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[ 0001] Thwopsesesnes i nvention relates to cross-linked sili eomgrexitvesi ve
sheets and to a nethod of manufacturing such sheets, nore particularly, to
cross-linked silicone adhesive sheets having surfaces of high peeling
stability, as well as to an effective nkethod of manufacturing sheets of the
af orenenti oned type. Background Art 10 [0002] Japanese Lai d- Open Patent
Application Publication Hll-12546 peg@ripproRaui val ent, U. S. Patent

6, 235, 862, discloses a silicone adnesive sheet with protective filns
adhered to both sides of the sheet. The aforenentioned sheet is intended

for use as an aAIRBESIEE ST O5ICROSSEANKED DLISOME TIPS OEhi ps or chip
supports. The protecti i t i o] enenti oned adhesi ve
sheet are normally mdwgﬁggggﬁém@@n@&wﬁEﬁggﬂ However, if a

cross-linked silicone adhesive sheet is nade as a thin filmwith a

t hi cknessTéhnit@l0rigidcr oneters (n) or |ess, conditions of peeling of the
protective film fromeither side of the sheet, hecone_unsta 0004] It

] | e.
i s anSobj8891lof (T nresenbRventiondriaics o ergstikadsaicone é@ﬁé‘é’?\?ge%% g a
Cross- 2 i |1 r rd il i :
o ot ect | VB I BEmPhuERAy S ARUE S palttp B o AN RERARABATE an
ef fi ci entsheets hadng urfeses bkigh peelngotability, afvwelbasgntan effectiveauétbed ok sheet .
Di scl osure of_ I nventi on@%OOO% The.invention relates to an adhesi ve sheet
of a cros@apyfagtwgngsheets of thegipymentionedime  ness of 100 mor |ess, and
protective filns adhered on both sides of said sheet, wherein a force of
peel i ng ofdkbRyuRaAective filns fromthe aforenentioned sheet is equal to
or bel ow 5.0 Newtons per neter (N'nm) and wherein the difference between
peel ilflg f0P82s Jhaparese LaidrRpeand atant Aippliention Pakbeativs Tl 1212§4 arjdoio6] A

nmet hod of the.pr ng, i nv j f.or, manufact uring. an hesi €€ f a
20" o1 ose. PR IR baki Cat Rk HBb B SRR R R AR MR RV E R,
cross- | i nimbled t¥ELhYi @3 b9 2k dRedt! J B2 hfetéhtioned sheet is intended for use as an

adhesive means for attachment of semiconductor chips or chip supports. The protective

films on both side of the aforementioned adhesive sheet are normally made from the same
15  material.
[0003] However, if a cross-linked silicone adhesive sheet is made as a thin film with a
thickness of 100 micrometers (um) or less, conditions of peeling of the protective film
from either side of the sheet become unstable.
~ [0004] It is an object of the present invention to provide an adhesive sheet of a cross-
20  linked silicone characterized by stability of peeling of protective films from both sides of
the sheet, as well as to provide an efficient method of manufacturing of the aforementioned

adhesive sheet.

Disclosure of Invention

[0005] The invention relates to an adhesive sheet of a cross-linked silicone with a

25  thickness of 100 pm or less, and protective films adhered on both sides of said sheet,
wherein a force of peeling of the protective films from the aforementioned sheet is equal to
or below 5.0 Newtons per meter (N/m) and wherein the difference between peeling forces
of the films is equal to or exceeds 0.2 N/m.
[0006] A method of the present invention for manufacturing an adhesive sheet of a

30  cross-linked silicone comprises forming a film-like body by placing a cross-linkable



2 silicone conposition in a layer having a thickness of 100 mor |ess
between two protective filnms and then cross-Ilinking the conposition. The
nmet hod i swohanauseseri zed by meking the protective fil ns fromJgdZfoeeoent
materials. [0007] According to another aspect of the invention, a nethod of
manuf acturing an 5 adhesive sheet of a cross-linked silicone by formng a
filmlike body by placing a cross- |inkable silicone conposition in a |ayer
having a thickness of 100 mor |ess between two protective filns and then
cross-linking the conpasition, | i t the
conposi t F'Ofi° %%m%?ﬁﬁﬁénSﬁﬁgﬁ%m%%%gg@??@%ﬁgppggmgé%%?gﬁ%?g&%%@ﬁconposition
is pret rgfﬁt&ﬁive\ﬂlﬁl@aﬁ\th@ﬁ grRepakigithooonisitioni nFhamelwdss chanacterized by

si | i con-bonded hydrogen atoms in one 10 nol ecul e. Brief Description of

Dr awi ngs njabogshe Piogective fidms fremgl HoreatmpisHals- vi ew of hybrid i nt egrat ed
circuit as an } ] : j iBeapr oduced
wth t hei(ips%é] of gﬁ%o‘%élr%ggé ???tﬁ reagpé;c?Plr%lgwﬁg%gg?%tgggﬁig?ﬁ%f?&gﬂ?i nventi on.
15 Rej er ghigRivuhedt af 8 ckdsedinkad sitieorDdydoinping erfilmililsdwidy bydlasing a ohésp 2
cross-linked silicone adhesive sheet 3 s%gicond ct8r chif upport, nmenber

4 i nt er cbinkehde silipgnegomnegitien ine laver hayinga ickgesseadi 10U po of e%%’e%gge@rt?”&i on of
the inventi.on. 09 cr AT L a i : &g@} f esent
i nventi OHIW‘%V%&@%S é&hﬁg%ﬁ%ﬁ-&l@%ﬁ%ﬂh%@é&%{e{%& fé%%fg 8%{31?]'[ | ontélg f%l(%g%é?{ean
adhesi ve c5M@eiition sitlbef picesfihé piotceint fitms adheredFo tiedeniposition isprsrsated nked

silicone with a thickness of 100 m of | ess. betwe rotectjve .filns
adhesi veMWjthan eresroagolysilersmg hayigg &t lgpstiwe S@ﬁ‘é‘é‘%’?“‘%ﬁﬁ&?"&ﬁ‘é r”r{&.’m% BREG

crosi-l i rﬁﬁigculéi | icone may conprise an elastoner in the formof a rubber or
gel, %ut € rubber formis preferable. Furthernore, the cross-Iinked
silicone adhesive sheet can be produced by cross-linking a cross-Ilinkable
si | i cone Briefibesériftion.of Brawjplges of t he cross-1inkable 30 silicone

conpositio uitable.for the invention_.are. t.hose. that b r -1i nked
by a hyd?‘g@l yl {8 diis F‘éaoéﬁ'ﬁ%‘?i‘?ng‘ VionaERdId g’F*‘é%c“ﬁ%ﬁ?@ % gif eRaiple
cross- | i el RemIGAGE M dathdethdtRn WO RILOALHRBHRGEE 3PMe/cid8ddked silicone

adhesive sheet of the invention.

15 Reference Numerals Used in the Description
semiconductor chip
cross-linked silicone adhesive sheet
semiconductor chip support member

20

1

2

3

4 interconnects
5 bonding wires
6

sealing resin

Detailed Description of the invention

[0009] A cross-linked silicone adhesive sheet of the present invention will now be
described in more detail. As mentioned above, an adhesive sheet of the present invention is

25  made from a cross-linked silicone with a thickness of 100 pm of less between protective
films adhesively attached to both sides of the sheet. The aforementioned cross-linked
silicone may comprise an elastomer in the form of a rubber or gel, but the rubber form is
preferable. Furthermore, the cross-linked silicone adhesive sheet can be produced by
cross-linking a cross-linkable silicone composition. Examples of the cross-linkable

30 silicone composition suitable for the invention are those that can be cross-linked by a

hydrosilylation reaction, a condensation reaction, a radical cross-linking reaction with the



3 use of an organic peroxide, or with the use of ultraviolet rays, but the
one that is cross- linked by a hydrosilylation reaction is preferred.

[ 0010] A wolozoarses conposi ti on cross-1inkabl e by a hydrosi IpgrarPoxmm2eceact i on
may conprise at |east the follow ng conponents: (A) an organopol ysil oxane
having at |least two 5 al kenyl groups in one nolecule; (B) an

or ganopol ysi | oxane having at | east two3silicon bonded hydrogen atons in one
nol ecul e; (C) adhesion accelerator; and (D) a netal hydrosilylation

catal yst sl 00134 or_%laniegﬁﬁi&@&é?bmhhw oPLItERTRRNER bitAhe bSe Matigicrossonponent
of the afsorerrentl oned conposition and is characterized by having at | east

two al kedipkedjpyapgdiosilyldt®nonectioplizprgfestedExanpl es of the nol ecul ar

structur conpopent (A) i.nclude l.inear i -1 WM hes,
br anc hed,ei&g% neEH-) qlﬂ??éle g’?’zﬁﬁlﬁ%gr.osséhlél?ﬁ?’?ee@ %p&ﬁﬁ@%ﬂ;@ ﬁ)é/%% ?%33732 ?fl
conponentofnfilisé MAkasdthe\bIldking@bhypbnentii (AN orgassicdyylox artertthvingae teabt, twai t h
the vinyl group being preferred. The bondi ng positions, of the%.e al kenyl

group$ i rlkspyipgypepstin oppmolesyile; 6B an erEenapglystenane having gt leastiva SC0Bma/ or

pendant . ,Ex I of silicon- L qr, thar | kenyl
groups i r?og(ge%ﬁgo en(21 n}é ]i%noglie @ﬁ@gﬁ%é@?%&gﬂgﬁ érﬁtr?g’u gt(P? E?Heéélﬁrmnoval ent
Eydr;aca;}b@ﬂrolgﬂﬁu@@l&ﬂﬂpstas the nethyl, ethyl, propyl, butyl, pentyl,

exyl, heptyl, and other alkyl grqups; ar groups such as nyl, tolyl,
xylyl , ar[g(’f/l&aphtpﬁwfgawawwxa@g88[5%“1%‘?]1%%/@ lﬁéﬂ%ﬂlc%ﬁmﬁ%gﬁgﬁyl . and

hal ogenat I r . aly:l PGS ORRPIIRAY i
3,3, 3-tr ia?(%ﬁ%F @%énggfﬁfﬁB?ﬁg%ng?%%?h%?%@%s and a'lghn(agﬁ{/c?éhlgo gr oups1 %rrogﬁéjm
pr ef @or echne Titolédux. 0\Exangdéssifaincmolketultharuchwesef donipedenti(A) owhusledineat t o col d

and thus to inprove reliabjility of a i conduct deyi ce obtai ned by
at t achi ndingar WEhsQuae Biraehss: @ﬁpﬁ%&m’& f@ﬁ'ﬁge §%§?§F§-M‘W§hﬁ€w§

af or enmenty EEAY e t Hdnd di@g@;%ﬁ,“gﬂgﬁ@ t he
cont ent béé&'g)?q?gg&gﬁéﬁen%@ iﬁ?/flu\?mgtgﬁl&r{a{%r glhg_‘é&@’% tngl 60 nol % bei ng

pr ef er r edvinyd gdoup bredmpyerefsired. The BOdingpositions afitheseralkqnyt getpe, COMPORCES

t tq.th [ bonded t il j A) .
There. ar dNGWBAE AIEP BHOMG e o as daf by PERARE ERBRelst o BB Rh: Fhinge
of 108 t qohd@PSRHY) otfick tHanRa&EHM grosRGARMPOIIRREA), MiclihGubstitpiegad abl e.
[0012] An organopol ysil oxane of conponent gB) is a, cross-linking_ agent and

Ci

is an  orupawhstibigdnooseatent hudiopayben iounssuches thesmelbyl athah orpYb SHBRd t 0
o ocon AT 50, AT HER) oIRGB gt et
net - | i ke.naphtyhandiy grags istdhodibentyl bhé phst@togeind diatogsndted alkyll grewpseueli om i n
component as cE?orcr)?;lgthgl? 32:thlotrcr>]§rog'};ll, ae1$du5|’ ,??,r3 -t%itr]lagrrc])p}ro%ry . -Trlllg lrr?etl?y dg/rc?urps %ﬁc‘i‘ g enrfyl
20  groups are preferred. To improve resistance of the cross-linked silicone sheet to cold and
thus to improve reliability of a semiconductor device obtained by attaching a
semiconductor chip or a chip-supporting member to the aforementioned sheet, it is
recommended that for the phenyl group the content be at least 1 mol %, with a range of 1
to 60 mol % being preferred, and a range of 1 to 30 mol % being more preferred, with
25  respect to the organic groups bonded to silicon atoms in component (A). There are no
restrictions on the viscosity of component (A), but a range of 100 to 1,000,000 milli-Pascal
seconds (mPa-s) at 25°C is preferable.
[0012] An organopolysiloxane of component (B) is a cross-linking agent and is an
organopolysiloxane having at least two hydrogen atoms bonded to silicon atoms per
30  molecule. Examples of the molecular structure of component (B) include linear, linear with

some branches, branched, and net-like. The bonding positions of the hydrogen atoms to

silicone atom in component (B) may be at the molecular chain terminals and/or pendant.



