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FIELD OF THE INVENTION
The present invention relates to an electrically insulating thin-film-forming resin
composition, and to a method for forming an electrically insulating thin film. More
particularly, it relates to an electrically insulating thin-film-forming resin composition
with which it is possible to form an electrically insulating thin film having a low
dielectric constant, and to a method for efficiently forming an electrically insulating thin

film having a low dielectric constant on the surface of an electronic device.

BACKGROUND OF THE INVENTION
E){a:nples of a method for forming an electrically insulating thin film on the
surface of an electronic device include a method in which the surface of an electronic
device is coated with a hydrogen silsesquioxane resin solution, the solvent is evaporated
off, and the surface is then heated at 150 to 1000°C (see Japanese Laid-Open Patent
Application 863-144525), and a method in which the surface of an electronic device is

coated with a solution of a hydrogen silsesquioxane resin and a platinum or rhodium



(see Japanese Lai d-Open Patent Application S63-144524) As @ 4&gé&ﬂzation
and integration have increased in electronic devices in recen years,
there has been a need for a nethod for formng an electrically insulating
|l ayer with a low dielectric constant. More specifically, there is a need
for a method for formng an electrically insulating layer with a | ow
dielectric constant (a specific i nducti ve capacity of less than 2.5) in a
highly integrated circuit with a next-generation design rule of 0.15 pm or
| ess. Accordingly, Japanese Lai d-Open Patent Application H10-279687
proposes a nethod in which the surface of an electronic device is coated
with a solution conposed of a hydrogen silsesqui oxane resin and two types
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provi de an O_élagf_l‘,rt"iyiq?,g}ﬁ rsip. ptisr W‘%‘d’af%‘?efﬁhe ?‘?l?"?ﬂtf Vﬁf?f@teijeaé}drfhf’c%ﬁ%ﬁ i on

Wi t h whi ch Hebtell o REaR 18e E&lv&ﬁ%ﬂhé’ﬁﬁtﬂn@@r%ﬁ@ﬁh& grof%ﬂﬁﬂﬂ tdfgk regip,' Iﬂ?ffeb m
or y

having a | ow dielectric constant, and to a netho efficlent orm ng
an el ect r ifemning ajpaEys gleptrigaliningulpiingeiasiinkgd thik Smdi el ectric constant on

an el ectronic d%ﬂfgﬁuna‘ft}’ei%% p]olt'tj.u}/s e%eQ:Qrf'caliy insulating thin film generally has poor

mechanical strength and is susceptible to infiltration and attack by a variety of chemicals,
and therefore cannot sufficiently stand up to the next-generation of multilayer wiring
processes, and particularly to a copper dual damascene process, making such films
impractical. Also, to form an electrically insulating thin film with a low dielectric
constant, a relatively large amount of silicon atom-bonded hydrogen atoms must be
present in the hydrogen silsesquioxane resin, and consequently the silicon atom-bonded
hydrogen atoms in the thin film react due to the heat, various chemicals, or plasma
encountered in the various steps following the formation of the thin film, such as the
multilayer wiring of an electronic device, which further raises the density of the thin film
and drives up the dielectric constant.

It is an object of the present invention to provide an electrically insulating thin-
film-forming resin composition with which it is possible to form an electrically insulating
thin film having a low dielectric constant, and to a method for efficiently forming an

electrically insulating thin film having a low dielectric constant on an electronic device.



SUMVARY OF INVENTION In a first aspect, the invention provides an
electrically insulating thin-film forgnng resin conpositiep gemeossing (A
a hydrogen sil sesqui oxane resin, (B) a conpound conprising at | east one
reactive group selected fromunsaturated hydrocarbon groups, silanols and

al koxy groups and havi ng a bSUMMARROORINYENATIOMNASt 250C with the
provisio that there is at |east one equivalent of silicon-bonded hydrogen

atons in conmponent (A) per reactive group in conponent (B) and (C) an

organic or sil | . .. Qf_a i . rts per
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irradiation with high-energy rays. In a third aspect, the iInvention

provi des ®amedhod for forming an electrically insulation thin film
conprising coating the surface of an electronic device with an
electrically insulating thin-filmformng resin conposition conprising (A)

a hydrogen si lis@s€ish@xeet, teSinvertiBh prod QROMBHoE S foifingGndleck®@By One
reactive group selected from unsaturated hydrocarbon groups, silanols and
al koxy gr sugatiagdhipafiinh goraprigag cr#Bg e surfase af ap slpstromsolevigetwith g

