - expandabl e 1ayers (3, 31, and

32 . inh - dabl ] h f ' ' h I

erx]i)aﬁtsi bi 11y, a8 PP, B Rt he rssty shedhdpl Hps ot Se
ibility. | :

et - expIRaoPd FhyleP 1 EREh POy R ot 106 MY nedipenciile 1 1

heat - '
neat - oxpandatt g 2R HRELELRRIRC PSR RN OMIPSRRARE el B one o

of the hgad tRreANdaP! Rrfi@YAR! thd Meht-selabRC BreRfurt RénsitiRNadiRatve eI €
pressure-sensitive adhesive layer which is in contact with the

el ect r ondlectfvaid paeBSwhan [Fay © hik awehstiutidraimewhich ateiyepasdaihRgéramdar ea
bet ween the non-heat-expandabl e pressure-sensitive adhesive |ayer and
t he el ecd nanheatieapindablerprebsarecsensitive adhesive layer have been formed in this order: »
on one side of the.substrate .through a rubbery organic elastic- layer .and..at least.a ...
pressure-sensitive adhesive layer has been formed on the other side (a heat-expandable

- layer and a non-heat*—-expandabl-e-préssure-sensitive adhesive layer have:been-formed in- -

- this .order on the other side). - Furthermore, the heat-peelable pressure-sensitive:
adhesive sheet for electronic parts shown in Fig. 3 has a constitution in which a
heat-expandable layer and a non-heat-expandable pressure-sensitive adhesive layer hav¢
been formed in this order and at least a pressure-sensitive adhesive layer has been
formed on the other side. The substrate, liner, rubbery organic elastic layer, and
pressure-sensitive adhesive layer each may optionally be disposed.

Heat-Expandable Layer:
The heat-expandable layers (3, 31, and 32) at least contain heat-expandable

microspheres for imparting thermal expansibility. Because of this, when the

pressure-sensitive adhesive sheet is applied to an electronic part and the
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and the adhesive force of the non-heat-expandabl e pressure- Pfﬂf 5b5§
adhesi ve | ayer decreases accordingly. As a result, the ay
pressure-sensitive adhesive sheet can be easily peeled fromthe

el ectronic part. Consequently, the heat-peel able pressure-sensitive
adhesive sheet for electronic parts which has been applied to an

el ectronic part can be nade easily peelable fromthe electronic part by

- heati nghthexpamtabR4BpRd8RERed aty@@ @Tsue@fme he¥Bafteblafitn enRAAANRdable f
M crospheres: The heat - expandabl &€ m crospheres. can be suitably sel ected

f rom knemerospiReds-ae« Pranttdling/olekpaEipd @h & the hedlépah@dle Ry BRGSO Epands

m crospheres that can; be advantageously used are a foam ng agent which
has bee ﬁcdﬁr@h@l@ncm%ubahﬁcbxpaﬁi@ﬂbf €& lnfat-8 dﬁlﬂaﬂaﬁ% paadabtee of the

m cr ospheres 1 nclude m crocapsul es obt ai ned- encapsul ating a

subst anaen-hbatedxpatidabib b;esgneiséﬂsﬁia\ream&eeixzpalayla whmh Bemt targact Swith thes

i sobut ane, propane or pentane, in elastic shells. In many cases, the
shel | s aleetromid pavfcomes tothame uheveat smrfacd, wherebyntht exdhesionviiea foetweeaktbe upon
t hermal expansi on. Exanples of the shell-formng material include

vi nyl i deae-heaitexparitablecpryssurd-sensitiave @dlpnsivpdeyeg ang geydledtropic paet is adrdicyd

pol y(vi nyl bUtéhal ), pol y% met hyl nethacryl ate), polyacrylonitrile,

pol y(vi apd itk g Q’,Smeoqu@FeP thehsoRbEatap le. preprargrecisitivg pahesivg dayer

m crospheres can produced by a conventional nethod such as

coacer v&EFIERCH F‘C‘ioﬁ‘ihéglﬁ’ac A2 reﬁeﬁ' Presaye-sensitivg adbesiyeoshestensr ke eapily

i, e R o it e e R
o R LI R R
RV We v A

cont am nRg kﬁg_to the surface of the el ectronic part probably because the
non- heat - expandable pressure-sensitive adhesive | ayer undergoes cohesive

fai | ur e HuaeEkparddableMRMdspHer8gent . Nanely, this pressure-sensitive
adhesi ve

The heat-expandable microspheres. can be suitably sele_cted from known

- heat-expandable microspheres. .The .heat-expandable microspheres that. can. be
advantageously used are a foaming agent which has been microencapsulated.

~--Examples of such heat-expandable ‘microspheres include microcapsules-obtained by -
encapsulating a substance which readily gasifies and expands upon heating, such' as
isobutane, propane or pentane, in elastic shells. In many cases, the shells are made of a |
hot-melt material or a material which breaks upon thermal expansion. Examples of the
shell-forming material include vinylidene chloride/acrylonitrile copolymers, poly(vinyl
alcohol), poly(vinyl butyral), poly(methyl methacrylate), polyacrylonitrile,
poly(vinylidene chloride), and polysulfones; The heat-expandable microspheres can
be produced by a conventional method such as ’coacervation or interfacial
polymerization. There are commercial products of heat-expandable microspheres, e.g.,

MATSUMOTO MICROSPHERE (trade name; manufactured by Matsumoto Yushi
Seiyaku K.K.).
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sheet is less effective in inhibiting contam nation enhanceﬁg 'eéd} this
case, the heat-peelable pressure-sensitive adhesive sheet $&ﬁ’ Babl e
to satisfy the relationships (1) and/or (2). Fromthe standpoint of
efficiently and stably | owering the adhesive force of the

non- heat - expandabl e pressure-sensitive adhesive |ayer by a heat
treatnent, it is preferred to use heat-expandabl e m crospheres havi ng

~such a m)der at e Whdne $bdinind adgent %Ychd@asnﬁt BReR aickithtapshRf Vg U4B® in

expansi on ratio thereof reaches at least 5 tinmes, preferably at | east 7 o

times, mphice of derédparidatle |ARSsphétes,i HRfe a}'éleeasébar\ﬁhe@é ahéli maRp&dlatl@ver age -
parti cI e dianeter) of the heat-expandable mcrospheres in the invention

can be puisk@blsynsitves adiegivacsheétdiwhgnt@pplie®td bh hkdeadaicopart BRI heated and

heat - expandabl e | ayer; etc. - For exanple, the average particle dianeter
of the phelad offitheraaltdr] @usdsanbagded cestativintion t& Heaotfack dfthoelebodiapge of up
to- .100 m preferably up to 80 m nore preferably from1 to 50 m nopst
pr ef er alprgbablyobechugeothd Gon+heatféupandable plessutié-semitive adhedivielaheraindexgoasndabl e
m crospheres nmay be regulated during the formation thereof.

Al t er natcohesive, failtrendye tretheefpamatgagent.t eNamelyy d8ppeassurefSausithtel athetiye a
techni que such as classification. The heat-expandabl e | ayer is not

parti culshedtyis|less efective inoimhikiting tcon@nanat@pe(rnhan@ﬂmmtm hy thig geseextpandabl e
m crospheres. For exanple, the |ayer be constituted of a m xture of

a bi ndemeatrppelibls - HRIBHFISHIE Ve édla%aﬁers ect muyalbey ungble feasatisfipdhelabl e
et Sf%r%%rﬁ?@bmsgiﬂa%d%rﬁ%ﬁrﬁ. ot ?ﬁéebibﬁﬁgr“? hat Can be ased are. for
ﬁég{m Lipaﬁéaére%ﬁ%’/@r %ﬁtﬁgé)@g“ttoéef%ﬂ?ﬁfs l%ig’ﬁ%ii‘létefb%?l é’é(?:f%%\évo A
oot reai he nfe B o gRe P ptisn i RiyR aéheﬁwa B h g el AR ds on of
the 33 f?ﬁ?@@g%?é I%g 5@9&&%&{ ﬁﬁcrﬂg{l}ef& }QR} %%g ORIl ERE sbpRd gk nt s of

t he the expans expanda m Crospher es,

control 'tﬁ%’ohb trgét q’)?ea!kh@ntll Rh&Solinte ég%b% dlg)m&gn@‘iﬁlﬁédf*ﬁ%a&{egpﬁrlédsﬁg fiffied- -

adhesi v rce non- heat - ex
preferably at least 7 times, more preferably at-least 10 times.-

... The particle diameter. (average particle diameter) of the heat-expandable
microspheres in the invention can be suitably selected according to the thickness of the
~ heat-expandable layer; etc.” ~For example, the average particle diameter ~of the-
- heat-expandable ‘microspheres - can -be selected from- the- range -of up to- 100 pm;
preferably up to 80 pum, more preferably from 1 to 50 pm, most preferably from 1 to 30
pum. The particle diameter of the heat-expandable microspheres may be regulated
during the formation thereof. Alternatively, it may be regulated after microsphere
formation by a technique such as classification.

The heat-expandable layer is not particularly limited as long as it is a layer
containing heat-expandable microspheres. For example, the layer may be constituted
of a mixture of a binder and heat-expandable | microspheres.  Usually, the
heat-expandable microspheres in this mixture layer have been uniformly or almost

uniformly dispersed in the binder. The binder that can be used are, for example,
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pressure-sensitive adhesive layer in application to electrogzggpggbg,
etc., a pressure-sensitive adhesive can be advant ageously Y he

bi nder. When used as the binder, a pressure-sensitive adhesive can not
only function as a binder but also performits intrinsic function as a
pressure-sensitive adhesive. A pressure-sensitive adhesive nmay be used
the purpose of nerely inparting pressure-sensitive adhesive properties,

- not. as - §oRiniee waxEh LarMBK ke Ol hit R a1IBGAhe %ﬂ@}?&%ﬁé&%@@ﬂ%s &S foam
co

i ncorporated can be suitably determ ned ac ding to thé desired

expansi @Adoakkfandtijpndestingd OeHo8e RferdbeC HRRSRIor b asdltesihag for ce
of -t he . non- heat - expandabl e pressure=sensitive adhesive |ayer, etc.

However ,ont§ehivhGearphah ee RfRst m@ibwég&&gtheffemnﬁfgaéﬂ@v&,exi{&sm sment  of
generally from1 to 150 parts-by weight, preferably from1l0 to 130 parts

by wei ghikat-expandabiy efieosteyesl dwring2bedtidg 1 0Braparthé sydpsinghdf, thpaherk¥d parts
by weight of the polyner ingredient constituting the heat-expandabl e

| ayer (expansibility bafe thol yheat-expanddbde pniessphiees encontiollebitithesf vethas a
bi nder). Pressure-Sensitive Adhesive: Exanples of the pressure-sensitive
adhesi vepressent-sepsitive adhedive poopediest(hgr, adhesjvesidren of themmontheat-expandable

heat - expandabl e | ayers (3, 31, and 32) include known pressure-sensitive
adhesi vasessurstsensitiveibbéhestygs dalyqpr as s applicatingi tto velegtibmisi \peds, aad¢-yl &c
pressure-sensitive adhesives, vinyl alkyl ether-based pressure-sensitive
adhesi vésessurstsensibyreadhesivg en bs Adventagaeyslyiused asithesbindey, Yhepausedas based
pressure-sensjtive adhesives, polyam de-based pressure-sensitive

adhesi vdhe bmdéf,rmecswgéan%veﬂfhvwemo@%r@bs@wm@@ 7S & binden gk alsQes,

fl uor opol r-.based pressure-sensitive adhesives,. styrene/di ene bl ock
copol yTBHEE PRl HER R 1 PSIRSEINE SdlRyvep, AREPBISERSINF ve
adhesi ves, havi ng_iaprov creep characteristics aobtained .

cor pordira EoRE HSe theC B OF IS ot B Stnslis enstivt: or

| ower i r e-sensitive adhesives. Such pressure-sensitive
adhesi V&Q}éﬁ&%éﬁééﬁﬁ%ﬁhe or in conmbination of two or nore thereof.

(See, for exanplge JRABANESE thaHRBf -cdRh&ti¥ Shicrospheres incorporated can be
suitably determined -according to the desired expansion ratio, the desired:degree of
decrease of the adhesive force of the non-heat-expandable pressure-sensitive .adhesive. ..
layer, etc. However, the microspheres are incorporated, for example, in an amount of

- generally from 1to 150 parts-by weight, preferably from 10 to 130 parts by weight,
more preferably from 25 to 100 parts by weight, per 100 parts by weight of the polymer
ingredient constituting the heat-expandable layer (e.g., the base polymer of the
pressure-sensitive adhesive as a binder).

Pressure-Sensitive Adhesive:

Examples of the pressure-sensitive adhesive used (as a binder or another
ingredient) in the heat-expandable layers (3, 31, and 32) include known
pressure-sensitive adhesives such as rubber-based pressure-sensitive adhesives, acrylic
pressure-sensitive adhesives, vinyl alkyl ether-based pressure-sensitive adhesives,
silicone-based  pressure-sensitive adhesives, polyester-based pressure-sensitive

adhesives,  polyamide-based  pressure-sensitive  adhesives,  urethane-based
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Nos. 56-61468, 61-174857, 63-17981, and 56-13040) A radiation-curjn
pressure-sensitive adhesive (or energy ray-curing pressure-géNEM%098
adhesive) can also be used. The pressure-sensitive adhesive may contain
appropriate additives besides polyneric ingredients including the
pressure-sensitive adhesive ingredient (base polyner) according to the
kind of the pressure-sensitive adhesive, etc. -Exanples of the additives

i ncl ude réQseldeRkititE  AABEWFes( eﬂ%mpe@&ﬂ/ér%qgeaangf&ﬁna@&sﬁweagzmsi%}eésyl -

“ethers), tackifiers (e.g., resins which are solid, semsolid, or liquid

at ordi Rgfrine/diender Bldéke, Eopelymerbalddsi NpRedurd dddsiive’ €Sddhesives,  and
pol yterpene.resins petroleumresins, and oil-soluble phenol resins),

pl asti cipzeystre-dehditied Sadhefileaidving damkdved. creep ChALGERQRsC¥BMARIeES byl the
pressure-sensitive adhesive generally include rubber-based

pr essur éncotporatingy & hahen irstts havind anfeltivg prhtofaboitldeC oplovddintfthesar i ous
synthetic rubbers (e.g., a polyisoprene rubber, styrene/butadi ene rubber,

st yr ene/presspreeseaditivy adhesivieb.o cRudhopressyiresensitivb @dhesives can be used alone or
styrenel but adi ene/ styrene bl ock copol ynmer rubber, reclainmed rubber,

but yl rubkembimatidn pbiwoe spmote/thereef. aSet,Hor bemeple PJapamese PatamdlAd+Opeh c
pressure-sensitive adhesives containing as the base polyner an acrylic
pol ymer Noondpeilgads 6r-124850, y 681798 br nad f @304 or Aroradiationeoveing
conprising one or, nore al kyl (nmeth)acrylates. Exanples of the alkyl

( met h) adrgssuxeessnsitive adhesivadey Ehergy rayseuring: pressutea-sepsiting ladhesivg camelsade

G 20 al kyl esters of (neth)acrylic acid, such as the nethyl ester,

et hyl edeensedpr dhg [pressurersensiiys pdfissivedney contpin: gppreryiase additixespbesjdesest er |
s-butyl ester, t-butyl ester, pentyl ester, hexyl ester, heptyl ester,
octyl Wrpericy_iaggieRx picluding s the{ Bissvirgpensitier adbising inglp@ent (88fionyl

A N R A S A T e N R
coter TR Rh bR by OSSR Bl e
ookt SpdFE UL 25k fcR L L SenURURGHY hUPH, B TEY,
wi th t haggpalakite, &Eﬁ_ta?)r@ﬁﬁﬂeﬁbﬁf’ve%siﬂi Potytk RO Y&irkO BESIMEm resins, and - -
.oil-soluble phenol resins), plasticizers, fillers, and antioxidants.. .. . .
Preferred examples of the pressure-sensitive adhesive generally include
- rubber-based pressure-sensitive -adhesives containing natural rubber or any of various- -
synthetic rubbers - (e.g., a- - polyisoprene- rubber, styrene/butadiene - rubber, -
styrene/isoprene/styrene block copolymer rubber, styrene/butadiene/styrene block
copolymer rubber, reclaimed rubber, butyl rubber, and polyisobutylene) as the base
polymer; and acrylic pressure-sensitive adhesives containing as the base polymer an
acrylic polymer (homopolymer or copolymer) formed' from one Of mOre MONOmers
comprising one or more alkyl (meth)acrylates. Examples of the alkyl (meth)acrylates
for the acrylic pressure-sensitive adhesives include Cj. alkyl esters of (meth)acrylic
acid, such as the methyl ester, ethyl ester, propyl ester, isopropyl ester, butyl ester,

isobutyl ester, s-butyl ester, t-butyl ester, pentyl ester, hexyl ester, heptyl ester, octyl

ester, 2-ethylhexyl ester, isooctyl ester, nonyl ester, isonony! ester, decyl ester, isodecyl
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force, heat resistance, crosslinkability, or other propertie? c%ﬁrging
to need. Exanples of such nononers include carboxyl-contaih Héw RBner s
such as acrylic acid, nethacrylic acid, carboxyethyl acrylate,

car boxypentyl acrylate, itaconic acid, maleic acid, fumaric acid, and
crotonic acid; acid anhydride nononers such as nal eic anhydride and

I taconi ¢ anhydride; hydroxyl-containing nononers such as hydroxyet hyl

(et h) a%ﬁé}' aﬁxﬁiecﬁhgsggxy&ﬁ@%les%{r Sl té}t (?etr'%%%loé%}( ﬁ)&{xtadecyl ‘ester,