WO 03/ 031528 PCT/JP02/ 10200 4 Exanples of silicon atom bonded groups ot her
t han hydrogen atons in conponent (B) include substituted and unsubstituted
nonoval erwolg@ssesr bon groups such as nethyl, ethyl, propgr/Jpaitogoo,
pentyl, hexyl, heptyl, and other al kyl groups; aryl groups such as phenyl,
tolyl, xylyl, and naphthyl; aral kyl groups such as benzyl and phenethyl,
and 5 hal ogenated al kyl groups such as 4«€hl oronet hyl, 3-chl oropropyl, and
3,3,3-trifluoropropyl. The methyl group and phenyl group are particularly
favor abl ofHer tHaReh 0 8ioh)s iR tomPomn (B),

but a ra%(aﬂg)g&fgﬂr%ﬂgtﬁg&%gtsgkgﬁﬁc IS prygif%?abl e. [00?3] Alat])though
there ar endodesmsmtatedraaétunmdlstlwmd repnavatenhhyslipgaresn E@hﬁﬁﬁﬁ‘éh@s methyLr equi r ed

cont ar ned i PO A DAt B el PP Blkat Pt A7 SFUBRANELS, O°

COWDOSI t igheny 1M!a>tﬁ )@mﬁ d@a@hth?{rl akékyl%h@lﬁsdu&lﬁadlﬁeﬁdyllaﬁld@helmmmdf romo0.5 to
10 nol es, %@e rab bet ween moles of silicon- bondetﬁ@g%mro en

at ons Sperhajagenated allSV]I@ﬁWS U120 g@@hlpr@n@@t%@ﬁproppgpy PRA S 3

cross-linkin an
anmount |21§’3 rg?tﬁ%l eﬁch%nﬁ%g%%gﬁgféﬁh%’t 1£ ﬁ?ﬂgﬁéﬁ%\tn bg?gt%%%é% Egnt (B)
used excetﬁgslst&ﬁyb‘fcdslﬁ ST (BieButppRase Mmotl,ootommmwmmsmﬁmm t he
cross-|inked adhesi ve sheet obtained wll tend to be |gwer. ('LB)

Conponent[0013] i s Adthongle fere tramoisnesidl aewirctions oadheanEnes §OIBP°I’£SHE
t | h
crobes i eatriipy b S oo TR h e 0 fUhAd HaORREBRAG VERERTbOI 1P

conpaend dHeahdiet Aifficeastor eves-ihking @f tHeaboesc@fpaitianxy More speqiicallypk ecul e i s
preferable for use as conmpound (C

Th f ed |.ko b
repres ent%uldtbeawﬂétmaymow hdsam %)értB 65%3‘)12{33?‘% b lyg’ﬁﬂ"’ee?tét ?ﬁ’éﬂfgr ouggcan ©
group, t O]#JB%SISonBE(? ﬂ)?cﬁggént 310m p’%’ Iﬁg'lle of a&eg? O%@@é 19 Emn onehf (EA)c qhisqwi ng are

exanpl es groups o KOoXy bonded to silicon atoms in
the afo rlmtﬁelcmemnMIgamﬂlaem foi bednadeqogte uﬁrdmp olnymtr(Bg emsad tmm; angorng 16ss ut ed

and unsubsti tut ed 25 oval ent dr ocarb ch .as , ethyl,
propyl , b@ the r ?n%%aéme bytd %@mough g%l(éypse&r%ﬁ?? % nyl ,

al 1ylys ﬁﬂ)ﬂn qﬁ; PBY fimitN@X BB resi@RbeUrHRS cr@éskﬁrﬂééh a%é%i%%heet@ﬁ&méd,
tonI and ot her aryl groups; benzyl, phenet hyl, and ot her

ar al kyI *grlbtepdsto lmetﬂlowenrret hyl, 3-chloropropyl, 3,3,3-trifluoropr opyI and
ot he oL BRTAEL ot i Heon 3 B et LGSR B AL B SRR 1,
3- (13, 4- epgydyis ¥isddabemphnt pRHiieEMHy g86@adteBiRbndp Gxthe Y edseliaked llikotle paoduepst
monoval ent organi ¢ groups that cont ai n epoxy gr oups such R
the above composition. An organic silicon compound having at least one silicon-bo
20 alkoxy group per molecule is preferable for use as compound (C). The aforementioned
alkoxy group can be represented by a methoxy, ethoxy, propoxy, butoxy, and
methoxyethoxy group, the most preferable of which is a methoxy group. The following
are examples of groups other than the alkoxy groups bonded to silicon atoms in the
aforementioned organic silicon compounds: hydrogen atoms; substituted and unsubstituted
25  monovalent hydrocarbon groups such as methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl,
and other alkyl groups; vinyl, allyl, butenyl, pentenyl, hexenyl, and other alkenyl groups;
phenyl, tolyl, xylyl, naphthyl, and other aryl groups; benzyl, phenethyl, and other aralkyl
groups; chloromethyl, 3-chloropropyl, 3,3,3-trifluoropropyl, and other halogenated alkyl
groups; 3-glycidoxypropyl, 4-glycidoxybutyl groups, and other glycidoxyalkyl groups; 2-
30  (3,4-epoxycyclohexyl) ethyl, 3-(3,4-epoxycyclohexyl) propyl, and other
epoxycyclohexylalkyl groups; monovalent organic groups that contain epoxy groups such

as 4-oxyranylbutyl, 8-oxyranyloctyl, and other oxyranylalkyl groups; monovalent organic



as 4-oxyranyl butyl, 8-oxyranyloctyl, and ot her oxyranyl al kyl groups;
nonoval ent organi c WD 03/031528 PCT/JP02/ 10200 5 groups that contain acryl
groups suwwb oas3d2sret hacryl oxypropyl groups, or the |ike. PCTIJ®02/T0e@OomMmended
that the aforenmenti oned organic silicon conpounds contain in one nol ecule
at | east one al kenyl group or a silicon-bonded hydrogen atom Furthernore,
fromthe point of view of inproved adh&sion of substrates of various
materials to the adhesive 5 silicone sheets produced by cross-linking the
af or ement ;@REALGIAIHRRS T 1201 globipd §10hra§9QHéfﬁ£B¥ﬂ6x?ﬂ?61§yl tehsupaf QTROERY. | gnRd
organi c silicone compound contain in one nolec nDnovaIent organlc
group W tiscemmindssktharibe @li@mme@uooecborg&w Kilispg sernpowids cewain is orpBWIEYElccan be

repr esent oxan an ioned
si | oxane %gﬁﬁ%ﬂﬁﬁgg gﬁgegr Cﬂ%&? £¥ﬁﬁg§ eggﬁﬁpsonelgﬁgﬁgﬁggki ?anched
cyclic, q&ﬁnﬂéfv%ﬁﬁof1d@&0$édaﬂhbﬁbﬂof§ﬂb§1ﬁbmﬁfﬁanob§ﬁﬁﬁ&%ﬂito&ﬁ&h&h&hvéI ke
structures_are greferable The follomﬁng are specific exanpl.es of the

or

af or erfent $ib¢Rag sBegiaproduesd hycsessdBiqns the aforgueniioped eRmpesttipy It is

trimet hoxﬁé&ﬂaﬁi@ﬁd S,t?’[he ﬁ?&ﬁéﬁﬁ*ﬁ!ﬂ@%ﬁ&%llﬁ%ﬂﬁy {:o ﬁdtﬁptcg%ﬁﬁhloﬁg aaleqtule
nethacryloxyprop rlne oxysilane, or a sim Si | ane conpoun

si | oxane a monpwileid ohgivicgoumwithet feastentlepoat grbelaStSLmhe)rgEfmd dikcdol | owi ng: a

silicon-bonded al kenyl 15 group, .a si IJcon bonde ydrog&@ tom or

si | i con- LRATRRAINES RAAP TgPisERItedbhsilangs Slloangs, ag f BLRAF S fpound
havi ng at g&gral ound
havi ng | nSI%%gﬁérrg %2@@2& glt%) g{;;g{] on€ ];ﬁ%ﬁwgtp g%%m%gh&abﬁkl%?gﬁﬁggﬁﬁgd
hydr oy gnatdikestructussi | iThe hinbambirdcledkamiiet-diko sipuctares afegrefambleondband

Ol e U BFSIT L el S S 512 2
iti I
Post L1 v AN S aNaA R B rsed Dy gL algutag e ol

(CH3) 2Si gcrywxygroaylsmmhmslmmmmﬂmlaes saupayndt hea idd¥aned ng gener al

formul a: V\%Ig)o%/ng %%%%g 1r|1D glre/ r‘1]1|gPe%1/1 10%Peast one o%e fCﬁ lowing: a silicon-bonded alkenyl

15  group, a silicon-bonded hydrogen atom, or a silicon-bonded alkoxy group; a mixture of a
silane or a siloxane compound having at least one silicon-bonded alkoxy group with a
siloxane compound having in one molecule at least one of the following: a silicon-bonded
hydroxy group or a silicon-bonded alkenyl group; a siloxane compound expressed by the

following general formula:

{ (CH,=CH) CH;S10,,} , (CH0; ,) , {CH,—CHCH,0 (CHy) 58035} ,
N/
20 : 0

where a, b, and c are positive numbers;

a siloxane compound expressed by the following general formula:

{ (CH2=CH) CH33102/2} a (CH301/2) b {CH2 - CHCH20 (CH2) 3S ]..03/2} c { (CH3) ZSiOZ/z} d
/

0

a silatrane compound expressed by the following general formula:



0s,0 Si (CH30 3Si CH2CH2CH2. 0CH2 CH20CH2CH2CH2Si (OCH3)3 NI'  or a

sil atrane conpound expressed by the follow ng general fornmula: CH2=CH 0,0
CH2OCH2CHROH2881(58CH3) 3  Si ( CH30) 3Si CH2CH2CH20CH2  CH20CH2 EHZOPIRRI0¢€0CH3) 3
N, [0015] Although there are no special restrictions with regard to the
anount of 5 conponent (C) suitable for use in the conposition of the
invention, it should be sufficient for6providing good adhesion to the
cross-1linked silicone adhesive sheet produced by cross- |inking the

af orenenti oned conposition. MgHe=gpecifically, it is recomended to use
conponent (C) in an anount of 0.01\to 20, preferably 0.1 to 10 parts by
wei ght for each 100 parts by wei ghy of ~conponent (A). This is because, if
the aforementioned anmount is 10 b@.ow ¥

adhesi ve sheet will have a tende cy\tgi/
af orenment i oned anount exceeds the upper
the decr edd&@nSKdmaleizfHgOCHacr oss- | i
have a tendency of variation in i properties. [0016] Conponent
(D) is a netal catalyst that accel he hydrosilylation reaction- 15

based cure of, the conposition. onent (D) . 9., platinum

cat al yst °F F8Hf° gpgﬁiggqrgs,segﬁgﬂg}?ﬂg‘g%ﬁeﬁ%%%?gy@; To provi de better
cross-linking reaction rates, Ai{ _j reconmended to use pl atinum catal ysts.
The pl ati num catal ysts can be emmplified by platinumm cropowder,

pl ati num bl ack, platinum supported ©9n silica m cropowder, | at i num
supported on active carbon, chloreplati Q0O a C%WWCH@&(@C%% of 20
chl oroplatinic acid, olefin conpl éf p}\ i num and al kenyl si | oxane
conpl exes of platinum WO 03/034528 %'CT Z/C}gaocﬁézédéﬂgﬁlﬁpé# &gugh
there ar E(m%GES@MCHQGH&m S withr P 3vihi ch
conponent (D) should be used, it N\ s racomgnded to add it in sufficient
gquantity to accelerate the cure
When a netal catalyst is used

[0015] Although there are no special restrictions with regard to the amount of

e~ ower recommended limt, the

chease in adhesivity, and if the

”%‘%‘3%@% it@@Hﬁﬁl ong wWith

S| Fi'co Ive shéet w ||

5  component (C) suitable for use in the composition of the invention, it should be sufficient
for providing good adhesion to the cross-linked silicone adhesive sheet produced by cross-
linking the aforementioned composition. More specifically, it is recommended to use
component (C) in an amount of 0.01 to 20, preferably 0.1 to 10 parts by weight for each
100 parts by weight of component (A). This is because, if the aforementioned amount is

10  below the lower recommended limit, the adhesive sheet will have a tendency to decrease in
adhesivity, and if the aforementioned amount exceeds the upper recommended limit, then
along with the decrease in adhesivity, the cross-linked silicone adhesive sheet will have a
tendency of variation in mechanical properties.

[0016] Component (D) is a metal catalyst that accelerates the hydrosilylation reaction-

15  based cure of the composition. Component (D) can be, e.g., platinum catalysts, thodium
catalysts, and palladium catalysts. To provide better cross-linking reaction rates, it is
recommended to use platinum catalysts. The platinum catalysts can be exemplified by
platinum micropowder, platinum black, platinum supported on silica micropowder,
platinum supported on active carbon, chloroplatinic acid, alcohol solutions of

20  chloroplatinic acid, olefin complexes of platinum, and alkenylsiloxane complexes of

platinum.



as conponent (D), the catalyst will be added so as to provide the subject
conposition with 5 preferably fromO0.01 to 1,000 wei ght-ppm netal based on
t he wei ghwooB/0815e8 conposition and particul arly preferabl ycfruem/ M@ to 500
wei ght - ppm netal based on the weight of the conposition. The rate of
cross-linking declines substantially when the addition of conponent (D)
falls bel ow the given range. Additions 7above the given range have little
effect on the cure rate, but cause such problens as, for exanple,

di scol or ‘1‘661@7@ : 3%1&99%@%6}:60&6 ﬁglsfa'&ﬁdl ?&tﬁéﬁ%ﬂﬁ Witﬂ rt?%ar& (S qubitity Rowhiche

conposition e 1 nvention can nbi ned wi a _hydrosilylation
reaction comlpbhmtt @D) stxubdhbegseds mmwmmand:cdtty additdn suf@csnt quantity to

5. ot hyl geelegahdaneire b BegaEpPsSio H @ RopsGARAYE  REFHOL (R Rased

1,3,5,7- ta@%&ﬁﬁ@ﬁéﬁy FD)]- {1 cutalyst wefl 'b@ﬁﬂd[ﬁd' $0)48 k@pﬁivf@&hé SUb3¢tE composition with
1,3,5 7-tetranet hy 3,5, 7- tetrahexenylc¥clotetra5|onane 15 and

benzofr i azeferblysrath @dljﬁotllﬁ}oew%lg@ poon gistd pasedoadhe werghbakthe spmpesitiohpunt s

in WhICht e _abov t hese
i nhi bi t or®® Pﬁ“k"H@’%’ﬁ S“‘B yﬁﬁ‘ﬁ(?c'oa‘ﬁo’l&? %og‘g_p}gar ?Sﬁﬁg’/%\%guaglhﬁt% : gkFheacﬂglloo
parts by goipgkitioRf THaRRATRdss(ibking]d3OMSE sGbdatiatip mhen érd Riditimtofmay be added
on an optional basis to the curable silicone conpotgl tjon und

consi der sompaneitéDg fadlselony the gNeniTaREey a Aidditians pRoYe tag gl e%éa%%ﬂ}’%lﬁﬂﬁi t at ed
silica, ngfef:ﬂ;n t%g%ﬁreﬁ'%l{e' ﬁlﬁ cahiih ?folb'le‘ﬁ?s ascﬂr%kﬁﬁgl eSHibdFGhatibik.t @Ni um oxi de,

al um na, alumnositicates, ' 1ron e, zinc oxide, calcium
car baoat g0018jr bo IFob bdjokting the kdte oficross-tnikieg, tlsd ¢dnymsitiontafi itteinvegioareanber i de,

d forth; th fill i t t.owt
o1 ganosi |SOBBISORLA RIS BBHRES T5FeCOP RN RIS ABeg GENIAT KB IST 1 ane, or
or ganosi 'cﬁﬁéﬁ&l 1%99”‘&93%1 dﬁ?‘ﬂﬂeﬁ?lﬁﬁtgﬁ%"\gﬁrﬁe c%Hﬁ)Buﬁc’Es shbﬁ’ﬁ@S%et}%ﬂ 3silicone

resins, epoxy-resins, I*uor-ore particulate fillers of electrically
conduct i ventemelt- yﬂnesarsl@ﬁr—danethyll-%cxeaﬂk}ynmppéa],so Ardeb, ait@tmmliﬁeﬁ Lpbgnent s,

fl t ar dant d | 020 | i nk dh
Sheet of EHEBIBIETISIOEE b W AR v SR e Pl FI8En < dec
of the she@thensdhlol. Ot £ELJUE thrk BR ¥ PLaSLreaelB@SHsVEr GidahReES in Whidhthe Sheet

fromcontamnation by dirt and nust be peel ed away fromthe adhesive sheet
30 prior dboveidibifors brn tedived,iivis redraemended to add '@q%ﬁ ipbigitersdn the mpgcEowf

Do F  cone SHRE BaTeREb et e L LR FUIB P RLrb B RIARS or "hefow 5. 0
N'm 1f aoppysjce reager donsbonefhis Aefna P%e&d@é@d}rﬁﬁi @ptﬁ)nfal aisfto aime dursb 1O

03/ 031528 PCT/JP02/ 1020 8 cross-linked silicone adhesi ve sheet exceeds
5.0 N'm sikesme cpmpesitipm Hader cpnsidarpiéonyre exerplified by inergapie fillses syebren.

Anot hgy rg&i)ftzﬁg@ Eﬁlcé, %Vét-rf)%ce"spﬁhgi, RiGLERG6, RALHEE BilkE &lthiifm| R &S S1uRfina,

glass, quartz, aluminosilicates, iron oxide, zinc oxide, calcium carbonate, carbon black,
silicon carbide, silicon nitride, boron nitride, and so forth; these inorganic fillers after
treatment with an organosilicon compound such as an organohalosilane,
organoalkoxysilane, or organosilazane; organic resin micropowders, such as those of

25  silicone resins, epoxy resins, and fluororesins; particulate fillers of electrically conductive
metals such as silver and copper; and also dyes, pigments, flame retardants, and solvents.
[0020] The cross-linked silicone adhesive sheet of the present invention has protective
films adhered to both sides of the sheet.  Such protective films protect adhesive surfaces
of the sheet from contamination by dirt and must be peeled away from the adhesive sheet

30  prior to use of the adhesive sheet. It is required that a force of peeling of the protective
films from both sides of the cross-linked silicone adhesive sheet of the present invention be

equal to or below 5.0 N/m. If a force required for peeling a protective film from the



both sides of the adhesive sheet be 0.2 NNmor greater, preferably 0.5 Nm
or greater. If the aforenentioned difference is belowthe indicated limt,
it woul d wWoodiosfsegult to provide 5 stability of peeling ecEnrotimentire
peel i ng surface. [0021] The protective filns can be made from a

pol yet hersul fone resin (PES), acetyl cellulose resin, polyimde resin,

pol yester resin, polyether resin, epox\ resin, phenol resin, polyamde
resin, or a simlar organic resin; be made by coating the aforenentioned
Fesins Qs %1§H§%§ﬁ fadhidifBsH c&daR N PUALth Qe SRR ERankS BlaPhe phte@iRemade by
| am nat i ng rerrentlone resins and the other organic resins. The
af or enenfilanail tededlkdn. c élnothen sEuiremsitris drhtheealisrengs! hetwesth fogling foresspn

[ 1 ul dt tyl di ff
el i ng. PiCussh el Gateebe b p VEN G SR BTl P AU ROL e 1 |
protecti g Jfbfeﬁl%nﬁ&%rcﬁﬁel%ﬁcé)ﬁtbglo% t@@%nd?éatéd“l‘ﬁnﬁhﬁ%uid syaighduitas prdvide

mat eri al s. nbi nation of the protective filnms can be, e.g., a
conbi fat |stah111tf/o%lmgbmlethdemmwﬂlr@uﬁéw ulose resin film a combination

of PES fi th ani c, resin f|| resin
| ayer on [é sur %FEE Bmt?f%é%?'rﬂrgﬁﬁﬂ Bnage rgr]% eorsfugljgoﬁlg%é@%ne@sé qucgﬁ%'?n with
PES | ayercel@tﬂoéél%sﬁUﬁ&lﬁ%ﬁd@f&l@ﬁ@l@/&dteﬁeﬁh oDethelt @&sin) epbtymesiangheolesini nat i on
of the other organic resins filmwth PES | ayer ~on_the surface and the

ot her or gahiagidesssingora $1m11avmgnmaé@snly|beé@4de&|y<9§étmge@P Alqrempentionad fesis

el | ot osensuFREE FTATRIAEE, At it G ERLEAL bPHe 2HgPby RmndiigThend acety!