provisio . reshisad hEeEim- : Lyal r SiL - d_hydrogen
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or gani ¢ oglesiricalty iresulatibg ehin-film-formampresin lofvigy silieas htobBboeiediydfgens per
100 wei ght parts. A evaporating all or part of the solvent and craosslinking
the corrp&go%fsr 58 Bycoieurd bav e BewRstle dnredrs iodls Sl SomPsedheat i ng
and i rrading#io@éh atoms in component (A) and having a boiling point under atmospheric press

of at least 250°C and (C) a solvent; comprising the steps of evaporating all or part of

the solvent, and crosslinking the composition by a method selected from the group

consisting of heating and irradiation with high-energy rays.

In a third aspect, the invention provides a method for forming an electrically
msulation thin film comprising coating the surface of an electronic device with an
electrically insulating thin-film-forming resin composition comprising (A) a hydrogen
silsesquioxane resin (B) a compound comprising at least one reactive group selected
from unsaturated hydrocarbon groups, silanols and alkoxy groups and having a
boiling point of at least 250°C with the provisio that there is at least one equivalent of
silicon-bonded hydrogen atoms in component (A) per reactive group in component
(B) and (C) an organic or siloxane solvent in an amount of at least 50 weight parts per
100 weight parts A evaporating all or part of the solvent and crosslinking the
composition by a method selected from the group consisting of heating and irradiation

with high-energy rays.



wi th high-energy rays. 4 20 July 2004 DESCRI PTI ON OF THE | NVENTI ON The
present invention is an electrically insulating thin-filmformng resin
conposition conprising (A) a hydrogen gil sesqui oxane resi n,2o(Jgly Zoogonpound
conprising at |east one reactive group selected from unsaturated

hydr ocar bon groups, silanols and al koxy groups and having a boiling point
of at |east 250C with t heDERCGRIPSI@NIORMTHEIDMENBION | east one equi val ent
of silicon-bonded hydrogen atons in conponent (A) per reactive group in
conponent (B) and (C) an organic or siloxane solvent in an anmount of at
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of two orsfrmét)e . of tt{ese. Becsg@qsi,e of . its superior electrical insulation
proper t i edor Praing seclectdeallydpgudating dhin flmtherepms si|ica upon curing is

preferable as the electrically insulating resin of conponent A and a

hydr ogen si | sesqtﬁhﬁxﬂteeleélﬁad'u@ idsGla@ie thinCillAfokiink 40T M RsitidbSthe Ny dr ogen

si | sesqui oxane resin, described by average structure fornula (HSIi 1), is a
pol ymer whoBESsR{GTeaten wilds dé%?ﬁ??‘glf@e'@ﬂ- %tl? ¢leatuially iopratingir¢simafne units
expressed byomb&d | .t he nol ecul ar
chain term nalé oe:‘fw{ﬁﬁ? As_rﬁhh (%Ir% 8856:11@@% ggcgg{)a}l%%glﬁ%{ngg%%n}%}nﬁglsﬁ e 1he hydr oxyl
group, the berdedibydioged gwips,groupesefdvhidtindndd inbgugarsias thaxate gti@ups, and t he
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alkoxysilane having silicon atom-bonded hydrogen atotns; and organic resins having
silicon atom-bonded hydrogen atoms, such as polyimide resins, fluotocatbon resins,
benzocyclobutene resins, fluorinated polyallyl ether tesins, and mixtures of two or more
of these. Because of its superior electrical insulation propetties, a silica resin precutsor
that forms silica upon curing is preferable as the electrically insulating resin of
component A, and 2 hydrogen silsesquioxane resin is particularly favorable. This
hydrogen silsesquioxane resin, described by average structure formula (HSIO, ,,), is a
polymer whose main skeleton consists of trifunctional siloxane units expressed by

formula HSiO,,. ExJamples of the groups at the molecular chain terminals of this

hydrogen silsesquioxane resin include the hydroxyl group, the trimethylsiloxy group and
other triorganosiloxy groups, and the dimethylhydrogensiloxy group and other

triorganohydrogensiloxy groups. An example of a method for preparing this hydrogen

silsesquioxane resin is the hydrolysis and polycondensation of trichlorosilane.