(met h) acryl’ate oxyhe acry ate

th d I
Qs e A S S AT A d?%’yéteﬁfér B clooml L.
sul f o- cqpfedt)Riryte aaanowgsamyncgmeé éﬁ%ﬁ&ﬁﬁ%ﬁﬁ?bﬁe@ﬁiﬂnﬁ{}bé{élﬁm baai c

acid, 2-(neth)acrylam do-2-nethyl propanesul foriic aci
(et h) achy breparaller opanesul foni ¢ aci d; sul fopropyl (neth)acryl ate; and
(et h) acryl oyl oxynapht hal enesul foni ¢ aci d; phosphate group-cont ai ni ng

nmonomers  such ahe2adiylid zsby@idiaxh?ewht@w mﬁi&oa&mueﬁoﬁl\blwaﬁm&woﬂ%)r an de
nononers such as (rret h) acryl am de, N, N-di net hyl (nmeth)acryl am de,

N- but y| (medidines cypalyvineitzabléNwith tthase Kyl ginbihdadt ylarsisd as taittprove cohesive

N- et hyl ol pr opane( net h) acryl am de; am noal kyl (neth)acryl ate nononers
such as fardendedahytesistantd)) amosylirddabilityy, Nr dotiet hytopertiapeddegtding to need.
(meth)acrylate, and t-butyl am noethyl (nmeth)acrylate; al koxyal kyl

(et h) adExdngies ofrsumbnmosomenshinalnderehiboxyketdiydinihgenmauery Isatte asmdrylic

et hoxyet hyl (nmeth)acrylate; nmaleimde nononers such as

N- cycl orasidy| metheéryiiel ecid\-daghopyetbyl aerylatari caehoxyentul agriylatd, diacuie, ackdid
N- phenyl mal ei m de; itaconi mi de nononers such as N-nethylitaconi m de,
N- et hyl i malsisracid, damane peidy and eroimicraed;, ad arhydride aeenomeryauchas maleigny

Pt PR B AR s R R 5 oscn

v et ) @Y% o HERIL T S advmabrol mseryies o

b opi onatGroBREITD) BoRbBErRlhe, ERRSYEA,  rolRrdle, IRRRRGer ne.

x: 25: B;P@%@QWI te ‘Hyﬁ%’dg&}’aﬁxﬁl‘ (ﬂieﬂﬁacr\ﬁaféy 2Rl RS %9&o§%e%&l}>,(/kll%){£)%4jn§l=ﬁluyl
methacrylate;. sulfo~-containing monomers such as styrenesulfonic acid, -allylsulfonic -
acid, 2-(meth)acrylamido-2-methylpropanesulfonic : acid,

- (meth)acrylamidopropanesglfonicr:- - acid,  sulfopropyl - (meth)acrylate; -~ and:

- (meth)acryloyloxynaphthalenesulfonic acid; - phosphate group-containing - monomers -
such as 2-hydroxyethylacryloyl phosphate; (N-substituted) amide monomers such as
(meth)acrylamide, N,N-dimethyl(meth)acrylamide, N-butyl(meth)acrylamide,
N-methylol(meth)acrylamide, and N-methylolpropane(meth)acrylamide; aminoalkyl
(meth)acrylate monomers such as aminoethyl (meth)acrylate, N,N-dimethylaminoethyl
(meth)acrylate, and t-butylaminoethyl (meth)acrylate; alkoxyalkyl (meth)acrylate
monomers such as methoxyethyl (meth)acrylate and ethoxyethyl (meth)acrylate;
maleimide monomers such as N-cyclohexylmaleimide, N-isopropylmaleimide,

N-laurylmaleimide, and N-phenylmaleimide; itaconimide monomers such as

N-methylitaconimide, N-ethylitaconimide, N-butylitaconimide, N-octylitaconimide,
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vi nyl oxazol e, vinyl norpholine, N vinylcarboxam des, styrene
a-net hyl styrene, and N-vinylcaprol actam cyanoacryl ate nDn8E@4§V%%@h as
acrylonitrile and nethacrylonitrile; epoxy-containing acrylic nononers
such as glycidyl (meth)acrylate; glycol acrylate nononmers such as

pol yet hyl ene gl ycol (neth)acrylate, polypropylene glycol (neth)acrylate,
net hoxyet hyl ene gl ycol (neth)acrylate, and nethoxypol ypropyl ene gl ycol

(met h).aNk3kaiytherglitidoniigidep nONRYyslohawy g oniride e agMC| &N-laueylRaddnitidee -
hal ogen or silicon atoms, or the |ike, such as tetrahydrofurfuryl

(et h) asucgindmhile f Imeronmas edsohet hgsacryl(akddacrabddllosimethgResuccinimide,
(nmet h)acryl ates; pol yfunctional nononers. such as

hexanedNe(metiaényityhbanxayhbatnesthylamsydodtimidene ghncol  di{(methiagloyl-&t e; . . .
(poly)propyl ene glycol di(nmeth)acrylate, neopentyl glycol _

di ( met ~xpatarhethdenespeniiasds;tinylt mbnangresndl) acviplyhbeetate t vinylepropionétpy opane
tri (r‘retg?qcryl ate; penta | erythritol tri(nmeth)acrylate, -

di pent abryinplpyrrolidoneex a (methylymyinyirmlidone poxyinplpysifiaees; vpullpipsidone,

acryl ates, urethane acrylates, divinylbenzene, butyl di(neth)acrylate,

and  hexyinylpyrignding) avinlpiperazioe.ef ivinylpineries.s simylpyarsld, s opinglmidapeleadi ene,
and isobutylene; and vinyl ether nononers_such as vinyl ether. Those
nononer ¥inyloxagde, viaylragrpheling Nvinydeahaxamidas, styrenge wmetyigyrener &gk . From
t he stapdpoi nt of a bal ance between noderate adhesive forceiQefore heat

t r eat meRt VBRGRRIOHERE as 6YAMP2EIIES | VEIOROMES t KRGlgHshe AT oW EY frentnd 4

Dol yror BT RIF PP RD iR TE I PO 9Eh 28 EPEIDY CBFOREIED. 000

Lo 150CeVER! 75k, POope i h ol B RO e R T R ERRY or

CXaD! Rt OGSl ™ BREBLENGROTDT LSES, Xy ki e

e L

heat - ex gafd@bintoré ayR6genaBr DElIER MRS Yor IR 1REANRILE, as? 18RI ArfuryDi Ch a

m xture conprising heat-expandabl e nicrospheres, a binder, "e.g., a

pr essur emsehylhtéefl@diRtdd\heth)acrylates, and silicone (meth)acrylates; jpolyjﬁfupctional-
monomers such as hexanediol di(meth)acrylate, (poly)ethylene glycol di(meth)acrylate, - ..
(poly)propylene glycol di(meth)acrylate, neopentyl glycol di(me';d%lj)?crylate,
pentaerythritol -di(meth)acrylate; ‘:~—trimethylolpfopane tri(meth)acrylate; -pentaerythritol - -

- tri(meth)acrylate,- dipentaerythritol -hexa(mefh)acrylate, epoxy - acrylates,- polyester -
acrylates, urethane acrylates, divinylbenzene, butyl di(meth)acrylafe, and hexyl
di(meth)acrylate; olefin monomers such as isoprene, butadiene, and isobutylene; ahd
vinyl ether monomers such as vinyl ether. Those monomers can be used alone or in
combination of two or more thereof. |

From the standpoint of a balance between moderate adhesive force before
heat treatment and a decrease in adhesive force through heat treatment, a preferred
pressure-sensitive adhesive is one which comprises as the base polymer a polymer

having a dynamic modulus of elasticity of from 50,000 to 10,000,000 dyn/cm? in the

temperature range of from room temperature to 150°C.
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and optional ingredients such as a solvent and ot her addi tii’ﬁﬁ/{i ? 8$pl i ed
to a substrate or a rubbery organic elastic |layer, or by a 2 34% n
which the mxture is applied to an appropriate liner (e.g., release
paper) to form a heat-expandable |ayer and this layer is transferred
(shifted) to a substrate or a rubbery organic elastic |layer. The
heat - expandabl e | ayer may have a single-layer structure or nmultilayer

~structure. The trinalBeSSHaREad Baylealn B REHREADLE fb@&;@c{mnﬁli&ﬂa 'gﬁrhv%ﬂﬁéﬁaﬁ’l Moty

sel ected according to the desired degree of réductio esive force,

etc. Fome&XaIRhech édiprisel intikiiRSheat-BRFRAADIE nidRRPEerdOX RN BindesTRld €5

preferably 200 mor smaller, nore preferably 150 pmor smaller. -.,In

case Wheiresstrdasehdii vk AdtRsive @M Rithi dptiohal thafe@Rntst fiRh BANsdIeAE 2B RARGADI €
pressure-sensitive adhesive layer is apt to suffer cohesive failure when

the presdditivesendi forvEingdihes migtusheiato iaS shed!fen Olajerdf t 8pecifitdla! the

treatnment. -- As a: result, the pressure-sensitive adhesive partly
r emai ns heat-¢ipanddbée tayenican parfornel by,ofor axhmpleg ai rheth6d i wehich hanixhasd, in
case where the thickness of the heat-expandable layer is too snall, the

heat - ex pangpaising heatyexpadédbde microsphefes] € badel, ¢.g e pregéurasédmsiive atthesatayent
and, hence, the adhesive force cannot be snoothly |owered. In addition,
such t oandeatibnal ingrédienss suchrasya sobeat aid ether addgives isapplied xpasubsiyate or

m crocapsul es having an excessively smal| particle dianmeter. Fromthese
st andpoiarubberyagam¢ ¢lagds dayenfortthea methodeinpwhigh the minipes isi apppedtepabl y 2
pmor larger, nore preferably 5 pmar larger, npst preferably 10 pm or

| ar ger . ARBFRPHRMkK K §880 APRaSE maegrg to dorappdeat-expandablesiayer and this: layerds

- heat - - iti d i | 4, 41, 42) 17
fon, hect SARAndople, i epeut pencl e ANl Ve LR S, ik 2000
D b S B SRS R B BRI Shidake ports

- heat - dahl - L1, i I d , f
non heat- expendae RS BE"IHISRRMA BT aYEt WO e 1"
el ect r ONeEofel s the BRI deBFdelt 1o BRARAGEAIRERIARLARLLON Fof ERafifE! g o7

fine contam n pressure-sensitive adhesive shee ar e

treated mickles3QBrebPls hEWRIION0ING: SANEST ¥RAEF6I5200 [int BE sEARE, hord

..preferably 150 um.or smaller....In case.where the thickness thereof is too large, the -

non-heat-expandable pressure-sensitive adhesive layer is apt to suffer cohesive failure
. when the pressure-sensitive adhesive sheet is peeled off after a‘heat treatment.  As-a -

result, the pressure-sensitive adhesive  partly. remains- on -the electronic part to
contaminate it. On the other hand, in éase where the thickness of the heat-expandable
layer is too small, the heat-expandable layer deforms insﬁfﬁciently through a heat
treatment and, hence, the adhesive force cannot be smoothly lowered. In addition,
such too small thicknesses may necessitate use of heat-expandable microcapsules
having an excessively small partiéle diameter. From these standpoints, the thickness
of the heat-expandable layer is preferably 2 um or larger, more preferably 5 um or
larger, most preferably 10 um or larger.
Non-Heat-Expandable Pressure-Sensitive Adhesive Layer:

The non-heat-expandable pressure-sensitive adhesive layers (4, 41, and 42)
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pressure-sensitive adhesive sheet having two non-heat-expanggme2 0
pressure-sensitive adhesive layers like that shown in Fig. 2, At q gast

ei ther of the non-heat-expandabl e pressure-sensitive adhesive |ayers can
be used for application to a surface of an electronic part. The

non- heat - expandabl e pressure-sensitive adhesive | ayer may have a
single-layer structure of nultilayer structure. The pressure-sensitive

adhesi verdipegsirosersithet 4dhetive dajdie throagh Meadh eheppreeid-Sensitive adhesive
pressure-sensitive adhesive layer is not particularly limted and can be
sui t abl gheetedre applitdato eiyctionig gastst hEhedeaid lagerp hewiag he1saal expaasibilitgsi ve
properties (e.g., adhesive. ,force) in . application. to . electronic
parts. HA&e nop-heataerpardablpessug-sersitiveiatdhestveldipas iforasedweivel farexatplzywn or

in conmmon use can be used, such as the- pressure-sensitive adhesives -
enuner atededuee ediralvavie dectronbxpm aisd pfeveiitethe EleeaoniceparnEohi suffednfesi ve
for- the heat-expandable | ayer - (e.g., -rubber-based pressure-sensitive
adhesi veshanged gontempragios ({irepatiodar, ifine cadtapsnargs), whemthle mkdsyte-sepsitiee - based
pressure-sensitive adhesives, silicone-based pressure-sensitive

adhesi vadhesiysaihpets aee trésdedowith hestsior dovearing the adhesiiedoroges In phgl opsardlie- based
pressure-sensitive adhesives, urethane-based pressure-sensitive .

adhesi v@EesSuresendtivs pohasiveashest having dwp enayeheat-expandabln qypspute-sensitive

or Lsur GABEIG s INgr a1 SES i Py 2 N6 e oo PSRRI and
e vl SPol S SR BBl P SRoeR Y bep bl S L e

Phe 1 onele BnBeaiy o BEG b sRERtashit Rr st Spvlys BaYCIRd HVBRAY 2006
heat ex%ﬁ%?%fs&&%ﬁhﬂgﬁ&d‘ﬂ] %t‘r:&?@&@ﬁé&cﬁﬂgpm nt of satisfying the

rel ations I's preferred to use a | ess contam native

pressure-sensi tipyg aﬂ%@s’%ﬁx‘é?seﬁﬁtiwe aliGBRRUN Eis3§NSiht Yec&%gigﬁfn € the

constituting the non-heat-expandabl e pressure-sensitive esive |ayer.

Exanmpl esoafhebigkpafi®sblS prisaireRadsithe MIREIVE 18y cp 88 Siok ip\éﬁic@rb\k,\lﬁsiimed lang! ude
rubber-based or "acryli Cc pressure-sensitive adhesives in ich the content

of |ow canlbecuitably pelbsto® bccopding e Hesddted pesaurevstgitiveaaddesige properies| ar
wei ght of 100, 000
.. (e.g., . adhesive. .force) .in . application.. to electronic parts... .. For..example,
pressure-sensitive adhesives which are known or in common use can be used, such as
- the pressure-sensitive - -adhesives- enumeratéd" hereinabove ~as : examples “of ‘the
- pressure-sensitive-- adhesive - for-- the heat-éxpandab-le -layer - (e.g:, rubber-based- -
pressure-sensitive adhesives, acrylic pressure-sensitive adhesives, vinyl alkyl
“ether-based pressure-sensitive adhesives, silicone-based pressure-sensitive adhesives,
polyester-based pressure-sensitive adhesives, polyamide-based pressure-sensitive
adhesives, urethane-based pressure-sensitive adhesives, fluoropolymer-based
pressure-sensitive adhesives, styrene/diene block copolymer-based pressure-sensitive
adhesives, pressure-sensitive adhesives having improved creep characteristics, and
radiation-curing pressure-sensitive adhesives). The pressure-sensitive adhesive used

for constituting the non-heat-expandable pressure-sensitive adhesive layer is preferably

one which restrains, in the lowest possible degree, the thermal deformation of the
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or lower is 15% by weight or |ower, preferably 10% by wei ghg7%@| r,
nore preferably 5% by weight or |ower, nost preferably 1% by i@\rﬁg or

| ower, based on all polymer conponents. Exanples thereof further include
radi ati on-curing pressure-sensitive adhesives which cure so that the
content of | ow nol ecul ar polymer conponents having a wei ght average

nol ecul ar wei ght of 100,000 or lower in the cured adhesives is 15% by

el ght - geatlpaidabRylgyer ably 10% by wei ght or lower, nore preferably 5%

by weight or |ower, nost preferably 1% by weight or |ower, based on all.

pol yner. conponeiém the | sfardp6in€ aFesatbfiy &t A4tidnsEipPr(@F aubRr eNsit tisve
adhesi ve, for exanple, is produced as such a pressure=sensitive adhesive

havi ng @rdfered ond ente oh |leyys NBditatindtive Ppteks®E-sep@Neadiesive haist ahé owi ng
met hods can be enpl oyed. However; usable nethods are not limted

t her et o préséyreAnnsitivey ladhesivd \corstitatirigaithe chohyheaBexpandihie yressueadensitive S

I ntroduced into a solvent in which high-nolecular polynmer conponents do
not di ssdhestve dayeh aExahplsaot thalleghaontemimative cpressore-senditive adhesivee i s
stirred to thereby dissolve |ow nolecular polyner conponents of the
acryl i ¢ ipdhdemmbbérrbas¢borsasrylanpressuce- gmsitive adlzsives im whichuhe cartent of &dwner
conponents of the acrylic polymer. This precipitate is taken out. Thus,
an acr ylmelegdanpabymeraéamppngnisdwsngcoweht-avsrageomoleshlar weight 96108800
conponents is qQbtained. Repeating this operation gives an acrylic polyner
havi ng 4 lowgeds |1k byc vistedhtorolowepwpiehiraldyl K% gl yraight compryvignimore 19° 17
May 2006 (B).Ordinary radical polynerization results ip the formatjon' of
| ow nolPEeiErhly 16| rfﬁ?lglatdﬁﬂawernpsosaqur%l&l% B wisight ey Wrﬁwﬁ@f{ﬁn all

distribution. Consequently,. a | yneri zation, net ho esulting in a
nar row MOERI aPONBTGHE. o BAAPBS) ofeieChcHUaRen | oy alidiaipr-cuting
pol ymeri zatian or..aniani c pol rization,,.ls used t.o obtain an. acrylic
pol ymor a0 tRgeao B0 AfHes g MGk 30 L6 cos, EnBRCoA B ]Sl BOARE

ggwggrefbtoﬁqpoﬁg)ts AR A Gake MOleXHRF LaRht 81 6,0 Por 1bdE: hEEkar
adhesives is 15% by weight or lower, preferably 10% by weight or lower, more
preferably 5% by weight or lower, most preferably 1% by weight or lower, based on all
polymer components. .

In the case where an acrylic pressure-sensitive adhesive, for example, is
- produced as such a pressure-sensitive adhesive having a low content of low-molecular -

polymer components, the following methods can be employed:. However; usable
methods are not limited thereto.