pol yephy lagsteinesntaiiet hediat sd(tREdthef c'brgmmketshlsac Ehy bfocehéntionséacetd icallilaseer on
the surface, or. a conbination of PET filmw th PES Iﬁger on, t urface
and PET mpsimPa benexsalified by drageiyd esllufess resin afdiagnivhaslulogy lfeéﬂélé “the

ot her fﬁgle o diftGeflle &@%@ﬂ&; okds Bﬁ%l)ﬂhnsgdécs%flfe%gg& chmael c?éa@é‘c?b;pﬁlaklﬂgesr‘eet

al so can i'Ncrease etreating a su e|t er one of t
pr ot ect i ypeotbétivesfilmisadhred ko beth dideoofihs shéed fromsdifpreht madferialst hAan
or ganopol ysi | oxane

n at _least two silican-bon ons in
one ol eSAMPIN2fige 05%&1%6‘%6‘]1 ilms,can e, G4 pryiynay gﬁ%%g’% F”%f%c(?ﬁ'tlbonded
hydr qgen afpi38. te8inGif, %bﬁleﬂlaﬁoﬁ‘eijE§ i fa08 the%tﬁér&ﬁ@éxﬁ@fb”sm@fﬂhh%ﬂpr otective

filmmy be the same as t or ganopol ysi | oxane of onponent (B). Wwere one
protecti \aeetbrl ¢t resirslay éraethp serface 2 eminbination; dféh@@th@r YgAup cﬁs}mlﬁl@lx ane

havi ng at | e t WO I con- b ded en at no| ec he
protecti \ﬂé‘}?fﬁéréa B’@ Hﬁ% t@'ﬂé(ﬁé‘ ﬁﬁ’f%ﬁ@ﬁ?% QF@ Wher e
nei t her d?l‘ié?to?ginid/ﬁsﬁh Igileh Regh P’E§ ?f&@&ﬁh@"s&tﬁ&%ﬁ%é’%th& dBanic resins film

or ganopol ysi | oxane having at |east two WO 03/031528 PCT/ JP02/ 10200, 9

si [ i con- buthiecttlpelldgsaresindanst pe thersyrfaen| dt isreponpnendse o Y F qonphingdios made
fr Om2‘6l f foei"ﬁ)%t film and acetyl cellulose resin film, a combination of PES film and

polyethyleneterephthalate (PET) film with acetyl cellulose resin layer on the surface, or a
combination of PET film with PES layer on the surface and PET film with acetyl cellulose

resin layer on the surface. On the other hand, the difference in peeling forces on both
sides of the sheet also can be increased by pretreating a surface of either one of the

25  protective films, to which said composition is applied, with an organopolysiloxane having
at least two silicon-bonded hydrogen atoms in one molecule.  The organopolysiloxane
having at least two silicon-bonded hydrogen atoms in one molecule and used for
pretreatment of the protective film may be the same as the organopolysiloxane of
component (B). Where one protective film has a surface pretreated with the

30  organopolysiloxane having at least two silicon-bonded hydrogen atoms per molecule, the
protective films may be made from the same or different materials. Where neither

protective film has a surface pretreated with an organopolysiloxane having at least two



materials. [0022] A nethod of manufacturing a cross-linked silicone
adhesi ve sheet of the invention conprises sandw ching a cross-I|inkable

si | i cone worppO3ises on between two 5 protective filns, so tiraw/IPoioén ckness
of the layer of the conposition does not exceed 100 m and then formng a
cross-1linked silicone adhesive sheet by cross-linking the conposition, the
protective filnms being made fromdiffedent materials. [0023] Exanpl es of
cross-linked silicone conpositions suitable for use in the nmethod of the

| nvent | O8uRbe-blied 1Bld- W Mbm et nld 16N tRATORSHYY Binstofindt FokaliTerad a a 10
hydr05|ly1at|on reaction, a silicone conposition cross-linkable via a
condensatmaderialeacti on, a silicone conposition cross-linkable via a radica

reaction wth the us f .an _organic er oxj de..q: I osition
Ceactl on il PRt br e ShRRE ncRRL Bk AN syld SeaSroRT:

pr ef er abligydnfioR cShipliSRREnEABRAS b lchRE-liak 418 silitoMeddngporition detwegdtwsi | yl ati on
reaction. It is recormended that the aforenentioned, siljcone conposition 15

cross5| i mketbttiveifilm, doyibipioghi Myskaessorf thelayen ofthe enmpqsitiongloes pofercgaddl 00

foll owi ng co nents:. (A) an.organopol ysil. I . af: st two

al kenyl 3%&3‘8%?‘??“%}‘-}8%%’1 %8%&8’?‘#@;% 0¥ ydgl Sdgér(\%%% &%F%glé@%n%‘z@i ng at | east
two sili ceRpBaREs ANy ﬁ;ﬁh@ﬂan?ﬁfadérﬁloﬁpdﬁﬁep( fahteriahesi on accel erator;
and (D) a netal hydrosilylation catalyst. The silicone conposition

cross- | i fRe23]e viExamplep@f cross-linkad slicone sempesitienseuifalie oriise fuths msdiac

i nvention_.s the one 0 scribed..earlier. .. I jective filns
sui t abl e e hEentoR alr%ﬁjer?gﬁ%%lﬁgb% gpﬁo{iheicrc{%a r??llilgggé%%ﬂﬁgab?%g%g froma

pol ygphertsutdsnyiatisesdabtidyESMiconé edirpositinl and s sinkebisivia a paldghsatide reaetion,

pol yester ‘resin, polyether resin, epoxy resin, phenol resin, polyam de
resin, oraslienaicpmpositpyaiostlipkablavia paadien) seastion withithguserpd ago nti oned
resins on f £ £l f J i or be made
by | am nﬁe?or%&{’ ﬁlg&gf lglrc 8%%%@%@%%%%5%@%%@%% tH%t er Bf){uggr?iﬁ%‘g%’esi ns. The
af or ementradingeh. acEicyhost @rdfalableds & eidiconcommpositienengskilinkatde via a di acet yl

cellulose resin and triacetyl cellulo r esi TAC). I n..the nethod. of the
i nvent i oﬁ}}’df%éy]@Fl%‘éQaPﬁl‘i’i‘kéﬁgéecé’mm%ﬁ‘iﬁ’@f)ﬁﬁ&g‘?rgm qned siiSaRs CHRPSER e en

two piot ec%&sﬁﬁakaﬁfe!iﬁ? h‘g)@liogﬂylm Ilégctﬂﬁd;%m? s 1ER% BRI fo B B cBPonditd: hough

’f
there are not speci restrictions w regard to a conbination of the
pr ot ect i @)fahlopganbpoelysitexanahaoipmpatileast sicakenyl grovpeirstnsanoleciies (Boabi nat i on

f tecti fil be, e. g., c.onbj i f PES fil d . aceatyl
cel | ul os PrESPRFPTRC SoRakel ok e sHPo RS T Gagh PRI BPSPET:
resins fi]4mM6) OReR3Aer nb @Y J R ARAEOMIy1HAN catalyst. The silicone composition

cross-linkable via a hydrosilylation reaction and used in the present invention is the one

20  described earlier.
[0024] The protective films suitable for use in the method of the invention can be
made from a polyethersulfone resin (PES), acetyl cellulose resin, polyimide resin,
polyester resin, polyether resin, epoxy resin, phenol resin, polyamide resin, or a similar
organic resin; be made by coating the aforementioned resins on a surface of films made

25  from other organic resins, or be made by laminating the aforementioned resins and the
other organic resins. The aforementioned acetyl cellulose resin can be exemplified by
diacetyl cellulose resin and triacetyl cellulose resin (TAC). In the method of the
invention, the cross-linkable silicone composition is sandwiched between two protective
films which may be made of different materials. Although there are not special

30 restrictions with regard to a combination of the protective films for use on opposite sides of
the sheet, the combination of protective films can be, e.g., a combination of PES film and

acetyl cellulose resin film, a combination of PES film and the other organic resins film



with acetyl cellulose resin |ayer on the surface, a conbination of the
other organic resins filmwth PES |ayer on the surface and acetyl

cel | ul osewpasiosusts | m and a conbi nati on of the other org&ardrPoxsiRens fil m
with PES | ayer on the surface and the other organic resins film wth
acetyl cellulose resin |ayer on the surface. It is recormmended to use a
combi nation 5 of PES film and acetyl céPlulose resin film a combination of
PES filmand polyethyleneterephthalate (PET) filmw th acetyl cellul ose

resin | ayg 29;@311 beLaselragie layer omtheGarfhienatomhinafiorPEthe iother eigehicPE®y ayer on
the surface and PET filmw th_ acetyl | ul ose .r l.ayer .on.t he face.

cel in ] r
[0025] | dilmheithBER deyenen thesurfaceeand %ﬁty?ael qu%f?wgﬁ%ra&&&cctm}bémﬁlcﬂlr?éc%#by
sandw chi a_ 10 cr. [ il QA8 ki WEER st Bilm
protecti \?é ior%’fc r§%§§§%hﬁ%§%§ggg§1{ (%ncn[@gg‘lng Si Iézt}%éoﬁlgergﬁ%esi vgl sheet is
formed bywigt fes kbidkbsegetindayaf on theentfacmedt isoerouyneided fo Gegswmbipaiong can

be carried out by retention at roomtenperature, C | ess,

prefeﬁabl%fPf@O@nb?‘nqaé’gyi C‘?JFH‘WI?SPF gh?’aﬁn?%bl u[foﬁl oﬁEeﬁzec arugd;] beam [0026]

Accor di n%g%&t%&}e%%ph@@ﬁ@ o1of) fihewith eyl RMlulode fesinMayer o tie amiface, ora f or med
n

by 15 s I ng cross-1|inrkable silicone conposition between hﬁo
pr ot ect i wentbitationod PERilnt with PESilayen s sheofurfapea b &imivgH 4‘@9& FelBERsSres
100 mor less, and_a cross-linked silicone adhesive sheet is formed by
cross- | i MRPAEYRED edH At i oned conposition. In this case the surface of
a prot ectjoygsif i | M, 018680 bPiHRMveRtiss, ofiini-Hke prodnerds foroed by sprdsticliaged wi t h

be ?nfm?anoﬁgiyri}a{)ﬁé%%%pg TR b RIS OB B BT RS TSR b
per e carbss-1i i e
for the neLhod the., inventi . S ~Hipked by a
hydr osi | yTEG9RGRAheskysShee 1s @@%gﬁ@g '?lggﬁlgrt%é;%’tb{ on, tlgﬁer(gcréi g‘alsmg ?'oss- | i nki ng

reacti on @idsihkige YaLbOEarfibd BHIF TN Sxioos, tedperaiuird) at 2G0°Cursrdess
ultraviolet rays, but the one that is cross-linked by a hydrosilylation
reacti on prefepabdy 820°€tor légs, orsbypirrafieting wéthtanslectne beami cone conposi tion

-linkable b hydrosilyl ati { |
Fol T o ngli6aNponehcsiten(o st ety Fogaied: AETHeRfodey Kaphed O
| k ; ke i oteoad flnheno that the
ent 1t e g TRk EResRY ﬁ%@é‘@%ﬁl’zﬁg‘%ﬁﬁ?ﬁbﬁﬂﬁ@pﬂ%@ﬁ|fq;s‘z% adhesi on
1

accel er at thicknasschf(ld caanpusttan layey Heamidsyli0@inar less alapd @.cr ebsibeeisons
described earlier, the use of the siljcone conmposi.tion GLoSS-lIi e-by a
hydr osi | yrHerigR shesh st frgRe }éy‘HP%Srhlé‘?lﬁ‘bg g".e © dfﬂ@pﬁ?lé?%ctl%l&feﬁlég ?4ems

sui tabl e farulie dFel KoMl fRPadiBNRT 08D s e cofpREiGsR N chrétedawith an

pol yet hersultone resin (PES), acetyl cellulose resin, polyimde resin,

pol yest er orgesspolysplokanettagingrag kast, twepstiopnrhesied hyshiegrs| aterasper mletWeni de

resi nZO or [0%2% m| The c\;%)ss(-) 114]{%%EéSS%l?coEgIéﬁJlggszi(i&r%%%Rable for the method of the

invention are those that can be cross-linked by a hydrosilylation reaction, a condensation
reaction, a radical cross-linking reaction with the use of ~an organic peroxide, or with the
use of ultraviolet rays, but the one that is cross-linked by a hydrosilylation reaction is
preferred. It is preferable that the silicone composition cross-linkable by a hydrosilylation

25  reaction comprise at least the following components: (A) an organopolysiloxane having at
least two alkenyl groups in one molecule; (B) an an organopolysiloxane having at least two
silicon-bonded hydrogen atoms in one molecule; (C) adhesion accelerator; and (D) a metal
hydrosilylation catalyst. For the reasons described earlier, the use of the silicone
composition cross-linkable by a hydrosilylation reaction is preferable.

