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- 31 March 2006 WD 03/ 031528 PCT/ JP02/ 10200 DESCRI PTI ON ADHESI VE SHEET OF
CROSS' - LI NKED SI LI CONE, Met hod OF MANUFACTURI NG THERECF: EE@O%

Technical Field WO00fitjs2§he present invention relatés to cross-linked
silicone adhesive sheets and to a nethod of nmanufacturing é’ﬁyﬁ’"%’ et s

more particularly, to cross-linked silicone adhesive. sheets having
surfaces of high peeling stability, as well; as to an effective nethod of
manuf act uri ng sheets of the aforenentioned type. Background Art 10 [0002]

Japanese Lai d-Open Patent Application pusehipgiben 111 1- 12546, and its

equi'val ent, U S. Patent 6, 235 862, discloses a"Silicone adhesive sheet with

protecti ve, films adheiffed f The af orenent i oned
sheet is intended for use as an E?ﬁgﬁﬁg%ﬁ? HEROR OB¢
sem conduct or chips or chip M&HﬂBACfURE(ﬂTEEmE@F,mmVI@EI ns on both side

of the-aforenentioned adhesive sheet are normally nmade fromthe same 15

material. [000 ecﬁgwpﬂd if a cross-linked silicone adhesive sheet is nade
as athinfilmwt i ckness of 100 micrometers (pm) or |ess,
conditions of JAMY ng ermentmvmteumlamtdmmhnkmmmm&wsﬂﬁts@ﬁdme sheet

 an adhesive- shapr o duntectrhe S Rl o bl Bl Abs RS || 1y

an adhesive sheet of a cross-

of peeling of ﬁ?@?@éﬁn&m@mﬁmﬁmm dewelDis to hi€focHeRihodag Vel | as

to.provide an qfafidfedss ﬂgé;]?q manuf act uring of the aforenentioned
~adhesi ve sheet.. Di scmﬂ%ure o) nve % %l osed herein is an adhesive

sheet of a cro§s | inked silicone with a thickness of 100 gmor |ess, and
protective fil k on both sides of said sheet, wherein a force of

| f1oh t f f t t |t
pee 09 oL 18N el LBl iR SRR BRE il £ et

or .below 5.0 Newtons per
_peel i ng for ces¥@ivalemcUsS. Patenti6935,86 ditcloses a&ﬂweﬁd?@@ve@h&tﬂﬂmmﬂeéhv%ﬁjﬂﬁ st

aspect of the her.e rqQvi ded an_adhesi ve sheet
as gr oo ee ﬁﬁ%%ﬁh@tﬁ@ bt B bed, af‘omnpcnhon sheet is intended for use as an
estve means for attachment of semiconductor chips or chip supports. The protectwe
. ﬁlms on both side of the aforementioned adhesive sheet are normally made from the same -
15  material, :
[0003]  However, if a cross-Tinked silicone adhesive sheet is made as ; thin film witha a
thickness of 100 micrometers (1m) or less, conditions of peeling of the protective film
from either side of the shest become unstable.
. [0004] It is an object of the present invention to provide an adhesive sheot of a cross-
20  linked sﬂlcone characterized by stability of peeling of protective films from both sides of
the sheet, as well as to provide an efficient method of manufactunng of the aforementioned
adhmve sheet.

S ) .Disclosure of Invention

f R ‘ _ .

| Disclosed herein is an adheswe sheet of a cross-linked silicone with a thickness of
100 pm or less, and protective films adhered on both sides of said sheet, wherem a force of

peeling of the protective films from the aforementioned sheet is equal to or below 5.0

equal to or exceeds 0.2 N/m.

|

|

{

' - Newt

j ewtons per meter (N/m) and wherein the difference between peeling forces of the films is
|

|

In a first aspect of the present invention, there is provided an adhesive sheet

' , charactenzed by




31 March 2006 la (A) a cross-linked silicone with a thickness of 100 gm or
less, (13) a first protective filmon one side of the cro3%Mar¢Qps
silicone, and (C) a second protective filmon the opposite side of the
cross-linked silicone, where a peeling force of conponent (B) away from

sai d adhesive sheet is equal to or beiahow 5.0 Nm where a peeling force of
conponent (C) away from sai d adhesive sheet is equal to or below 5.0 Nm
and where the (&I;ere;‘c et'ween peeling forces of conponent (B) and = .
conponent (C) s’ *&§ifs ilifoneyigratickaesgoNOMumAn Iegbodi ment may be t he
adhesi ve sheet (Bpa fisf proedive finh heodels/B | t..characterjized in that
conponent (B) d component. (0O are mgg;égﬁgsdlﬂ?ggé‘f%e’ﬁﬁq erials. In a
second aspect e PEEYe flmasthe epnositelside ef ths crpssaitkelRicandTet hod of

manuf act uri ng t hewledhaselis 5068t comSofli Qve. racterized by: formng
a filmlike bgdy by olacing (A) t okt & g‘-g‘i"i?‘?% Cga%ﬁ??i"c%ff%lﬁ%bfe 2
silicone corrposﬂf’l 0 a |l ayer having a thickness of 100 mor |ess between
(B) the first prdieralfedigfhlb@denbiehe ond pratective film and
cross- 1 i nki Trl],gl gamponent. (A). The het ho@?‘s‘fg}gﬁgpﬁﬂgé‘%ﬁ%‘?ﬁhﬁ? ingRaligot he
protective PEs Fr8hfM fferent materials. Another enbodi ment may relate to
a method of nanuwhet tie difkréide BEHRESI nL8; ot of a cross-linked silicone by
formng a fj Ugftl)iokgxcbeﬁgé pl aci néj am%:}(%lgéss- (}icﬂ'ﬁ%‘ﬂ]ie'ét @fﬂdc%ﬁ‘é‘me@‘dﬁ%@si tion
“in a layer ving a-t #hW8s of 100 mor |ess between two protective filns
and ' then cross-An ekibdiiinédh faf RO SIEEG A ed racterized by the fact that
t he corrpo'siﬁ]iﬂ%pco%ig}%egjg@ one.of the pl)r ot eétgslgeleﬁ%?ﬁ%ﬁl? S Aneetochpgcterized
conposition is pretr JgFaorponsnt (Qrerremasioof difktenanaiaiavi ng at | east two

Silicon-bonded fl}{di%g&ﬂcia&sg@ npone molecule. In a third aspect of the
- present invention, there I

' sheet char éﬁﬁné1af’t£€%gflh9adlﬂ(esiyeqbn@hséﬁnbm@o@ébﬁ&%cteﬁ,@db?- {o. '%aﬁk}%
cor (O a S%@Wmﬁgﬂ%tﬁgéﬂo%ﬁm}&]{lénmth an organopol ysil oxane ha

. two silicon-bonde

provadesgt VRSN theren iy bravided ianquethad @dhesi ve

ective film
'5/1??1 %t 1 east
ydrogen atoms per nolecule, (2) formng a filmlike

body by placing (A) a cross-linkable silicone conmposition in a




| ayer having a thickness of 100 mor |ess between corrponentn(}(g

conponent (C) so as to contact conponent (A) with the org'%? ﬁ’@f‘?gp@oxane
on the surface of either conponent (B) or conponent (C), and (3)
cross-1linking conponent (A); where a peeling force of conponent (B) away
fromthe product of step (3) is equal to or below 5.0 Nrn, where a

I f of canppone fromt product of ste I s equal
PR B A S LN N
?d ITpOEenlprC(tﬁ%lva:cﬁﬁlg (aﬁdT{Ioh INthe tsedofid pto‘ﬁetctlﬁﬂﬁﬁﬂ, a'h?l gﬁfssﬂeﬂ@@eov;éba%pgn%a %ﬁ){”ﬂnﬁgﬁ?vg <heet
rth aspect, .o e sen venti an .
p?gpar ed ﬁwflﬁs Chﬁ%ftﬁ%%dﬁgmﬁ $ﬁ’§8rqt‘?‘f ‘Y‘?‘n%‘nls%o?’dj@?gﬁé"tatmﬁﬁ a fifth aspect of

“the present i mmethei aithodiniear ay mlamtoulnﬁﬁﬁd@fdﬁvdfmﬁaﬁ adllesiVd shedl by (@) a

em conduct of._.chi b sem co 0 ort an adhesi ve
:heet as cﬁ)gﬁ'{"?%(gg sglE)CSéee}’y\a/&ﬂmg tahﬁg%gfﬁq %B%dltl]gtpi hf pfr%f’ﬁﬁ‘qkﬂhf? %‘B A€ onduct or
% hi pf S 152 panposiiibe izbmhyl@Drchatmgeﬂ]ﬁukﬁ[ Oesb yf 100qum &dhf Sa:meriﬂ&?qi;oetaﬁ?% Erglist‘a\h}?l g \(/)v 0 gf 2a
rie awi nas
hybrid in eésfoésf g@““c% Wgﬁ?lf’p?s 8§ te&%%‘n%‘f g‘e fagt T C]‘ét a’ér’f?’%‘ﬁﬂlﬁ’etsﬁllﬁ °fevi ce
that canobe ¢f thjq&dmvb hgﬂnlge aldhceecbftot e %mg&disdngk@%rﬁ]dateaowah aflhem v:a
heet of nt| 1 ef eren S ed In e cription
zefnecoﬁduc,gtanorpogﬁ O cro atlfa\SLhk’v&il P P‘%@E‘iﬁygm%%?% g‘Wé‘Eme"g‘ﬁgem conduct or

chi p- support iﬁearlhafd aspdctiofithe presennineimio Ahdre B@ruided a Methes oOm&Redciufigg r esi n

Det ai | Edaan(ﬁl%sw rc‘ha?e];cte%ggdbl nvention

(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 a
layer 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 to or
below 5.0 N/m,

where a peeling force of component ©) 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.

In a fourth aspect of the present invention, there is provided an adhesive sheet
prepared by the method as defined in the third aspect.

- In a fifth aspect of the present invention, there is provided a device characterized by:

(a) a semiconductor chip,

(b) a semiconductor chip support, and

(c) an adhesive sheet as defined above,
‘where the semiconductor chip and the semiconductor chip support are bonded together by the

adhesive sheet.




[ 0009] A cross-linked silicone adhesive sheet of the present invention wll
now be described in nore detail. As nentioned above, an duMeginZ08heet of
the present invention is 25 made froma cross-linked silicone with a

t hi ckness of 100 pm of | ess between protective filns adhesively attached to
both sides of the sheet. The aforenentioned cross-linked silicone may
conprise an elastoner in the formof a rubber or gel; but the rubber form
is preferable. Furthernore, the croxs-|inked silicone adhesive sheet' can .
be produced by cross-linking a cross-Ilinkable silicone conposition.