(A) An acrylic polymer obtained by, e.g., polymerization is introduced
into a solvent in which high-molecular polymer components do not dissolve, such as
heptane (aliphatic hydrocarbon).  This mixture is stirred to thereby dissolve
low-molecular polymer components of the acrylic polymer in the solvent and precipitate
high-molecular polymer components of the acrylic polymer. This precipitate is taken
out. Thus, an acrylic polymer having a lower content of low-molecular polymer

components is obtained. Repeating this operation gives an acrylic polymer having an

even lower content of low molecular polymer components.
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conmponents in an initial stage and yields |ow nolecul ar pol ém 2
conponents in a later stage of the polynerization. Consequ §/y Qﬂﬁe
polymer is taken out of the polynerization systemat the tine when the
conversion is from85 to 97% Thus, an acrylic polynmer having an even
| ower content of |ow nol ecul ar polyner conponents is obtained. In this
met hod in which the polyner being yielded is taken out of the
pol ymeri zation Byt aDidadary hadichMpoWaRRizhiieh GEMWET & St ifSmidtiem 8616w 97%
| ow- ol ecul ar pol ymer conponents and the nononer ingredients remaining in
the polmyeteailaatpobiney Shaipoadts  adoveda Wade exalephlar Wyighsi digribligon.
solvent, e.g., heptane, to renove the nononers or by drying the polyner
at hi gh Gensppreatlyr @ polymeriationt heethotd resulting By & aR@fovz ahéleculam viefight case
of pressure-sensitive adhesives other than acrylic pressure-sensitive
adhesi velstributiast, sunthi @l liwing reelicah pelyreribatits érsartidreic pelyhagizaties ¢4 ideddo above
can al so be used to prepare polyners having a | ow content of
| ow- nol ebtdimran gevyliarpelyoenpamiagt an eWdvelqyver sontent € rievt invleceldh pelyweer (i n
particular, |ow contam native pressure-sensitive adhesive) used for
const i t POMPENERS® non- heat - expandabl e pressure-sensitive adhesive | ayer
preferably contains a crosslinking agent. Crosslinking the polyner
i ngredi ent as a () esSudiBaye gadiegl y polymeezation givpse dighnmaelpqularg polymer
crosslinking agent gives a pressure-sensitive adhesive |ayer havjng
further QOBWEPERES Ht @hinitig)sstags andyiedds loxy mglecylap polysieh sarapeentsrin; aslater
crosslinking nt i.s nat partigul arl 0 17 2006 |imted., .Exanpl es
t her eof %€ ﬂggﬁFsB‘WQﬁEF@H’& osSPRYRY yag‘éﬁtg/gl h i§stakgn ypunaf the
di i socyanate, .tr.inmet hyl ol propane .trijsocyanate nd i ph I hane
i 1 socy dbrBerzafiyd 3ystim Gt Bie B3P Syl b B ERENT 1208 SuBigine ey at
di gl yci t I cjd [ | P Q Lo i dyl
cther . o i mer et Won T come i et RGP REMARRSFbIAGILE' [, o
salt cragalihaki 18 @3CRER0d! ShichdBE!RifnG” 6L IHHED i#9RBhSout FAMHEC

1'nKl n t’s; an

crosslinking agents; peroxide cross g age coupl 1 ng
crossl i olytferiAB6R Systedt NataheS tngd) SwikdURhd MnI&8LS is from 85 to 97%,
low-molecular polymer components and the monomer ingredients remaining in the
polymerization system are removed, for example, by using.the solvent, e.g., heptane, to. .
remove the monomers or by drying the polymer at high temperature to remove the
~: monomers by vaporization. - - =

In the- case -of pressure-sensitive adhesives other - than acrylic -
pressure-sensitive adhesives, substantially the same methods as the methods described
above can also be used to prepare polymers having a low content of low-molecular
polymer components.

The pressure-sensitive adhesive (in particular, low contaminative
pressure-sensitive adhesive) used for constituting the non-heat-expandable
pressure-sensitive adhesive layer preferably contains a crosslinking agent.
Crosslinking the polymer ingredient as a pressure-sensitive adhesive ingredient with a
crosslinking agent gives a pressure-sensitive adhesive layer having further lower content

of low-molecular polymer components. This crosslinking agent is not particularly
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The radi ation-curing pressure-sensitive adhesive is a press sﬁ g@ﬁétlve
adhesi ve which not only has pressure-sensitive adhesive proBf

can cure by the action of a radiation (or energy ray). Through this
curing wwth a radiation, the pressure-sensitive adhesive can have
reduced adhesive force. Nanmely, in the radiation-curing
pressure-sensitive adhesive, the crosslinking/curing is effective in

di mi ni shinfigedt hExe@Pled thoRBE Sndleddd Bobyaat! arogﬁﬂﬂdr%xséﬁﬁ k¢H Gs @@Zfeﬁe and in:
| owering the adhesive force according to need anpl es.

radi at i Qisedythdte, PiRSHYIpdpRR tilkecyadiesiang uﬂﬁlbﬂylmethaﬁe dusocyanate
radi ati on-curing pressure-sensitive adhesive which conprises a base

( pr essureposeasidlinkihg ageite susteds pilvktiylenglptoldidldaldyictedsr 0diglycidyl edler,
functional groups, e:g., a polyfunctional nononer, incorporated in the
base andmndptrimethylolprépant haiglgadylaietier;a nidahimei Ofbsslhﬂdn}gr&l‘gbﬂﬁt bwh as
initiator; and a radiation-curing pressure-sensitive adhesive which
conpr i seselampeadsi ethess nwitdl isale cad$lenkingeageotspmietal ohelate pedsylinking agpnescli ent
formed by copolynerization with a conmpound havi ng crosslinking
f unct i orsaing romqsgnkiag qeents; ppokideucrosslioking agentsyeand egiplingromossbnking
i ngredient and optionally further contains a radiation polymerization
i ni tiat eeentppudhas sane qoxpling fgentscuri ng pressure-sensitive adhesive is a
radi ati on- curln%hﬁpressure sensitive adhesi ve_which conprises a base
(pressur e- sensi th eraaibnﬁ@gr%pgamssare-ae@ﬁﬁmn@hqu n’g ér]éf§§5|“¥%$@1nﬁ1§ve

a pol yfuncti.onal _nononer, or at n the

functlon rou

base and Efoi? N3l CPM 8{1’@/@5 DEGSSRIST SﬁES"é"er %leeé‘tVF (PHOR?HF%F Com £RIG y €17 May
2006 initj.ator es of the base ressure: enS| ive hesi ves
based OF¢ mﬁbaerfacﬁéﬁ%?arseﬂ%{%ray ¢ SO il GoRer SIS a%atéqn%g
pressures sensi Lhug adhgsives co \rzel Sr'e ed IVeOlR& é“bﬁl?mne ack
pressur €-sensi n\lle a slves coO @18: Fi&}%gw Or(Q,O O| I’ly’ (0] one or

o f sl YRR R L0 bR 3 dne 3Ty

propyl "ester, 1sopropyl
ester, biinwisi8ss He con'ta?tﬁ’iﬂbﬂtg ho bEHREferrBEXY Ele@ﬁ&ﬁf: pafts byl i ?&%rmg the

2- ethylhexyl ester, isooctyl ester, isodecyl ester and dodecyl” ester)
or corrprddgbgage@r&q@@d,mﬁ@rm%e@ne or nore of such aI kyl (rmeth)acryl ates

Examples. of . the. radiation-curing pressure-sensitive .adhesive include:. a .
. radiation-curing pressure-sensitive adhesive which comprises a base (pressure-sensitive
adhesive) and a compound having crosslinking functional groups, e.g:, a polyfunctional - -
. monomer, -incorporated- in the -base and optionally further contains -a-radiation -
polymerization initiator, and a radiation-curing pressure-sensitive adhesive which
comprises a pressure-sensitive adhesive comprising a polymer ingredient formed by
copolymerization with a compound having crosslinking functional groups, e.g., a
polyfunctional monomer, as a monomer ingredient and optionally further contains a
radiation polymerization initiator.
Preferable radiation-curing pressure-sensitive adhesive is a radiation-curing
pressure-sensitive adhesive which comprises a base (pressure-sensitive adhesive) and a
compound having crosslinking functional groups, e.g., a polyfunctional monomer,

incorporated in the base and optionally further contains a radiation polymerization
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with one or nore other nononers (e.g., carboxyl-containing ?fP§93@06
anhydri de nononers such as acrylic acid, nethacrylic acid, SaTir ¢
acid, maleic acid, fumaric acid, and nal ei c anhydri de;

hydr oxyl - cont ai ni ng nononers such as 2-hydroxyethyl (neth)acryl ate;

sul f o- cont ai ni ng nononers such as styrenesul fonic acid; phosphate

gr oup- cont ai ni ng nononers such as 2-hydroxyet hyl acryl oyl phosphate; am de

v /GrOUD- CQriitidon| MkARPINSH the SHE indladé PRIsSUr88ENLitAE Alhesite Bi8ed on a rubber

group-contai ning nononmers such as am noet hyl (neth)acryl ate;

al koxy- ca¢H & miti@l rabberer & serthétictbbek phaxurelsbiditive®ihesiaed sdnapriking a
_..imde group-containing nononmers ..such as N-cycl ohexyl mal ei m de;
vinyl esiliose subbbr; asrylicptbssacedentidyve wdltasives eoinprising @ hdmgd-eoraopolyner
conpounds such as N-vinyl pyrrolidone; styrene nononers such-as-styrene
and a- mef lopk s ymemaef atkyd (ometd)adrglates n(g. gnobogeilsy] estets. ofa@neah)aytyliniacid, | e;
epoxy-contai ni ng acrylic nononers such as glycidyl (nmeth)acrylate; and
vi nyl etsher as thermethylsestarc ethykesrnpiopgt ester) jsoprapyp edtgn betyh aster, isdaty]
pressure-sensitive adhesives. Preferred exanples of the base include
acryl i c epenshaxiyk esten soatylvesterd Resthylbexyl Bsterbiseectylaster dsasiesy! esteroand

i ngredient or may be conposed of two or nore ingredients. The conpound
havi ng ¢edesl 'ﬁﬁR%mg compesing maiopghymes of pag ohmors ehachalkyl smetacaylaiesr i ng
| ow nol ecul ar conpound or a radiation-curing resin.. A radiation-curing
| ow nol SBth e cHPRRIEdOhAY TORORRATaL ( @n- EHPPRY-coBHMNgr Bedyadydride

L o A
o mon et 4h0 ARishmERung Mo fdrRnlRie SR st 8 A hRhoREI, "o
o E av SPRAHERT Al SAelnl oAl Abl WkyEhelBiic adt Phfodbite:

o PoatEERE AR Thifinfers | S Ms® LBydIERUIETRY VORAPHRE, | dhnlaB

Wi th_ engsgip EaMAnRES PRERARES SohehEXRTBhARRAINRL: TG liRSCMkink oW

nol ecul ar conpounds i nclude trinethylol propane triacryl ate,
monomers such as aminoethyl (meth)acrylate;- alkoxy-containing monomers such as

methoxyethyl = (meth)acrylate;.....imide . group-containing . monomers ..such .. as. ..
N-cyclohexylmaleimide; vinyl = esters such as vinyl acetate; vinyl-containing

.heterocyclic compounds ‘such as N-vinylpyrrolidone; styrene monomers such-as-styrene”
and o-methylstyrene; - - cyano-containing monomers such as - - acrylonitrile;- -
epoxy-containing acrylic monomers such as glycidyl (meth)acrylate; and vinyl ether
monomers such as vinyl ether); and polyurethane-based pressure-sensitive adhesives.
Preferred examples of the base include acrylic pressure-sensitive adhesives. The base
may consist of one ingredient or may be compos_ed of two or more ingredients.

The compound having crosslinking functional groups may be either a
radiation-curing low molecular compound or a radiation-curing resin. A
radiation-curing low molecular compound and a radiation-curing resin may be used iﬁ
combination, or only either of these may be used. Radiation-curing low molecular

compounds or radiation-curing resins may be used alone or in combination of two or
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tetramet hyl ol net hane tetraacryl ate, pentaerythritol triacryhg%&a 2006
pentaerythritol tetraacrylate, dipentaerythritol Y
nonohydr oxypent aacryl ate, dipentaerythritol hexaacrylate, 1,4-butylene
gl ycol diacrylate, 1,6-hexanediol diacrylate, and polyethylene glycol

di acryl ate. Exanples of the radiation-curing resins include polyners or
ol i goners havi ng photosensitive reactive groups. Specific exanples

-t her eof niodethdebadf.( met h) acryl.at e .pol yners -having « neth)acryloyl groups . at
mol ecul ar ends, such as ester (neth)acrylates, urethane (meth)acryl ates,

epoxy (met h) acr Yhat®iationr@irag loe-rhoRtil iacinpdinds areist pasionldrly died
(meth)acrylates, thiol-ene addition type resins having allyl groups at
mol ecul as langds, theyesarmneurd ivyethg actigh obienedgy fays [{radiavions)ysueh iaz aisilsia rays,

ci nnanoyl - cont ai ni ng pol yners such as poly(vinyl cinnamate), - diazotized
am nonowbtavilete andi sslectrod baamsl afokeven| gmes rshickxaaplees thieerdiménsianat her

i ncl ude pol yners which react by the action of high-energy rays, such as
epoxi di netvorkp strydiure del be affjciemlydbrmed mdhe ndby-beatexpandableyredsyer sysitive

met hacryl ate), polyacrylam de, and polyvinylsiloxanes. In the case of
usi ng aadhgasivat layer vpen nygadiedom witthengrgy ays anotprefegednt Examplahef ghount of
t he compound havj ng crosslinking functional groups to be incorporated
i's, for redatigsr@uing, lyy apelgeulsr (ongoundsainduds, timetilolproparee taasrylatey om
about 15 to 3 parts by weight, nore preferably from about 20 to 150
parts nge%@}e&m?&rrﬁ € 10813aFY Rtgyy RE?%‘?W&& ol h&rasrdate, arpentaeraliitel et

- i - iti dhesi | | 3 17. 2006
() e Rghte R oo e SoRsaabhAY e SHIEELYS BOLUIEE IRy o0, 03 AT ARy 20
th | i {- ti - it hesi v. | i ncl ud
e RSB ST REIOHEL 3 AHDRPAEL DS "
ooty AR B RPBLECU 8yl i oS AMOUEh WAL ThONGR

72t Rl 58 s 0 M 0P GRSl ol Egpiey
al one ORh&@&ofainchid¥ {(Hefh)@erylaf pBlyniEp§ Ralingl @Rith)acryloyl groups at molecular
- - ends, such as ester (meth)acrylates, urethane (meth)acrylates, epoxy-(meth)acrylates,
- melamine (meth)acrylates, and acrylic resin (meth)acrylates, thiol-ene addition type
resins having allyl groups at moledufla.r ends, resins undergoing cationic
"~ photopolymerization, cinnamoylmontaininﬁé polymers such~as ‘poly(vinyl cinnamate), - -
-: diazotized aminonovolac- resins, and acrylémide polymers. = Examples: thereof further
include polymers which react by the actidn of high-energy rays, such as epoxidized
polybutadiene, unsaturated polyesters, poly(glycidyl methacrylate), polyacrylamide, and
polyvinylsiloxanes. In the case of using a radiation-curing resin, the base is not
essential.
The amount of the compound having crosslinking functional groups to be
incorporated is, for example, from about 5 to 500 parts by weight, preferably from about
15 to 300 parts by weight, more preferably from about 20 to 150 parts by weight, per
100 parts by weight of the base.

An ultraviolet (UV)-reactive pressure-sensitive adhesive polymer may also
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Exanpl es of the radiation polynerization initiator include ng\%o)p%ﬂgone
type initiators such as 4-(2-hydroxyethoxy)phenyl 2-hydroxy-2- P

ket one, a-hydroxy-a, a'-di net hyl acet ophenone, net hoxyacet ophenone,

2, 2-di net hoxy- 2- phenyl acet ophenone, 2, 2-di et hoxyacet ophenone,

1- hydr oxycycl ohexyl phenyl ketone, and

2-met hyl -1 -[4-(met hyl t hi o) phenyl ] -2- nor phol i nopropane-1; benzoin et her

nitiat MesuseGh & ReNERiMcginyy lprékielsendtSi Oidhedi$OPT Ehnphishef, thend
ani soin nethyl ether; a-ketol conpounds such. as

2- met hy hiZavigle- R¥stpreopre abe sunsitive kdhedive polpaien discl 8deC Ph@dsenbi€ing Ytrylic
di nethyl. ketal;-_ aromatic sul fonyl chloride conpounds .,such as-

2- napht hpa¢ssmessehditivey hdtekives telepriipg e atdylic aolyimee invi the nademuteupfishisbich as

i - phenone-1, 1- pr opanedi one- 2- (0- et hoxycar bonyl ) oxi ne; benzophenone

- conpourdemmund cagainapzopivtesensitivé mz tyhd gronpihas de¢rdincarpdraieddhradighet hyl -

4- met hoxybenzophenone; t hi oxant hone conpounds such as thi oxant hone,

2- chl or @t themxiealt feacteon Pdthearhpttive fxmtivha ngpuR sdehdiasdtydydxtyhion>carttoxghe,

i sopropyl t hi oxant hone, 2, 4-dichl orot hi oxant hone, 2, 4-di et hyl t hi oxant hone,

and 2, Algeviclsprenstive ipressemtshontye adbesognpdlpmersi eanbe used alppeadress a

ket ones, acyl phosphi noxi des, and acyl phosphonates. Besides the

i ngr edi epEgirg eEeYq eramombereot. appropri ate additives nmay be i 'ncor por at ed

into the radiation-curigg pressure-sensitive adhesive so as to obtain

appropri ate vi s&Femplasi ofi thy radintiens pelymerization: iptiger Wwcluderaggiophenone

Exanpl es of such additives, ipclyde heat I i,zation initjators,

crossl i P gIEHANS s SUeth e R fﬁ'é?‘g‘yg@ﬁﬁetgﬁxﬁgﬁﬁye éd@' TQRYT 'BFﬂpi’l nget%eent s A

radi ati on | ynerizatign.accel erator may be - used in ingtion wth

the radiabVaRDa e melRRERPhTIcRea; oetorR Soceiaibeimsn. card Reiond2-

pressur I j ) i j NV i r i

Fadh ati GReRRptEn ey P MRURGHeck bieline, ARy RAEST A ook,

acryli ¢ AHeSHUHGT-$§AS e RhRINRRVYS-AS FoTbeh il eft@r ffitGat

pon-heatrexpagggL?Z gres ure;sengygavquﬁﬁggﬁégmfajef éccoralng_?% t he

i nventi ofich @s BERDFHERYPARS benRiRABERIpYERE) had BhiRSinkNAWA QherObdieRAr Y
compounds such as 2-methyl-2-hydroxypropiophenone; ketal- compounds such as -
benzyl dimethyl. . ketal;.. aromatic sulfonyl chloride compounds ...such .as-.
2-naphthalenesulfonyl chloride; optically active oxime - compounds such- as
1-phenone-1,1-propanedione-2-(0-ethoxycarbonyl) oxime; benzophenone “compounds -
such  as - benzophenone, - - benzoylbenzoic - acid, and - -3,3-dimethyl-
4-methoxybenzophenone;  thioxanthone compounds such as thioxanthone,
2-chlorothioxanthone, 2-methylthioxanthone, 2.4-dimethylthioxanthone,
isopropylthioxanthone,  2,4-dichlorothioxanthone,  2,4-diethylthioxanthone, and
2,4-diisopropylthioxanthone; and camphorquinone, halogenated ketones, acyl
phosphinoxides, and acyl phosphonates.