30 [0028] The protective films suitable for the method of the invention may be
represented by a polyethersulfone resin (PES), acetyl cellulose resin, polyimide resin,

polyester resin, polyether resin, epoxy resin, phenol resin, polyamide resin, or a similar



11 organic resin; be nmade by coating the aforenentioned resins on a surface
of filmse made from other organic resins, or be nmade by | am nating the
af or enentwone@3rsesi ns and the other organic resins. The atConemertéooned
acetyl cellulose resin can be exenplified by diacetyl cellulose resin and
triacetyl cellulose resin (TAC). In the nethod of the 5 invention, the
protective filnms, between which the cra$s-Iinkable silicone conposition is
sandmﬁched can be made fromdifferent as well as fromthe sanme materi al s.
IS reqgu &ﬁ?fdxesﬁlh@é mh@Eh{ ORRAs ild ABrepiclBodd @mh@&& 2 @hrfideefmnLas aehtve fil s
adhered on e conp05|t|on be “pretreated with an organ Iy5|loxane havi ng
at | east ftomoothiet ongamic basibe dr he/madgenlaatinating thmafomnmpe@ﬁne@ns

or ganopol ysi | oxane sane,.as ioned 10 &0 ). The
af or enent°¥1}?ﬁ QEgaBJrcgrSﬁB%ole% QeaIvALPRRd aﬁ‘étygﬁfigg et elqg%ﬁ?ﬁ%%{ﬁg

hydr ogen d@éc@efﬂs célmcsya@em hE tHaSetgRdelaRsa Rl @AONT dn tmnaudsd atweof the
protective | m by sinple spreading with subsequent heat treatpnent. [0029]

Thus fhe llm@mhgm tb¢ pxqtf@tliva {ikms, ibgtvaes vueh thé@r%mllnlsgblﬁ Plézévmrgcoallmsw§1$ i nkabl e
Si 1L cone SOMRARLLLANPEANEER delhd MydiPad SGAR: Ll Mrbiklifle B RAflxeand t hen
cross-1i ART ositron duce a cr oss ed silicone

adhesi ve tdiged coniﬁd@ﬁfbﬂs!ld%ﬂwhaf oﬂth@pﬂbt&&ﬁe ﬁhﬂk@dﬂe&d&]ﬂ ﬁleomEpmmwdsa tion
can be perfornmed by retaini ng t he conposition at ‘rB (gl%erature at 200C
or | ess, pyetesaEdapithanonganepolysdexanediaving af }anQtSFIFF@n opfdedliydsessRAf RS beam

[ 0030] Tl?ﬁ ofié Rl%fecgfgnkgqcl'?b #gﬁ@i&%}rsﬁgﬁﬁﬁ'ﬂ{ ﬁ%arﬁé ad gi%rén‘ﬂe‘ﬁﬁﬂﬁédm i's used
for attaching a sem co Ip t I'p support. I's reconmended
t hat 10he compsserti(Bk edllz dfommmtmmdfmgampobrhﬂ!ﬂanehmlag altlaasmwmslhcquant [ ty of

urani um Qr thorium e, with the to no_.nore_ tha The
cross-1i %@@%@X@W@t%ﬁ’é’ﬁl\?@@ﬁ%‘? CWZISP @gﬁﬁ‘gi’ﬁtoa{{‘%ﬁﬁfafﬁ oL s PR e‘é*"%l ons of
sodi um ﬁﬁﬁﬁéﬂﬁ@e sﬁfcaﬁfngﬂvﬁﬂ méals@t{ueﬁi KAt trediRleAd., 10 particular, in an

anount of no “nore ppm A method of manuf acturi ng a
semn cond6e2:y d eﬁmuethmmﬁhodlef ths m\(@htmmrs cagfedrantrby plaoingad arossdmkiblek ed

silicone adhesive sheet. w || be descrihed.in nore defail. |.i cabl e
sen cond§E{SORe QPP b WEER \é\f;‘rlBTSitP i B?‘?‘&%‘&é’? et ?ﬂétl%é? Wﬁép&ﬂhg
thyrii8t orife coripaaid B! E)i; odudb 8FFRERAKEd §ifbbricadhbiRY dtided. NICROEsARGLOMBYI LS,

| arge-scale integrated circuits, and very large-scale integrated circuits.
An ex anplce@sdﬁﬂcs@msdmm@qmposdm qgn bapetfpanetpt istaiiag 8B qopwesitien ahipeRt i on
is shown in FIG C n_ of h dinte

circuit. terpﬂer?%e §E%‘%§ gfﬂfdﬁstso?re'geé&i% g@ﬁ%%ﬂeﬁs Orlll?ydn%?lalﬂgg g’é%%&i&ﬁ(?{lor chip

1 is bonqpdnto a sem conductor chip support 3 using a cross-I|inked

silicone adhesive sheet 2. The _ . .
[0030] The cross-linked silicone adhesive sheet of the invention is used for attaching a

20  semiconductor chip to a chip support. It is recommended that the cross-linked silicone
adhesive sheet contain a minute quantity of uranium or thorium, e.g., with the total amount
of no more than 1 ppb. The cross-linked silicone adhesive sheet may contain a small
amount of ions of sodium, potassium, or of a similar alkali metal, in particular, in an
amount of no more than 1 ppm.

25  [0031] A method of manufacturing a semiconductor device with the use of the
aforementioned cross-linked silicone adhesive sheet will now be described in more detail.
Applicable semiconductor devices can be exemplified by diodes, transistors, thyristors,
monolithic integrated circuits, hybrid integrated circuits, large-scale integrated circuits, and
very large-scale integrated circuits. An examples of semiconductor device according to the

30 present invention is shown in FIG. 1, which is a cross section of a hybrid integrated circuit.
In the semiconductor device shown in FIG. 1, a semiconductor chip 1 is bonded to a

semiconductor chip support 3 using a cross-linked silicone adhesive sheet 2. The



WO 03/ 031528 PCT/JP02/10200 12 sem conductor chip 1 and interconnects 4,
whi ch are connected to the outer |eads, are electrically connected to the
sem conduwwOD®B/08tse$ 1 by bonding wires 5. The sem conduct @CTARI210200mAY
conprise a nmenory unit of a diode, transistor, thyristor, nonolithic:
integrated circuit, or of a hybrid integrated circuit, or a sem conductor
chipin a5 hybrid integrated circuit. IZhe sem conductor chip support 3 can
be made froma ceramc, glass, epoxy resin, polyimde resin, phenolic
resin, baé%ﬁ{i%&nﬁu&t%?bl? 1NBHAMRENARE N wHRPSS cofllRE 16 Rieudraadsapexy resin,
and glass tiber rein grced BT resin. 'The interconnects 4 can be made of
gol d, copglestricallyioonnented teithe/samiperiduaidir nip 1i iydhondingi wires)d. delhel TO), and so
forth. The bondin i.res 5 can be made of gol.d,..copper.  or .al.un num The
seni condu??f‘ﬂ?o"%ﬁmgf \‘éAg?JrBﬁtm"‘_'Ly FOANRLFSE & TRFRPTY Fitiof f déOdsc?e FsteTy télél}jlﬁt% The resin
meki ng upmbh&lithie dhdPlatdd@sichit,LoreXA hybed axesimed tiradt, by a ega¥ndrRedrithipihenol i ¢

resin, and polyphenylene sulfide resin. In addition to the_ sem conductor
chip B, onybeid integratadaviicitc ohposramicandustog chiprsuppast 3 e bempde fremracerayicy s |

etc., can_be nmounted an,the.cir.cuit I a Itfﬁ for
attachi nggl?sf’?eepsoégpﬁr%%?f&’t?bfl%?decrﬁ?lp’ hc?néﬁéélseg]flb{r)%ﬁgtnetl{e%%éﬁhc I'p rg%&’h@gsgport vi a
a cross- | fisdeadinfdrbéCepoty ahie ahd glashfildr reiaforber] BREdsired dlie iltyrcbiiests 4f fi xi ng

the adhesive silicone sheet to the sem conduyctor chip 1 and tkhen ffixing
the semi cedsanaste of@rid capnes alweiyapFlHPatBrmehipnadpeatde (BIQ) anq e

af or ement {o?tﬂe hegm%@geéjy cdd lgiﬁqad@éi%o)fd, Qggﬁé?,eo ﬁlhﬁl‘?%[?ﬁ? S&hichRAR '
silicone 1o the sem conductor chip support and then affixing the

sem cldnduglementdhis plsb sealed tvitheewalanindsin toThetesin malpippup the sealanttrben &dhesi ve

20 sheet. Although there are no special restrictions w.th regard o.the

{ ermper at WCSEPERY cPoE TEF BaRIRD B PR B HoaRas P A0S FFeR: eadtinn
adher ed tQ thDEnSETAERM RO, offak Bleaiithit BSmpGRhR, § BPRQIstors,| dapicitofSeamgrEnded
to do this at a tenperature between 50C and 200C preferabe bef ween 100C

and 150C. etblpcanethd mpumnted oo theenteint gubstratecy. oss- | i nked  si |l i cone adhesi ve sheet

2 to the 1 condyct or . chi nd the chip,s rt, 3. heating is,25 carried
out in tv@%g%]eps %W&the‘gé@i#?ﬁavg © SSWCQBd'b#&{)‘i%m fodhs, ag’ﬁl’é‘?ﬂlﬁﬁ?ﬂ gtﬂft h
heat i3y afgpoRRY 4 63%d-BikeAfsiIRoAS adBiveQheet chPbLcBEPHE DY fﬁrsﬁlffﬁiingﬂ{d ng is
carried out in an oven at 150C to 170C for final connection. [0033] After

curing, t#dhesizepitiopnrsheeirtodlid gnicenddctoneldp d swnd deansnffixing sheesegreqridgeto! y

connected ,b opdi ng.wires 5. .Nornmal ly,. t.his Is done b | t rasoni ¢ wel di ng.
If 30 nec%bs}ég{??/,ﬁletﬁ?gu%oélﬂi@%%%f‘&poﬁ%la&het%‘8 EAn° eél %’18%1 6err yv&%?% a resin
seal ant 6GaffiginaRe adheSHBIsE&N Biade OfF silibbrid t6 @i feniedrdacibechip eupgoet Thidxhewppor t

with the use of the silicone_ . ) ) ) )
affixing the semiconductor chip 1 to the semiconductor chip support 3 via the adhesive

20  sheet. Although there are no special restrictions with regard to the temperature at which
the cross-linked silicone adhesive sheet can be adhered to the semiconductor chip and the
chip éupport, it is recommended to do this at a temperature between 50°C and 200°C,
preferably between 100°C and 150°C. Normally, in connecting the cross-linked
silicone adhesive sheet 2 to the semiconductor chip 1 and the chip support 3, heating is

25  carried out in two steps. More specifically, after preliminary attachment with heating and
application of pressure for 1 to 2 seconds, a post-curing is carried out in an oven at 150°C
to 170°C for final connection.