Exanpl es of Biigf Desoption|of Pkewihee 30 sil i cone corrposi tion suitable for the

i nvention ar at can be, cross-| a hydr silylation
reaction, égenglgg dﬂaﬁﬁéﬁ%f'ﬁlv‘gwﬁ’gh% Imt ap ®n with
the 31 Mar cmfa@eﬁcmcma/ma&a& cmpimaddmmae&euﬁﬁe &Bssa}ﬂ]k&m%h& per oxi-de,
or with theaHﬁ f uloﬁfra\u olet rays, but the one that is cross linked by a
hydrosi |l yl atT o ferred. [ 0010] A silicone conposition
.cross- | ildkabl e Rpfeﬁmdsewnmalimeaﬁnméme@ﬁﬁdnon may conprise at |east the
followi ng co nent s, %t an, or ganopol ysi | oxane having at least two 5

al kenyl groups in Sigo ¥HPe; (B) an organopol ysil oxane having at | east
~two silicon bmdedm&ymjke@gmémwﬁh&@e nol ecul e; (C) adhesion

accel erator; and ée[% net a hydrosi |l yl ati on catal yst. [0011] An
or ganopol ysi | ponductor shi A¥PPeARemBera mai n. conponent of the .
af orenmenti oned comﬁécgn and is characterized by having at |east two

al kenyl roup 10 one nol ecul e. Exanpl es of the nol ecul ar structures of
conpone% (A |nchﬁﬂﬁgﬁwﬁ%ar | i near with some branches, branched, and
net-1ike strugtur les of the al kenyl groups in conmponent (A)

i ncl ude vinyl, aIIyI utenyl, pentenyl, and hexenyl, wth the vinyl group
‘being preferred. The bondi ng positions of t hese alkenyl groups i n conponent
(A) may be Letatled Deseripion of the 1avention t er i nal s. and/ or pendant. Exanples of

si:l i'con- at qundby bogglggis Wﬁﬁcﬁn@i&ﬂ%vecfﬂ@e% éﬁg%e%“ﬁ{,%u ubql ofpronent (A,

i ncl ude subgsti t uted and unsubstitu nonov rocarpon groups such
as the met qu"cn ibed iggmore dstailnds mmmnﬂqdmvmmwlvdﬂwybfmémmegﬂmVMmt her

al kyl  gi50URSade foM! m]gn and ht hyl ;
. aral kyl groups s ugﬁsﬁﬂ@&ﬁ%y ﬂ‘ﬁm%@%ﬁqﬁ‘?@}m ﬁéf%’ﬁ%m “’%P’E gr oups
' sucﬂ I as cmmwmﬁmmwpmemm&rgn@ﬁm@myl The f
~methyl gro [ QUPS,, & re o i.nprove. resistance o
the cross- Filtﬁ%?( E&Lg% ?’bmﬁm ?]Hl%{)erorgel,butthe Fubber form &5
. - prefcrable Furthiermore, the cross-finked silicone adhesive sheet can be produced by
cms_s-link_ing'a cross-linkable silicone coniposition. Extamples of the cross-linkable
30  silicone composition suitable for the invention are those that can be cross-linked bya
hydrosilylation reaction, a condensation reaction, a radical cross-linking reaction with the




l thus to inprove reliability of a sem conductor device obtained by attaching
~a semiconductor chip or a chip-supporting menber to the aidiagerdfbned
sheet, it wgosdsppgmmended that for the phenyl group thg.content, be at |east
"1 mol % with arange of 1 to 60 nol % being preferred, ano{ a range of 1
.to 30 nol % being nore preferred, with 25 respect to the organic groups
.bonded to silicon atons in conponent £A). There are no restrictions on the
-viscosity of conmponent (A), but a range of 100 to 1,000,000 mlli-Pascal
seconds: . @Ed. Sh oRkmid péeokide, RF %1k tha Rbcof ultRObR) rahk) bOY BEHRARM: Jkdsexane of
- conmponent _(B). .is_a, cross-linkjn ag%ent and is an organopol ysi | oxane havi ng

at | east Ry atsdyesilyisiioneagion #89si | i con atons per 30 nol ecul e.
Exanpl es @fpiojhe pDdiReht &impebifibedrbdsinRib SR MR0ReAyIAtRY: réd6dnusls | i near, |inear

wi th sonme brapches, branched, and net-like. The bonding .positions of the
‘hydr ogen S¥BiHSe gideastibe follgpine sompenens: Ahprremepqipylonans haungat lastdworp| ecul ar

chai n 5 er ek Boadh oic AABSHAE) o brebipfliiRAA MO 0 ARRARGE P02/ 10200 4
- Exanpl es of silicon atom bonde %&o(g:ﬁs ot her than hydrogen atons in

* conponent beadpd hydregen, sfams inpneimolpc aribgyien asselrrpigt @ad (RY#dweitlent  hydr ocar bon
~groups sug*&@gylgﬁgnmﬂa[ystet hyl, propyl, butyl, pentyl, hexyl, heptyl, and

- ot her al k}/ ﬂroups; aryl groups such as éEhenyl_, tol yl, Xé| yl, and

napht hy! ; T81H| ky Angresaprobailensneaf coapongnt (A aspaimeqmponent shle5 hal ogenat ed

- alkyl  gr obBRnbEdhe@SonTokiRbe MRl rigeld! ' | i
- 3,3,3-tritl uo'roprgpéln‘.% lThe m‘?ﬁdﬁ“‘g‘ﬁ%ﬁ’w&ﬁgﬁ%ﬁé@ﬁt@g%ﬁ“ lgfro Spuétrt icularly
__ favor 41 eonerpaleclear Bxaveplesef theinlsculasstypiures hEcouiponans (A)indddediweggonent  (B)
_put a rangg.ofl soElebilsQIQhéé%}aﬂEﬁéﬁ m%tneéﬁl%eéug%t%ﬁzﬁ%ﬁﬁﬁofméﬁ% Al t hough

- Tthere are no special restrictions on of* conmponent” (B) required
© for use i goesdn easnoeit (Apnsludetvinyd, atidclovenyh dendenyh and hexenyl, oddidenent be

- cont ai nedyj IGi-ent .f. Sl f ove
~ conposi ti ‘g%ﬁ g%? Z’%‘%@%ﬁ | %’Z@%%’@Iﬁggﬁ%log[h%% %‘Lse&el@ n gﬁl °§n§§’}] from0.5 to
© 10 nol es, (Hmslyde atshympletwimahaid teanigals andidrgendafit. Esdnhplesanf siticomeaihy dr ogen

at onsper : ' ; o Thi s, ] ecause
cr oss} i n[ﬁ[{ﬁg%gde%{ﬁlhsadtﬂgeg% ﬁ%@”%ﬁ%@?ﬁ%@%ﬁ@o%@ ﬁlg ﬁ‘%"sﬁ%ﬁeé im%cpused in an
' ‘anount | ewsubstitited mdnevalent byvweadies gioapsgach dsiie éthylehyd poapyt, batfl, conponent  ( B)
-~ used exce : n upper Limt, the heat .resistance of the
rosset i riban 46 bt SRR SR AR b bt 3Rk EREIVORED 0
G Co_rrponganf[napm)lyli Fallyl geappn buch aabenizyl atidpterdhyliwmd habgaiaee Blkgipraubs sk
- conpositi é%r(]:hlorpmethyl, 3-chloropropyl, and 3,3,3-trifluoropropyl. The methyl groups and phenyl

20  groups are i}rcfcned. To_.improve resistance of the cross-linked silicone sheet to cold and’

thus to improve reliabilify of a semiconductor device obtained by attaching a
: semiconductor chip or a chip-supporting member to the aforementioned sheet, it is | .
*J - recommended that for the phenyl group the content be at least 1 mol %, with a range of 1
i to 60‘ mo} % being prefe.rred, and a range of 1 to 30 mol % béing more preferred, With
25 respect to the organic groups bonded to silicon atoms in component (A). There are no _
rgsﬁicﬁons, on the viscbsity of component (A), but a range of 100 to 1,000,00_0 mﬂﬁ-Pasdai
seconds. (mPa-s) at 25.°C' is preferable. ” | |
- [0012] An organopolysilo:rcanc‘ of campon_ent ®B)isa cross-linking agent and is an
organopolysiloxane having at least two hydmgén atoms bondéd to silicon atoms per
30 molecule. Examples of the m_o_iecular stmcturé of @mponégt B) include lmear, linear thh
some branches, branched, and net-like. Thg bénding positions éf the hydrogen atox_ixs to

~ silicone atom in component (B) may be at the mblecuia_r chain terminals andfor pendant.




. silane

and is used to inpart particularly good adhesiveness to the cross-1inked
silicone product of the above conposition. An organic siBil d&ichcéiffound
having at | east one silicon-bonded 20 al koxy group per nolecule is

preferable for use as conmpound (C). The aforenentioned al koxy group can he
represented by a nmethoxy, ethoxy, propoxy, butoxy, and nethoxyethoxy
group, the nost preferable of which is a nethoxy group. The followi ng arqg
exanpl eV@P¥BERtips ot her than the al koxy groups bondeckirey@idei con at ons i
the af orenenti oned organic silicon conpounds: hydrogen atons; substituted
and unsubstituted 25 nonoval ent hydrocarbon groups such as nethyl, et hyl,
propyl, butyl, pentyl, hexyl, heptyﬁ, and ot her al kyl groups; vinyl, allylj,
butenyl EXL hexenyl and ot her al kenyl groups phenyl , tolyl,

xyl yl | ﬁﬁ%‘&? ilicom pige-frended gRpppsqitiisy fhan hysieegey ploms egempenant (Bnd ot her
ar al ky! mcﬂﬂ@sﬂﬁﬁltute@ﬂid%gﬂﬁﬁtbﬁéhmoﬁoﬁﬁhﬂ{y%ﬁﬁﬂdﬂ lfps§uc’ﬁaﬁﬁxbﬁa uor opropyl, ang
ot her ha ggenat ed al kyl 8.yC|doxyprop 4- gl yti doxybut yl

gf oups, HCPTBQ%@PWbP%YIdWVIaPWI a5 elgralkyd groupy; ng@p@;o;z@ycl ohexyl ) ethylf;
3- (3 4- mw&m&bpwdﬂ@%ﬁﬁmlm QLJ&ﬁﬁsﬁeBQﬂﬁ&’ﬁﬂeﬂélﬁ‘ﬁ%&" kyl groups;

%//al ent or ani ¢ groups that contain epoxy s such

4 0X alkyberguns siphasshioymmethyh d-chloprpropy! 9171 @,Bﬂnﬂ@;ﬂpmpglr oups;

ronoval ?ﬁﬁmanﬂ%hfmﬁ%ﬂyﬁflghu &Q%ﬂ&n&ﬁﬁ?&?&?zﬁ&%&%%&%&@& 0 groups
that contajn acr groups ‘such as 3-net oxypropyl groups, or the |ike.

It is theys ceamponent Bhdubs vngemdi o tﬂWOngam%?éimtpre:bnbborrpounds
contain oneQ@h, I or . a | i con-bonded
hydroge[r?biht] ur%?fﬁoﬁ%ﬁo*gﬁﬁh Eon%& Eliyag*o% g )oved adhesi on ¢
subst r anewedforwm@tmomommnaits rb@amntmdmﬂmsms/mnﬁ)oﬁmt b@@mmhﬁet s produce
. by g os 0Si L. on, mended t hat
t he af oaﬁleér#gwlsg%gl H‘ﬁ?g‘%ﬁﬁ% ngl g@ﬁ%’"@%%ﬁ?ﬁ%‘%o%ﬁﬁeﬁpﬁcﬁ eﬁm)l ecule a
-nonov al ssnld be wrad incanguimmut vﬁrctdno.ato L Exmsles, preorslpbatwan QURd 3 SlekE oPr gani ¢
'silico gse ed by sil anes, sij nes, and
S|Iatrgﬁg§8 iﬁ Eg? %nap Sgﬁ g$ gﬁé“@ﬁﬁﬁ@ﬁﬁﬂﬁm & a |inear,
| i near hwadaesmmmmgMMmadtobfe&m&gﬂtelméﬁipbm@)Q&tﬂs@diﬂ@hﬁnbxﬁﬁlle@i ructure. The
| i near, g}f nchoed net-I |é}<t§ (rawé?#res are preferable. The follow ng
.. are specitrereX 8 ge bytatthe gp priexeedsition conpounds:  3-
-ngﬁido&gxmmquﬁddmwzmahhﬁwmﬁuha&emmﬁﬁmﬁuﬂmemﬁmMQM&kﬁBg&mh%mﬁkhyI

trinmetha 3- net hacryl oxypropyl trinethoxysilane, or a siml ar
‘@ﬁ?‘ﬁ?gﬁ?ﬁa‘%"e‘b‘é{ si |l oxane conpound having in one nol ecul e at | east one

of the [0014] owi Ct@ripoderft (C) i€ Aade@TEER GherthdeS e ladhesiveness of the composition
and is used to impart particularly good adhesiveness to the cross-linked silicone product of

14

p e

the above composition. An Organic stlicon compound having at least one silicon-bonded
20 alkoxy group per molecule is preferable for use as compound (C). The aforementioned . h
alkoxy group can be represented by a methoxy, ethoxy, propoxy, butoxy, and
Z methoxyeﬁm:@y group, th_e most.ﬁrefcrablc 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, batyl, pentyl, hexyl; heptyl,
and other alkyl groups; vinyl, allyl, butenyl, pentenyl, hexenyl, and other alkenyl groups;
pheny), tolyl, xylyl, naphthyl, and other aryl groups; benzyl, phenethyl, and other aralkyl
groups; chloromethyl, 3-chloropropyl, 3,3,3-trifluoropropyl, and other halogenated a]kyl’
| groups; 3-g1ycldoxypropy1 4-glycidoxybutyl groups, and other glycidoxyalkyl groups 2-
30 G 4—epoxycyclohexy1) 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 §