Besides the ingredients described above, appropriate additives may be

incorporated into the radiation-curing pressure-sensitive adhesive so as to obtain
appropriate viscoelasticity before and after curing with radiation. Examples of such

additives include heat polymerization initiators, crosslinking agents, tackifiers, and
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additives such as, e.g., a plasticizer, filler, surfactant, ?gﬁi 'gant,
and tackifier my be used. However, in the case where trand %8%b uch
additives to electronic parts poses a problem a pressure-sensitive
adhesive containing no additives may be used in order to effectively
make the pressure-sensitive adhesive |ayer |ess contam native. The

non- heat - expandabl e pressure-sensitive adhesive |ayer can be fornmed by
-an ordi rakcinifRkhagdent&0r  £X 3i4teon | folEAGiAAGoH OhSRIErAYr amaPt Boduded Wpich a
liquid pressure-sensitive adhesive is applied to the heat-expandabl e

| ayer. @smbaton®ith ekt Mﬁiaﬁbn?@wérﬁaﬁoﬂiﬂrtrﬁk&g anon- heat - expandabl e
pressure-sensitive adhesive [ayer on.an appropriate liner by that nethod

and transf erri nFh¢ statfativhenrih g eprastirsiensitivayfihetive tired Mede exraneabl e

| ayer. _ The thickness of the non-heat-expandabl e pressure-sensitive
adhesi verdfaybly is @ ndiatiparduringl adrylid rpréssdre-sansiticamdhesiedli coaprigingehect ed
according to the intended use of the pressure-sensitive adhesive sheet,
desi r ed aciglic peesnire-saditivtel adhedive asthebasee f orce by heating, etc. Fromthe
standpoi nts of preventing the non-heat-expandabl e pressure-sensitive
adhesi ve | ayer Foorfosuihfethengor-bbasixpandahlel pressurarsemmtivehadhasive layer
deformation (and preventing the adhesive |ayer fromleaving a | arger
anount @¢cordivgta thenavendionn a pressangrstagiéveoddhgpive lcentaiming knqyar ol orirhry f
enabling the pressure-sensitive adhesive |layer to conformto the

i r r egul additiyes Bichiance gef plasticizen [dler. isuefactprta antiogidant anddackafjerrman hel
causing the force of adhesion to the el ectronic part. to be reduced or

| ost), &8¢d. Hopeveniip thieccase Biherafgansion of 8uah addBbies b electnmie BUFSRASEN t i ve

25 17 Ma %006 adhesi ve lqyer maybe, f.or exanple, about 20 mor,snualler,
o1 ef er aBISP IR PRES-Sensitive;ahgsive ontaiping o atitives A beieddB I B o 50
m |In ca where the thickness.of the. npn- t- bl

pressur gﬁg‘éthvseﬁf "P%‘ée '@8 II?ECSQ‘FVS'SF%V&C ?@e?%%f%w%rﬁg%, coe aﬂéﬁﬁegi ve layer is

less apt to CONReh LNglhiaRY AL AR RSk TherdSh G RkOA Of

heat - expan I'e "I"'ayer.” In ca ere t

o nSSbyRBIAGAEY) ABRESSHCCRMTS | KB AUERLYE Byt RIS 11
cohesi.verdsaire 4esifid hiltksiveisi dppBied |18 thé YrehtO&Pafi@able layer or by a method -
-- which compﬁses forming a non-heat-expandable pressure-sensitive adhesive layer on.an .
appropriate liner by that method and transferring (shifting) the adhesive layer to the
-~ heat-expandable layer. = oo o
The thickness of the-non-heat-expandable pressure-sensitive adhesive layer
is not particular limited, and can be suitably selected according to the intended use of
the pressure-sensitive adhesive sheet, desired degree of reduction in adhesive force by
heaﬁng, etcc. From the standpoints of preventing the non-heat-expandable
pressure-sensitive adhesive layer from suffering cohesive failure during . thermal
deformation (and preventing the adhesive layer from leaving a larger amount of
contaminants on the surface of an electronic part) and of enabling the pressure-sensitive
adhesive layer to conform to the irregularity-forming deformation of the

heat-expandable layer (and causing the force of adhesion to the electronic part to be

reduced or lost), etc., the thickness of the non-heat-expandable pressure-sensitive
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thermal deformation of the heat-expandable | ayer. Substrate; in
Figs. 1 and 2, a substrate (1, 11, or 12) can be used in thyﬁ%{\gﬁgﬁ%\?on
according to need. Consequently, the pressure-sensitive adhesive sheet
need not always have a substrate. A substrate can be used as a
supporting base for the heat-expandable |ayer or other |ayers. Use of a
substrate (as a supporting base) inproves the handleability of the
heat - pe@liB&i® RY&SHAY Be, S8R StdniE heShier RESRHSD ut 0.1

heat - ex pgﬁ&aébl E&ﬁ%ﬁ%g?,ﬁﬁgﬁ%ﬁpggna?gﬁ@ Mll?lh% nonl-e ﬁ at - exglafr{%lgbﬂbgut 0.1

pressur go 90N sh thdR RERAHLY folPatRit 218 56 YRR heds@iflefeaho liRFIGREs HYmthe

base. As a result, application to an electronic part; peeling fromthe

el ect r oniog-heat éxpahddle ?ﬁ%\ﬁélgensﬁﬂ@ adh&BVe 1aPRYE B0l 1828, i adABsifE fay&i igNt 1 Y
conducted. The substrate nay have a single-layer structure or fultilayer

const i t Uedsonpt Te ouhshr aboe thé\aimgamtgefdtﬁﬁ@g | theARal 2 RIRTRRIALG €of Nfha Sheet
material. Exanples thereof include paper-based substrates such as
papers,; Hebtxxpasdablddayer! ednseigd wharef tlbr thicknes0bf W Effori- Bdat-egsandabld net s;
metal lic substrates such as netal foils and netal sheets; plastic

subst r atpeessengesensitivgladhesive flaylenss atod shabt this adhdsere haybsts apesoshusb as
rubber sheets; foans such as foaned sheets; and | am nates of these (in
part i culinsufficientradheties fate ar pi suffar cobeset fadure during tha dtrb@dargtyfetmiage and

| ami nates of plastic films (or sheets)). Fromthe standpoints of

handl eabBh¢rma defbrmationeafithebeat-expandable laysr.preferred to use a highly

heat -resi stant substrate which does not nelt at the tenperature at which
the 26 ISUb§iEaIe2006 heat - expandabl e layer is to, be heat-treat ed. ;
Preferred substrates include plastic substrates such as plastic filns .
and sheets. Exarfdl $9V0F It Kigsmhta0fi s sbstralgh, plaQt 19 capbrspses; Bsthenc| ude

glﬁ: i riﬁi%f@%{l%‘é‘frogﬁ@g%%??f B%l%}o{ﬁ? 5oV rbe 8%%@e—%%’rﬁ§{v%%bﬂ%i€e§w‘é‘%€e'eﬁf | n;]

, i 2 EVA) ..
e ool JELhIRE BN SR A FOEe cioBP RS o e UrinR ey Ko Py
and po'%ﬁ?%&%@e h5YeF PO Bk iferd PRIde oP QY Wibéh¥! (26N Qb tidind PUSS):

pol y( pheny
.-improves the handleability of the heat-peelable pressure-sensitive adhesive ‘sheet

%2,

because . the . heat-expandable . layer. and hence..the . non-heat-expandable
pressure-sensitive adhesive layer are supported and reinforced by the base. - As a result,
application to an electronic part; peeling from the electronic part after heating, and other
- --operations can be efficiently- conducted. The substrate- may -have- a single-layer- -

structure or multilayer constitution.

The substrate that can be used is an appropriate thin sheet material.
Examples thereof include paper-based substrates such as papers; fibrous substrates such
as fabrics, non-woven fabrics, and nets; metallic substrates such as metal foils and metal
sheets; plastic substrates such as plastic films and sheets; rubber substrates such as
rubber sheets; foams such as foamed sheets; and laminates of these (in particular,
laminates of a plastic substrate with another substrate and laminates of plastic films (or
sheets)). From the standpoints of handleability after heating, etc., it is preferred to use

a highly heat-resistant substrate which does not melt at the temperature at which the
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sul fide) (PPS); am de resins such as pol yam des (nylons) and_whol |

aromati ¢ pol yam des (aram ds); and pol yet heret her ket ones (PE@M@YQ(%@ he
case where a plastic substrate is used, this substrate nay have
undergone stretching or the like so as to regulate its deformation

"~ properties such as el ongation. Wen a radiation-curing substance is used
i n the heat-expandabl e | ayer or non-heat-expandabl e pressure-sensitive

-adhesi vehentggranditie ilsyqrr-&f 6o ried heat-teapldoy Rrefefedt sutisgateliigbludogsadtiet. oo o

inhibit the radiation from passing therethrough. The thickness of the,
subst r atsabsteatesbenck @k tpldstiy fimk entd alecs c dxdimplest of thbenadasils eflswhrgagich and
flexibility, intended use, etc. For exanple, the thickness thereof is
gener al | spbstirtest intjude Colefim resmse fdrered (feorg. gnef oromote oonbrRE0 c@mnplising an
preferably fromabout:1 to 500 m nore preferably fromabout 3 to 300
pi n, nost-ofefaf esudhl yasf rpalyethydene 5(RE), p&@propyldneeRP), tthylenealpsipyidine
thickness is not limted thereto. The surface of the substrate may have
under gorropalymsrsli aad yetbyleheyinyl t pestaterenopodymers (BVAQY epadysstenc eeth  as
adhesi veness to the heat-expandabl e | ayer or other |layers. Exanples of
t he sur fRed¥etwlone metstephthalatele GHEDN caiolwethplepei ceaphtwrlagadt | GHEN) r ednent s

such as chr%n‘ic acid treatnent, exposure to ozaqne, exposure to flane,

exposur PUYbHviaRey Srephybalatgh c(PBTan draly @ayke Ailouife)h (BN C)ormoly(@beryianeat i on.
The sub%%e face,may .have under gpne .coati treatnment. with, e.g., a
Crrer SO HE g g et o & SUBRRNSES Ry e
ﬂiagf:rentlvx,it.g T aqe? rel ease ent sucré; nﬁ%b’a fii;icone egin or.Ing
f1 uor or diYtdes ratyida) gnd palyetherqticrietones (PERR) o the casF whefg @ plastic
heat - h T b t b |
e o SABAERL 3, b o BUARE ARG e SEREBIEBIR be
I I j d - I
Such a5 ‘SEapie, s RRGR bOBIES SLbn BofffPRC" When M aadR Lol ™" ©

substrat @psEAGRL et Wubdd L e TRé ©arG:-8gBRGabIEX B ©Sor0f nbdlfedilckBitila¥le

bondabl e substrate include substratés made of” highly polar polyners such
as pol yesresife-snsitive RahdsalecyerVitl i6 prétared W%Fwyr@ swbsfrbtefvagieh Ayeslast on

treatment by any of the chem cal and physical nethods.
inhibit the radiation from passing therethrough. - :

The thickness .of the substrate can be suitably selected according to the .
desired strength and flexibility, intended use, etc.  For example, the thickness thereof is

- generally about 1,000-pm-orsmaller (e.g.; from 1to 1,000 um), preferably fromabout-1- -
to 500 um, more preferably- from about 3 to 300 pm, most preferably from about 5 to-
250 um. However, the substrate thickness is not limited thereto.

The surface of the substrate may have undergone an ordinary surface
treatment so as to have enhanced adhesiveness to the heat-expandable layer or other
layers. Examples of the surface treatment include chemical or physical oxidation
treatments such as chromic acid treatment, exposure to ozone, exposure to flame,
exposure to high-voltage shock, and treatment with an ionizing radiation. The
substrate surface may have undergone coating treatment with, e.g., a primer.

Furthermore, the substrate surface may have undergone coating treatment with, e.g., a

release agent such as a silicone resin or fluororesin so as to have peelability from the
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The poorly bondabl e substrate is used as a substrate for a
substrat e- peel abl e pressure-sensitive adhesive sheet, in whi ey Ho
substrate and the | ayer overlying the sane can be easily peeled from
each other. This substrate-peel abl e pressure-sensitive adhesive sheet
can, for exanple, be used in the follow ng manner. The
pressure-sensitive adhesive sheet is applied to an electronic part a, and
t he subsieaféghahdabld ROE Geh@daRid to | eave the heat-expandable |ayer on
the electronic part a. Thereafter, another electronic part b is adhered
to this heat - eptigadibaiphte daalRr a pdaNRIbonditle substed bAhatRaslyabdfiable

pressure-sensitive adhesive sheet can be used as an adhesiveé for

t enpor argnbétiatat i Bxamples tolfli the GRodly Wdiablehaibsgiteriaslugé alubstidesdafide et t o be
ended, the heat-expandable |layer is heated,: whereby the electronic
parts a mncbdiarcpolyierseashl 35 olsfipaedhgc. 4.1 potyetgtenotdndr pol{gopylendtdnar
hand, the strongly bondable substrate is used as a substrate for a
subst r at sbftratesdcoatedswith ¢hesretensd ageat.adbesiples sfihthetstrongly bohddblé hbstrate
substrate is strongly bonded to the |ayer overlying the sane. Such a
subst r atieelude aubstiates smade of dughly ipokar gethwraers esush estpotyestebe andi lsebstthtdso an
el ectronic part at a predeterm ned adhesive force. Wen the adhered -
st at e of whikh shaxe heslexgons e strface deidatiad ticatnimnt drydenyy oftthe chedheésil vandsheet
is heated, whereby it can be easily peeled or separated fromthe

el ect r orthysisalrmethods. t he i nvention, a heat-expandabl e | ayer can be forned
on at |l east one side (aon gne side or. on each si dez3 of the substrate as

shown in Figs. |Thegpogrlyhemndatde subspate isperst asrasubsirate fams substyatepgplabliey e
heat - ox ARG o Ly achestes SiechgoiFk o Apsreteca Be PYnRtTatEdEn e
et ude SrRarBdECasihone Rt EBRGER vy This SRR Py e BB PR Rk o
Bl oot Bpu P SRS ol S CRARHRIT, BE R T CRE, BonBh TR Bl D o

and pri ss%&@éég@i]%vle %Hﬁés]@\%)e”ﬂe&dig aggﬁé?iyﬁraﬁnfe aéc&cﬂﬁ’@?éﬁ ggéxﬁﬁﬁ{e%ﬁﬂ&fal% S

deformability, ayer or increasing t area of adhesion to electronic
parts, ameRpedled Off tb THIVE MheKkaREXIRBUMSe layer on the electronic part a. . Thereafter,

.. another electronic .part b .is. adhered.to this heat-expandable layer. Namely, the...
substrate-peelable pressure-sensitive adhesive sheet can be used as an adhesive for
~ temporary fixation. In this case; when the adhered state is desired to be ended, the
heat-expandable layer is heated,:-whereby the electronic parts-a-and b-can be easily.
separated from each other. On the other hand, the strongly bondable substrate is used
as a substrate for a substrate-fixed pressure-sensitive adhesive sheet, in which the
substrate is strongly bonded to the layer overlying the same. Such a substrate-fixed
pressure-sensitive adhesive sheet can be adhered to an electronic part at a predetermined
adhesive force. When thé adhered state of this adhesive sheet is desired to be ended,
the adhesive sheet is heated, whereby it can be easily peeled or separated from the
electronic part.
In the invention, a heat-expandable layer can be formed on at least one side

(on one side or on each side) of the substrate as shown in Figs. 1 to 3. The
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force, a layer for inproving conformability to the surf ace e
el ectronic parts, a layer for inproving suitability for a ﬁﬂ&ﬁy?pgét ment

for |l owering adhesive force, and a I|ayer for inproving peelability from
el ectronic parts after heating. Rubbery Oganic Elastic Layer: Fromthe
standpoints of inparting deformability, inproving peelability after
heating, etc., a rubbery. organic elastic |ayer 6 can, for exanple, be