The compound of component (B) has groups able to react with the silicon atom-
bonded hydrogen atoms in component (A). Examples of these groups able to react with
silicon atom-bonded hydrogen atoms include aliphatic unsaturated hydrocarbon groups,

alkoxy groups, and silanol groups, with aliphatic unsaturated hydrocarbon groups being



si | sesqui oxane resin is the hydrolysis and pol ycondensati on of
trichlorosilane. The conpound of conponent (B) has groups able to react
with the silicon atom bonded hydroger® atons in conponent Z0AJuly BoQ#npl es of
t hese groups able to react with silicon atom bonded hydrogen atons incl ude
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pol yal kyl ene oxide diallyl ethers. There are no restrictions on the
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respect to the groups able to react with silicon atom-bonded hydrogen atoms in

component {B). An amount such that there are at Jeast five equivalents of silicon atom-

bonded hydrogen atoms in component (A) per reactive groups in component (B) is

particularly favorable.

There are no particular restrictions on the solvent of component C as long as it
will dissolve the above-mentioned components A and B without causing any chermical
changes in them. Examples of solvents suitable as component C include toluene, xylene,
and other aromatic solvents; hexane, heptane, octane, and other aliphatic solvents; methyl
ethyl ketone, methyl isobutyl ketone, and other ketone-based solvents; butyl acetate,
isoamyl acetate, and other aliphatic ester-based solvents; hexamethyldisiloxane,
1,1,3,3-tetramethyldisiloxane, and other linear methylsiloxanes,
1,1,3,3,5,5,7,7-octamethylcyclotetrasiloxane, 1 ,3,3,7-tetramethylcyclotetrasiloxane, and
other cyclic siloxanes; and silane compounds such as tetramethylsilane and

dimethyldiethylsilane. Methyl isobutyl ketone and siloxane solvents are particularly

favorable.



changes in them Exanples of solvents suitable as conmponent C include
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million weight parts of component (A) and component (B} combined. A sensifizer may
also be added if the present composition is to be crosslinked solely by irradiation with

high-energy rays.

The method of the present invention for forming an electrically insulating thin
film will now be described in detail. The method for forming an electrically insulating .
thin film is characterized in that the surface of an electronic device is coated with the
above-mentioned electrically insulating thin-film-forming resin composition and all or
part of the solvent 1s evaporated, after which the electrically insulating organic resin
contained in the composition is crosslinked by heating and/or irradiation with high-

energy rays. By .the above method a thin (less than 2.5um) coating is produced on the

electronic device. Preferably the coatings have a thickness of 0.3 to 1.2pum.

Examples of methods for coating the electronic device surface with the
electrically insulating thin-film-forming resin compostition include spin coating, dip
coating, spray coating, and flow coating.

The electrically insulating resin in the above-mentioned composition is
crosslinked by heating and/or irradiation with high-energy rays. When the resulting
electrically insulating thin film needs to be smooth, it is preferable to heat it at a

temperature higher than the melting point of component (A). Examples of heating



al so be added if the present conposition is to be crosslinked solely by
irradiation with high-energy rays. The nethod of the present invention for
forming an electrically insulating thifh filmwill now be #8598 in
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present Fﬂfﬁ%énQHe Whbhnt BOYIiE6n atdBSEdridee dydiBgdeliadnk coitinsoin mxanpl es. The
degree ‘of crosslinking in the exanples was determ ned by nmeasuring the

percent efectrissllyinshlagg-fhimfilrhdomtiag resirceanpositivaimanerdingely plter spin qoniing
Fourier transt of M ;absR) Pkl RECHAAHHARMLLiP BRIN S Rtrichlf iRElRERET age
thin film was measured by an impedance analyzer (sandwiched aluminum electrode
type) at 25°C and [ MHz using an electrically insulating thin film formed on a silicon
wafer with a volumetric resistivity of 102 Q - cm or less.

Example 1. An electrically insulating thin-film-forming resin composition was
prepared composed of 22 wt% hydrogen silsesquioxane resin described by average
structure formula (HS1032), 5 wi% 1,3-dihexenyl-1,1,3,3-tetramethyldisiloxane (b.p. =
approximately 300°C; molar ratio of silicon atom-bonded hydrogen atoms in the
silsesquioxane resin to the hexenyl groups in this component: 7.7), and 73 wt%
1,1,1,3,3,5,5,5-octamethyltrisiloxane. This composition was then spin coated on a silicon
wafer for 5 seconds of pre-spinning (500 rpm) and 10 seconds of main spinning (3000
rpm), after which the coating was irradiated with an electron beam (300 Mrad)
accelerated at 165 kV, forming an electrically insulating thin film with a thickness of 750
nm, a residual SiH content of 70%, and a specific inductive capacity of 2.5.