15 group, a silicon-bonded hydrogen atom or a silicon-bonded al koxby group;
a mxture of a silane or a siloxane compound having at | &id{farghg0o0

si | icon-bgrAs oxy group with a siloxane conpound Lng in one
nol ecul e at Igérg%skone of the following: a silicon- bond%g)ﬂhﬁa?ﬁ"gxy group or
a silicon-bonded al kenyl group; a siloxane conpound expressed by the
"follow ng general formula: | (CH2=CH) £H3S i Oni. (011301/2) b {CH2- CHCHzO
(0112) 381 0sM 20 0 where a, b, and c are positive nunbers; a siloxane

B g : - - Si . 02/2}.
conpound  gxREsEA @enthiM %ﬁ%ﬂs%h@lg 39&'&%5@1(0%5@%%%?5{2?&? H g §H3S }

(CH301/2) b {0H2- CHCH20 381 a3/ 2}, { ¥ a silatrane
" conpound ¢ thay the pleramsntiongsl prganjesilivon|comprundy contalrin heg 1ele@B06 WO
03/ 03152 8atGédetdabl affle gﬁ%@bﬁ&ﬁéﬂ%ﬁﬁb&?&@ %ﬁ%:np J
C|—|ZOCI—IZCHZCHZ§i (80—41?? or. a sfi I atranegco youn _egglr%e%gérg’%?tthﬁe fol |l owi ng
" gener al f BYFhfF Ylewipnpmpyed adhesin 95rbrpataspCrpionHpatenaly to the-adhesive
- | CH2OGH2 GiiBéorie Sict OpHAb&Rd b g%émegbn&ota&r&uﬁaﬁﬁ oy gpeci al
restrictions with regard to the anmount of 5 conponhent suitable for use

- in the cofpdaneldsdthafthe sfaremeniioned erganiq siliconeerimpotyad confaini ie preroledutsr . pr ovi di ng
. good adhegmgibvhR f DSl i ] : heslyVv heat . produced by
- cross- linking t?}tfad?%n%rgg rﬁlfhd%hgi t?%éﬁggﬁﬁ%.%%hr%g%g&gg ]?cal ly, it is
~ . r econmend@FPeBnds sen begeprpisnied by tildpesi silosanen andmilatranes. 0. The aforenitBtioned ef er abl y
0.1 to 1Qg | . h .. . S wej. ah f_co nent (A).
- This is %ggg{lugg?ﬁl %u@hlgwa]%a%?érren{’i éﬁé%%%%&ﬁ'?b%"hes’ Bﬁnéhe&),‘cyc%c,%ﬁ

net-like structure. The linear, branched, and net-like structures are preferable. The

J ‘ following are specific examples of the aforementioned organic silicon compounds; 3-

' glycidoxypropyl himethoxysiiane, 2-(3,4-epoxycyclohexyl) ethyl trimethoxysilane, 3-
methacryloxypropyt tﬁméthoxysilane, or a similar silane compound;  asiloxane
comipound having in one molecule at least one of the follbwing: a silicon-bonded alkenyl

15 group, asilicon-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 siliconfbondéci ..
hydroxy group or a silicon-bonded alkenyl group; a siloxane mmpoﬁd expressed ﬁy tﬁg

following general formula:
[ (CH;=CH) CH;Si0,/5] , (CH.D; )., [CH,—CHOH,0 (CH,) ;810
- N/
‘\) . where a, b, and ¢ are posifive n‘uzﬁbe‘rs;
a siloxane compound expressed by the following general formmula:
-0

a silatrane conipound _exprésse.(i by the following general fonﬁuia:




‘reaction rates, it is recommended to use platinumcatalysts. The platinuf

shoul d be used, it is reco nde add_j.t I f{icl, uantity to
accel er &RsQRECHEH,G1QCHdonposi tijon uﬁ'déqbgéﬁgﬁ&’é%éﬁm%vmen a et al

~ conposi-tion. The rate of @;_%QQHI i nki ng declines substantially when the
‘addition of conponent (D)

cross-linking, the conpositi
~ hydr osi i r i !
di met hy#q‘-':’ﬁ)l%%ﬂg@%q 'J'z%p&
- 1,3,5,7-tetranethyl -1, 3,5, 7- tetravinyl cycl otetrasil oxane,

- benzotriazole.” A't ere
" i n whi cdempbent (G eitable didrivisé indhescompositim of thedpvention, # showdbiresufittéant t 0 add t hesp

parts o StBe BEdBRERa ] AR BRI B o et . Ty e

"added dinking thepfirenaiiotzd sompdsiionh eMoterspérifipatly, it is recommended to use

10 below the | ower recomended Iimt, the adhesive sheet will have a
tendency to decrease in adhesivity, and if the aforenent$bMarhR9bint
exceeds the upper recommended |limt, then along with the decrease in
adhesivity, the cross-linked silicone adhesive sheet will have a tendency
of variation in nmechanical properties. [00161 Conponent (D) is a netal
catal yst that accelerates the hydrosilylation reaction- 15 based cure of
t he conp®i3i31518. Conponent (D) can be, e.g., platinwargsedzabists, rhodi um
catal ysts, and palladiumcatalysts. To provide better cross-Iinking

catal ysts can be exenplified by plfati num micropowder, platinum bl ack,

pl atinum supported on silica mcropowder, platinumsupported on active

carbon, chloropl atinic acitdiz=&fcohol sol utions of 20 chldroplatinic acid,

ol efin conpl exes of platinum d al kenyl si | oxane conpl exes of platinum

31 March 2006 WO 03/031528 PEIAJP /L0200 7 [00171 Although there are n¢

special restrictions with regars ‘-O't e quantity in which conponent (D)
t

catal yst is used as conpone ../ the catalyst will be added so as to
provi de the subject conpositi wi¥hY5 preferably from0.01 to 1,000

br ot or A e gl By HE KAl BRRES ' T LaToRC of the

T

given range have little effect\on CAI, te, . e such probl ens
%‘?%‘3}'&5@%@@% rate of

e
o SRS rate o

e nvention can be conbined with a
USCIHSOCHICHHJOH i OBH Y- 3- ol , 3, 5-
enyl,\lpu yfol ; ene-yne conpounds such as
3-nmet hyl -3- penten-|-yne and ¥§, hyl - 3- hexen-1-yne; and al so

al\s bel ow the given range. Additions above .t
as, for exanple, discoloratio

1, 3,5, /" a’ﬁ&‘%&%ﬂ#‘h ﬂn‘g@a@nﬁ‘s@é&aﬁ&%‘éﬁ%%ﬁh%&n%ﬂ'&?x?}al&%i&ﬁ%?r 15 and

ough there are no speclal” res rons for the anounts

component (C) in an amount of 6.01 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 recoﬁnnended‘ limit, then -1
along with the decrease in adhési'vity,_ the cross-linked silicene adh,esive sheet wﬂl have a
tendency of variation in mechanical properties. 7
‘ [0016) Component (D) is a metal catalyst that aceélerates the Hydrosilylation reaction-
- 15 based cure of the composition. Component (D) can be, e.g.,, platinum catalysts, rhodium
catalysts, and palladium catalysts. To provide better cross-linking reaction rates, it is
recommended to use platinum catalysts, The platimiﬁi catalysts can be éxempliﬁed by
platinum micropowder, platinum black, platinum supported on silica micropowder,
~ platinum supported on active carbon, chldroplatinic acid, alcohol solutions of
20  chloroplatinic acid, olefin complexes of platinum, and alkenylsiloxane complexes of
~ platinum. |




silicone conposition under consideration are exenplified ¥ I nor gani c
fillers such as 20 precipitated silica, wet-process silic3lMn 08i | i ca,

~cal ci ned swbh&eis:ki t ani um oxi de, alum na, glass, quar %TlJﬂ)EHﬁbdﬂ'os' | i cates,
I ron oxide, zinc oxide, calciumcarbonate, car bon bl ack, " silicon carbide,

‘silicon nitride, boron nitride, and so forth; these inorganic fillers after
. treatnent with an organosilicon conpomnd such as an organohal osi | ane,
. organoal koxysi | ane, or organosil azane; organic resin mcropowders, such as

-those of 36019] | | QQMEughQBdrd e nB BRXMI Felifibtibhs wih feghldd tHRBHtiRSin whRht | cul ate
~fillers of electri caIFJ>F/i conductive netals such as_silver and copper, and

al so dyes CongpaRRRPY Drusqdelt irepommended g addit ipsyificient quaniityio The
- Cross- | i niseddlefitd the AREoRAN PSS @Rler RhisilidMRicR! ©HALh a bRMPH AR AR

protective filns adhered to hoth sides of the sheet. Such protective filns

protect adhesporent (1 the satalygwill headdpdsorasfe prRyide e sPiorheoranesiBgn With t and nust
. be peebedpﬂa\t@éblyfﬁ"&m}bhﬁ)ﬁ@ﬁlﬁ@élé’lﬁpﬁﬁ‘ifétalggsc@%ﬁ{e i%&'&ech@éo nipdgtgdhesi ve

: sheet . is required that force of peeling e protective films from

both si de@ﬂflﬁaﬂtcm@ﬂxm&@hlx ma 1dp ﬁ@%w@t@mwtaléa@ﬁeéthwmghh@f thg esent

- inventi on chifnosiB athe e S ortd8ignG d1iNs Puvstabuti vﬂfeﬁ%eraﬁﬁi'ﬁb gd for peeling a
protective filmfromthe 31 March 2006 WO 03/ 031528 8 PCT JP02/ 10200

cr oss- | i nkgapogent (Rufakls helnvete givenrpage.  Avdibiensabgvethpeiven rangahave kitle chance
“ that the %&E%&Ulﬁemfté bt o \M%Jcsuéia ﬁﬂé&ﬁ%@fﬂ)&%@ c%?)#at{ ofTENt is that the

"{ di fference between peelin orce bot adhesi ve sheet be
0.2 Nifh of00#leat Ber, adplﬁfeli etite,0fQross- Mh!ngoﬂlegﬂmmsmon of the mﬂﬁmcafcm Barent i oned

( 'fferenceoﬁbﬁ?eh%whga%s Bitof lcBtibnl tlfbilor, Sufn MRS Sl E- L0 Provi de

stabilit eell er the entire peel 1 ng sur The
. protecti véllﬂethb/ h@fan-i"b& amd ghbenfyfootynel; mmlecd]mnﬂsfsodeasﬂemﬁnyl(SPES) acet yl
~ cellul ose i { r o resin, epoxy
_ . resin, phg&l 1;3@&9{%&%%1?&11;1%3&% %?da?sgléf%‘f-ltetr rhéﬁ;?’g’srem n; be made |
by coati n@tra\fwlcafﬁlotemmlnxmmnbﬁs ﬂeemnsthybm a,7£tetra1:|amﬁo§cldtetfaaimoxaﬁde from ot her '

0 t .d [ d
?Lzaz?ﬁf; ;&:ﬁmiﬁ%‘ﬁw %%‘rn%:@géﬁaﬁ% iﬁfﬁﬁ;&g Esin can be.
. exe i fidgv € ug W, oa sl ed®m r esin
(TAg) | 6100% erenge | el BN 4orc S_on (}th si des,,of the sheet can be
Bodbh I Fhe 85 o RnPBF LA F0d s e e e miisE

.7 increased t'"des of the sheet
fromdi ffEBﬂHjt nﬁﬁmrcoa:lp@nen&thﬂmﬂylbladdemnnmioﬁﬂbﬁalmﬁﬁimhdmﬁd | ms can be,

"l_eg, acoir{ctalnatlor} .Of %ESflmand acet zcellulo resin film a
conbi nat i Di 8t “PBESHY WRISEPRE AL cx g ééq‘ﬁ]d yreagane gl ash
20 precipitated silica, wet-process silica, fumed silica, calcined silica, titanium oxide, alumina,
. glass, quartz, aluminosilicates, iron oxide, zinc oxide, calcium carbonate, carbon black,
. silicon carbide, silicon nitride, boron nitride, and so forth; these inorganic fillers after
: \) - reatment 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; particul'ate fillers of electrically conductive
tetals such as sﬂver 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 protectwe 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. Itis requ:red that a force of peeling of the protectwe -
films from both s1des 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 peelmg a protective film from the