[0033] After curing, the semiconductor chip 1 and interconnects 4 are electrically
connected by bonding wires 5. Normally, this is done by ultrasonic welding. If

30 necessary, the semiconductor chip 1 then can be sealed with a resin sealant 6.  Since a
semiconductor chip can be attached to the chip support with the use of the silicone

adhesive sheet at a relatively low temperature, there will be no danger of damaging the



adhesive sheet at a relatively low tenperature, there will be no danger of
damagi ng the WD 03/031528 PCT/ JP02/ 10200 13 sem conductor chip under the
ef fect ofwbeaw3isIhis, in turn, makes it possible to inproreTIred/ioaw | ity of
t he sem conduct or device. EXAMPLES [0034] The cross-linked silicone
adhesi ve sheet of the invention and nethod of 5 manufacturing of this
adhesive sheet will now be described im3detail with reference to practical
exanpl es. The viscosity values reported in the exanpl es were neasured at
25C.  Thg hm&%},iqﬁmgawvefe%t Si3Reh. O A Wl SRk kiafobdibleo afighote
measur e tﬁe force reduired  for peeling a protective filmfromthe

cross- | i nilgabildy bf thersemasbndsétoredstmet . Force for Peeling a Protective Film
froma Cross-linked Silicone Adhesive Sheet 10 [0035] Test speci nmens were
producedﬁgiégﬂigggg a cross-linked silicone adhesive sheet wth protective
films ad oth sides of the sheet into 1 centineter (cn) x 15 cm

strips. Ao@3qt ectrhyerdsilinkeHiREe ddResdRasheétds i8S invigioh@at niyieel ofen
(hereafter referred to as side A was pulled_away from.the specinen

sur f abe anamlifacan@ge)f@hls 3!81(1)3531[6 shegt3¢ill new bPGb’SCTFheFi i F’f%t@’é mathyefergpcaif e

(m mn). ver a ue of.stress deve was
neasur ed.P gl é\?@ggeae Y 5ePs{i% yaligs T rged @Qﬁe? g?[érg aéﬁa&%isﬁﬁ
protecti Vﬁleffbilml ?Qx‘i@tﬁ&ﬁs WweroaSed tbRiIdats irdliabaiie a@cﬂmﬁeasareahe &rce rBgeir@kel i ng
force of the protective filmfromthe other side of the specinen

( her eaf t dor pesting pototecsivadile frem B)e eiass-linked siligpretilicsive pecbame manner .

Manuf acturing of a Sem conductor Device and Evaluation of Initial

o e oo Bt 11 930Ine L BroflcARe Pl o Vbl BHNGHL WanBGE St USed
for manuf act urtng a sentconduct or gevl Ce SHown
speciibi cqbd3s] a Jredspecidieas Wereqi’rbmo(e& bszmlmngacws); lmkeld ahs«ﬁm adhemlw:slmet chip

support (3 cmx 3 c made of poly de were intercqgnnecte the
cross-| i nw@lapr@tqct%gﬁn%m@qu\;e §H1e°é@es(°f therghget nto] cengmgter ﬁ%&’ ’&:Lug

pressure %fhfe HERER A aAn (RN Ifl%f&%dt&a@ uni t
was heat esgéa Ofgg%gi secon t?%g%@ld_?_ﬁfét pr essﬁée V\r/:st rel gased and the
obt ai ned gidy A) waspylledemayiffinoti® spdcithien smearefadan dnghoof 180Flata taté oflms t hen

renoved fromthe oven, and the polyim de- nade sema nduct or .chi.p support
and ¢ he crEEEClrsnes IR (BEHBIM h A VEragR ¥abe QEHESS 67 eﬂﬂu%%@%ed Aft er
t he t,est I r Jrodi ng pads
Iocatlgd oér%'n?'liga%aéﬁéﬁgr}gé%%j&%% aﬁl p 1 ancriﬁt he %4[5121 connects 4 were
30 then ejretettivectilin fromche ewsetinkad sificons adhdsiveastieati t Thepealiag dorce ofbedi ng.

protective film from the other side of the specimen (hereafter referred to as side B) was

determined in the same manner.

Manufacturing of a Semiconductor Device and Evaluation of Initial Adhesiveness

20  [0036] The cross-linked silicone adhesive sheet was used for manufacturing a
semiconductor device shown in Fig. 1. More specifically, a semiconductor chip (1 cm x 1
cm) and a semiconductor chip support (3 cm x 3 cm) made of polyimide were
interconnected via the cross-linked silicone adhesive sheet (1 cm x 1 cm), and then under a
pressure developed by application of a 1 megaPascal (MPa) force, the unit was heated for 2

25  seconds at 190°C. The pressure was released, and the obtained unit was placed into a
170°C oven for 1 hour. The unit was then removed from the oven, and the polyimide-
made semiconductor chip support and the cross-linked silicone adhesive sheet were
visually observed.  After the test piece was formed from well adhered components, the
bonding pads located on the top of the semiconductor chip 1 and the interconnects 4 were

30 then electrically connected by wires 5 fixed with ultrasonic welding.



WO 03/ 031528 PCT/JP02/ 10200 14 Eval uation of Rejection Rate of

Sem conduct or Devices [0037] The sem conductor device was inserted into a
socket amdOowas3tsest ed by passing electric current betweemrCrheoxmeéce
termnals. In the current test, the percentage of sem conductor devices
that failed to pass the current was considered as a rejection rate. 5
Practical Exanple 1 [0038] A Ross m xet4was filled with the follow ng
conmponents: 31 parts by weight of a 2,200 mlli-Pascal seconds (nPa.s)
vi'scosi ty di RRLAMBRLYR IR DY 5aGicBANoTIkEGY! ar terminal s capped with
di met hyl vi nyl'stToxy groups (wth 0.Z23 wt.% content of vinyl groups) and
cont ai ni (@P37] 01 The ¢mitomitctra-davice wak fnserfast ight a mqk@tmdevmtesﬁedg/b)pmssme

pressure exceeding 10 m | t.er arts by
wei ght OFFGEIC'F“GTG ¢ babyeen, tllhggeglf‘? ﬂBP’@gﬁoElb %éfr&iig‘%%athe??mﬁgago%ﬂgosed of 65
W % of  QerRicBRuctdRRTicks §RPRIikY tdhd¥E iHRuRGhSAJ COnsideredaY b Rgedidintatep| ecul ar
termnals capped with dinethylvinylsiloxy groups (wth 0.23 wt.% content

of vinyl groups) and 35 w.% of an organopol ysil oxane resin conposed of
(CH2 M(uﬁ\hwtmlﬁxamnlﬂ (CH3)3SiAi2 units, 15 and Si04/2 units (with
2.5 M. ent [ " Q% ilica

ﬁ) fA.OIQo n? er \%soﬂl@éii) Wyftﬁlg‘%ofasﬁ%xyﬂl %ﬂ[&n&ﬁé %hh)aﬂ%b% toP

havi ng B eci SUI’ ace area O m Xi our room

t enper at w200t Al Paydal ﬁ&omﬁﬂm«g d71§c@£1ty&liﬁ1teﬂ©'[p02ysﬁlom mmngmth u n d er a
reduced pressure. As a result, after cooling the m xture to roo

t enper at aralgoubarjierstinalp cawed é\rﬁhtélﬁlﬁﬂwhﬂ@ﬂﬁﬂoxé’ igroups hwith Qel3ewt. %ﬂ@t%%f
o iR atins) g OReBEhs B oph iR B o indi A1 AU AL o RARSHER Aok M T OTM Y

m xed in \/1&] as~ VI SCoSI t

di netpy! %kés@%@%ﬁcé’éﬁiﬂ@ﬂ'dlﬁﬂﬁﬁ&@fbsdﬂrﬂéi&ﬂ? (mSHB K FOBIT; ha\aﬁqgmb@y veighit @€ ul ar
termnals capped with trimethylsiloxy groups (with 0.73 wt.% content of

si | i con- adhe¥dmByd N(sgmtyaargampolalﬂl&ompnmmm}posﬁbﬁ@ﬁ W’b% Qfgl 2,60r age

nol ecul ar fornul a; (?H3 7i.-CH3 SI | |
25 OH. ORI Vsesaiy A5 o8y el s pe 9 b7 h anjes il germinals capped Vi
dimethylvinylsiloxy groups (with 0.23 wt.% content of vinyl groups) and 35 wt.% of an

organopolysiloxane resin composed of (CH;=CH)}(CH3),SiO1/, units, (CH3)3Si012 units,

15  and SiOyy, units (with 2.5 wt.% content of vinyl groups); and 13 parts by weight of fumed
silica having BET specific surface area of 200 m?/g. After mixing 1 hour at room
temperature, the mixture was mixed for another 2 hours at 170°C under a reduced pressure.
As aresult, after cooling the mixture to room temperature, a paste-like semitransparent
silicone rubber base was obtained.

20  [0039] 100 parts by weight of the obtained base were uniformly mixed in vacuum with
6 parts by weight of a 5 mPa-s viscosity dimethylsiloxane-methylhydrogensiloxane
compolymer having both molecular teﬂninals capped with trimethylsiloxy groups (with
0.73 wt.% content of silicon-bonded hydrogen atoms) and expressed by the following

average molecular formula:
CH3 /CH3 \/ CH3\ CH,
—SlO SiO SlO I—'CH3
25 \CHB Z\ / CHS




so that 1.8 noles of silicon-bonded hydrogen atons of this conponent were
used for 1 nole of vinyl groups in conponent (A), 1 parts by weight of an
or ganopolweiBossee (With 16 w. % content of vinyl groupspcexdpoxgzed by the
foll ow ng average-unit fornula: {(CH2=CH)

CH3SI @21 2} 0. 47(CH30O112) 0. 35{ CH2- CHCH2O (CH2) 3Si 0312}0.i8 0 5 0.5 parts by
wei ght of a silatrane derivative expredSed by the follow ng fornula:

CH2=CH OC 000 Si (CH30O 3Si CH2CH2CH2OCH2 CH20CH2CH2CH2Si (OCH3)3 N, and a
conpl ex qf, qpligty ﬁHstWfEﬁ‘lc&n—%oﬂdeWHﬂf h HRIRIITYhis @blﬁbbﬁ@ﬁ@ﬂ@re(wb& E’orl
concentration of platrnumnetal i'n the conplex equal to 5 {)

resul t, andle of0MyhBaspyinswogionynt (&) i patséyrwidigltrof @o wpessPpoLys Oéiﬁ%@‘ﬂm nkabl e

via a hydrosj Iatl n.r.eacti on, was 10. The t of

ur ani um ﬁ’cfPPE? ‘?%Vl 8'&%?%8&8(%%@% 1%‘?4111&.3‘86‘1%%% %Jél;% gée)eéﬁ%

and the tgQicd, £@nt1¢ctH i m47‘19(:H3®1|291Jr;5{(pmtz&&sl—lmHzor(crmbgs1®Is}51a,llg -rret al
did not exceed O. 1 ppm [0040] The obt aixedsi | i cone conposition was
sandw ched between a 50 gmthick surface-gpntreated PES filmand a 50 gm
thick PES filmhaving the surface pretreated with 15 Treatment Agent No.

1, a 30 nPas viscosity nethyl hydrogenpol ysil oxane havi ng both nol ecul ar

t er ni Aal 0.5 amtesly weight of 3 sitstrage dorivasiye grraessed b the fallowingdpmaHe: of silicon-
bonded hydrogen atons). The obtained sandwi ch was roll ed between a two-roll
device with an adjustable cl &hx bet ween the stainless-steel rolls so
that the thickness of the silicone\ conposition was 30 gm A
silicone-rubber adhesive sheet wt ESOf j ms on 20 both surfaces was
produced after heating the rolled dyﬁr h\for 30 m nutes in an 80C oven
with circulation of hot air. [00 1] FBrst\, Y he PES film having the surface
coat ed wi ¢d]_| Eggqqr@l_lﬁ@ﬁn? was stjablyChbOEd,Ma@HL8I§@CHY; obt ai ned
silicone a eet? asu nt/ of forces required for peeling
of f both protective filns showed t\h ES filmhaving the 25 surface
treated with Treatnment Agent No. 17could be peeled off with the peeling
force of WD 03/031528 PCT/JP02/ 10200 16 1.9 NNm while the non-treated PES

film coul ghahecdgréesr sihfinwh bitht )8 dpeeyltebgmb ol Téisidxade Bwith concentration of
- platinum metal in the complex equal to 5 ppm). As a result, a 70,000 mPa-s viscosity

silicone-rubber composition cross-linkable via a hydrosilylation reaction was prepared.