Example 2. An electrically insulating thin-film-forming resin composition was
prepared composed of 22 wt% hydrogen silsesquioxane resin described by average
structure formula (HSiO3p), 5 wit% 1,3-dihexenyl-1,1,3,3-tetramethyldisiloxane (b.p. =
approximately 300°C; molar ratio of silicon atom-bonded hydrogen atoms in the
silsesquioxane resin to the hexenyl groups in this component: 7.7), and 73 wt%

1,1,1,3,3,5.5,5-octamethyltrisiloxane. This composition was then spin coated on a silicon



residual SiH percentage in the electrically insulating thin filmis based
on the anount of silicon atom bonded hydrogen atons remaining in the cured
electrically insulating thin filmwhefi the anount of sili @Oruta®¥dbonded
hydrogen atons contained in the electrically insulating thin-filmform ng

: D . Cately af : Li i ¢ :
100% Thetedsde § Freonaer sl Lo pRyfnd TPl it iymg GBI g 't n
filmwas rgﬁji%ﬁéxeﬂhibu iR ohfiRENARRJIARA Wiltein d8aRAWeaRgdo@MizA)NUM el ect r ode
type) at 25C and 1 Mz using an electrically insulating thin filmfornmed on

a si | i conccelvafited at65Hk\3 and Wastheniheated §irdthopr inja gfarzfudagX(40870)omdees s .
Exanple. 1. An electricaglly. insulating thin-filmform esin c osition
e pr e BiigAn dstBRet: Tpriss e b iravinoies LR TR ERARRSEERET ! bed by
average ngt byedida@SiPEdkA of m%d@ splegiﬁ\é’tir%uctive capacity of 2.4.

1, 3-di hexenyl-1,1, 3, 3-tetranet hyl di si| oxane (b.p. = “approximtely 300C
mol ar ratio offxainplecorAmelectribdhoiasnlating thigefinnfosming mgsip lgempesitierewatii oxane

1011, 5 SRR B el IR s BB SR

coat ed ostractsielfomora ([gisr), Sovt%1 Setixdsylof.1 Bletctpinaihyldisilo88® (bpny and 10
T adi at aoorr R B e el el fbn fpacendal BB R AR Be5 kv, for m ng
s dual Tl e B PV ‘eanaci Ly of 2.5.
Exanpl e 2,1,18,3¢, 86 oriavmiliyltrisitrsahatand d 00 ppr-chidraplatnigiapig hesdiydratonpsi ti on
e ane Bapau iy Bor Bemrin condd g A YHog9 Ao oS SUBARIE YR LA, f5RRCT ! Ped BY
1, 3- di hexghyhndli(lsedomtislof ilani&iiihgl (3000 epmnafiebwhich the &L washédd/fo300C,
nolar ratio of silicon atom bonded hydrogen atons in the  sil sesqui oxane

resin to lthver exeunytz famees(@S93C tuniler aritrpsereatmosphepy andgihen hrepteg fog
1,1,1,3,3,5,5,5-octanethyltrisjl ne., This conposition mas then spin

coat ed omnaihdi I Ght g Tyt YBBINGer » piEETRARSHAC SFREPR M1 i g (500
rpm and R RSHPHESIaREg MR Dins WithH (ARKASSQO 710 A a redfduel Sibhddatent BE coat i ng
was irradiated Wwth an el ectron beam (300 Mad) accelerated at 165 kV, and

was t hen 40%aneda spacific induntivi gapecyiaf2-4- f ur nace (4000) under a

Example 4. An electrically insulating thin-film-forming resin composition was
prepared composed of 22 wi% hydrogen silsesquioxane resin described by average
structure formula (HS1037), 62 wi% 1,3-dihexenyl-1,1,3,3-tetramethyldisiloxane (b.p. =
approximately 300°C; molar ratio of silicon atom-bonded hydrogen atoms in the
silsesquioxane resin to the hexenyl groups in this component: 0.6), and 16 wt%
1,1,1,3,3,5,5,5-octamethyltrisiloxane. This composition was then spin coated on a silicon
wafer for 5 seconds of pre-spinning (500 rpm) and 10 seconds of main spinning (3000
rpm), after which the coating was irradiated with an electron beam (300 Mrad) ‘
accelerated at 165 kV, and was then heated for 1 hour in a quartz furnace (400°C) under a
nitrogen atmosphere, forming an electrically insulating thin film with a thickness of 750
nm, a residual SiH content of 30%, and a specific inductive capacity of 2.3.