- acetyl cellulose resin layer on the surface, a conbination of the other
organic resins film with PES | ayer on the surface and acél Mar@de?q0§ ose
resin film and a conbination of the other organic resins filmwth PES

| ayer on the surface and the other organic resins film wth acetyl ]
~cellulose resin layer on the surface. It is recomended to use a
conbination 20 of PES filmand acetyl cellulose resin film a conbination
of PES MWQGH0HA% pol yet hyl enet erepht hal ate (PET) fil modelnsaset yl cel |l ul osq
resin layer on the surface, or a conbination of PET filmwth PES | ayer gn
the surface and PET filmw th acetyl cellulose resin |ayer on the surfacq.
On the other hand, the difference #n peeling forces on both sides of the
sheet also _can be increased by pretreating a surface of either one of the
25 pr otearesipkedfsilicons, adhesivgtsheshexsedds 5.6 dHpobereiinnchasceaimp the pchtective h an

or gano ' hayi . ' kel ] - bonded.. hydr ogen atons in
one nnﬁg%%ﬁg¥9¥ﬁg§%r3gﬁg%%l@S|#gggiggﬂﬁggﬁﬁg&gEaggggﬁgFﬁ%ggl I"con- bonded
hydr ogdwthesidseref theadhssvershed ba 0@ Nimdr greater, preferably @ Néabngedterof Ift he pr ot ecti Je

~ film : i | f nent ..B). Where on
" prot e(r:r?iﬂ é\?%m%[??nrtnﬁ ﬁéazfs?dlg&g%éra %%&a&gtrﬂgpl ?lgétt%%%ai?ﬁm@ﬁge W&ﬁé%%‘b‘g? i/si | oxane 1
- havidng stebilifxof peelingoverithe antire-podmgeurfdos.dr ogen at oms per nol ecul e, the
-pr ot ecty fil . sa or differe terials. Wiere
et hedV0ARY (1 o plSR P R e 84 e, R Bl -G gl BB
Y S A et igiri g e
. 9 si - bonded hydr pgen at o er _ml ecul e, e
pr-ot ecglg()/';exgj?? eﬁ%%r%ﬁ%%@ W(%%%?F‘%%?‘%% coﬁgggfe’lag?r g’fn“ﬁ'ﬁ’gﬂs“ﬁ met hod of | :

* manuf acbasurfige of filme smdé frod@thesorpantaresing o teghade by hadhatigs thehe | nvention o

CONRr i dwi,chi n cross-linkable sjilicone conpositign between two 5
pr g? ec? f()\%/eﬁeﬁﬁ?nﬁg resglgg?‘ﬁtgf’ Or?‘ﬁreorgaﬂfcéﬁgﬁ@s sﬂb‘? af?rﬁ’é‘e?t’é‘?gacﬁb’l tefelozeonposi ti on
“does nodsinear beekedhPhfiedty diwei] deltaloselresiminddridesT @Htlotd dedrah! i cone adhesiv
sheet tﬂ{ éirfossfl.i n‘kil.ng t he go asition the protective. filns being nade
from ditPf SFERRCepeting foaces pp %‘g?‘ g8,0 Hhgishieet ean be ncecasedibymalingi | i cone
CoNMpos ptotedtie: filink hdtieked tb Both Wides dfhelshedt fFbrh ABEbrerPinafeRfls] eNtion are the ‘
foll ovmé?r%gé; Si *.l'hcone conposition cross-|inkable via a 10 hydrosilylation

Homaiop pi tg Rotecl

. reacti £A%> & B-crombinagam piPES flmand aseinsat i on
T east i esiluloseresin it CNANBRARGSSAFESIT1A A6 Be bitbkaRlnk MR MAufvaidi cal reaction
wth t heH’ESﬁg'f‘@’f an or anitg ‘F-E‘gr oxi de, and a sIlicone conposition
~ cross- FIRKEBTESUIIB AV the fusiaee. & forrhippton ptthe gtheroagruisreséng filthe nost
pref er aith BES fuyér ofithd 006 £ HRHT béilufBe £5R %9 dnf % 30hBinitof ofthe
E other organic resins film with PES layer on the surface and the other organic resins film
_ with acetyl cellulose resin layer on the surface. It is recommended to use a cornbination
20 of PES film and acetyl cellulose resin film, a combination of PES film and . =
polyethyleneterephihalate (PET) film with acetyl cellulose resin layer on the surface, or a 1
. 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 inpecling forcesonboth
sides of the sheet also can be increased by pretreating 2 surface of either one of the
25  protective films, to which said compositioil is applied, with an organopolysiloxane having

L e

1%

at least two silicon-bonded hydrogen atoms in one molecule,  The organopolysiloxanc
bhaving at least two silicon-bonded hydrogen atoms in oﬁe 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




hydrosilylation reaction. It is recomended that the aforementioned

silicone conposition 15 cross-linkable in a hydrosilyl ati &hMaselt 20

conpri se awo skt he fol l owing conponents: (A) an orq,%gﬁpﬁl z%bl oxane

having at | east two al kenyl groups in one nol ecule; (B)

or ganopol ysi | oxane 'having at | east two silicon-bonded hydrogen atons per
. nmol ecul.e; (C adhesion accelerator; and (D) a netal hydrosilylation

catal yst. The silicone conposition cross-linkable via a hydrosilylation

reaction aflidon'bétdled RydroiRn RoRS BHmdIRMRthe PR cbfve H1fs B8 SaddRord @fetdnped
earlier. [‘%324 . The protective filnms suitable for use in the nmethod of the
e

I nvention made from a pol yethersul fone resin (PES), acetyl

cel I ul ose (o] N, RflelolbfiBafu®iuting 2 BBIMBREELiTIERS hdhesiROAMYEbAGRE T €SI N, epoxy
-resin, phegnol resin, polyamde reS| n, or a simlar organic resin,; be made -

by coati n&%ﬂ@%@wéﬁéﬁmﬂw@mﬂemsﬁbnlehleaﬂwwaeeownbmmde 25 from
other @r g@RitéetiveRintSso B4t RSHIBRLER JPihe!1AVdl S8hd Rthp E%ﬁntﬁio% @?Eib%fd){lﬁd resins
cel

and the other organic resins. The af orenenti one cet ose resin

- can be ex@#’pﬂﬁl‘*ﬁl@bfowngdr:@@%hn}cbdﬁbfl:dnahtﬂsawémtrbyambhlﬂmudhdyl cel l ul ose

. resin (TA ross-1inkabl e silicone
:corrp05|t|(% ?A thgﬁhed be 4‘1%1{1:1&3% ‘i‘ t\?%a%?% ms whi ch maybe made of

~di fferent [(4@8kri dxemplas oﬁmg-hnkeﬁeﬂmommmpomnmpanﬁabib {3 Qe ie thermethddons wi t h

:regard to. ?&8%}#&%% ﬁgl Rlip g ct | vgﬁl{)%ll?rr%s ve%én oppos[te si des

of the sheet e Cco e.g.,
" conbi ARt i bydrosilylatich tfwdﬂnn,arsdmommpbmmﬂ drosb-tinkableodd dcontidnsation revotida, nat i on of

ES film resins.film h 2006 WD 03/ 031528
“’zCT / IP02/ ?8%6%& %8’%‘%}{%1 ace ablge}alad?%%aereia‘étéornr’f"%a@ﬂe SR P& Eyr f ace, a

conbi nat i peroxifie, iaixba sititvee cmmnbmcmSQMSble findermhwbfidat hpHapey on the surface
. and acety |l ul@se. r lm and a conhi nati the other organic
‘resins f|*adla% @ggq t%’%fgm%lﬁ aﬁé‘“&’&ﬁ@&’(?gslﬁ?}’o“?ﬁﬁwi‘?e"r‘a%rgam c resins film
" with acet Wdrﬁsﬂt'MMma:ﬁbmillmrdcaméthhfahﬁe sfdfchRfttoned ilidohe b@fgdsBAdEd to use

acon‘gnatlo ﬁ SflJI and acetyl cellul ose r si,n film a conbination
* of PE fﬁ?ﬁ“’“ﬁ’g‘“ z\i‘-?'fj FVER R ATIPLteat fepstibe fo q“ﬂ’i‘ﬂ/ﬁ°f”ﬂ?°%f’€é°’t yl cellul ose
~resin laygx) mmrgah@o@wﬂcfmﬁﬂlavmg aaleasmmmﬁlg@ﬁp@ino%ﬁoidcﬁlm(mm PES | ayer on

. 'the surface anﬁ]ﬁPﬁT fil tlh acet ceI lulose resin layer on the surface.
© [0025] | nFEHEL 66‘“’3‘?"’?&@ gash R sfligon-bopded Iygraepnatomps pramelecnls: (Cdr med by
- sandw chi athesion ddcleatos and (D) laakde hﬁdxbsﬂﬂﬂaﬁ&x SOIHROS Thé AfcdAs LRRRiHoNO

protectlve f|I ﬁl and then a cross-linkable
le via a hydrosilylation reaction and used i m the present invention is the one

20 described earlier. 7 :
[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,

) o polyester re.sm polyether resin, epoxy resin, phenol resin, polyamide resm, ora mmﬂar |

' . organic resm, be made by coating the aforement:oned resins on a surface of ﬁlms made |

25  from other organic resins, or be made by lammatmg the aforemennoned resins and the
other organic resins. The aforemenuoned acetyl ceHulose resm can be cxemphﬁcd by 7_ .
diacetyl cellulose resin and triacetyl cellulose resin (TAC). In the method of the. |
invention, the cross-hnkable silicone composition is sandwiched between two protectlve
films which may be made of different materials. Although there are not special -

30 restrictions with regard to a combination of the protective ﬁ]ms for use on opposite 51des of
the sheet, the combination of protective films can be, e.g., 3 combination of PES ﬁ]m and

- acetyl cellulose resin film, 2 combmgtmn of PES film and the other organic resins ﬁlm‘ ,




- cel | ul off¥826les Aeeqrding ojanrthar yrethod p
-1 nvent | gidwichigg BEQEAENEsifidoh&BompyeiioR Betweddl thh pldptied RS sb thatwbl € silicon

_sanme nabiskness of thy gompesitienjayer hegomes HI0 Himer le§npadiacrassrlisked gilispnce t her of th

~.organopol ysi | oxane havi hg

" 30 [0028]  The protective films suitable for the method of the invention may be

silicone adhesive sheet is forned by cross-1linking the aforenenti oned
conmposition. Cross-linking can be carried out by retenti &hMarch¥e
tenperature, at 200C or less, preferably 120C or |less, or by irradiating

wi th-an el ectron beam [0026] According to another nmethod of the inventioR, -

a filmlike product is formed by 15 sandw ching a cross-1linkable silicong

conposition between two protective filns so that the thickness of the
conposi WoeesABeyer becomes 100 mor |ess, and a crosspdruphg@ei | 1 cone -
adhesive sheet is forned by cross-linking the aforenenti oned conposition.