....f or med. presstreesensitiveeadtiesive 3hedvan havé archastitutidrchavien a tshisstgtembaidedand- a -+

heat - expandabl e | ayer. as shown in Fig. 2. The rubbery organic elastic

| ayer 6 i ahedtiexpsndabledapdsl e t he surface of the heat-peelable :
pressure-sensitive adhesive sheet to satisfactorily conformto

the. surface shé&pe of mame ehtedayesnican (bar formed detwden theesbstrae sadsiachve
adhesi ve sheet is bonded to the electronic part, and to thereby have an
i ncr eas dgataxpendable dayen. Hienpi¢saef the inggrlayes intlude rrereléase cigemtnenatingen t he

pressure-sensitive adhesive sheet is heated and peeled from_ the

el ect r od@¥er frrrimpartingmeglability and & prweneqatipg layee fir dmprovingoadhesiveness 28 her mal
expansion of . the heat-expandabl e | ayer and therehy enabl e the

heat - ex Fiithahve; afiErmplss of dhe {nteidaysemether; tap the relgase\agent ¢arEing Haxekness
direction., This rubbery qrganic elastic |layer 6.is ayer..to he forned
accor di R PEmMEEERRt awmﬁs&@w R Ut eatithriay Jetoemablith adeyer not

al ways ve this | ayer. rubber rgani.c el astic | ayer can be, fornmed

o 50 o 1o Trsgraing L Area i ph RS Jo, BleFPORE P8 3 pSer st St et S  he
substrate and,a heat.-expandabl e | . wever 9 17 2006 _in order
For 1 ho 81cB? 14T RGP BIER FORrORN GO or be Fiivreeshrpsscqt aeronis parf. 2
prefera ' ! . t- . . S 0 ite to
t he nonfi eeétf-ﬁféiﬁgp%ﬁg%g?sgﬁg%ﬁgzggrael-?éég%Jsa%ﬁé\lr}gfdar ﬁgrge?@% a@gb;%/gr%. 1%% % %(ggr y

organic lg§é%11jeiﬁllphﬁ%§ér E/)é%i s Qfaét?&liQPartsoa[T?er fkdfor each side of the

substr at organic elastic fayer Is preferably nade of

nat ural RuHpes!Qr icﬂgg{iaqjaggr;rubber, or a synthetic resin with rubber
elasticity each having a Shore D hardness, as neasured in accordance

wi th ASTM D- 224Eromfth® Standpditvvef imprehedefbinyabiitty, Diiprboing peelabilisafted
performits functions. |
heating, etc., a rubbery .organic elastic layer 6 can, for example, be formed.in the
. invention as an interlayer.between the substrate and a heat-expandable layer as.shown in -
Fig. 2. The rubbery organic elastic layer 6 functions to enable the surface of the
-+ heat-peelable pressure-sensitive: adhesive sheet to satisfactorily ‘conform to- the:surface -
shape of an electronic part, when the pressure-sensitive adhesive sheet is bonded to the -
electronic part, and to thereby have an increased adhesion area. The elastic layer 6
further functions, when the pressure-sensitive adhesive sheet is heated and peeled from
the electronic part, to highly satisfactorily (precisely) control the thermal expansion of
the heat-expandable layer and thereby enable the heat-expandable layer to evenly
expand preferentially in the thickness direction. This rubbery organic elastic layer 6 is
a layer to be formed according to need, and the pressure-sensitive adhesive sheet need
not always have this layer.

A rubbery organic elastic layer can be formed also as a layer other than the

interlayers to be disposed between the substrate and a heat-expandable layer. However,
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Exanpl es of the synthetic rubber or synthetic resin having r Rger
elasticity include synthetic rubbers such as nitrile rubbellz ay 2006

di ene-based rubbers, and acrylic rubbers; thernoplastic el astomers such
as pol yol efins and pol yesters; and synthetic resins having rubber

el asticity such as ethyl ene/vinyl acetate copol yners, polyurethanes,

pol ybut adi ene, and flexible poly(vinyl chloride). It should be noted that
even.  Poh YoFBS foMihe Nel R 1abF O Sfedtively Pedofin ftd HEnRLY.(Hi RYbreftbityide).
can have rubber elasticity when usedin conmbination w th-a. conpoundi ng
agent  sy@perpSsed on? Bét-eLpAAnbIENayes hiRNGHe opptishte 40 HRORI hARExHnAMHIE N be
used as constituent materials for the rubbery organic elastic |ayer.

- - Fur t heidiiire,seNi@eSaRsive Mict.i VA Tabiees bMAnT¥BlSfic dhyer B beadisfdi&d on
pressure-sensitive adhesive, constituting a heat-expandabl e l'ayer can

al so be onadidant aghaidd of the asbsgateconst i tuent materials for the rubbery
organic elastic layer. The rubbery organic elastic |layer can be forned,
for exanple, by Themabbed organivvelastic dayepad prederbblyi ladcobf aatdtalGubbierehastic

| ayer-form ng material, such as natural rubber or any of the

af or emensynthetéd nebbet, hert & synthbtie resimrvitls yutbee elasticies each hawingng@ ShorbliRr
elasticity, is applied to the substrate (coating nmethod); a nethod in

whi ch a hardngss, antheanired ineacedaandecwitla ZSTM 2240y ofiti0 er lcwer opreferdbdyrithat ed
film produced beforehand by formng a |layer of the elastic |ayer-formng
mat er i alor dgwesnso asrto perfernn gafunsipamdabl e | ayers is bonded to the
substrate (dry |amnating nethod); or a nethod in which a resin

conposi tion contapmpley of theagithatiganbberwr synthetiq wsin hpyving mbberaglesticiy
coextruded with a 30 17 May 2006 resin conposition containing the_

el ast i cPelyds sywheHc,gubberesuch ag aEig rukhesn rdienfobased rybers.nanck aeylicof t he
rubbery organic elasti.c layer is generall bout . 500 mor snuller (e.qg.,
f rom | { UBES: permRgHAE ARYOmeTs nuah it pob g fias gndnPoRisETsh esryaﬁ}eyg from

b 5 150. Th b i l. i b f
S 5 oo A AR S el e R,

t heti st heti. e . i . i ; I G th
S0t Ry, 520 S 55 o] A, SRR et et e

Filmor doendrs KehieRNRE | HiREaTR ki, Bke SSAVIHP REIHide) IELHHERE rubber

elasticity when used in combination with.a.compounding agent such as a.plasticizer.or. .

softener. Such compositions also can be used as constituent materials for the rubbery

- -organic elastic layer. -Furthermore; pressure-sensitive-adhesive ‘materials such-as the -
pressure-sensitive -adhesive- constituting a heat-expandable- layer can .-also. be-
advantageously used as constituent materials for the rubbery organic elastic layer.

The rubbery organic elastic layer can be formed, for example, by a method
in which a coating fluid containing an elastic layer-forming material, such as natural
rubber or any of the aforementioned synthetic rubbers and synthetic resins having
rubber elasticity, is applied to the substrate (coating method); a method in which a film
made of the elastic layer-forming material or a laminated film produced beforehand by
forming a layer of the elastic layer-forming material on one or more heat-expandable
layers is bonded to the substrate (dry laminating method); or a method in which a resin

composition containing a constituent material for the substrate is coextruded with a
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organi c. el ast

Foam ng can be conducted by an ordinary. techni que such as ﬁzﬁfiqg)g¥
mechanical stirring, foamng with a gas yielded by a reaction, % 59 1 ng
by a foam ng agent, renoval of a sol uble substance, spraying, formation
of a syntactic foam or sintering. The rubbery organic elastic |ayer may
consist of a single |layer or may be conposed of two or nore |ayers. Wen
a radi ation-curing substance is used in the heat-expandabl e | ayer or

non-heatg ﬁ*'%ﬂﬁ@ﬂi&‘ BiRARMEHSA {Ctlgyg_fggﬁaﬁ%aﬁeﬁd%‘gﬁexnﬁﬁﬁn ﬁ}‘égnlt&tﬂf.y

ayer preferably 1s one s not In t he

radiation from pagshidndsSef HeHOMIN orgaRlEI At §ayes %%%rxiﬁi’azlgé%ﬁtsﬂo\éjnﬁay er:

The pressure-sensitive adhesive sheet” of the invent have

pressur ersgiaikd le\e, RS eb %60 Ligy)Spreferasly Soayibhoul 3 T 900 Am, NeBhferstl§
pressure-sensitive adhesive |ayer 7 can optionally be forned, and the

pr essur er&pabaitisve 18dhasi ve sheet need not always have this layer. This
pressure-sensitive adhesive sheet having a pressure-sensitive adhesive
layer 7 is advanhegfubbery orgahiat elasticelayet myi be pAsde aflhepRmurd-Sensitive

non- heat - expandabl e pressure-sensitive adhesive |ayer 42 can be bonded to
anot her adhedies anteriahrympeibing eratirabyublieR ns syafthdticerubbers o raesyiivsic tresie
adhesi ve layer 7. The pressure-sensitive adhesive used for formng the
pr essur eraymgsiubberecladtileity iag ¢hd madr cdmpanennot Alpanatively, ghé glakticriayerdmagnd can
use pressure-sensitive adhesives which are known or in conmon use, such
as t he mossisuotasfoased ifilm adteslike sorstituted anaulyhefr sichambberydag@died” May
2006 exanples of the pressure-sensitive adhesive for the

non- heatEcanpagdabbe copdussesbye a8 endinatyytecknites puch 4safpemirgbyy mechanical
rubber - based pressure-sensitive adhesives, acrylic pressure-sensitive
adhesi ve$iming, foaming with pgasericlded by a geastionfeamimngshn 3 {naming|agest, yagoval

silicone-based pressure-sensitive adhesi yes, polyester-based, ‘
pr essur oo ehple, ShShes | SPELING, OPARIe Oh Ao VBUSHIE SOaPe OF SHUFTIngy o The
adhesi ves ur et hane- hased pressure-sensitive adhesives,

£ or opdtyheEY e Bir SPELRUISH 965 Snelr BrPes ey §F Enmparedaf BPock
copolynq&}ﬁ§§%§wggessure-sensitive adhesi ves, pressure-sensitive
adhesi ves "havi ng T nproved creep characteristics, and radiation-curing

When a radiation-curing substance is used in the heat-expandable layer or

. non-heat-expandable pressure-sensitive adhesive layer, the rubbery organic. elastic layer -
preferably is one which does not inhibit the radiation from passing therethrough.
-~ -Pressure-Sensitive Adhesive Layer:

The - pressure-sensitive adhesive sheet of the invention may have a
pressure-sensitive adhesive layer 7 as shown in Fig. 3. Namely, the pressure-sensitive
adhesive layer 7 can optionally be formed, and the pressure-sensitive adhesive sheet
need not always have this layer. This pressure-sensitive adhesive sheet having a
pressure-sensitive adhesive layer 7 is advantageous in that an electronic part adherent to
the non-heat-expandable pressure-sensitive adhesive layer 42 can be bonded to another
adherend (any adherend) by means of the pressure-sensitive adhesive layer 7. The
pressure-sensitive adhesive used for forming the pressure-sensitive adhesive layer 7 is
not particularly limited, and can use pressure-sensitive adhesives which are known or in

common use, such as the pressure-sensitive adhesives enumerated hereinabove as
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pressure-sensitive adhesives). This pressure-sensitive adhefjé@lz%gr
need not be | ess contam native because it is not applied to t '
parts. The pressure-sensitive adhesive used for form ng the
pressure-sensitive adhesive layer 7 may contain known or ordinary
additives such as a plasticizer, filler, surfactant, antioxidant, and
tackifier. The t hi ckness of the pressure-sensitive adhesive |ayer 7 nmay

be, for ¢ of 39% ”Bf%rssﬁ%éﬂsﬁ'ive( € ahesive! Of?él 2 300 ﬂ%%@&éin%%ﬁ@ LY. s

froms to 1 ressure-sensitive sive |ayer

forned. lﬁ‘ests{ife s%ﬁﬁﬁvé’@id'ﬂ@g@e lﬁ erl Q.gl hﬁfbber—la%@cf‘ ]IB}E éﬁ‘ﬂ@@ﬂ@bgﬁleﬁfs ot hat

pressure-sensitive adhesi ve yer. Li ner
can be uyggficl Npredifrel RUGAVE Oﬁdlﬁe%w%E' ofigVinafiiyl re‘?lllé?ao%@e@ EsuPd-sdrl3ffiv

i ke.
The liner is used as a protective materi g?P for a non- h@ t- expan%a%

pressur erhesivdst | VesiBedRHavad | aylﬁéssu?ﬁ&:nblﬁvé’ee' qeheRfvles, WhemoiyRSter-based
pressur e- sensi ti ve adhesi ve sheet is applied to an electroric part. The

pr essur greRitldensitv@dhadticsives heqlolytadde-Bedal Waysultaasifivd | Nedhesiamp! es
of the l'iner include substrates having a rel ease |ayer, such as plastic

fil ms andethapebsedhpressuteasepsiioe nadhesives; efliidrepdleahenbided apresiveasasigent
such as a silicone, long-chain alkyl, or fluorochem ca13 rel ease agent or

mol ybderadhesivdsf i dtyrenepdiend y blwekdadzipelysndpdiaseadlt e presmde-saisitivel | aditesiped, y mer
such as pol ytetrafl uoroethyl ene, polychlorotrifluoroethylene, poly(vinyl
f 1 uor i deyesspetsesiting hdhdsives having iniapyedicréd dlﬁr&dﬁgrisﬁ@@@nd radiation-curing
tetrafl uoroet hyl enel hexaf | uor opropyl ene copol yner, or

chl or of Inressorstsepsitine adhiesivies)d e Adis presuraisensiiveiadhesive bﬁd pasdrrioy bbdesdabl e
substrates mnade of a nonpolar polynmer such as an olefin resin (e.g.,

pol yet hydoatanisativepbioppicopyisers) appiiné tpi glegtronim paws. usBy presauressissitivat e f or
support t.he B at - exp anﬁabl e layer,. The liner can be forned by a known
or ordi 95%?%? or fpppIng;t %Pqu%ur?né?nS“H’&ra@h%%Yea]raV? 1 3y cefainknoNnEness,

etc. The heat - peel abl e . pressur.e-sensitive adhesive. sheet el ectronic
parts of ordinary ng%ltlves such as apﬁastlmzer rﬁler surfactant, antioxidant, and tac{uﬁer

The thickness of the pressure-sensitive adhesive layer 7 may be, for
example, 300 um or smaller(e.g.; from 1 to 300 um, preferably from 5 to 100:um). .
The pressure-sensitive .adhesive layer.7 can be formed by the same.methods.as for-the . -
non-heat-expandable pressure-sensitive adhesive layer.
Liner:

‘The liner -(5, 51, or 52) that can be used in the invention is an ordinary
release paper or the like. The liner is used as a protective material for a
non-heat-expandable pressure-sensitive adhesive layer, and is peeled off when the
pressure-sensiﬁve adhesive sheet is applied to an electronic part. The
pressure-sensitive adhesive sheet need not always have a liner.

Examples of the liner include substrates having a release layer, such as
plastic ﬁlms and papers which have been surface-treated with a release agent such as a
silicone, long-chain alkyl, or fluorochemical release agent or molybdenum sulfide;
poorly bondable substrates made of a fluoropolymer such as polytetrafluoroethylene,

polychlorotrifiuoroethylene, poly(vinyl fluoride), poly(vinylidene fluoride), a
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the invention may have a constitution conprising a heat-expipg?bl L ayer
and a non-heat-expandabl e pressure-sensitive adhesive | aye @6§@gd on
one or each side of the heat-expandable |ayer, or nay have a
constitution conprising a heat-expandable |ayer and a

non- heat - expandabl e pressure-sensitive adhesive |ayer which have been
formed in this order on one side of a substrate and further conprising at

| east - aRetrAdt SN eSS HE S Sieht Ve adhegj er_cont aini ng no
heat-expgndabl e'r%ix%r 'osphfelr eé’ﬁﬁ?ge&’?, t he nghﬁ-/(ﬁ}ggt@%’/expanda%re. -

Pr essur @hkRefidrbMBylaAdIeRlyM8erle@8Sride . bl
adhesi ve | ayer 7) ormedlyon thgﬁ(grg%eeF@%@%fﬂdhg%ﬁﬁggéﬁhgg%ﬂa{@
Furt her mRd®, ofhe hedjolse & BO@S S @nSSRFN! ¥y agdhesi fe Raving a
substrate as a support ggﬁgﬁe produced as ahsepara Ie’g¥%§ﬂ¥§&§%P€h t he
subst r atpp] YiéhePasi The PEA¢reGanf beMubdie dsulbafuystRit@ayrC seppiting fhayer or
heat - expandabl e | ayer or as a fixed type in which the substrate is

t enaci oukhtyexpandidit ¥agert he rubbery organic elastic |ayer or

heat - expandabl e | ayer. The heat - peel abl e pressure-sensitive adhesive
sheet of the sdharlalkt ead ppforord Hyea ki®cocordindrii methagl. , Thellingeis @t a
poorly bondabl e substrate, while the heat-peel able. pressure-sensitive
adhesi vepastivaderlydimitdikinfthicknkessyqgd@ can be produced wth, e.g., a strongly
bondabl e substrate or a substrate which has undergone a surface

oxi dat i on tr eat néwthest-pediable ipkessurkisensitiyer adhesive dhedtafor eleetronic parts of
pressure-sensitive adhesive |ayers such as the non-heat-expandabl e

pr essur ¢he dp¥antion emay| Hayeve doastidntion gaeprigingss theat-exnandable dayed hansl ge

| ayer 7 (e.g., an Quternost non-heat-expandabl e 33 17 May 2006 .

pr essur do8diat-exppadable, presyae segritiveadhesive dyerdispesed pneane oreeash sidetafv e
adhesi ve, | ayer) be rotected with a liner provisiqnally adherent. thereto
20 as. 1 gy HEGebparabli FRyRR oF miy bevs e gongiulion FoRPOURE @ ety SaPeERlEase | 1

dhesi f , ) d i i.on. .Th - I
o essur d2ie 6  RoferEeTvacdle SR AR BT afteRgalrve BRCh, BRS) ¥5Rnt i on
can be 'fﬂn‘h&f ir{ ?ﬁi?no% raof Q)%gt de{)ﬁp & su%'étrcjitgeanld' ﬁ?th r"‘@&’ﬂ ls.ﬁlgé!a?qez}sﬁ "
el ectronir¢c part, the ehea -peeﬁ‘la e pressure-sensi Fl verR nesi've sheet for

el ect r.'QrHr&inQ@r;Sréssnf@&é@igiazﬁ%ﬂﬂé’s@vealfayé}tcﬁhﬁﬂﬁhg g,mﬁagée%gﬂ%}g{ gliér%p%%regue to

the pressure-sensitiv esive O € non-heat - ex

Pressur gegenstifel VaoAKBASIxpEndaBYE! prédi@R-sbRGtifd Nejdgekivd aligyer. . 41b . or. ..