Example 5. An electrically insulating thin-film-forming resin composition was
prepared composed of 22 wi% hydrogen silsesquioxane resin described by average

structure formula (HSiOs5), 5 wt% 1-octadecene (b.p. = approximately 313°C; molar



ni trogen atnosphere, formng an electrically insulating thin filmwth a
t hi ckness of 720 nm a residual SiH content of 40% and a specific

i nductive capacity of 2.4. Exanple 3. #n electrically insul2atiuly004
thin-filmformng resin conposition was prepared conposed of 22 wt%
hydr ogen sil sesqui oxane resin described by average structure fornmula

( HSi OB/ 2)ratig ofigidgan Bomibeasteshiyidragen aBnds indhe sikvesdwdains idsontaries (b. p.

appr oxi . lar- ratio of silic at om bonded hydrogen atoms in
appr ox! A0 0 s L0 eheR: T4 50T AT AR bl Broge TRl o
Wt % 1, 1,cbathoSition waS ieatapprid byl dpir &datiny 89& 2 b P FePBIS %Edoﬂﬂ@&#rﬁé-' hic acid
hexahydrate. . This conposition was then spin coated on a silicon wafer for

5 secondsPHRI @V grmhindd O(ssgmds phrpinegpinnine 600 neiw), eftemmwiinh gysicoatingy ( 3000

rpm, aft whi I { for ho i,n,a _quartz furnace
(2500) unyg%rmgaﬁé{i ﬂ@e@%ﬁcﬁgﬁﬁﬁé@%ﬁﬁ%éﬁﬁ%ﬁ ¢ P#‘s;rkr\/’fﬁgtvﬁéﬁhet‘?our in a
quart z f heatad éor( UIOEC)n anuatz farmict (49HEA) andeo a pitergen afmssphog, farminglagct ri cal |y

i nsul atin hin filmwth t hi.ckness of 7 am a residual SiH content of
40%  and Seelsally fisulRii e Firh ulpa B oo or308 Tsedrt el 10 soienatLr i cal |y
i nsul at i @Y Ahdalkhédifd MANRRG SRl F0MPOSi tion was prepared conposed of 22
wt % hydr ogen sil sesqui oxane resin descri bed by average structure fornula

(HSi CBi 2), 62 GpoparatyeBxampénly| An tlectricgliginsalatingrgtimyillmi foihing aesin (b. p. =

appr oxi : . rati f shligon atom bonded hydraogen ato in
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t hen spi rJrcoat ed on a silicon wafer for 5 seconds of pre-spinning (500
rpm) and 6 USsHOnYas e sPEpsaatad e 7 Shem Walspior Saeeqads @hpreHspiMng oat i ng

was irradgi 1 : 165 kV, and
s t hen P Bl 0 8keBl1 A PEAME AN Midh bogREtieh Bltbathhadl 22 00
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of 750 nm a. residual SiHcontent of 30% and a specific inductive
capaci t y Idioupinz quagtz fymaces(40X{)apndet ¢ pigipes atmesphese.ifagning e clepttealbor ni ng

resin co it . C . % r.o si | sesqui oxane
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9 20 July 2004 ratio of silicon atom bonded hydrogen atoms in the

sil sesqui oxane resin to the wunsaturated groups in this conponent

and 73 wt % met hyl isobutyl ketone. Thi'® conposition was t%ﬁ“éﬁ%@”r ed by
spin coating over a silicon wafer for 5 seconds of pre- spinning (500 rpm

and 10 sezﬁmﬁ)f mai n spi nning (3000 rpm, after which the coating was
irradi ate an el ectron beam (300 Mad) accelerated at 165 kV, and was

then heated for 1 hour in a quartz furnace (450C) under a nitrogen
atmosphere, formng an electrical Ity insulating thin filmwth a thickness
of 800 rith a rf‘élsﬁ@mmall&lnsulaimﬁttl@lm lafform%remdorap@q@m qamprisinguct i ve
capacity of 2. A& Corrrhaaatl veIExa | e An el ectrically insulating