In this case the surface of a prog&ctive filmadhered to one side of the

conposition is pretreatedwith an ganopol ysi | oxane having at |east two
silicon-bonded hydrogen_ atons per_  nol ecul.e. 20 [0027] The cross-Ilinkable

si | i con®ith asabd sslfujoseyesia iaveron the spgpce; heemhigatigrioldhe QIR orgaG e on are t hose
that cagmP@itk PES Saybrion KRG uiBke Snd ey DS bEYediR Hint, @ACA bddibinafios 6M@ensat i on

reaction, a radical cross-linking reaction with the yse of an organic

per oxi dethergrgapjorpsinsifdm with B faven ¢y the susfags aod spothep orgaqigesigh il nat T s

Cr 0SS- | {fiK 86kiy? Velfiday MER Biybrioh Md sQifadel AR bd refbninfenddl 1816y d Rehbidation S pr ef er abl
that the silicone conposition cross-I|inkable b rosilylation 25 '

h
react i ofif onim apd agetyl pellylose resii fijg,| 4 coibRGLQIAHD, éf]ﬁ‘é%‘/‘ij(A) an

an an or ganopol ysi | oxane having at I'east two _silicon-bonded hydrogen ato
in one eavtbirative of REY) filevidBESayee e the eurtase andshfel film)with sealybgeliplpss osi iyl ati o
catal ys in'fé%r&n'}ﬁe{ ons described earlier, the use of the silicone
conposition~cross-

pol yi m de resin, resin, p er resin, epoxy resin, phenol

resin, ghtopandhdsive dheéts formred &y sions-linking3the aforepiontivogbeomposii®y 031528

PCT/ JP02/ 102Q0 11, 0rgdani ... esl n; j t f orement i oned
ss-ﬁ%dnrgr can be ca?nqqioﬁt#g%?rtg%%ongﬁoggﬁﬁqgrpﬁét&r%aa& bétc op ES&

resins on a ace o organi ¢ resrns, or be nade
| am nat piferdbhie1 20@eraes, vk bpinediatigSkitsarbdlettrbiibeamOt her organi ¢ resins. The

af orenent i gned acetyl cel] ul ose r?@l}:n cap be_exenplified by .diacetyl
irenlionsh S REOduetis fRBedRY od of ¢ he

conposition is_ sandw ched, can be nmade fromdifferent as well as fromth

Pr ot ect dggsifd dné iA0HRRE B0 R it ag SMOtSlnbieRRod GrmoBiifind o @6k ol 1 an
it n e at east tWo g‘?@i%on?ﬁorﬁﬁed hydr ogen at ons
the surface of a protective filin afihered to one side of the composition is pretreated with an

organopolysiloxane having at least two silicon-bonded hydrogen atoms per molecule. -

20 [0027] The cross-linkable silicone compositions suitable for the method of the A

‘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 éro'ss-l_inked by a hydrosilylation reaction is

, prefer‘reﬁ'. It is preferable that the silicone composition cross-linkable by a hydrosilylation

25  reaction comprise at least the following components: (A) an organoboiysﬂoxane having at
~ least two alkenyl groups in one molecule; (B) an an organopolysiloiane 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
compoéiﬁon cross-linkable by a hydrosilylation reaction is preferable.

i nkabl e by a hydrosilylation reaction is_preferable. :33
- [0028] [M2Sipr ofnetbe inothod ofithesinvention b ifidmslie profiect isdermsd by sandwichinggent i on may.-

- repﬁﬁseékgg%n}i%%l@siﬂ&h? g&é]ﬁgiﬁésﬂ l;c%nrhﬁé*)ﬁt ﬁv% ims, 3GE ¥ 2 G0k itlkame resin,
I'n,  polyester pof yet

-or ganopfélye‘iﬂﬁ&&eﬁsmt@a&é &@wﬁmmﬁephmmﬁisgﬁmhay&r&m&&%ml ecule; ()

=4

(b (D T

rep'resented by a polyethersulfone resin (PES), acetyl cellulose resin, polyimide resin,

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




I n one nol ecul e. Such organopol ysi | oxane may be the same as af orenenti oned
10 conponent (B). The aforenentioned organopol ysi | oxane haliMgrchi200@ast two
“silicon- bapdedsikgdr ogen atons in one nol ecul e can be a‘,%m}' oRpto t he
surface of the protective filmby sinple spreading w th subsequent  heat
treatnment. [0029] Thus the nmethod of the invention is carried out by

pl acing a cross-linkable silicone composition between two filnms to forma
filmlike product and then cross-linking 15 the conposition to produce a

- cross- | i nkeghnfkirbdi; 60 Radtiembine (B @eemestionsEretihd b d\@rfade drignahaRs- | i nkabl e
silicone Cr% osition cap be perforned, by retajning the conposition at room

tenperat u er SERFRIC FIS L be maderlaninatng theporsmentioned regips @ the 1 adi at i ng

“with an elosts s@mic REAN The ABMmeAIG el b chlivti@bsHichi 5OREm gyve sheet of
t he i nventj.on f's @sed for attachi ngl a 20 sem conductor chip to a chip

support . [9acpi¥l qellosrresinang tmacsl qefidlosetain (AN oln the wpthghef theyghesi ve sheet

contai 13 a ietidrethe Yebkiclive/files, Berwbdh Willch thel dRAEIiHItIbleRiiftone MdpBsifidifis t Ot al
anount of no . nore than 1 ppb. The cross-linked silicone adhesive sheet my

p ) A .
- contain a® thed, gahrpadsiTomiSersnt as yigll astrom B aame waterias. Iigh reguissdni | ar
al kal i metigik thelcBmpAftioh §idb 8f sithbi b ME préBANE HIn adAQed B ﬁe E«ﬁ@&siﬁoﬂﬂ n 25 [0031]

A method of manufacturing a sem conductor device wth t use of the

af or enent PEEHCCY b RLIrgasRRlysiipYane bidng iragtye silipraehondgd ydweeen dsemtlescr i bed
| TOr e A8 GiemolcolRP! § R8R FndRs SRR HEULRSS b MhifoBX P! [ Fied by

~ diodes, transistors, thyristors, —nonollthic Integrat Circuits, hybrid

j nt egridt e@opqnenfi(Bl, Thepfgeementigned prgerapelysilogansihaving atdeastimg silion-y | ar ge- scal e

.. )ntegr at egofdel Gt atbihs SR SR ' Eﬂ&éﬁ; dewd ,hg to the

30 pr esentoi nve_%utni;gglrll I's shown cﬁnu%lc%?ﬁéiq,psﬁ I C iﬂssa cé%fggeapgétggtﬁvgn of a
hybrid i nfillybyeiaglesprading with suseqnent beattrespnetict or  devi ce shown in FIG 1, a

cr 5o 1 nagl | haths SoBORGHo bferfion SULRABGHY pReink LoBsRRBRG ) 031520 12

PCT/ JP02/ 3ilioere cesaprsition Betwear twoliilps ( fammla flm-Ekemoduetans tisn cwdss-titiking e

e canaudk op o rah B4 Srosblfked SEEL IR el T ERGH BV RS |y

conpri se @Oﬁﬁ__elmkﬁl;;le tilitone ofmppsition da betperfoimied by retaitihy thie sbmpasitiomatobint hi ¢ ?

L o1 G kOf e e N 1k e b SRR L L
be nmade fbaam.a ceramc, o . } _
[QOSﬂ] The cross-linked silicone adhesive sheet of the invention is used for attaching a |
20  semiconductor chip to a chip support. Itis répommended that the cross-linked silicone
- adhesive sheet contain a minute quantity of vranium 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 patticular, in an
" amount of no more than 1 ppm. o ' _
25 [0031]  Amethod of manufacturing 2 semiconductor device with the use of the -

- aforemgntiqﬂe_d cross-linked silicone adhesive sheet will now be described in more detail.
Applicable semiconductor devices can be .exempli_ﬁed by diodes, transistors, &yﬂstoﬁ, | -
monolithic integrated circuits, hybrid integrated cirél_x_its, 1hrge_-scalc integratcd_r,c-:Virc_:uits, and

very large-scale integrated circuits. An examples of semiééﬁdﬁctor devicé acc(;rdjng tovthe '

30 present iantiqn is shown in FIG. 1, which is a cross section of a hybrid intégratéd circﬁt._
In the semiconductor device shown in FIG. 1, a semiconductor chip 1is bondedtoa

semiconductor chip suppdxt 3 using a cross-linked silicé'ne‘ adhesive sheet 2. The |




gl ass, epoxy resin, polyimde resin, phenolic resin, bakelite resin,
mel amine resin, glass fiber-reinforced epoxy resin, and @l &asch 208
reinforced BT resin. The interconnects 4 can be made of gold, copper,

bonding wires 5 can be made of gold, copper, or alum num The sem conduct

al um num silver-palladium indiumtin oxide (ITO, and so forth. The i

10 el enngf)oilfosiI:%sal so sealed with a sealant resin 6. The resin naking up t
sealant resTn® can be exenplified by epoxy resin, pbembamesresin, and
pol yphenyl ene sulfide resin. In addition to the sem conductor chip 1,

ot her el ectronic conponents, e.g., {esistors, capacitors, coils, etc., cqd
be nounted on the circuit subst rat e'%3. [ 0032] The nethod for attaching theg

sem con Lp.to the af orenentioned chip 15 support via a
cross-| %E%gﬁdgl&ﬁ ¢ ng“‘s@ﬂ‘&wwc@ﬁe@%%%ewm the@utspleadsyaré i r st af fi xi ng
the adlivbsttsdiysohiectod @ thogaiicdndudidihip @By GBREMENRE SChirRe 1 and then af fi xi ng
t he sem’sglgigg LOf o .cplin%fl to. the sem conductor chip support 3 via the
af or ementl onea- ShaWt ! TaY cqRpriss p memorymupit of #diode, wansisiesdhistosheet made of
"si | i conenanotithioéntegratedciredinair 6f a BybHR iBHRRRT dircait, 304 fixi-ng the
sem gon%dqﬁtec P t-q the sem conduct or chi§ su%%ﬁgﬁﬁd%@%icgﬁtlﬂg adhesi ve ‘2
sheef. ougﬁg?ﬁ‘élfcé“ar G FEmGsRCior Chip PpeTE 8 ruivle myde fromegaratiq, 0 t he
t enper aglasspepaky vdsincpolyitoltie résin) pRenblid¥as bakdiERAE AMSSL XEn t can be
~adher edﬁgé)néfqgg:s m conduct or ghi 1and t he ' chip suppo‘lft, i ?s recommendeq
~ to do t
~and 150€mn tsaradebi gold, | 0 BRG] Gilvef) Sinkii H.k-lﬁf .sildcone adhesive sheg
2to thfq@eﬂ{ﬂi)on uct gdrgbpgﬁl 1 and thgd%ﬁl?%’lguppor 0’%‘?3(#9’( éoi s 25 carr| é’
out in BE‘EHW. & %598 & FrRdenfiegld, eoppesy orphusiinum. The yenstdndediorent Wi th <
heal® ngelamneht 1 duMol 8ad With PéeaRMGSHVE, . conds, a post-curing is
~carri edbout i.n.an oven at 150C tqgeﬁ%gs or?ikﬁgﬁ‘lgl ecSSQ?PZE“r*%“oqg‘%an[ooss] Af t er
~curi ng, Pt HEmRIHRd by SRRz resin, phanpliciregindnd polpwhrayiemestifideiresindn eddiisn | cal | y

connect pahdiymbendlicts cib ﬁ,?o?héel%m%,?g%mbig{%jnrg%sa ?f??fgvb%gof{% tg éﬁ_\iﬂpni c wel di ng.

I f 30 necessary, the sem conductor c th a resin
- seal ant %% caspngunted apdhe eirpi gebstoate 8hi p can be attached to the chip support

Vit mee o 630y UG by it Shos vo
03/ B3157BPWC1 yPossrinbabulicongadhesivesben vat tercantied putibydies afiBigefd ect of heat .
Thi 5. st BtcHRISES ol PRBRR e B TRRRSn afiKod B shedndoon "°
chip 1 to the semiconductor chip support 3 viz the aforementioned sheet, or by first
atﬁxing the _adh&sivc sheet made of silicone to the semiconductor chip support 3 and then
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 c‘ross-]jnked silicone adhesive sheet can be adhered to the semicoﬁductor chip and the ]
chip support, it is recommended to do this at a temperature between 50°C and 200‘;0, |
preferably between 100°C and 150°C.  Normally, in c‘onneﬁﬁng the cross-linked
o silicone adhcsivé sheet 2 to the semiconductor chip 1 énd the chip support 3, heating is
- 25 carriedoutin Wo steps.  More specifically, after preliminary attachment with heating and
application of pressure for 1to 2 seconds, a post-curing is carried out in an oven at 150°C
10 170°C for final cormection. ; |
[0033] | After cunng, 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.  Sincea
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