10  The total content of uranium and thorium in the obtained composition did not exceed 0.1
ppb, and the total content of ions of sodium, potassium, or other alkali-metal did not
exceed 0.1 ppm.

[0040] The obtained silicone composition was sandwiched between a 50 pm thick
surface-nontreated PES film and a 50 pum thick PES film having the surface pretreated with

15  Treatment Agent No. 1, a 30 mPa-s viscosity methylhydrogenpolysiloxane having both
molecular terminals capped with trimethylsiloxy groups (1.6 wt.% content of silicon-
bonded hydrogen atoms). The obtained sandwich was rolled between a two-roll device
with an adjustable clearance between the stainless-steel rolls so that the thickness of the
silicone composition was 30 pm. A silicone-rubber adhesive sheet with PES films on

20  both surfaces was produced after heating the rolled sandwich for 30 minutes in an 80°C
oven with circulation of hot air.

[0041] First, the PES film having the surface coated with Treatment Agent No. 1
was stably peeled away from the obtained silicone rubber adhesive sheet. Measurement
of forces required for peeling off both protective films showed that the PES film having the

25  surface treated with Treatment Agent No. 1 could be peeled off with the peeling force of



N m [0042] A sem conductor device was produced by interconnecting a
sem conductor chip and a chip support nenber by neans of the

af or emrentwornaai3ses i cone rubber adhesive 5 sheet. Adhesi veogggonfo2ache
silicone rubber adhesive sheet to the sem conductor chip and to the chip
support nenber was evaluated, and the rejection rate of sem conductor
devices was determ ned. The results arlé shown in Table 1. Practi cal
Exanpl e 2 [0043] The silicone rubber conposition cross-linkable via a

hydr osi | yj @iN/aNwhAa e 1R-trehfedth FROEMAE Be bBol& 8G tithathe BXaR!f6rcd oV23
sandwi ched between a 50 mthick surface- nontreated PES filmand a 50 m

t hi ck PENMm.l m having the surface pretreated with Treatnent Agent No. 2, a
10 nmPas vi sity, di net hyl pol.ysi | oxane .havi,n ot C [ 1 nal s
capped Wi @ﬁgﬁl net%??rﬂ’ﬁa?%ﬁg%#}“&y a@?’i?&ﬁ%ed( . f%“\’/é]‘p%iélgnat%g n 1003%1 ﬁé‘tlg;ll i con-
bonded hyghipaien. aiip BEpporthiemBEti Meshs S8 tdwfsiBmentonted siiRendaibbeesmihasivevo- r ol |
device 15 with an adjustabl e clearance between the stainless-steel roJls so

that Bhe shhgteknAgbesifenesreof the silieeneaubhsrpdlgsiveshestda thesemicondagtes cimand ypper
g I : o gl
EheC T ol 1 o it iboflaeiytThas WAl aypiihe Af&HONRR: B AiERfhBlct 86iHRS | MO

ai r. [ 004#3s dbtératined. hahRESults bre shawh mg Thtle 1sur f ace not treated with
Treatment Agent No. 2 20 was stably peeled away fromthe obtained silicone

rubber adhesiyve shget. ﬁasur enment of forces required for peeling off both
protective fi 1 t the PES filmhaving the surface treated with
Treat ment oﬁwﬂnt Nehe sflicoRY kEhtRe RbnQbss kb eV PR{IrbAH 148N G8acBbn 2. 8
N m whi I[e t he non-etréat ed PESch r% C(I)lul dssbe peel ed oﬁx vvlglth t he peeling

f or celOof dhdProdiicen ir?Bracé Fxakipkcnwansaddwiohed Hetwieerea B sinpthodkusneldcdsy
i nterconnecting a_sem conductor chi %ﬁand a chip support nemher, by neans of

the af or crepss 8ESSIN asmeS( wsphick RERdEmkavingfbe surfacgpedtegied@dth of t he

silicone fubber  adhesi.ve sheet,to .the. sem duct.or in. 0 chip
support  nEREET ALY 2t df B irigie SRR RbaSOhR B o b
devi ces aSindRcApPFEINRHEA dﬂiﬁb@hﬂ%‘?{'bgeﬁsﬁd}@ g?&?yflo.ilﬁ widk lcentént MEIIR3A031528
PCT/ JP02/ 10200 1 Practi cal anpl e 3 [0046] The silicone rubber

conposi t i mded bydropemataidsl Vihe oktaedrseadigh stas splladdetveanp trargllslesigaced in
Pract 15 al Wll%é an hj%st%blewac?ea%%r(]:g Wet%'%glg thl%estta\i\ﬁlg&-&eé Qolgrgottﬁétﬁlfe M@s%%’f the

silicone composition was 30 pm. A silicone-rubber adhesive sheet with PES films on both
surfaces was produced after heating the rolled sandwich for 30 min. in an 80°C oven with
circulation of hot air.

[0044] First, the PES film having the surface not treated with Treatment Agent No. 2

20  was stably peeled away from the obtained silicone rubber adhesive sheet. Measurement
of forces required for peeling off both protective films showed that the PES film having the
surface treated with Treatment Agent No. 2 could be peeled off with the peeling force of
2.8 N/m, while the non-treated PES film could be peeled off with the peeling force of 2.3
N/m.

25  [0045] A semiconductor device was produced by interconnecting a semiconductor
chip and a chip support member by means of the aforementioned silicone rubber adhesive
sheet.  Adhesiveness of the silicone rubber adhesive sheet to the semiconductor chip and
to the chip support member was evaluated, and the rejection rate of semiconductor devices

was determined. The results are shown in Table 1.



nontreated PES filmand a 50 gmthick surface-nontreated TAC film The

obt ai ned 5 sandwi ch was rolled between a two-roll device wth an adjustable
cl earancewbasmsses t he stainless-steel rolls so that the thirgresgooof the
silicone conmposition was 30 gm A silicone-rubber adhesive sheet having a
PES fil madhered to one side and a TAC film adhered to the other side was
produced after heating the rolled sandwizh for 30 mn. in an 80C oven with
circulation of hot air. 10 [0047] First, the TAC fil mwas stably peel ed
away from t he pphtidhinBdnsjid scone rubber adhesive sheet. Measurenent of
forces requiréd Tor peeling off both protective filnms showed that the

sur f ace- ntifM6tat edhaalicdre mblasebuipbsitipreedosdligfablawit b hytwsitdetionmgadtonce of

0.7 N whil e the. f t ted PES.fil | d led of f with th
el ing 1 B EOded R FragER DM HES S ed RITAcDy SR CBCbRE S oduced by
i nt i j i i t nmeans of
{he. nf or ononiedPIECHLE AU fin ok BBl MO TIEEREPY TERD

si |l i cahe satdlodch wadwedlicd betsieert ttwotrbl dseioe edihdncidiustable qleadmide beiveehehechi p
support nenber was eval uated, and the rejection rate of sen conductor

devi ces Wamleeskrhiolsgo thehthethiskmess ofths siicenmcomposfinnevas 3Qmpr Act i cal
Exanpl e 4 _}: ) e Iif | Crosss| i ia a
nydr osi 1 yParis bRl 405 1/ BREL paS BRABUCAN G S IAG gt

sandwi cheddlize¢dweehe athbOsigawhdhpolucdrdfiee Reating g @it @ shnd&EcH fok B0 atid. ia a0 gm
thick PET filmhaving a 1 gmthick TAC filmadhered to the surface of the
conposi t i 88°C avRa Wik sireiddiono{def 8k was rol | ed between a two-roll 25 device
with ac abl g cl tajplessasteel rolls so.that the
thi cichse M) 2 B, @810 Bl SR pa8le R oD AT B RloPug B
adhesi ve adiesivelBhsdt.ngVraficéinéiitloMforackeqEetdtfor peeting offbottnprofechifCfilthsl il m
adhered to the other side was produced after heating the rolled sandw ch

for 30 mi ARvesd thyt thesutreesoatiedlrd hALI fHegomld bpestedpit with the peebing fjree»t st |
the TAC-P i i L1
Fubber adnuel e ERIne ARl nBRECR IHEYIC EATbEReAR BrRh AL bRARRTI o,
protectivef2B8iN/ms showed that the TAC-PET filmcould be peeled off with the
peel i force.of 0.7 WO Q3/031528 PCT/JP02/10200 18 NNm while the surface
nont r Egt eg[{qﬂ_gls fi rﬁe’@&ﬂnguﬁ%r Leatpsroduged %Y THeCpEEring? saRicendyciors. 3 N m
[s 2%5 3;-]0 i Qu gl?ig‘raﬁg BeH QPppSIe Hichfd VB nRARABIG R BYenl MtBAGLARESE r¥heR adhesive

sheet.  Adhesiveness of the silicone rubber adhesive sheet to the semiconductor chip and

to the chip support member was evaluated, and the rejection rate of semiconductor devices

was determined. The results are shown in Table 1.

20 Practical Example 4

[0049] The silicone rubber composition cross-linkable via a hydrosilylation reaction
and produced in Practical Example 1 was sandwiched between a 50 um thick surface-
nontreated PES film and a 50 pm thick PET film having a 1 um thick TAC film adhered to
the surface of the composition. The obtained sandwich was rolled betweena two-roll

25  device with an adjustable clearance between the stainless-steel rolls so that the thickness of
the silicone composition was 30 um. A silicone-rubber adhesive sheet having a PES film
adhered to one side and a TAC-PET film adhered to the other side was produced after
heating the rolled sandwich for 30 minutes in an 80°C oven with circulation of hot air.
[0050] First, the TAC-PET film was stably peeled away from the obtained silicone

30 rubber adhesive sheet. Measurement of forces required for peeling off both protective

films showed that the TAC-PET film could be peeled off with the peeling force of 0.7



chip and a chip support nenber by neans of the aforenentioned silicone
rubber adhesive 5 sheet. Adhesiveness of the silicone rubber adhesive
sheet to wbessersegonductor chip and to the chip support nPCFEPI2MANI00

eval uated, and the rejection rate of sem conductor devices was determn ned.
The results are shown in Table 1. Practical Exanple 5 [0052] The silicone
rubber conposition cross-1linkable via d8hydrosilylation reaction 10 and
produced in Practical Exanple 1 was sandw ched between a 50 mthick PET

film haw i | L QYBES Al bHRAd BEpEAIEE ofNHtiRe Deeligl BicHof PET
film havﬁ@%ﬁ’i%rﬁﬁé%ﬁ.f%@%ﬁ ayer on the su faceoadher ed%teec;) tg;e surface of
t he conpds3 N/mn. The obtai ned sandwi ch was rolled between a two-roll

hat ¢ he D5 inosh SGreoREotir P Han S o BRUBSTL A TR Sg e S aueoP | S S0
silicone-gy E%ﬁi’ a @HP8SPPORt REBBEr UyaMERY oftHRERieRmEnfiéddsAboAE AbbtLaddBEvEi de

and a TAGC fil'madhered to the other side was produced after heating
the rdl | ethestandwidbesivepess3d thailicansgubber adh @0 sbewtiio Wiersamigonduetan shimavst  hot
air. [0053], Fi,rst, the TAC-PET film was abl.y..peel ;

obt ai ned tggﬂi“? %ﬂ@ﬁpprogtﬂﬂ‘é‘?%c%fd%agselvg atfﬁgaéltd%%eééslcﬁl g?r%cgt% f %}%%é%é@ggﬁ ?gﬁﬁ?sr ed

for peeliyg Qidmbedd ALer&mlts Y@ shddnfih TaBleghowed 't hat the TAC PET film
coul d be peeled off with the peeling force of 0.7 NNm while the surface

nontreated PES-PET filmcould be peeled off with the peeling force of 2.3
N m [0054] APegheadExamplesy device was produced by interconnecting a
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silicane dndyeduced eBiavticas BReimpled whesandwichod detoteor a Shiym tiiek PET fihm chi p
support nenber was eval uated, and the rejection rate of sem conductor
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Ex le 1 Th i bb it =) | i
yr b5+ 1 iR AC RREeT B S aienin SRR o FRABFTRS P oPrid

sandwi chegnaeichees rall&PbdRvt i £1vSiolf @ffe Wigad §heeblPERafahtdDeaweenhot her 50
mthick surface-nontreated PES film The obtained WD 03/031528