miA YArogen Sises

thin-filmfor resrn "“Conpos h |X3ﬁe\5\?§lsn prepared conposed of 22 w %

hydrogen sil seggyi oxangipbasd @nﬁiﬁ&mgdaeﬁstdaﬁereacﬁwag@uptséluawﬁanﬂ‘ ormul a
(HSi@8n) and 78 wt% 1,1,1,3,3,5 5- octarrethyltrlsnoxane Thi s
conposi ti on was thehmg%‘i‘fﬁteébé‘{l@ﬁafbﬂﬂ groups, stewlslalkaxy granpsaadnds of

pre-spinning (500 hath, 38040 ;866 PSR! 5L APHOPLARIE AAPRFATL af ter

whi ch the coating wa m nut e eac 350C hot
pl ates, and was therheahlemie&duifvarcntdf siiaon-tondal leydeoden atomsniacempéfi) under a

nitrogen at nosphere, ., form ng an el ectrical I%/ insulating thin filmwith a
t hi ckness of 520 nm(AXPFEEIYYe Lrogp i cupprneat Brng oo, and a specific

i nductive Capaqqy %o?gaﬂlc&Qllgﬁné%wel%ql%n%éﬁ%f%tl%%t%b%éﬂg%?ﬂza hydr ogen

insul ating thi ilet-formng resin conposition conprising

si | sesqui oxane resi pex B)0 weiglmedadd conprising at | east one reactive group
sel ected from unsaturated hydrocarbon groups, silanols and al koxy groups

and having a boiling point of at |east 250C with the provisio that there

is at |eabt drke clequcellivsyiatiog this- ﬁkmmmeﬁedcqwmgenfﬁiam fartheg onponent

(A) per reacti }éﬁ’ 95‘%’@? a&ﬁﬁgg st égnc%kgag% an organic or sil oxane

solvent in an

-3 The electtically insulating thin-film-forming resin composition of Claim 2,

whetein the catalyst is a platinum-based catalyst.

4. The electrically insulating thin-film-forming resin composition of Claim 1, where
componen.t (B) 1s selected from the group consisting of 1,3—dﬂ1exen5;1—1,1,3,3-
tetramethyldisiloxane, 1,3,5,7,9-pentavinylcyclopentasiloxane, linear
methylvinylsiloxane; 1-octadecene; trimethylolpropane monoallyl ether, and

- polyalkylene oxide diallyl ethers.

5. The electrically insulating thin-film-forming resin composition of Claim 1, where

>

the solvent is selected from the group consisting of toluene, xylene, hexane, heptane
octane, methyl ethyl ketone, methy! isobutyl ketone, butyl acetate, isoamly acetate,
hexamethyldisiloxane, 1,1,3,3-tetramethyldisiloxane, and other linear
methylsiloxanes, 1,1,3,3,5,5,7,7-octamethylcyclotetrasiloxane, 1,3,5,7-

tetramethylcyclotetrasiloxane, tetramethylsilane and dimethyldiethylsilane.



per 100 weight parts A :2.The electrically insulating thin-filmformng
resin conposition of Claiml further conprising (D) a catalyst as a
crosslinking accelerator. --3.The electrically insulating thisayfiobgt f or mi ng
resin conposition of aim2, wherein the catalyst is a platinumbased

catal yst . 4. i.cal |y insylati thin.filmformng resin

conposi t iﬁbnAo%Q%Fglko%Cfé{Mv%aenr %iecnécgg%%lﬁué[% g('jﬁfl r}ﬁlrgcg‘élpg%?%ﬁ’ag’?%%}et he group
consi sting efirfice 3f ahi diexenitldeticd with an elb@iicallyBitlydd thinl MXBAning
1,3,5,7,9-pent avi nyl cycl opent asi Boxane,, | i near et hyl vi nyl sl oxane,;