SR Festoy fnd alass G reinforcedi R re@p0 C, Thegnteicennetts ¢ bet ween 100G
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[ 0034] The cross-linked silicone adhesive sheet of the invention and nethod

of manufacturing of this adhesive sheet will now be descrdiddarch g0t ai |
wi th refengpgfsifds Practical exanples. The viscosity v%ﬁmﬂhﬁﬁprted in the.
exanpl es were neasured at 25C. The follow ng nethods were used to eval uate
reliability and to measure the force required for peeling a protective film
fromthe cross-linked silicone adhesijge sheet. Force for Peeling a
" Protective Filmfroma Cross-linked Silicone Adhesive Sheet 10 [0035] "Test
- Speci Mens (WSESIRMAAIGAM AN hCetield o7 eR  CTIRS BT tiin@IELs RipbésHNS imptaesi ve sheet
~with protective filns adhered to both sides of the sheet into 1 centineter
(cm x 15rdighilityrof thesemisonsuefprdericge fi | m adhered to one side of the test
specinen (hereafter referred to as side A) was pulled away fromthe
speci nen gyahaeigesat an angle of 180 at a rate of 100 mllinmeters per

mnute (mn/mn), An average_ val ue qof stress deve| oped durj this 15
action vva&ooﬁ‘é]asuﬂ@ﬂ?rowg‘e‘gﬁ}ﬁ?oéﬁé‘ﬂ\?ﬁmx@%ﬁ'ﬁ%ﬁwa aﬁ‘gmﬁfg‘?‘i)‘;}ge of peeling ’

of thes prh@sdthrif oftitisAdhésRBshEwill RWEhd destkiBel ifildbialt RR rekdbiRE to/e sheet. The
peeling force of the rotective filmfromthe other side of the specinen

" (her eaf t eprapticpbgxemgles. d ha ¥isedsievaByes yaperteddin therexspes wore mprsursd a2 Sianner .
© Manuf act ugd : ) i C.8;: 8 gats;gg bbkal .
- Adhesi ven&ggg%m?ggg%?&%gu%?giﬁg%ixﬁﬁggﬁgﬁalggg;nﬁei. a hglse%rg“s%ﬁ‘sélge? was used
f or manuf &epealing g prptestivd Eovfome the erogelinked siliepppadhesiveshget. 1. More

~specifically, a semconductor chip (1 cmx 1 c¢n) and a seniconductor chip

_support (3 CNigredrof PleliPSProREHRPIM] fidA § CHRE-Binked WROAONMREVEShew @ t he
7 gross-1linked SiTircone adhésive sheet (I cm X and then under a

. . 1 cm, ¢ A
~&%r essiPe 933 opdestismecimsns werapraghcedby sutting b epassdisked silioompadhesiyeshieett he uni t
was ' heat e@itﬁgf% geépqlﬁlﬁg&imt@ﬁoalaﬁ&ofm%h&fﬁ%&fi&ﬁﬁﬁa@c&@r@f?osaﬂ, and the

obt ai ned uni [ our. e unit was then

aced 1nto a 170C oven for

renoved f staps. Ansotesiivp filra adhered éo ensiside of e testhrperimenibredfiersdarsd to¥i p support
and the c; LirT i) ' . 4 served. After
- the test %?%%je‘ly{/\g/aéﬁ?%%n%éﬁ ?{r]tg?n?p%te‘ﬁ% hé@@?%@%@n@ﬁt%?%%%fmgondi ng pads

| ocat ed omillilnetetsqer minutelfmndnin.c ohdavetage vahiv of sttesadavelppe duritgthisonnect s 4 were

30 thep electrically conpected by wires 5 fixed. with ultragonic welding. r
31 Medth SOOR R DR SRt st ok bl PR ect 1 on Rt e
~ of Sem copdttctiverfi inCthe cross-linked silicone adhesive sheet. The peeling force of the

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

AL
1300

determined in the same manner.

Manufacturing of a Semiconductor Device and 'Evai}lation of Initial Adhesiveness

.20 [0036] The cross-linked silicone adhesive sheet was used for manufacturinga
_ \) _ | semiconductor device shown in Fig. 1. More specifically, a semicéndubtor chip(1cmx 1
. | cin} and a semiconductor chip support (3 cm x 3 cm) _méde of polyimide were - _ L, f
intercoﬁncﬁted via the _c;oéséﬁnke@__siliconé adhésive sheet (1 cm x'I cmy), a_uid thén under a
pressﬁre _dé"‘ré']oped by.appﬁc'a_'tipn ofal megéPés@ (MPa) fqi'cke,A the unit was heated for2 .
25  seconds at 190°C. The i)fessur_c was released, and the obtained unit was placed mto a
170°C oven for 1 hour. The unit was then remaved from the oven, and the liolyjiﬁide-
made semiconductor chip support and the cross-linked $ili¢oﬁé adhesive sheet weré
visually observed.  After the test piece was formed ﬁom well adhered components, the
bonding pads located on the top of the semiconductor chip 1 and the interconnects 4 were
30 then electrically cormected by wires 5 fixed with ultrasonic welding. |




[ 0037] The seni conductor device was inserted into a socket and was tested
by passing electric current between the device termn nal s31 Mgrgh@008yr r ent

test, the percentage of sem conductor devices that failed to pass the

current was considered as a rejection rate. 5 Practical Exanple 1 [0038]

‘Ross m xer was filled with the follow ng conponents: 31 parts by weight o
a 2,200 mlli-Pascal seconds (nPa.s) viscosity dinethyl polysiloxane havi ng
bot h maeews®ses t ermi nal s capped wit h di met hyl vi nyl spd@eyy@i@ups (wWith 0. 23

wt . % content .of vinyl groups) and containing 0.01 wt.% of a
| ow- nol ecul ar - wei ght sil oxane with vapor 10 pressure exceeding 10

mllimeters of mercury (nmmHg) at 200C; 56 parts by weight of a 7,000 nPaj;
viscosity organopol yS| I oxane m xture conposed of 65 wt %of a 2,000 nPas
e1E Re gamcondpctopDivicesl ecul ar term nal s capped Wi tlh

di me iy ﬂés%asymgq%fyagaﬁvﬁcvew aguge&a%,ﬂvsa"{s&& s Blidthflilpngd? 0US) and

35 wt oxane resin corrpose
units, €l @Sedbatween the devickSeranichlsSi Mhemmehﬂec(t,\thdﬁer&ntﬁgem % cont ent of

Y b ORGSR SRR BERE, BT, P51 ©

m xture was m xed for another 2 hours at 170C under a reduced pressure.
a résult, drackigal Exempled t he nixture to roomtenperature, a paste-like

: | semtra[ﬂ@?r enﬁ&°§§4‘k§%ﬁa§ﬂ%@ﬁﬂt@%ﬁ3}rﬂ%§°ygﬁ5xe§?ﬁ " vac%‘%‘ ] tf100 parts b

h 6 parts

wei ght he obtal ne Se were uni
‘wei ght a,208 IﬁllnPHsalvmmh:{mngs)dﬁMﬂyyﬁmm)dpmymem llmyrldg;hdihogenm | oxane

o oups TEarE R Geobo B i et SRR YRGB o) anct

- expr es eyl pypupsh end @hiaiiivigrog1avtes agelomhammuaarweigafswk@e w@ﬁaﬁf& -1 1025 CH

CH3 CH3 1H3 1 1 0 CH3 10
- 10 pressure exceedmg 10 mﬁlimeters of mercury (mmHg) at 200°C; 56 parts by weight of

a 7,000 mPa-s vxscosﬂty organopolysiloxane mixture composed of 65 wt % of a 2,000
mPa-s viscosi,tj( dimethylpolysiloxane having both molecular terminals capped w1th
dimethylyinylsiloxy groups (with 0.23 wt.% content of vinyl groups) and 35 wt.% of an
‘organopolysiloxane resin composed of (CHy=CH)(CHs);SiOz umits, (CHz):8iO1 units,
15 and SiO4p units (with 2.5 wi.% content of vinyl groups); and 13 parts by weight of fomed
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 ooohng the mixture to room temperature, a paste-llke semitransparent
o silicone rubber base was obtamed
20 . [0039] 100 parts by weight of the obtained base were umformly m:xed in vacvum with
| l6 parts by wexght ofa 5 mPas v;scosxty dJmethylsﬂoxane—methylhydrogensﬂoxane
. compolymer havmg both molecular termmals capped thh tnmethylsﬂoxy groups (w1th
0 73 wt.% content of smcon-bonded hydrogen atoms) and expressed by the following

average molecular formula:

{
Q-

A




i IH3's H5 CH3 31 March 2006 WO 03/031528 PCT/ JP02/ 10200 15 so that 1.8
nol es of silicon-bonded hydrogen atoms of this conmponent refs &P or |

nol e of i ps in conmponent (A),1 parts by weight of an

or ganopol y‘gigbo(g'g% (wWith 16 wt.%content of vinyl grolp¥PE R Pessed by the
.follow ng average-unit formula: {(CH2=CH) CHSSi 02/ Z}o0.47(CH3OL/2)0.

- 2s{ CH2- CHCH2Q( CH2) 3Si 03/2) 0. 19 0.5 parts by weight of a silatrane
“derivative expressed by the follow ng formJIa CH2=CH

B A

-retal in niode Qf(ymyl SRusgu aempomerﬁ (dp irpartshyaveightof an ormcﬂiob@mﬁanﬂaethv i scosity

silicone- H r I, K b 1o Iatlon reaction
- was preparggpg} (6)8 e tg#g&&ép%%%i%fed y%e n| t‘j"ﬂﬁ%a % Ol‘ltlul;’.#l n the obtai ned
- conposi ti dhCI:ﬁzHQid\lCExSe@dz}Qu!LCHP@ba)o.ameE'iﬂQHGHaO (Coh}.&i0:e%1d Ons of
- sodium potassium or other alkali-netak dfd not exceed 01 ppm [0040j The
. obtained silicone conmposition was sandw ©hed between a 50 mthick
. surface-nontreated PES filmand a 50 pmthi ck PES filmhaving the surface

. pretreat eq swaldby wégh YB?@EaIB%Qﬁed%E%%B@ ﬂ?e%ﬁﬂD fohRaesi ty

© met hyl hydrogenpol ysi | oxane havi ng bo u ar ter m nal s capped with

o otrinet hyl sil oxy groups (1.6 @Hy2GKoNtent of silicon- bonded hydrogen

: adj ust abl e cl earance between the_ 3 ai Igss steel rolls so that the

thi ckness of the silicone co | / was 30 pm A silicone-rubber
surfaces was produced after
30 i n t OHyGOHB0CHe8KDCH s h circul ation

atons). The obtai ned sandw ch vvaonl | ed between a two-roll device wth an

eating t m{%smzmewzemz

gdhesi ve sheet with PES fil s

of hot air 411°First, thé ving the surface coated with

. Treatment Agent No. | was stabl away fromthe obtained silicone
rubber adhesive sheet. Measurenent of forces reqU| red for peeling off both

' protectlve filnms_showed that the. PES fil m having
: and a complex of platinum with 1,3-divinyltetramethyl dlsﬂoxane (w1th concentration of -

- platinum metal in the complex equal to 5 ppim). As aresult, a 70,000 mPa-s viscosity
silicone-riibber composition crossJ_i’nkable via a hydrosilylation reaction was prepared.