pressure-sensitive adhesive layer 7) formed on the other side of the substrate..
Furthermore, the heat-peelable pressure-sensitive adhesive sheet having a substrate as'a~ -
-support can be produced as a separable type in which the substrate can be easily peeled - -
from the rubbery organic elastic layer or heat-expandable layer or as a fixed type in
which the substrate is tenaciously bonded to the rubbery organic elastic layer or
heat-expandable layer. The heat-peelable pressure-sensitive adhesive sheet of the
separable type can be produced with, e.g., a liner or a poorly bondable substrate, while
the heat-peelable. pressure-sensitive adhesive sheet of the fixed type can be produced
with, e.g., a strongly bondable substrate or a substrate which has undergone a surface
oxidation treatment or the like. It is preferred that the pressure-sensitive adhesive
layers such as the non-heat-expandable pressure-sensitive adhesive layer 4 and

pressure-sensitive adhesive layer 7 (e.g., an outermost non-heat-expandable
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is desired to be ended, the sheet can be nmade easily peelaﬁ#;Pﬁf
separable by a heat treatnent due to the heat-expandabl e C g&&Q?es
contained in the heat-expandable |layer. In the case of the heat-peel able
pressure-sensitive adhesive sheet having a rubbery organic elastic |ayer
i nt erposed between the substrate and the heat-expandable |ayer, the
following effects are brought about. Wen this pressure-sensitive

-adhesi VeyresshiRaensitite AHRkive thyleParda bOEihQM 'pFesE’(_ﬁ*FIsenstitlf'\% ﬁﬂ&éi@@ﬁyﬁ% pehe. oo

pressure-sensitive adhesive 'sheet satisfaCtorily confornms to surface

- shape ofprbfeete@! wigh r0Minér PAsvisiSniBlyt AdHeiéht ehartd Gblas & prdves: A enM;]
organic elastic layer. As'a result, a |arge adhesion area-and an el evated

adhesi vepradticelngt fréh Suffbring £8€breadb @nadHebive 588 i, @ais0ABY chivemadhiesi ve
sheet is heated for peeling, the expansion (volume chahge) of the

heat - expandabl e Theylesat-pédtatde praze@eiseaditive adickive| sheetafod elddirdnic ek ofan be
evenly expanded preferentially in the thickness direction. As a result,

t he sheehe daventien paelbednahé fomm efenshdey . tapd) orcitle tliken, Wirvedpplibe o tahe

heat - expandabl e m crospheres contained in the heat -expandablpe | ayer have
a sonewdctionicgemrpahd hedteeediablegiresspre-feasitine wdhestuer sheeefoatel detrbhic aiake
thereto is buffered by the rubbery organic elastic |ayer. Consequently,

t he heatcambpdaudds & d prpdeterntined hdhesivg forst ede so thepressuteasensitivcl adtediveur f ace
roughness. The heat-peel abl e pressure-sensitive adhesive sheet for

el ect r orfifdhpaen-heasfexpanslable\paessiersensisive péhesivedayege Yheoghe pdfetedatiaiee. For
exanpl e,, pressure-sensitive 34 17 May 2006 . adhesive properties such as
adhesi ves fdssired 0abe prdedytheathegt earybe Mmady easibb perlaRje 105 seprsable hyenbeat use
due to the non-heat-expandabl e pressure-sensitive adhesive |ayer; the

pr essur TGHRSY 1quF o4 fderyexnenddhie eaﬁms%heé%ss?qrgtma%@Prééheoh?atmeﬁp%@gwea~ heat
treat merlt; and the heat treatnent for |owering adhesive force does not
result iR A considerable increase in the amount of contaminants, in

partl ool ar, T\ 9 SRRLA 00 G 0 SR RSFL B RERL BBE R AC, .
pr essur d-Sencppep R Gl IR ARKER SpARR dCRFRE PRl E arn e use
in applijgadr MRSfollSwiMal dfciOire BRdugh®Bbout. When this pressure-sensitive adhesive
.. sheet is applied to.an electronic part, the surface of the pressure-sensitive.adhesive sheet-
satisfactorily conforms to the surface shape of the electronic part due to the elasticity of
the rubbery organic elastic layer.~ As-a result, a large adhesion area-and an elevated
adhesive strength-are obtained. - When this pressure-sensitive adhesive sheet is heated -
for peeling, the expansion (volume change) of the heat-expandable layer can be
precisely controlled and this layer can be evenly expanded preferentially in the
thickness direction. As a result, the sheet can be peele.d off more easily. In addition,
even when the heat-expandable microspheres contained in the heat-expandable layer
have a somewhat large particle diameter, the uneven surface attributable thereto is
buffered by the rubbery organic elastic layer. Consequently, the heat-expandable layer
can be regulated so as to have reduced surface roughness.

The heat-peelable pressure-sensitive adhesive sheet for electronic parts of

the invention has the advantages described above. For example, pressure-sensitive
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el ectronic part remains bonded in a given period and this agﬂgfegwﬁéate
is desired to be ended after acconplishnent of the purpose £t ng,
but al so that surface of the electronic part from which the adhesive
sheet has been peeled is desired to be less contam nated. In particular,
t he heat - peel abl e pressure-sensitive adhesive sheet for electronic parts
is nost suitable for use as a tenporarily fixing naterial (e.g., a tape

for.  tenyhesiveyplopitieg such as hdiesive dosesianbeofuibBciegolaied fabidsngofo the a o

protective material in steps other than.processing.,,,. _: . ........

..... Thetendddhost floe tprthe asmihegt-expaatigdé rppedsorepensitiae adhekiveg 1dyer;t the

i nvention conprises applying the-heat-peel abl e pressure-sensitive

adhesi veredvaetsehntivehdesivesheet cambe sadily peekedaiffthroughi £heza trieatsent;laat t he
non- heat - expandabl e pressure-sensitive adhesive |ayer comes into contact
W t h t héheheat treatment farlowemng adhesivp force de¢smpt résultdh @xonsidérsblpandrease

Exanpl es of the processing of an electronic part include various

pr ocessiindgbe sinsnng of chptamzants, sh darggulardifing, contaminants. anthef heat-pgelablessi ngs
of sem conductor wafers. Durin such processings, the heat-peel abl e

pr essur eSREr sensitive @HbesiVee sfmgé@n fber used efor rrefFmangstly t Ismajning: elesienisl so t o
protect the electronic part. The electronic part is_not particularly

| i mi t ed Re&ts|beRdedas Hawever.|disin thesejadvantegasothe Jat-peclabls pressurgrasnsisive
SUbst r atEBEIT ST PeWeRYoRdS G anhah BERIRAGES n HEha SEAE on,
Che 35, ARG YOOFE ThAgveh Artion pf 208 AeiHL SR CRIBE Pt he
heat ¢ r caps€ ARy BRORITNREN of B0 eo® P br it du Hise" it SHERS oot ve

heet f e t | . ; '
sheet Trag H%u %{?géot’n?%elﬁ%lpﬁ{e acﬁ%%‘iv@%h@&rﬁﬁ%{)l%&giﬁ’@e%ﬁ i@ MHeiEY ‘PcP'B!(e) ?&s@

heati ng uni ., a pl ate, r drying oven,

near - i nfdatLdnitadp. InTPﬁ-tiBﬁﬁxt,itﬂg HeBMPRA M pReskire-sBNitiRAhiReEHeadHeyt fdrmi t ed
as long as it is not Tower than the tenperature at which the

heat - ex paadrblepdisGs afRNARBle for hfitasterRpRiay dixkligemh@emalr (elped tapé for

expand. Conditions for the heat treatnment can be suitably determ ned

accor di ngmiporaiy €ixitgiin@be processing of electronic parts or as-a protective material in -
steps other than.processing. ... .-

The method for processing an electronic part according to the invention
comprises applying:the-heat-peelable pressure-sensitive adhesive sheet- for “electronic -
parts to the electronic part-so-that the non-heat-expandable pressure-sensitive adhesive:
layer comes into contact with the electronic part and then processing the electronic part.
Examples of the processing of an electronic part include various processings such as the
back-side grinding, dicing, and fine processings of semiconductor wafers. During
such processings, the heat-peelable pressure-sensitive adhesive sheet for electronic parts
functions also to protect the electronic part.

The electronic part is not particularly limited as long as it is known or in
common use. Examples thereof include semiconductor wafers (e.g., silicon wafers),

multilayered substrates, laminated ceramics, and molding packages. In the invention,

a semiconductor wafer or laminated ceramic can be advantageously used as the
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degree of decrease in adhesion area, which depends on the s &épgoaéate
of the electronic part, kind of the heat-expandabl e nicrosg% g< VBt .,
and to the heat resistance of the substrate and electronic part, nethod
of heating (e.g., heat capacity, heating unit, etc.), and other factors.
General conditions for the heat treatnment include a tenperature of from
100 to 250C and a heating period of fromb5 to 90 seconds (in the case of

~heat i ng el¥tioRicepaot THedhFad¥ (alih&idd %83 oFihd él@é’f#'iic‘f ﬁaé%)élaw%ﬁﬂé% &y dhaPe,the
| . .

case of heating in a hot-air drying oven or the

~heat-exggﬁg@ﬂmﬁnnmﬁ&aghgx§ensitive. adhesive layer is . heated usually
under such conditions to expand and/ or foam the heat-expandabl e

ni crospheres corflgi livadtrtdigksi for peeliiy the hegfeklablefeRURSSkifive afisdsiviev e
adhesive | ayer expands and deforns to form uneven surface, and- the

non- heatsheatrfeom el edectpnessur @ndeneifoined aithas iapgropsiyte heafirpourdedueh 88 t o
formuneven surface accordingly, whereby the adhesive force is reduced
or | ost.eghehbtegatef hatatindyingoevenbe reanthificteddamp. dhe hiedtalgltempéramgee is
according to the intended use. In sone cases, an infrared |anp or hot

wat er camtlpartimdatlyaimitee@atlospas deis Bunewgudmnl the teinperatuee tat ovhich thar t
obt ai ned t hrough processing by the processing nethod of the invention
has suf fkeatexpandabler fieresphsrasarinnshe oreat-Exmmdabie s layst abegioi tt , expand

el ectronic part is not a defective_and can be put to practical use. The
heat - pee@@bﬁ@rﬁr@fﬂm beas dreaimany cam b syitally sleaning aceerding\ierthe desiredf t er a
heat treatnent, can be easily peeled fromelectronic parts while causing

little 3eErer dfilpersatsanaghesion #atiiHCh denenduomihesurtasestaig Rt hewlecgraist can
dnes: e &g BF B otsvishale Figrosoimen s o 5 ek B BpROPh e
P oo AR W B AFRBRLAH, BBES L i paR R SRR o
L1, Do SFPELIRERE! T AT 15 AL heinABlA SRR AT D
Exanpl esgoRbB50°C and a heating period of from 5 to 90 seconds (in the case of heating
- with a hot plate or the like) or from 5 to 15 minutes (in the case of heating in a hot-air
drying oven or the like). .The. heat-expandable pressure-sensitive adhesive. layer is .-
heated usually under such conditions to expand and/or foam the heat-expandable
- microspheres contained-therein. - As a-result, the pressure-sensitive -adhesive: layer
expands and deforms to form wuneven surface, and- -the - non-heat-expandable-
pressure-sensitive adhesive layer also deforms to form uneven surface accordingly,
whereby the adhesive force is reduced or lost. The heat treatment can be conducted at
a suitable stage according to the intended use. In some cases, an infrared lamp or hot
water can be used as a heat source.

Consequently, the electronic part obtained through processing by the
processing method of the invention has suffered low surface contamination. From this
standpoint, this electronic part is not a defective and can be put to practical use.

The heat-peelable pressure-sensitive adhesive sheet of the invention, after a

heat treatment, can be easily peeled from electronic parts while causing little
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50 parts by weight of n-butyl acrylate, -50 parts by weight of

2-et hyl hexyl acrylate, 5 parts by weight of acrylic acid, G7MWQO6by
wei ght of 2,2'-azobisisobutyronitrile, and 200 parts by wei ght of ethyl
acetate were introduced into a 500 m three-necked flask reactor

equi pped with a thernonmeter, stirrer, nitrogen introduction tube, and
refl ux condenser so as to result in a total anpunt of 200 g. The

< resulti pgnifnitfatlo® VRGtHRIhbfeS dhd QihedRRWhedt EQURavM N Bllent peelability after i
i ntroduci ng-.nitrogen gas thereinto to thereby. replace. the air in the

react or heaMnTghwhifIkt réQigy dheneanf idesivé HeopepiaResTbie l@eatm% nSCgﬁseﬁﬁlﬁn zeaCt or .
was regulated to 58C and the reaction mxture was nmainfained int

st at e f die lebppdelabldipriessiurd- @erﬁﬁmlz&ﬁhesnwh)ééfﬁﬁ Lgehll 0., agbﬁnpcﬁféhl?(ﬂ')ﬁﬁg c
copol ymer (often referred to as "acrylic copolyrrer "). was Obtained. An
acryl i cnptembin the paoesssing/ef detealcvrter epared by incorporating 2 parts by
wei ght of an isocyanate crosslinking agent into an ethyl acetate solution
contai ning 100 Thartenkiynweillgbé¢ defcribeé telowy lih resipotiytad royArefarends xed wit h
35 parts by weight of heat-expandabl e m crospheres (trade nane

" VAT SUMVBEX@nMe§ROBPHEREN Fenb 0D shouldamof det comstiudd/ avhbeingrdimitedidlyi thees yaku

K. K). This mxture was applied to one side of a 50 mthick

pol y( et Byrmplest er epht hal ate) film (PET film) in a thickness of 40 W on
a dry basis. The coating was dried to form a heat-expandabl e |ayer. A
non- heat - expandabl e pressur e- senE¥AMELEghesi ve | ayer A

(cont am nati on- reveni)l ve ., pressure-sensitive adhesive |ayer) (thickness,
3 m formed by Maﬁ% Md’tﬂelglllfd?ﬁrp Betvbaeryiate, 20Nmagts yoweight of 2% Vbd to
thi s heat - x abl e | a heat - peel ab pressyre-sensiti

adhesi v&° ’éf gf pf’-ﬁ% nsY"F‘c fl &h &5 | 1% gb? Bt aYVﬂgﬁt.

mrgﬁfzg@aﬂf e TCE gw:etammf: e
2o Dy @@me%%ﬁé S 088 o B B Y g i oo o o
Wer e I niLpeieksh fuBk Card el %n&eﬁ&fr%o %ugc%(f‘egulft éﬁlfotalraﬁﬁ ?f %pp@ge with a

t hernoneter, stir rer nitrogen intro lon tu ondenser so

ats to (r]I ?@ulttngl HixPurk Gl SR YHH atut 2Qfdus whilB €ntk&Faéingl rﬁ&ogemgdsrtﬁer\em%
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..to thereby replace the air in the.reactor with.nitrogen. ..Thereafter, -the.temperature.

inside the reactor was regulated to 58°C and the reaction mixture was maintained in this
‘state for about-4 hours-to conduct polymerization. Thus, an-acrylic copolymer (often -~
referred to as "acrylic copolymer A") was obtained.

An acrylic pressure-sensitive adhesive prepared by incorporating 2 parts by
weight of an isocyanate crosslinking agent into an ethyl acetate solution containing 100
parts by weight of the acrylic copolymer A was mixed with 35 parts by weight of
heat-expandable, microspheres (trade name "MATSUMOTO MICROSPHERE F-50D",
manufactured by Matsumoto Yushi Seiyaku K.K.). This mixture was applied to one
side of a 50 um-thick poly(ethylene terephthalate) film (PET film) in a thickness of 40
um on a dry basis. The coating was dried to form a heat-expandable layer. A
non-heat-expandable pressure-sensitive adhesive layer A (contamination-preventive

pressure-sensitive adhesive layer) (thickness, 3 pm) formed by the method shown below
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for about 1 hour while introducing nitrogen gas thereinto t ersg
replace the air in the reactor with nitrogen. The tenperatuf% aﬁ&l é t he
reactor was regulated to 57C and the reaction m xture was naintained in
this state for about 5 hours to conduct polynerization. Thus, an acrylic
copolynmer (often referred to as "acrylic copolyner B") was obtained. An
acrylic pressure-sensitive adhesive prepared by incorporating 3 parts by

wei ght . ofasaranefeersyl 1€ tis hédtekpar@iablgaifer) NTRu2 8 hehtdel dlhratRrE nyiiven -
containing.. 100 parts by weight.of the acrylic, copolyner B was applied
to a | i rmdhedive shettofeheenstintionshem & Fipyl hasbbtamed. t hen dried. Thus, a
non- heat - expandabl e pressure-sensitive adhesive |ayer (often-referred-
to as " MNon-HeattExpapdatda Biegsipe-Ssnditie=AdinsiveiDager Adhesi ve [ ayer A')-was
formed on the liner. EXAMPLE 2 The sane heat - expandabl e | ayer (thickness,

40 pm) as i n Exdfpiaets bywesightf afrmybatybacrylate, SO gertoby avebght pifiethiyl adryRET fi |l m
in the sanme nmanner as in Exanple 1. A non-heat-expandabl e
pr essur & patsshyt weighhdhegyheatidy@d mBri(lpoweight ofi2 2barobistpbutyrondtrile, and
radi ation-curing, pressure-sensitive adhesive |ayer) (thickness, 2 pm
formed BAPOtpsets byeweight efheshyl dsetatawaresintrodunstl antoead 5@ mi Hirsemeckeddlashindabl e
| ayer. Thus, a _heat-peel abl e pressure-sensitive adhesive sheet of the
const i t Ueaser eqiopwedi withi 3y thermamster.optiragrn arogrp rinteduiction pubgd aasidereflux
Pressure-Sensitive Adhesiyve L%er B: 38 17 W%ZOOG An acrylic

pao
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pr essur €OBENSEER §0,28 tgdpaidt ipa g Bet 920012 o rihs rasulting miptuts gyasstimgg

i gh h yl . 3 b i.gh i e.
cr ossl i Rl %@,o:ué‘ééma@ew@ff&%@r%é&% iP5 egh (EGRIS ' Q0PEPY SRPI DRI Rat i on
initiat t opal i tl i nitiator.), int 100 b i f
the aoryi1e CERBBOR O lns TR0 sRtR(:E Hoite i Rafios R TRENABLIS 376 T on
a dry b aa?fdsﬂlg.r}?actt%ﬁ tl'll‘%dwa THﬂ%ntaigeqP?lp-ﬂggas € %81&??03%? ;52 hours to conduct

pressure-sensi Ui ve “adhesi've | ayer (oTten rererred )

. Rg”l' !‘ﬁgﬁgﬁiﬁ%ﬁ/ﬁ{;@iﬁ%ﬁ%mﬁe&%w& GHOERIUSed RY S "Rrylic\@polydiered on
B") was obtained. An acrylic pressure-sensitive adhesive prepared by incorporating 3
parts by weight of an epoxy <crosslirﬂ<if1g agent into an ethyl acetate solution containing:

.. 100 parts by weight.of the acrylic.copolymer B was applied to a liner in a thickness of 3 ;
pm on a dry basis and then dried. ‘Thus, a non-heat-expandable pressu‘re‘-sensitive
-~ adhesive layer (often-referred-to ‘as "non-heat-exbandable' ‘pressure=sensitive’ adhesive -

layer A") was formed on the liner.
EXAMPLE 2

The same heat-expandable layer (thickness, 40 pm) as in Example 1 was
formed on one side of a 50 um-thick PET film in the same manner as in Example 1. A
non-heat-expandable pressure-sensitive adhesive layer B (contamination-preventive,
radiation-curing, pressure-sensitive adhesive layer) (thickness, 2 pm) formed by the
method shown below was transferred to this heat-expandable layer. Thus, a
heat-peelable pressure-sensitive adhesive sheet of the constitution shown in Fig. 1 was

obtained.