1- oct adecené‘,"“ﬂt?"l"?’%’f‘ﬁ 6‘?‘%9’:&%% AbRisalricglly wsweting mfilpéyningky| ene oxi de
di al Iyl et heesin haing dfilieorAte@tBondad hydrbgsHidhs #By hin-filmformng resin
conmposition of aiml, where the solvent 1s ’se? ected fromthe group
consi sting 6Popepnsdraing gipupheble fpareah with Wegptilione atonpboraded hydmpdny| et hyl

ket one, net hyl.diSQ Al £ tvil . tate .isoanmy acetate,

hexanet hyl di si Soxa%g%’é(ffléi@%?%?%‘?%a%&dﬁ%ﬁp | stiupg‘%(rzil%é‘?spaﬁ%‘: BEREF 1 near

net hyl si | ox@fedeast2507G, 284 K05 solveapcompriiny e)stdpobetvapsiatioganer 1, 3,5, 7-
tetramet hyl cycl ot.etrasi |l oxane,.. tetranet hyl sil ane and di yret hyl di et hyl si | ane.
11 20 Jul'y 99687 8E B RS ey oen BE6 Fretd YT ROHPR  ng. t i n
film conpri shdGogP@inkibhel dTBeatiiglch 26RAiadbn 3ith BhRCIERYIFsdevice with an
electrically eirg?lsul ati nggt hi n-fl%l m f or m ng ?ﬁeg?i n %Zﬁ%(s)si tion conprising (A
an electrically insulating thin-filmformng resin having silicon

at om bonded hydrogen atons, (B) a conpound having groups able to react with
the siligon ai EuRRNES do iy & ' t (A -and having a

boi | i ng poi nt under at n%spﬁ%(ra?c&ﬁrg%g r%éuﬁél?lggﬁﬁlr}ggls (o %Or??fn%C) a

sol vent; conph¢ sunfgret dfears tlepsonié deviep ovitht amgleatricaldy inspltihg dinitha- sol vent ,

and crosslinking the.conposi.t.ion by .a nmethod selected from the group
consi sti ng OEOWSI ity SBB‘PP?IQ&‘? &Pﬁn\éﬂﬂﬂﬁ {R) R 'yriregear giesayipgane resin

(B) a compound comprising at least one reactive group selected from

unsaturated hydrocarbon groups, silanols and alkoxy groups and having a
boiling point of at least 250°C with the provisio that there is at least one
' equivalent of silicon-bonded hydrogen atoms in component (A) per reactive
group in component (B) and (C) an organic or siloxane solvent in an amount
of at least 50 weight parts per 100 weight parts A evaporating all or part of the
solvent and crosslinking the composition by a method selected from the group

consisting of heating and irradiation with high-energy rays.

8. A method for forming an electrically insulating thin film according to claims 6

or7 corﬁprising (D) a platinum-based catalyst.



7. A nmethod for formng an electrically insulating thin fi léa]ﬁ[}%thi ng
coating the surface of an electronic device with an electrically
insulating thin-film formng resin conposition conprising (A a hydrogen
si | sesqui oxane resin. (B) a compound conprising at | east one reactive
group selected from unsaturated hydrocar Bon groups, silanols and al koxy
groups and having a boiling point of at IEeast 250C with the provi si o that
there is at |ea e, i,val i Licon-bonded _hydrogen atonms in
conponent (A) pZérLreacﬁ@%ﬁ?‘%‘%ﬁ%N%g%ﬂiﬂnfm&“ﬁj)séﬁéoﬁc BnMBTHaRi ¢ or
si | oxane solvent in an anmoiff FOFMENG| BLMETHFREFROM s per 100 wei ght
parts A evaporating all or part of the solvent and crosslinking the
conposition by a nethod sel ected fromgpgderaepp consisting of heating and
irradiation with hi }g%h-_energy rays. $. A method for formng an electrically
i nsul ati ng t hi n Anekcaicaldy wiswgtingthin-Gimfosningrresin compositsimepn(ibising (A) an

plati numb t : . - 12 ELECTRI CALLY | NSULATL NG RESI N
PP Osl 1 o ea ol kel itk Zodis gt fisenl g roggn

el ectri cal | atoinsg®) atbmgotid havirig grofiny 4bla® QR iwitCOEBlSHE hdm-5sHaRdi sing (A
an inorganic or organic electrically insulating resin having silicon

at om bonded N8 {j‘gﬁ‘ins 15 cgmpongns(Ahandhayingy beikipg neing uesles stragspheriopressact

Wi th the sild.an.aisp 0 ' onent (A} and, having a
Boi 11 g poi B bsiar vy raady s sQWEKEERT Balth bRy fRtiatig

sol vent ; andindfilnethhedofor forming an electrically insulating thin film
therefrom :