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

[0040]. * The obtained silicone composition was sandwictied between a 50 pm thick

| surface-nontreated PES film and a 50 ym thick PES film having the surface pretréated with

D 15  Treatment Agent No. 1, a 30 mPa-s viscosity methymydrogenﬁolysilokane having both

: ‘ moleeniei ferminals capped with trimethylsiloxy groilps (1.6 wt. % content of silicon-

'bonded hydrogen atoms). The obtained sandwich was rolled between a two-roll device
w1th an ad_]ustable clearance between the stainless-steel ro]ls so that the thickness of the
sﬂ:cene composmon was 30 um, A sﬂtcone«rubber adheswe sheet with PES films on

30 both surfaces was produced after heatmg the rolled sandmoh for 30 rmnutes in an 80°C |

oven wzth elreulatlon of hot air.
[0041] Flrst, the PES ﬁ]m havmg the surface coated w1th Treaiment Agent No 1
was stably peeled away ﬁ'om the obtamed s111cone rubber adheswe sheet. Measurement
. of forces requtred for pee]mg off both protectlve films showed that the PES ﬁlm havmg the
E 25 surface treated with Treatment Agent No. 1 could be peeled off w1th the peelmg force of

|




25 surface treated with Treatnment Agent No. 1 could be pegl d off wwth the
Mipgs 2@6N/ m

peeling force of 31 March 2006 WO 03/031528 PCT/ JP02/ 1020 1

while the non-treated PES filmcould be peeled off with the peeling force
of 2.3 N m [0042] A semiconductor device was produced by interconnecting
a seni conductor chip and a chip support nenber by neans of the

af orenmenti oned silicone rubber adhesive sheet. Adhesiveness of the

si | i con¥WQ@iHéEE adhesi ve sheet to the seniconductor rchijprzamde to the chip
support nmenber was eval uated, and the rejection rate of sem conductor
-devices was determ ned. The results are shown in Table 1. Practi cal
Exanpl e 2 [0043] The silicone r ubbd® conposi tion cross-linkable via a
hydrosi |l ylation reaction 10 and produced in Practical Exanple 1 was

sandwi ché &V BeVifledhe sonseated PER filok casid- epeeled o with éhemedin@fges ¢fi2d and a 50 pm|

thick PRffilmhaving the surface pretreated with Treatment Agent No. 2,
10 nPas_vi sc05| ty di nmet hyl pol ysi | oxane having both nol ecular termnals-
capped WA di AsemicordpgiondevicswWasmpdugedbipister@nnesting a spnéronduster of si | i con-
- bonded &y ﬁ;gﬁ) E‘ﬁﬂeﬁ@%& en a two-rol
devi ce 15‘%’“‘&?‘%&% adj u%?%g?g%%%r ance \t%v\tgéﬁd\tﬁﬁcghglug?% ess%s:t eel rolls
t hat? t h#egth c‘hﬂ@%@ellﬁls of s siligprieirehbaradbesinssbeet tocdhe semicopdictor clip gid i cone- r ubby
adhesi vg tﬁgmﬁt
~the rolled san ch fo circulation of hot
air. [0@@4:]3"«611111?194, thwﬂssrdahbmhéﬂﬂbhg the surface not treated with

- Treatnment Agent No. 2 20 was stably peeled away fromthe obtained silico

r ubber adhq&lcﬁ@ﬂmggﬁlezmasurenent of forces required for peeling off both
e Showe J)

protectlve that the PES film having the surface treated wt
Tr eat mel@f4 Agenlfherseiwose bRer gorpposifemeress- Imkablmnhmesﬂprbm magtibor ce of 2.8

_ ”lO""”%nhrJd Yo f% r | &g/ th the peeling
force ? l?‘J'Lﬁll\elf pm%tg}g )%%g ﬁi’afssgm cocﬁ%mel ew"éil(ejﬂ“%%fgm%\ﬁfeoduced by
- inter cmmemtadd@SaﬁlmmndadddmdhdrPESﬁlm lmmﬂgaheshiﬁne@meaédwmenber by neans o

~the af ntlone 0 ubber sheet ., Adhesi veness of the
Cosili cogfa'eﬁ %’e? @rgﬁ’e% %«iﬂﬂ\fﬁﬂ Wgéﬁlhﬁn%"r?é}afto the chip

- suppor. tteﬂﬁﬁﬁﬂl@!apﬁﬁ&mﬂn\tﬂn Mogeﬂdowcdpsk@fém csxﬁérﬁ oPJﬂm%ﬁ m conduct or

- dewces vg et ern ned e results aré shown in 1.

bond: rogen atoms), The obtained sandwich was rolled between a two-roll device
I5 withan 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 ﬁlnrs 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 wrth 'I‘reatment Agent No., 2 J
20  was stably peeled away from the obtained silicone rubber adhesive sheet. Measurement o

of forces requlred for peehng off both protective films showed that the PES film havmg the
: surface treated wrth Treatment AgentNo.2 could be peeled off w1th the peehng force of
2.8 Nlm, whrle the non-treated PES film could be peeled off w1th the peehng force of 2. 3
| N/m. _ |
25 . [0045) | A semleonductor device was produced by lnterconnechng a sem1conductor -
' chip and a clnp support member by means of the aforementioned sdrcone rubber adhesive
" sheet. Adhesweness of the sdrcone rubber adhesrve sheet to the semrcenductor ch1p and.
to the chrp support member was evaluated, and the re_;ectlon rate of sermconductor dewces '

was determmed. The results are shown in Table 1
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f

. support nenber by nmeans of the aforenentione .
'sheet . Adridlisonenbher adhesivh gheetiHaving n BES Gilpadhered ivearic vitle altbeTAC 6ilih he

© sem conduc [ : | [ er. eyal uated, and the
rejecti on%dg%rgfpgft&s@ﬁn?glg%gﬁgﬁ g%%%eggegﬁgghﬁalgﬁg? SRR TSGR LR 15 ar e
~ - shown i n BT eveh wilrifenlatiiniof hét alexanpl e 4 [ 0049] The silicone rubber
. conposjyt i 0SSzl L nkabl e _via a drosilylation reactjon and produced in
- or ot 5a s o it QEEAC I Feshubinerl et Fostp A cou e,
“—fiont r eat eckdREBeEhdetm Afeinaertdt i foicks requilETor bdlng BEAVbAG:Aechvdfdshi ck TAC film
- adhered t rface of the sitiqQn. The aqbtained sandw ch was
roll ed bet%&%&é%%gﬁﬁ{%- “0%%@3%09?}8%9%&%&&%&tbenqe@a&faweef bet ween
-1 the stai nl0eki/os twhitt thre@inmemmpmm&hmmgsaeﬁﬁwﬁmeﬁééuhgm |
- .conposi ti o1y ﬁ@ff 30 pm A silicone-rubber adhesive sheet having a PES: film
. adhered t §'8RdVE
© produdsd 6048] heednitgdidie deabd wak gﬁéﬂﬂ%ﬁﬂ' bntbObnndQinB igoﬁdh&man 80C oven
] F -PET f1

- peel ed awd¥P _
. Measur eneghkeenf Mdh@Bendseoihd §hboh®Rubhe %Hﬂcﬁg_e §Hekt tH Bk RerRESHARGE hfp and

31 March 2006 WO 03/031528 PCT/JP02/ 10200 17 Practical Example 3 $0046] The
silicone rubber conposition cross-linkable via a hydrosil yl #Margh20qact i on

and produ | actical Exanple 1 was sandw ched between a 50 pmthick
sur f ace- Cn‘gﬁfd/‘g’égéd PES filmand a 50 pmthick surfacePfe¥¥aed TAC film

The obtained sandw ch was rolled between a two-roll device wth an-
adj ust abl e cl earance between the staihless-steel rolls so that the

. “thickness of the silicone conposition was 30 pm A silicone-rubber
?ghte?\iavgt ﬁgreetsP %Llrtg(a% RES filmadhered to one side and a TAC fil m adhered

pduced after heating the rolled sandwi ch for 30
mn. in anl008EC oVkesilisontirubbar cothdsition cbs-hkkblavia a hi@odigR4dd refdtioat , t he TAC

“filmwas stabl el ed fr t he optained silicone rubber adhesive
sheet. we%“ﬁ#’é%?&%? %?mf’@%mrpge%\”?séﬁu &%E@%sgﬂ@%ﬁmﬁ‘f“b‘t ective filns
showed t hatontrBtedRES ffLma Q50 |iRahiek subibe-AdntrBatsOPAC 518 TRESMGH.LT f Wi th the

peelingsforc of 0.7 Nm ile the surface nontreated PBS fil m coul d be
peel ed “of Wigh Frerolehertign £ o feoligievice withpradjusbleobasice e bonduct or
devi ce vassBhiedietol®ysol i fle (AANES I BY sﬂk&ﬁ%ﬁ@%ﬂ%ﬁ% 30 fifll Paand a chip

I cone  rubber adhesi ve

ide and a TAC-PET fil m adhered to the ot her side was

with circulation of hot air 005 irst, the TAC m was stably
PRSI SiPR Berby bl miomsoh e 3ErirumBared stlrmeiboridbestve

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 pum 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-stesl r.ql_lé so that the thickness.of -
 thie 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 cbtained silicone - -
30 rubber adhesive shest. Measuremént of forces required for peeling off both protective
' films showed that the TAC-PET film could be pecled off with the pecling force of 0.7




f| | ms showed that the TAC-PET filmcould be peeled off with the peeling
force of 0.7 31 March 2006 WD 03/031528 PCT/JP02/ 102110 38Mareh 2046 | e t he
surface nontreated PES filmcould be peeled off with the peeling force of
2.3 NNm [0051] A sem conductor device was produced by interconnecting a |
sem conductor chip and a chip support nenber by neans of the
- af orenenti oned silicone rubber adhesive 5 sheet. Adhesiveness of the

si | i consvgashbsts adhesi ve sheet to the sem conduct or Pc(‘ﬂ pozﬁﬁ)iq to the chip
support nenber was eval uated, and the rejection rate o %onduct or
devices was determ ned. The results are shown in Table 1. Practi cal
Exanpl e 5 [0052] The silicone rubbgg conposition cross-linkable via a
hydrosilyl ation reaction 10 and produced in Practical Exanple 1 was

sandwi cNén, Wit et fae 2OntRaleld bEsmn?&)TxldbelﬂmeJil@ﬂ*wmﬂfép%eﬁﬁ thicde PES layer on
“the sur%gg@mand a 50 [tmthick PET filmhaving a 1 m I ck TAC 1 ayer on
the sur adhered to the surface of the conposition. The obt ai ned

sandw Cie08Hs r alstiidoRREOEERIR ﬁﬂ &Mﬁ@&@ﬂ&&?}abl e clearancg
bet ween .t he ai nl ess- st eel roI s_so0 that the thickness the silicone

- conposi ?ql%ﬂld\ﬁéblpf)‘@)ﬁ?ﬂlm% bysmeqng gige afprsmertionethlioperubbaadhesisgi ng a PES- PET
filrg aoummd AdheSiviesiiof e dilidori rﬂ%@rdﬂﬁa_swe shééf‘ioacﬂ@éfn%n&&t& ?Qﬂcher si de was

© -~ produced ,a é{pr heating the ro]l ed sandwi ch f 30 mnutes Tn an 80C oven
“with ci PR hP sypPog yﬁ@ﬂ@@%ﬂdﬁpwponmwmmﬁwrlmw%s st ably

peel ed vaaatefniindd. t M8e RBUIBIASHO®A I 180G, rubber adhesive sheet. - Measurenen
of- forces required for peeling off both protective 20 filns showed that J

the TAC- PET, fi.l m coul.d_be peeled off with the peeling force of 0.7 Nm

while the M—w eated PES-PET filmcould be peel ed off with the {_

peel i ndo6sy ce Tiwfsilidom YR cdrildBifibn AoSaRLANNHNE hitrod gn\sh produced by ]
port rre

I nt rconnectlcreg a sem conductor chip and a chip su er by neans

't helYaf e Rodused indtracticp] Exgrrnle d s sendwrishedshetwesn 250 pindbick PBEFils| veness of t hpe

silico ol hi nd to the chip

_suppor?ﬁ‘r?ggpg?&v\tggpgggl{uat egﬁé tgc (ga?gfmﬁﬁ%dﬁﬁhwgng%onductor

devi ceé‘lnclv@écdmmthﬂamfaceﬁdhemdemaaurfare@fﬂhmmpdsmoﬁanieeabfhme@ nmparative ‘
XD Gl 8058k TG0k £ 85 BRSNS e R © VT2 2

- hydr osi ation reac
staznless—stecl_ rolls so that the thickness of the silicone composition was 30 um. A

15 siiicone-rubher adhesive sheet having a PES-PET 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. _
{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 conld 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 pcelmg force
of 2.3 N/'m. '

[0054] A-scmiconductor device was prodiced by interconnecting a semiconductor

\-—r

O

chip and a chip support member by means of the aforenientioned silicone rubber adhesive -

25 sheet. ~ Adhesiveness of the silicone rubber adhesive sheet o 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 Tablé 1,

Comnaratwe Examnle 1

[0055] The sificone rubber composmon cross-linkable via a hydrosﬂylatlon reactlon
30 and produced in Practical Example 1 was sandwiched between a 50 pm thick surface-
- nonfreated PES film and another 50 pum thick surface-nontreated PES film. The obtained




30 and produced in Practical Exanple | was sandw ched between a 50 pmthick
surface- nontreated PES film and another 50 pmthick surfatMafdnid0at ed PES
film Thea‘?(g}i?}\iig d 31 March 2006 WO 03/031528 PCT/JP02/ 10200 19 sandwi ch
was rolled DEfABEh a two-roll device with an adj ust abl PRSI BAce bet ween
the. stainless-steel rolls so that the thickness of the silicone

- conposition was 30 mA sili cone-rubblegr adhesi ve sheet having a PES film
~adhered to both sides of the sheet was produced after heating the rolled

sandw ch fQr m. n in an 80C oven w.th circul.ation of hot air.
00561 vindip il v R Beb el Brrofl e g s FabiE ey SatReendfh o e
silicone stithdsestecheiilisso tat thd fétkness RthPGRIohs Gonipikitis Rad¥um.UNSt abl e and
partial peglin f t e.PE$'f'Im on ’ﬂg]&%gposite side of the sheet was
- observed. s@@’d’?‘ ‘g’ﬁ‘é cgye S?tbévéngrﬂe%ﬁﬁt B tofhaibysidsgyoidhe shEE S nont r eat ed
“prot ecti VerddidedBfidHhoNR thd\8lIeRSAdWIH HOIERinkes 1 28 SOV (Mdved it RRRMBA | Ve

- .Exanpl e 2 [0057] The silicone rubber conposition cross-linkable via a
hydros?| yPERGt8% reaction and produced in Practical Exanple 1 was

© sandwi chegygagt WeeiLea Bt e e =T qll and anot her
* 50 pmthi Zbk ?urfa_ce- rtllc%%; reat wfﬁéﬁ%&ﬁ\ﬁ%&%ﬁb&@%?%tﬁ% t@egr?gi\?\n%h- was rolled
bet ween atuber-adiassive ghopt #he pagling serfecapumstable andpactial nerling ofdhe RS filihe 15

- Stai nlessopigehookl difk Stnd di whl\bsblbE K e lihedt DR L GARE EOMPOST Li on was

30 m ‘A silicone-rubber adhesive sheet ving a ered to both !