Non-Heat-Expandable Pressure-Sensitive Adhesive Layer B:
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The sane heat - expandabl e | ayer (thickness, 40 m) as in Exarrﬁlzlg/l[l aﬁﬁl)
formed on one side of a 50 pmthick PET filmin the samre m ay, n
Exanple 1. A mixture conprising 100 parts by weight of an acrylic
copolynmer C prepared by the nmethod shown bel ow and 3 parts by wei ght of
an isocyanate crosslinking agent was applied to the heat-expandable

| ayer in a thickness of 3 mon a dry basis and then dried. Thus, a

+.- non- heat - expandabl frieaRihfe-saRRIVE! MBesiRIPRPANE HyAUES Oﬁ@gé%go%r@% ;ed—«—s-

to as "non-heat-expandabl e pressure-sensitive adhesiv

formed. byutdigiaromangethane acrlaREd paith BY (edift lofas Ssoc?ﬁlaﬁ’éﬁflrominﬁﬁglﬁgntpee n

treated with a rel ease agent was superposed on the non-heat-éexpandabl e:-

pressur @n&&]’lﬁhﬁt:’; bo weighsiofer kal@ionspolyhetizatitn iditifel Gshosdpd®madriZtien fil m
faced the adhesive |ayer. Thus, a heat-peel able pressure-sensitive

adhesi vénisibeetin®f 1(0hears dyséiphttdfale sirgNdicdpdlyrhé B Wasappliditaiarl@dr in £Cryl i c
Copol ynmer C. 80 parts by weight of 2-ethyl hexyl acrylate, 20 parts by

wei ght  oliickreess yaf a¥ |ymrghal diye basts pad tthebydrisdi gThugf a amnleatexgandabld. 1
part by weight of 2,2'-azobisisobutyronitrile, and 200 parts by wei ght

of et hylprassetatnsitver eadhesiveduayed (oftero ref&H@l no t v etnondwkitexfahdatite
reactor equipped wth a thernoneter, stirrer, nitrogen introducing tube,
and r ef Ipmessurerschaniiser adhosizg layer IB'Ysvdstfoinmedeont the dineranount of 200 g. The
resultant mxture was stirred for about 1 hour while introducing nitrogen
gas thereinto to thereby replacEXAMPLE3in the reactor with nitrogen.
The tenperature inside the 39 17 2006 reactor was requlated to 58C

and this mxturé: hﬁésmﬁ&%?%méahlmgﬁf §thickgess, @ Hmbauin Pxampiarls e
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S B R T M T L
o LCRLRG NG o SATROTSOLR A°E, LG SARRMFLSAN 6B
200, 3, TR b a0 PLY S 1 £ aEY i i
Thus, a non-heat-expandable pressure-sensitive -adhesive: layer. (often referred to as
"non-heat-expandable pressure-sensitive adhesive layer C") was formed. Furthermore,. . .
a PET film (thickness, 50 pm) which had been treated w1th a release agent was
- superposed on-the- non-heat-expandable - pressure-sensitive -adhesive layer- so -that 'ihﬁ -
treated side of the film faced the adhesive layer.  Thus, a heat-peelable-
pressure-sensitive adhesive sheet of the constitution shown in Fig. 1 was obtained. ‘
Acrylic Copolymer C:

80 parts by weight of 2-ethylhexyl acrylate, 20 parts by weight of
acryloylmorpholine, 3 parts by weight of acrylic acid, 0.1 part by weight of
2,2'-azobisisobutyronitrile, and 200 parts by weight of ethyl acetate were introduced
into a 500 ml three-necked flask reactor equipped with a thermometer, stirrer, nitrogen
introducing tube, and reflux condenser so as to result in a total amount of 200 g. The

resultant mixture was stirred for about 1 hour while introducing nitrogen gas thereinto

to thereby replace the air in the reactor with nitrogen. The temperature inside the
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EXAMPLE 4 The sane heat - expandabl e | ayer (thickness, 40 m Eghkpﬁﬁﬁﬁnple
1 was fornmed on one side of a 50 pmthick PET filmin the Y er as
in Exanple 1. A non-heat-expandabl e pressure-sensitive adhesive |ayer D
(contam nation-preventive, radiation-curing, pressure-sensitive adhesive
| ayer) (thickness, 5 n) forned by the nethod shown. bel ow was
transferred to this heat-expandable .layer.- Thus, a heat-peel able

Pr eSSur geas R Sidsind Qi8S 5YR aRE R RfixthROwEORSHdiitd ANLS

was obtai ned. Non- Heat - Expandabl e Pressure-Sensitive Adhesive Layer D

100 par hguRyY toVofiiict Opolbmetbatml ¥ | Biee reshltR kéachin Wal@e @ontaining a
2- hydroxyet hyl acrylate together, 0.1 part by wei ght of

2, 2" - azobpslymen)Uivis Pbinfedi info 1aREr 28 hepiiink Sanldy thidveiiffite Qfaseltitxll. atRd at e
were introduced into a 500 m three-necked flask reactor equipped with a

t her nongbleent phaser Geptafié t pHAGEN was trepBuEd, i Iéavihﬁbﬂae preéipitee] UXhagnisnser
so as to result in a total anount of 200 g. The resul tpi ng m xture was

st i r r ed rfaleculdyosmponeiis Uwerehietr@vedit rTigugintg srept fopgemogiag lbwermeicotlar t 0
thereby replace the air in the reactor wth nitrogen. Thereafter, the

t enper atamponents des filrther eandustedimdce. e Jhlesdatier, tethyb d€etatawhstiheoduead to on

m xture was kept in this state for about 7 hours to conduct

pol ymer iadpsi tha totaharsourdio @00l  dbus, anetlyd lanttatersobuioh abniaigngan aaylit i ¢
copol ymer (often referred to as "acrylic copolyner D-1") was obtained. 1
part by copolymer ftengeferedtpasiooslieee &1 QY vpgpbtainedene | socyanate and
0.1 part by weight of dibutyltin_dilaurate were incorporated into 100
parts by weight of the acrylic c ; , and the resulting mxture

b
was stirred at C for 24 hour ile substituting nitrogen gas wth air
to obtain an et |Sa@eéteat-sxp§8§%h\?%¥e&§t§t°§rl?ﬁsnéb &‘rg’in)aﬁsr&?’l Em{‘,%ﬁoll Vaer
(often referred to.as . "acrylic nmer..D'). An_acryl.i
pr essur doTRIIT ?W&l‘%ﬁf&ﬁiﬁ%ﬁbﬁhm@h n tihﬁé%fPfJB}aﬁP?rr?é 1%%53?1?? lhy “hei ght
of an i a slinking agent, .and 3, part weight of a.
oot ati SRAORGRERN ohe R RS BRhay, ChentalipRieRive i i o
an et h%di%’?cﬁ{-&irfhg? VrétsinR e QRN A bt difle HADerd Hifiknlls, W[ trothed BF BET V! 1 C
copol ymer was ‘ ;
. method shown- below was transferred to -this heat-expandable -layer... Thus, a
. .heat-peelable pressure-sensitive adhesive sheet of the.constitution shown in.Fig. 1 was -
obtained.
- Non-Heat-Expandable Pressure-Sensitive Adhesive Layer D:: - ~oowmmm oo o
100 parts by weight of butyl acrylate, 2 parts by weight of 2-hydroxyethyl -
acrylate together, 0.1 part by weight of 2,2'-azobisisobutyronitrile, and 200 parts by
weight of ethyl acetate were introduced into a 500 ml three-necked flask reactor
equipped with a thermometer, stirrer, nitrogen introduction tube, and reflux condenser
so as to result in a total amount of 200 g.  The resulting mixture was stirred for about 1
hour while introducing nitrogen gas thereinto to thereby replace the air in the reactor
with nitrogen. Thereafter, the temperature inside the reactor was regulated to 58°C
and the reaction mixture was kept in this state for about 7 hours to conduct

polymerization. Thus, an ethyl acetate solution containing an acrylic copolymer (often

referred to as "acrylic copolymer D-1") was obtained. 1 part by weight of
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applied to a liner in a thickness of 5 mon a dry basis and 2Bfndﬁbied.
Thus, a non-heat-expandabl e pressure-sensitive adhesive Ia} £ 8n
referred to as "non-heat-expandabl e pressure-sensitive adhesive |ayer
D') was fornmed on the liner. COVWARATI VE EXAMPLE 1 A heat - peel abl e
pressure-sensitive adhesive sheet was obtained in the sane nanner as in
Exanpl e 1, except that a pressure-sensitive adhesive |ayer was not forned

-on the heabseNBAB Hend fﬁ}é@}ran%tgagg ?9;@%¥§%E&g@u§?% ﬁﬁmﬂ%tﬁere ‘

bywei ght of r-butyl acrylatée, _ acryl ate, ” 5‘
parts bynadphahied QhtodRI0Ypdres @}ghﬁgh@’ g% ﬂli@‘éérgff?éf c Vl\gx_m:r i, ]gnd the resultin

2,2'-azobi sisobutyronitrile,” a 00 parts b I ght of toluene re

i nt r oduGeisttir® bwfas 5tiRRA 4115000 RE28E R “ftﬁ1_es§sb§tﬁa1%g)hitro%&wfglemath%ﬁ o @

thernoneter, stirrer, nitrogen introduction tube,” and reflux condenser

SO as t @bi#s dhtethyl adetht @lutdiiDebHtaiRing 280aclylicT B6polRfeH (oo réflexbd k@ a¥as
stirred for about 1 hour while introducing nitrogen gas thereinto to

t her eby "s@pliaceogoliyenai rD'HN t A& raeBticOpreswhreRemvitived gRihesive Epreparp@r By ur e
inside the reactor was regulated to 60C and the reaction mxture was

mai nt ai necbrporating 8 Eriztley weightladuin Bokyanate drosstinkigg cigentp ahy rieparzsaby on.
Thus, an acrylic. copolyner (often referred to as "acrylic copolynmer E")
was obt aveight. of Tawvadiatidrs pblymesizaiun oiitiser (photpalyaerizetias slitiatki)nigtoagent  and
35 parts by weight of heat-expandable m crospheres (trade nane

" VATSUMEHE] 4tetate sohufiop0dtainiaROSPIHERE b -weiglit, ofnthe at piic .wopalymer Ihwesinot o
Yushi Seiyaku KK.) were incorporated into a toluene solution containing
100 par tapPhsd tfeiaglirer dn & Hucknesy of & naopolay der basis Tid shemi siied: e Thas, appl i ed
to one side of a 50 mthick PET filmin a thickness of 40 mon a dry
basis. T98-heahexnapdable @rgsswresensitbyen adhssive- é&mndaﬁﬁ% refgred  fvithg a

T AR TN W 0 K D IRCRINNG  EE
sheet was obtained in the éﬁrﬁPmﬂﬁVﬁEMPLE 1
A heat-peelable pressuie-sensitive adhesive sheet was obtained in the same
manner as in Example 1, except that a pressure-sensitive adhesive layer was not formed .-
on the heat-expandable layer....: ... ... ,
COMPARATWE EXAMPLE 2
70 parts by weight of n-butyl acrylate, 30 parts by weight of ethylacrylate; -
5 parts by weight -of acrylic acid, 0.1 part by weight of 2,2'-azobisisobutyronitrile, and
200 parts by weight of toluene were introduced into a 500 ml three-necked flask reactor
equipped with a thermometer, stirrer, nitrogen introduction tube, and reflux condenser
so as to result in a total amount 0of 200 g.  The resulting mixture was stirred for about 1
hour while introducing nitrogen gas thereinto to thereby replace the air in the reactor
with nitrogen. The temperature inside the reactor was regulated to 60°C and the
reaction mixture was maintained in this state for about 6 hours to conduct
polymerization. Thus, an acrylic copolymer (often referred to as "acrylic copolymer
E™ was obtained. Two parts by weight of an isocyanate crosslinking agent and 35

parts by weight of heat-expandable microspheres (trade name "MATSUMOTO
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Exanpl e 1, except t-hat a nere pressure-sensitive adhesive l%ﬁ WAS6
formed fromthe acrylic pressure-sensitive adhesive A wth ay

i ncor porating heat-expandabl e m crospheres thereinto and that no
pressure-sensitive adhesive |ayer was fornmed thereon. Eval uation of
Adhesi veness: Each of the pressure-sensitive adhesive sheets having a
width of 20 nm obtained in the Exanpl es and. Conparative Exanpl es was

- -adher ed NCROPOUFRE! BISODF r'ngan&}}%%% B MRS Sy ﬁ%gl)@{l%ggg gee. o

"LUM LAR 5- 10", manuf act ute I'ndustri es,

sarrples:-ly@,a& g@hided tbRiend 801uBBR! cRfhGa) VROf e h! i300 -
nm m n; 123 ri n applicat iegn to a S(;‘[Ogi nl egs-stgat[arlg Bfgfgkl(ltsﬁfsﬂ%eg%%xh%l at e)

by —the chbpblyRer BI MhasMiitie Wit ifiel ¥olone didel o \E 56 Wil-RfciABREShILInFPr ce to
SUS 304BA). Wth respect to Exanples 1 and 3 and nparative Exanples 1
2, and 3nickddd® of 40BEn 6h aldi9 bABIAS UTRETESUtingBA: drRaf tarferh @daiBxpaadisbl@f t er
3-mnute heating in a 130C hot-air drying oven. Wth respect Exanples 2
and 4, therhaviag acthickhess ofel@sjune TEhts, welicat-psitlé prdssurademitivaadhegdvdef or e
heating; after 10-second irradiation wth an air-cooling high-pressure
mer cur y sheatpvag 4btainkdm n) (the sane applies hereinafter) and before
heating; before irradiation and after 3-mnute heating in a 100C hot-air
dryi ng oven (the sane applCOMPARATIME EXAMBRE Ifter the irradiation and
after the 42 17 May 2006 heating. The results. of the evaluation are
shown in the colAipressutetsernsitive aldgcsivae gheep®vas phtpined rin theesamahineniies |ag w

Met hod of Measuring Adhesive Force to SUS 304BA 180 Peel adhesive_ force
“( pr essurbxagpis i + ¢xgeplaidifies imese Prasawsy-semgitpe adhpsive laygp pas dempegnfres they SUS
304BA pl ate, was neasured in the follow ng manner. Each

pr essur &ERISs| PIRYREIRMmeidive e adhesive (2o f'ﬂ*ﬁ%ﬁl“d eInCoEpoTaiing|  hsat-cxpandaple

non- heat - expandabl e pressure-sensitive adhesjve a¥.er i de or

nont - cx BiRHRRRGe iesBafy ahd CHET iD, BreSTHESTORNe apUEEE oo fored

pressur eﬁ-lgrggrii tive adhesive | ayer side),

Evaluation of Adhesiveness:

Each of the pressure-sensitive adhesive sheets having a.width of 20 mm
.obtained in the Examples and Comparative Examples was adhered to a polyester. film = .
having a thickness of 25 um (trade name "LUMILAR S-10", manufactured by Toray

* Industries, Inc.). - These samples-were examined for 180° peel adhesive force (peeling -

rate, 300 mm/min; 23°C) in application to a stainless-steel plate-(SUS 304BA plate) by
the following measuring method (Method of Measuring Adhesive Force to SUS
304BA).