PCT/ J P02/ sigialss-steel relimevihetthashiclnssy efthe siligersrcommogisionatds 3awm.ceAwi th an
e S G e R S et e AR AR ot e
sheet havijRgadheRaSofthd Hmacigs R prodhidnfier B&Sing thd lales Beriviskr 30
minutes in an 80°C oven with circulation of hot air.
[0053] First, the TAC-PET film was stably peeled away from the obtained silicone
rubber adhesive sheet. Measurement of forces required for peeling off both protective
20  films showed that the TAC-PET film could be peeled off with the peeling force of 0.7
N/m, while the surface nontreated PES-PET film could be peeled off with the peeling force
of 2.3 N/m.
[0054] A semiconductor device was produced by interconnecting a semiconductor
chip and a chip support member by means of the aforementioned silicone rubber adhesive
25 sheet. Adhesiveness of the silicone rubber adhesive sheet to the semiconductor chip and
to the chip support member was evaluated, and the rejection rate of semiconductor devices

was determined. The results are shown in Table 1.

Comparative Example 1

[0055] The silicone rubber composition cross-linkable via a hydrosilylation reaction
30  and produced in Practical Example 1 was sandwiched between a 50 pm thick surface-

nontreated PES film and another 50 pm thick surface-nontreated PES film. The obtained



produced after heating the rolled sandwi ch for 30 m nutes in an 80C oven
with circulation 5 of hot air. [0056] Wen the PES fil mwas peel ed away
from one woda/08f528 he obt ai ned silicone rubber adhesive siregtIpoytoeoopeel i ng
surface was unstable and partial peeling of the PES film on the opposite
side of the sheet was observed. Measurenent of forces required for peeling
of f both nontreated protective filns shé®wed the peeling force of 2.3 Nm
10 Conparative Exanple 2 [0057] The silicone rubber conposition

cross-| i ngallfn\ r611§twétg;§éd Y 8081 HRAGE HAR an adglstAb IR d1taRRcE Beteatitecal
Exanpl e 1 was sandw ched between a 50 mthick surface- nontreated PET film
and anot het#sinees-poeltrbilcso that tha dldeloess ofghe sificéicicongositiofives30tpa.ned  sandwi ch

was rolled between a two-roll device w an adj ustabl.e clearance between
the 15 st llismedube adhosr s hactviE 2P Ho % ARSRHLIO SoR St Pt e S EE s
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sandwisch ¢fot3R. m nutes in an 80C oven with circulation of hot air. [0058]
When the PET filmwas peel ed away from one_ side of t ﬁ@o tained.silicone 20

r ]lc,lbbﬁl’ adlff3fl e sWaer thetsS Bla wahgedert $5eiom ong side 8 HAnGSHHSORE peel i ng
g © .
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Measur enent of peeling o ontreated protective
fil s shousethetdppogilesidensf thosicet wis dieiNedy eeduremgentwé foreostrequieddyfodi f fi cul t

he fil h I | ability.
L A AL A B
Side A PES PES PES PES PET PES PET protective filmfilmfilmfilmfilm

filmfg ! mfil @opbfativEERambRY2er on the surface Side B PES PES TAC PET PET
PES PET

[0057] The silicone rubber composition cross-linkable via a hydrosilylation reaction
and produced in Practical Example 1 was sandwiched between a 50 pm thick surface-
nontreated PET film and another 50 pm thick surface-nontreated PET film. The obtained
sandwich was rolled between a two-roll device with an adjustable clearance between the

15  stainless-steel rolls so that the thickness of the silicone composition was 30 pm. A
silicone-rubber adhesive sheet having a PES film adhered to both sides of the sheet was
produced after heating the rolled sandwich for 30 minutes in an 80°C oven with circulation
of hot air.
[0058] When the PET film was peeled away from one side of the obtained silicone

20  rubber adhesive sheet, the peeling surface was unstable and partial peeling of the PET film
on the opposite side of the sheet was observed. Measurement of forces required for
peeling off both nontreated protective films showed the peeling force of 10 N/m, peeling
was extremely difficult, and the films had low peelability.



protective filmfilmfilmfilmfilmfilmfilmfilm
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Industrial Applicability
[0059] In peeling away protective films from both sides of the cross-linked silicone

adhesive sheet of the invention, both peeling surfaces show stability.

Furthermore, the

aforementioned cross-linked silicone adhesive sheet can be efficiently produced by the

method of the present invention for manufacturing cross-linked silicone adhesive sheets.

Therefore, the cross-linked silicone adhesive sheet of the invention is used for attaching a

semiconductor chip to a chip support.



10 where the difference between peeling forces of component (B) and
conponent (C) is equal to or exceeds 0.2 NNm 2. The adhesive sheet of
claiml, wbasastsesi zed in that conponent (A) conprises a PpTa@exto2@f
cross-linking a silicone conposition selected fromsilicone conpositions
cross- linkable by a hydrosilylation reaction, silicone conpositions
cross-linkable by a 15 condensation reaétion, silicone conpositions
cross-linkable by a radical cross-linking reaction with the use of an
organi c peroxide, or silicone conposi Ulsiff: cr oss-1inkable with the use of
ultraviolet rays. 3. The adhesive sheet of claim1 or claim 2,
characterized i,n that. conponent (A) .. conprises a product of cross-linking a
silicone &onpo§¥¥4 ﬁﬂﬁ?§§§taFﬁ%ﬁ%V@dB¥:a 20 hydrosilylation reaction. 4.

The adhesixg, shegli Idnﬁilg%{ng\,ﬁth actﬂ}?]d'kggsts%rfiléﬁgﬁ Qthat said silicone

conposition cross- y a hydrosrly on reéaction conprises: (A an

or ganopol ¥B) 4 firsapetdrsive figman dneaile of W @bdsaniked gilRuRS apgr nol ecul e, (B) an
or ganopol @l | oxan havi.ngﬁt | east two silicon-bonded hydrogen atons per

25 ol ecule) @ JEPREHIPERSHY ©BItes ennosite sifeiof thy crospetinlredivilinose | yvI at i on

catal yst. 5. T%@dﬂ%@'- [ ' racterized in

t hat conponent (E) a dhﬁggﬁggﬁfecrﬂ%%o%ﬁﬂa@ &Wg%iér(c\sl&adagq %*hgrgg%ts ﬁer?%{seelq}lglﬁg. WO
03/ 0315280P@ v FPOPNAB200 22 6. A nethod of manufacturing the adhesive
sheet of claim5 characterized.by: (1) formng a filmlike body by placing
(A) the cross-1i ﬁﬁ?aﬁﬂegﬁgg F‘?f&%ﬂ%coe&%eéﬁ (95) ayay g"ﬁmasalda%ﬂélleswéﬁh%?@s@%lﬂit@kness
of 100 gmphelbwSH RahweRN (B) the first protective filmand (C the second

protective film and 5 éﬁg cross-1linking conponent. (A). 7. A nethod of
manuf B¢t ur i ng #hergdhedifieeensh betweeh aecingdoiczedf dompopat (B) ehd eanpargne{@)her

(B) a fi rfé%qﬁ!ll%%%%c‘{ﬂé\%/gi%@&ﬁ/” (C a second protective filmwth an

or ganopol ysii oxane ™ east two silicon-bonded hydr ogen atons per
nol ecule, (2) formng a filmlike body by placing (A a cross-I|inkable

silicone 20nmpo%hé adiesive shde oficlbidy &) cHgiéicRidedint tRhiCdoRRvBe (A QOmBARQN | ess
bet ween conponent (B). and conmponent (C) so as to contact conponent (A)

with the qu&gm:@égmfg- ipkingesiligone gempegifioreselestedefrarh gilicone compositions cross-
linkable by a hydrosilylation reaction, silicone compositions cross-linkable by a
15 condensation reaction, silicone compositions cross-linkable by a radical cross-linking

reaction with the use of an organic peroxide, or silicone compositions cross-linkable with

the use of ultraviolet rays.

3. The adhesive sheet of claim 1 or claim 2, characterized in that component (A

comprises a product of cross-linking a silicone composition cross-linkable bya

20  hydrosilylation reaction.

4. The adhesive sheet of claim 3, characterized in that said silicone composition cross-
linkable by a hydrosilylation reaction comprises:
(A) an organopolysiloxane having at least two alkenyl groups per molecule,

(B) an organopolysiloxane having at least two silicon-bonded hydrogen atoms per

25  molecule,
(©) adhesion accelerator, and

(D) a metal hydrosilylation catalyst.

5. The adhesive sheet of claim 1 or claim 2, characterized in that component (B) and

component (C) are made of different materials.



conponent (B) or conponent (C), and (3) cross-linking conponent (A); where
a ggel I ng %o%ce of (r:rgrrponen'g (B) away fromthe product of step (3) is equal
15 to or welomsB2® NNm where a peeling force of conponentPCiGpPozwago f r om
the product of step (3) is equal to or below 5.0 Nm and where the

di fference between peeling forces of conponent (B) and conponent (C) is
equal to or exceeds 0.2 NNm 20 8. An adhesive sheet prepared by the method
of claim7. 9. A device characterized by: (a) a sem conductor chip, (b) a

sem conduét or ciipethuppbrianufastiritg thedhaiViesicveofdiant 5 aaeaidi2guyo claim 1
re, the_sem conductor chip and the sem conductor chip

Support ar e bokHeBTEgaE ReRk o5 DM HeNes(Axins pet linkiple Sizondaoimposioonc| ai m
Chyri ot o "4 E0u e f BhcikbR A8 SRR e et Paipr PR B R,
| ar ge- sc#lesecotdggortavk filni,euiit, or a very large-scale integrated circuit.
30 5 (2) cross-linking component (A).
7. A method of manufacturing an adhesive sheet characterized by:
(1) pretreating either (B) a first protective film or (C) a second protective film with an
organopolysiloxane having at least two silicon-bonded hydrogen atoms per molecule,
(2) forming a film-like body by placing (A) a cross-linkable silicone composition in
10 alayer having a thickness of 100 pm or less between component (B) and component (C) so
as to contact component (A) with the organopolysiloxane on the surface of either
component (B) or component (C), and
(3) cross-linking component (A);
where a peeling force of component (B) away from the product of step (3) is equal
15  toorbelow 5.0 N/m,
where a peeling force of component (C) away from the product of step (3) is equal
to or below 5.0 N/m, and
where the difference between peeling forces of component (B) and component (C)

is equal to or exceeds 0.2 N/m.
20 8. An adhesive sheet prepared by the method of claim 7.

9. A device characterized by:
(@) a semiconductor chip,
(b) a semiconductor chip support, and
(c) an adhesive sheet according to claim 1 or claim 2,
25 where the semiconductor chip and the semiconductor chip support are bonded

together by the adhesive sheet.

10.  The device of claim 9, characterized in that the device comprises a diode, a
transistor, a thyristor, a monolithic integrated circuit, a hybrid integrated circuit, a large-

scale integrated circuit, or a very large-scale integrated circuit.
30