© sides of perling¢fEbath perfreaisd protectine fims showkd theipagling feca (fi23@dms andwi ch for 30
m nutes in an 80C oven with circulation of hot air. [00581 Wien the PET

| il mygs peel @Quﬁ@eﬁkiﬂjﬂ@@e side of the obtained silicone 20 rubber
s-2adhesi ve sheet, the peeling surface was unstable and partial peeling of the
PET i | m 1087t he Toppilieone mibbergampysitionsroghkinkebipaiz adiydwsiipdation ieetionr ement  of
the poel | ol prafey i el AR bERRE RUB Bkt oo the.
films hadndnteatetiTafin artdyanotBar Mapahthi2l OG- fadOnbinicardd BRB ik Thabbigindd
PCT/ JPO2] éggx%gh was rolled between a  two-roll device with an adjustable clearance between the
15 stainless-stecl rolls so that the thickness of the silicone composition was 30 pm. A
silicone-riibber adhesive shect having a PES film adhered to both sides of the sheet was
- produced afier heating the rolled sanidwich for 30 minutes in an 80°C oven with ciréﬁlatibn
of hot air. | _'
[0058] When the PET film was peeled away from one side of the obtaiﬁed silicone
20  rubber adhesive sheet, the peeling surface was unstable and partiél pecling 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. | |




 Agent Agent | ayerl ayer No. 1No. 2on theon the surfacesurface First eeled

Pr. Ex.Pr. Ex.Pr.Pr. Ex.Pr. Ex.Conp.Conp. 12Ex.3 45Ex. |
APESPESPESPESPETPESPET protective filnfilnfilnfilnfilnfil FH Maﬁ‘fh ?%Gw th PBS
| ayer on the surface Side BPESPESTACPETPETPESPET protective

filnmfilnfilnmfilnfilnfilnfilnfilmtreatedtreatedwithwith withw t hTACTAC

sideB A B B BA A Stability of Stabl eUnstable eelifi surface Peel ing force
on2. 32. ¥ B33k 32. 310 side A /m Peeling force onl. 7 go 72. 310 si dg
B / m Adhesi venessGoodGoodGoodGoodGood Rej ecti on rate0/300 300/ 300/ 300/ 30

I ndustrial Applicability [0059] In peeling away protective filns from botH
sides of the cross-linked silicone 2&dhesi ve sheet of the invention, both
peel i ng surfaces show stability. Furthernore, the aforenentioned
cross-linked silicone adhesive sheet can be efficiently produced by the

met hod of the present invention f deblmdnuf act uring cross-linked silicone
Fherefore.—the cross-Linked siljcone adhesive sheet of

adhesi vg—sheets-
the invgntion is us<a8’f%}%‘r a]?li'gﬁ’h nBT a| Pl doPrdBist pomhi p Gompa [chi p
SUppor t [ 3i—Mhreh-2006. mx3 |4 | 5 | Brl | Ex2
" PES PES PES [ PES PET PES” PET
: protective ilm | film film film |film film film film
with
PES
| layer
on the
N : surface ‘ -
SideB PES  |PES |TAC |PET |PET |PES [PET )
protective film | film film  |film | film film film film
treated | treated with with
with with TAC TAC
| Agent | Agent layer layer
No. 1 No. 2 onthe |onthe
- | surface | surface
First peeled side B A B B | B A A
‘ Stab‘ility of ' Stable Unstable
peeling surface ‘ - ' -
Peeling forceon | 2.3 2.3 23 . - 0
B ooy e , 2.3 23 23 10
*| Peeling force on 1.9 238 0. .
Sde ey _ 7 | 0.7 0.7 23 10
| Adhesiveness Good Good | Good | Good Good - -
Rejection rate 0/30 0/30 0/30 0/30 030 | - -

Industrial Applicability | | | | D)
| [0059]  Inpeeling away protective films from both sides of the cross-linked siﬁmne
'  adhesive sheet of the invention, both peeling surfaces show stability.  Furthermore, the
.5 aforementioned cross-link_ed 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.




WD 03/031528 21 Cains: 1. An adhesi ve sheet characteri zed b (3
cross-linked silicone with a thickness of 100 pmor |ess, B;é“?i‘? 065t
one side of the cross-linked silicone and

protecti Veyhpd :
PCTI JP02/ 10‘2%6‘%59?0) a second protective filmon the obfpd®M¥ de of the

crosss-linked silicone, where a peeling force of conponent (B) away from
sai d adhesive sheet is equal to or bejow 5.0 NNm where a peeling force of
conmponent (C) away from said adhesive sheet is equal to or below 5.0 Nm

and 10 where the difference between @@EL ng forces of component (B) and
conponent (C) is equal to or excee N'm 2. The adhesive sheet of

claim1l, cpara er zed jn that, go neni (A) conprises a product of
cross-1i nkl ng gqrnmd#wsw ié *t EE’PF sel ected fromsilicone conpositions

cross- i rﬂ@.bbms@hnl@dhﬂiﬁb&ﬁ%ﬂh}ﬁhﬁ&h@gbd’f@@@&_‘hgp}essSI I'i cone conpositions
- cross-1li n@g gng % dﬂgndensat ion reaction, sflicone conpositions
cross- | i nkabf é' ctivg film.on ops Bdeofitherossdinkedsiiiconepmdni t h t he use of an
“organi & pe(Cy)xs@eud tedtive iGH DR tHe © ble with the use of
ul traviol et - Xrﬁ l% The adhes| vg%s%ﬁéeéé{ié)égﬁh %Féa%?sﬁ%df&g %‘1 %im2,
|

- charact eri zed “Fﬁﬁ?ehggfﬁiﬁﬁﬂfﬁ?umt(Bbwlﬁmesadaﬂh@dﬂ@heeoﬂ‘s equab®s- | i nking a
. silicone opbgesisHINM, Cross-1inkable by a 20 hydrosil'yl ati on reacti on. 4.

The adhesive sheet- of claim 3, characterized in that said silicone

conposi tion cr Ba%e 2 peeling frce ob pompampnt(C)ivray lfimtn said adlesivt et is e5@IdoSes: (A) an

- organopol ysbdlex 80N/MHINg at | east two al kenyl groups per nolecule, (B) an
or gang §0Iy3|loxane haV|ng at | east two silicon-bonded hydrogen atons per
\)25 mol*€cul e ere, thes differncaheteden pedliog forees df doRjposentiEH) ahd EnsoRsit (ol at i on
cat al yst &eqﬂ'a{l%&%&%&s\/@zﬁhﬁet of claiml or claim2, characteri zed in that
- conponent (B) and conponent {C are nade of d|fferent materials. 31 March

2006 2 _ . .
T . The adhesive sheet of claim 1, characterized in that component (A) comprises a

product of cross-linking a silicone: composition selected from silicone compositions cross-
linkable by a hydrosilylation reaction, silicone compositions cross-linkable bya
15 - condensation reaction, silicone compositions cross-linkable by a radical cross-hnkmg

reachon with the use of an organic peromde or sxhcone compositions cross-linkable thh
the use of ultraviolet rays.

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

~comprises a product of cross-hnkmg a silicone composmon cross-linkable by a
20  hydrosilylation reaction, |

' | 4, The adhesive sheet of claim 3, charactenzed in that sald silicone composition cross- -
linkable by a hydrosilylation reaction comprises: .
(A) an organopolysiloxane having at least two alkenyl ¢ groups pér imolecule,

(B) an organopolysiloxane having at least two 31hcon-bonded hydrogen atoms per
+ 25  molecule,

(C) adhesion accelerator, and
(D) 2 metal hydrosilylation catalyst. .

5. The adhesive sheet of claim 1 or claim 2, charactenzed in that component (B) and
component{C) are made of different matérials, ;




WO 03/ 031528 22 PCT/JP02/ 10200 6. A nethod of nmanufacturi ng t he adhesi ve

sheet of claim5 characterized by: (1) formng a filmlikal

HP6pl aci ng

(A) the cross-linkable silicone conposition in a layer having a thickness

of 100 pmor |ess between (B) the fast protective filmand (C) the seconq

protective film and 5 (2) cross-linking conponent (A). 7. A method of
manuf act uri ng an adhesi ve sheet characterized by, (1) pretreating either
(B) a fwawopszst ective filmor (C) a second protect igégupialifagyi t h™ an

or ganopol ysi | oxane having at |east two silicon-bonded hydrogen atons per
nol ecul e, (2) formng a filmlike body by placing (A a cross-Iinkable
silicone conmposition in 10 a |layerZhaving a thickness of 100 smor |ess
betvveen6corrpo ent B% and conponent (C) so as to contact conponent (A)
with t hé" or gah8iicy of magukasirring thetadhesive Mmetofokaine s thaicterizarmonent (B) or

conponent ( Cji) formche GI ML B84+ By nt . (A ...where a peeling force |
of conpon . om t%ﬂeﬁ’?ﬁé%éf‘f)@?&g@b““%‘%‘%* EOnE (RIAROSIGY ¢ 5 or - bel pw

ent élg), away fr
5.0 N m® QP?%?’ Hogieibicknegs #0100 eumdr lew hpioner(B) hEfirseplkchivediinlah@(dyr oduct  of

. step (3&3@@@&%@&@&& ow 5.0 m and where the difference between
peel Lng forces of conponent (B) and conponent (C) is equal to or exceeds
0.2 m 20 @) crpgsr-linking somponett€d). prepared by the nethod of claim7. 9. A
devi ce characterized by. (a) a sem conductor chip, (b) a sem conductor ch

SUppOr t 7. andA frélhodbs mAMESIMRL SNERLGASHY ding, Lo claim 1 or claim2, 25
wher e ta? sem conduct or chi pg aq@%ﬁe Sg%ﬁg}fﬁ’%{fﬂéﬁd
E ﬁgft me gztrmgg a&qﬁé@m@r% n@mc.tgxyelﬁim oFi§E) mudna@rdtaécﬁeé ﬁh{nﬁﬁh arP[‘ar acteri zed
at t hergaRpblfdiox e BRRASR S boded Hydmaen atatns pes molale, o1 e o |
monol i thic F‘nt egrat ed Cgl?cﬁlst?‘,ﬂ gﬁgﬁbﬂngeditq;@@m RS polepule, a | ar ge- sca
integrated éP)fewERing 2 im-likehodyby placitg () alosi-RIGEE Hi8shebhptidon 130
10 alayer having a thickness of 100 Hm 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 ©)
is equal to or exceeds 0.2 N/m. | |

| 20 8. An adhesive sheet prepared by the method of claim 7,

9. Adevice characterized by:
(@a semiconductor c_hip,
() a selﬁiéoﬁductbr chip support, and
' (c) an adhesive sheet according to claim 1 or c}ai‘mlz, :
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 t&e device. comprises.a diode, 2’
transistor, 2 thyristor, a monolithic integrated circuit, a hybrid integrated circuit, a large-

| ~ scale integrated circuit, ot a very large-scale integrated circuit.

p
- chi p. support are bondrd
n

!