With respect to Examples 1 and 3 and Comparative Examples 1, 2, and 3,
the times of the measurement were: before heating; and after 3-minute heating in a
130°C hot-air drying oven. With respect Examples 2 and 4, the times of the
measurement were: before irradiation and before heating; after 10-second irradiation
with an air-cooling high-pressure mercury lamp (46 mJ/min) (the same applies
hereinafter) and before heating; before irradiation and after 3-minute heating in a 100°C

hot-air drying oven (the same applies hereinafter); and after the irradiation and after the
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to an SUS 304BA pl ate (which had undergone ultrasonic cleaning in

tol uene) by pressing the adhesive sheet agai nst the SUS pl Y g/laﬂfopél ling
a 2 kg roller forward and backward once on the sheet. The resulting
sanpl e was exam ned for 180 peel adhesive force (pressure-sensitive
adhesive force) (N20 mm before and after heating (the
pressure-sensitive adhesive sheet was peeled off at a rate of 300 mm m n
-at: a termReffd Urtheqbsdd H€ RV Hiafl {owal in RO &81Rh: "Adﬁ\éﬁ{/ﬁ?&bé)gxf@g S
Contam native. Property: Each of the pressure-sensitive adhesive sheets

( heat - pagmitbinghd Yl belekai ned in the Exanpl es and Conparative Exanples
was adhered to -a mrror-polished- 4-inch silicon wafer. After these
sanpl es Methed af Mewalinb A dHesive Fofeto $USRI4BA he adhesive sheets were

peel ed off at various tinmes according to the adhesive force neasuring
test described 1800Peel abhesisé Fare® (préghesseasitit @ adesiveuor@) INSBANRY ihhe
peeling were exam ned by XPS (X-ray photoel ectron spectroscopy) using an
X-ray phpphedtioattoom StiSes04Rmailae wa thehsirdd e the Golbwih@gmmaar b@ack! enent
proportion Rci (% and simultaneously determ ne the surface silicon

el enent mpessprersehsitiviRs ;adhédive Fshedter @0r emm t hveidey | gvasal appliedy - pol i thbed
surface of a 4-inch silicon wafer (the m nor-polished surface of a

4-i nch giontheehexpahdable opuelsicersenspives sadhesiwenkyen veadadhesheat-espendablaad not
been applied) was exam ned by XPS using the X-ray photoel ectron

spect r orfsesprergnsitiee adhesive layes sisla (eaerethe pressuressensitive aghresive dayeopidek 2
('/0) 43 17 I\/aUy 2006 Wth respect to Exanples 1 and 3 and Conparative
Exanpl edo1am SUS;AMBA plate Grhicky diad vpderaopn lsasemicopleaniag | inctotenay by

curT e LML CIhALe SU0ESLYS, SR ol bR SehaRc B0 Al Rl
Pee! o0, YLl S 23960, el Sk ol M B,
AT SBRG, Bt UBRSSTr P pB A SRS SRR e
adhes! vauNRLbALRERR ARELES L ol feARoARI 4 FALIAUUBNL, 30a

ai r-cool pressure nercury la /'mn) an m nu
-~ temperature of 23£2°C and a humidity of 65+5% RH). -

Evaluation of Contaminative Property:
Each of the pressure-sensitive adhesive sheets (heat-peelable type) obtained
~in the Examples and Comparative Examples was adhered to -a -mirror-polished-4-inch -
silicon wafer. After-these -samples were allowed to stand for: 1 hour, the adhesive -
sheets were. peeled off at various times according to the adhesive force measuring test
described above. The silicon wafer surfaces thus exposed by the peeling were
examined by XPS (X-ray photoelectron spectroscopy) using an X-ray photoelectron
spectrometer to determine the surface carbon element proportion Rc; (%) and
simultaneously determine the surface silicon element proportion Rs; (%). Furthermore,
the original mirror-polished surface of a 4-inch silicon wafer (the mirror-polished
surface of a 4-inch silicon wafer to which a pressure-sensitive adhesive sheet had not

been applied) was examined by XPS using the X-ray photoelectron spectrometer to

determine the surface carbon element proportion Re; (%).

43



heating in a 100C hot-air drying oven. Fromthe values of Rci, Rs;, and
Rc2 thus obtained, the difference between Rci and Rc2 [ Rci -1Rdday 2006
(=ARci -2)] and the ratio of Rc, to Rs; (9% [Rct/12s; (=Rc/sl)] were
determ ned to evaluate contam native properties. The results of the
evaluation are shown in Table | in the colums "ARci 2" and "Rcls;"

under "Contam native property”. The larger the value of ARcl 2 or Rcis;,

‘the higher the gggf fep&k t&%}itgﬁg}egqt LR aﬁ&'gon@%ﬁ% E&ﬁq&‘{% fﬁz_;%%%@fm

ARcl /2. or Rcis;. for a sanp ter heatin conpar e

the sammpecald®fsty Rad8aiduRitd 38 sIROR WIS fiffke HERWIEG th%ﬁiﬂ@ﬁ@g Slﬁ%el

contam nation. The X-ray -photoel ectron spectroneter used was -

"5400" ; hadBeuH ; fedrvithday hideMbGnRoh a siliton Wafél\%h%rﬁ@@ ¥ \g}éﬂgﬁ%&m&i@é ed

under the conditions of an X-ray source of K115 kV ( , a stage

tilt of skéet hadGbean E@é‘lédﬁaﬁéht B QRin@feCiReatifg id 431 F°0Udt-aleAS{HE Sl OWwRE
Mol ecul ar Wei ght: Each of the pressure-sensitive adhesive sheets

(heat - peespadiite Ekypples 0indidna@ ankiysik s Eyadiaetedson a @NebmwaRe sB &t | ve
Exanples 1 to 3 was heat-treated in a 130C hot-air drying oven for 3

m nut es whidtetheaddhesive tsheet hadfimes petlet heithyue daadietiGensd hestihg, affiemi ¥e

| ayer was rinsed with tetrahydrofuran (THF), and the resultant THE

sol ut i onsilicomsvaforamirfaeel faoint Wwhichgthe adbesienshiest had besmperiedapfiter(1BPEcond
apparatus) to determne the nolecular weight (weight-average nol ecul ar
wei ght ; imgdiatiopdwitly antajr-cadidg Fugh-pressioe enercurg lanp <46 me/mem sint i rmiradhesi ve
sheets (radiation-curing heat-peelable type) obtained in Exanples 2 and
4 were ibeatagilned§OVF bot-aindming @6sl i ng  hi gh- pressure nercury |anp (46
mJ/ mn) for 10 seconds and then heat-treated in_a_ 130C hot-air drying
oven for 3 ni nufEsn thegaluer efdRcr, Riveand Renthas optaingd, therdiffergnes batwsen i ve

et or m st AL Rt Dhiota PARC ] e oo e Bniey ket Gkl gire nay
ARG o L I N e RO T
shown in Table 1 in the columns "ARc;," and "Rcysi" under "Contaminative property".
The larger the value of ARci1 or Reysi, the ihigher the degree of contamination. . The
larger the value of AR¢j or Reysi for a sample after heating.as compared with that \for_,-
the sample before heating, the more the heat treatment enhanced contamination.
The - X-ray -photoelectron - spectrometer used was- Model - "5400"; -
- manufactured by ULVAC-PHI, Inc. - The ahalysis was -conducted under the conditions
of an X-ray source of MgK, 15 kV (300 W), a stage tilt of 45°, and an examination area
of 1x3.5 mm.
Determination of Molecular Weight:
Each of the pressure-sensitive adhesive sheets (heat-peelable type) obtained
in the Examples 1 and 3 and Comparativé Examples 1 to 3 was heat-treated in a 130°C
hot-air drying oven for 3 minutes. Thereafter, the surface of the pressure-sensitive
adhesive layer was rinsed with tetrahydrofuran (THF), and the resultant THF solution

was examined with a gel permeation chromatograph (GPC apparatus) to determine the

molecular weight (weight-average molecular weight; Mw).



(Mny) of 100,000 or lower was determ ned. The results obtai nﬁiy%ré(?\zoagom
in the colum "Content of conponents with Mwv of 100, 000 or n the
Tabl e bel ow. The apparatus used for the analysis was "HLC- 8120 GPC'
(trade nane), manufactured by TOHO Co., and the col unm used was "TSK gel
Super HM H H4000/ H3000/ H2QO0" (trade nane), manufactured by Tosoh Corp.
TABLE Adhesi ve forceContam native propertyContent of (N 20th) A Rci _zRcs;

- conponent s Bef orgyMbtedre Baher Z;re%_gﬁl%-rsel%@tfi@ Cadhibdice ‘.%éefb &éd?;ition-cuﬁ TEE
heat i ngheat i ngheat i ngheat i ngheat | ngheati ng100, 000 or [ower % Exam e

12. 940. Q_?e%ﬁpéaﬁ)lg@g\éﬁ%b‘%?rﬂeg iﬁ%&ﬁe@@%@r@w% irafliftbdB@kR -8 lail Sooling
I rradiation After 0.29012.01.505 irradiation Exanp |le

i?t 4106-\/ RRpeiisdd ImdRdryEReaiio(45 ABRARN FolIY0 De&Hs 4hH0theR - Rat-Hrédt@rihi on
er ‘

130°C hot-air drying oven for 3 minutes. Thereafter, the surface of the
pressure-sensitive adhesive layer in each adhesive sheet was rinsed with THF and the
determination of molecular weight (weight average molecular weight; Mw) with the
GPC apparatus was conducted in the same manner as shown above.‘

The content (%) of components having a weight average molecular weight
(Mw) of 100,000 or lower was determined. The results obtained are shown in the
column "Content of components with Mw of 100,000 or lower" in the Table below.

The apparatus used for the analysis was "HLC-8120 GPC" (trade name),
manufactured by TOHO Co., and the column used was "TSK gel Super
HM-H/H4000/H3000/H2000" (trade name), manufactured by Tosoh Corp.

. TABLE
Adhesive force Contaminative property Content of
"~ (N/20min1) 7 ARen . Ressi " | components - |-
Before After Before | After Before | After with Mw of
heating | heating | heating | heating | heating | heating | 100,000 or
) lower (%)
Example 1 2.94 0.02 150 | 25.0 0.68 2.22 10
| Example 2 | Before UV 1.47 | 0.88 13.0 1.10
' irradiation )
After UV - 0.29 0 12.0 1.50 5
irradiation
Example 3 4.41 0 4.2 19.0 0.34 1.10 2
Example 4 | Before UV 5.88 0.49 10.2 0.91
irradjation
After UV 0.78 0 ’ 12 0.29 0.5
irradiation
Comparative Example 1 343 0 11.8 90.0 2.50 5.20 25
Comparative Example 2 2.74 0 14.0 72.0 1.60 4.80 23
Comparative Example 3 3.04 4.12 30.0 55.0 0.56 3.00 20

The Table shows the following. The pressure-sensitive adhesive sheet
obtained in Example 1 had undergone a considerable decrease in adhesive force through

the heat treatment. The pressure-sensitive adhesive sheets of Examples 2 and 4 were
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0. 7801. 20.290.5 irradi ati on Conparative Exanpl e 13.43011.89g%gé8§g§ 2025
2 2.74014.072.01. 604. 8023 Conparative E xanple 3.044.1230. 055.09. % 0020
Com arative Examle 3 The Tabl e shows the follow ng. The
pressure-sensitive adhesive sheet obtained in Exanple | had undergone a
consi der abl e decrease in adhesive force through the heat treatnent. The
pressure-sensitive adhesive sheets of Exanples 2 and 4 were 45 17 May

. 2006. ablhBlette be destarRdiata st 2bipidtel§ oMetidRévefordd 8 e hRsVIseligbgatdy the
ultraviolet irradiation. It was thus ascertained that the

pressur efisemsthid ¥2easihes thae tixhgedsurbieakified adliesivsatBdtdbtainddoin Danipee
easily peelable by nere heating with a hot-air drying oven. In the

pr essur é-cagbs infade easilyipesiable haat hesthicavited hotaibdamiy @&nl to 4, the

val ues of ARCl.2 and Ras; for the silicon wafer surfaces fromwhich the
adhesi ve sheet sIn tedpressare-gpasitivd adhésive theatsi ohgained & Erimplegnitbi4ahé | y

| arger than the values of ARCL 2 and Rcjs; for the silicon wafer

sur f aceyaluenof MiechandRea ddrabe sidicemeafes shidaces fmm phadhalie adhestveshedieat i ng.
In particular, in the pressure-sensitive adhesive sheets of Exanples 2
and 4, ﬂlhébempﬂsledmeug@tingrvéers nel dignificandly laiger than the valves dddRamagnd in
the case of the pressure-sensitive adhesive sheets obtained in

Conpar atRose fExthapilicon iwaler surfadge fipm wwduch dfe adbesive sherts Rad deerf peeledie
silicon wafer surfaces fromwhich the adhesive sheets had _been peel ed
af ter hauthopheating chnrardiaary iy the ressyrersepsitiyhadhesive sheegy ofdRxamplessh g
Rcfsi  for the silicon wafer surfaces fromwhich the adhesive sheets had
been peé‘P@&&i@tﬁ)&ﬂ‘ Iﬂ' 3

Er Melues WgTe $RAieT (han hedeffers Gt comdrash AR kR F5R BrhE he
Gont et oLcGRTBOBEN SN0, S HELPI CANEEARE. FD SO T4 Wb
of AR¢) and Reys; for the silicon wafer surfaces from which the adhesive sheets had
been peeled after heating were considerably larg‘e%r than the values of ARc)12 and Reysi
for the silicon wafer surfaces from which the adhesive sheets had been peeled without

heating.. From the results of determination of jthe content of -components. having a -

. weight average molecular weight of 100,000 or 16wer, it is.thought that the higher the
content of low molecular polymer component‘si :having a weight average molecular

- weight of 100,000 or tower in the-pressure-sensitive adhesive layer-in contact with-a -

silicon wafer surface, the higher the degree of contamination of the wafer surface after -

heating.
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content of |ow nol ecul ar pol ymer conponents having a wei ght average

nmol ecul ar wei ght of 100, 000 or |ower in the-pressure-sensitilVéMadbEs ve
layer in contact with a silicon wafer surface, the higher the degree of
contam nation of -the wafer surface after heating. 46 17 May 2006 CLAI M5
1. A heat-peel able pressure-sensitive adhesive sheet for electronic parts
whi ch conpri ses a heal - expandabl e | ayer contai ni ng heal - expandabl e

m cr ospheres and a non-heal - expandabl e pressure-sensitive adhesive |ayer
formed on at. |east one side of the heal -expandabl e | ayer, wherein the
non- heal - expandabl e, pressure sensitive adhesive |ayer conprises a
pressur@ragng ti ve adhesive in which the content of | ow nol ecul ar

pol ymer conponents having a wei ght-average nol ecul ar wei ght of 100, 000
or lower is 15% by wei ght or | ower based on all polyner conponents. 2.
The heat - peel abl e pressure-sensitive adhesive sheet for electronic parts
as claimed in claim1, wherein the heal - expandable Iayer IS

a. heal - expandabl e re§sur enS|t|ve adhesi ve aving both thernmal
expansi bi | Ly and: DFEEBHrELS BRsoLY 6 SN Sehey Uh e Bradtn R tiab ey
for med Wﬁ&ra&oﬂrﬁ;aﬁéc@ﬁeaﬁé%rwabe fyey U Eith S hée EQQEH@%I@D@%@&%@@S
pressure-sensitive-adhesive sheet for electronic parts as clainmed

cl ai m 1en¢ 2 nathbEel-AxPaeC3 A -PTEA UEX PRint Rve ea@?%\sa;ﬁevgerﬁgmea@n 1 leasi

20 e USRS B S PR e 0 e

heat - pesdradiliee paeisesive- lseas|ctdnv;mmtheas|pressbreesermnvelam@“@m Cin phith #hs

claimed in claim3, wherein the | ow contam hatiyve radiation-curin
Dt 658 RS 1 lpb s o PEass S PBRAE N e B= bRy Aot SRklr e

pol ymeryeRIPBNEBEobavbndoremed g vaver agegilgclehvalr wekabt opf clst%:\%?
or. lower In t he cured adhesive is 15% by wei ghs or | ower based on “all

poI ynercYBREORBHT s.

2. The hezi-peelzble pressure-sénshive adhesive sheel for elecironic:
paris as claimed in claim 1, wherein the heai-éxpendable laver is a hezi-expandzble
pressure-sensiiive adhesive layer having boih thermal expaensibility and pressure-
sensitive adhesive properiies 2nd hes been formed on &t lessi one .sice ol 2

subestreie.

3. The hes1—peelab!e pressure-sensitive achesive sheei for- eiebj_ronic
peris as clcmec in claim 1 or 2, wherein ihe non-hezi-exp andéble pressure-sensiiive
sdhesive . layer compnses g pressure-sensitive -adhesive, which s s less
' conlaminative ragiation-curing pressure-sensiiive adhesive.

4. The heet-pesleble pressure-sensiiive achesive sheet for - elecironic
peris és claimed in claim 3, wherein ihe low coniaminziive radigiion-curing
pressure-sensiiive achesive cures so ithst the conient o low rmolecular polymer
components having & weight everage moleculer weight of 100,000 or. lower in the

cured sdhesive is 15% by weighi or Jower based on all polymer componenis
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47 17 May 2006 5. The heal - peel abl e pressure-sensitive adhesiVM=i2966 f or
electronic parts as clained in claim1 or 2, which conprises the

heal - expandabl e | aver and non- heal - expandabl e press u e-sensitive
adhesive layer forned in this order on one side of a substrate and
further conprises of |east a pressure-sensitive adhesive |layer formed on
the other side of the substrate. 6. A nethod of processing an el ectronic
part which conprises: applying the heat-peel2ble pressure-sensitive

adhesi ve sheen as&lidiBieldtle ChakBlk-dehdie %oHRIsprd TS RRT blesRoriibat
t he non- heat - expandabl e pressure-sensitive adhesive |ayer cones into

cont gearises ltlaihedeihedtinofioc Zpauhich ecmjpnmnrpsr beasskpgyddige dbgtandmoc-

part._ 7. An electronic part produc d_throug roce si ng ,conduct ed by
t he %@%P@%Eé%%ﬁ“h@%@ SEY&ISEES VA 'e}' €1p Is ‘order on one side

of & aie and further compr|<es el leest & pressure-sensilive adhesive layer

formed on the other side of the subsirzie.

B. A method of processing an electronic part which comprises: 2pplying
ihe hezst-peelable pressure-sensitive aghesive sheel as claimed.in claim 1 1o the.:
electronic part-so.that the non-hezt-expandsble pressure-sensilive adhesive layer

‘comes inio contact with 1he electronic part; and then processing the electronic-part..

7. An elecironic part produced through & processing conducied by the .

method of processing &s claimed in claim 6.
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