;Z[\]e3e\4~T6T\1 4 Novenber 2004 | NCOVBUSTI BLE RESI N COVPCSI TI ON, PREPREG,
LAM NATED PLATE, METAL- CLAD LAM NATED PLATE, PRI NTED W RI NG BOARD AND
MULTI - LAYER PRI NTED W RI NG BOARD 5 BACKGROUND OF THE | NVENTION 1. Field of
the Invention The present invention relates to an inconbustible resin
conposition, and a prepreg, a lamnated plate, a netal-clad | am nated
plate) a printed wiring board and a miti-layer printed 10 #iNavEEbeoARG4
using the sane , which are suitably used for a variety of electronic

mater! al SNCoMIRSFIAmE | RESPR_ LBRPBRTHIGN AEREHAIE IOSAMINATED! PLATE,

conposi tions or a variety of electronic devices, inconbustibility is

conf err eqigh 10T ESlp £ AMERASEE WIATH P RANPRY W RYRG\HOXRDWID MULTS - IAYER der to
make the resln conpositions inconbustible, a variety of nmethods have been

enpl oyed,prafifrl G ENE idoRds have been widely used because of their
excel l ent 1 nconbustibility. However, there is a possibility that the

brom ne conpounds 20 may form a conpound having a high toxicity. Moreover,
si nce peopl e becone highly consci ous about the environnental destructive
probl gms on a gl obal scal BACKGROUMNDSOF THESYNVENEION pl ace of bromni ne
conpound bei ng considered. On the other hand ) as a soldering material of
nount ed partiel®of ottyeninweatiyn Sn- Pb based sol dering materials have been
mai nly used. Since these may pollute the soil at the tine of processing

di sposabl es, a THaleresgpmntiavealtinnt teliatesi hg &b ﬁmmwﬁq:es@ 4
Novenber 2004 When anal yzing the reports concerned w t-h soldering nmaterials
free fromdigostion) tamg pobrepreégesy iauinateds plater s MedddeiS e t hat
the refl ow tenperature would al so rise. Under such circunstances, ,, for
resin corusinatedplsese.foprintedwirdmacbeardapd amelbir ﬂ%wea PT mcﬁ

brom ne conpounds are not used, and at the sa t a .hi gher
heatJﬂegwig;m@bpggﬁusingthesame,whicharesu tabf?%sedfgkavariety

of electronic materials.
2. Description of the Related Art
Upon most of resin compositions used for a variety of’
electronic devices, incombustibility is conferred in order to
15 secure the safety involving with fire. In order to make the
resincompositionsincombustible,avarietyofnmthodshavebeen
employed, and bromine compounds have been widely used because
of their excellent incombustibility.
However,thereisapossibilitythatthebromineGOmpounds
20 may form a compound having a high toxicity. Moreover, since
people become highly conscious about the environmental
destructive problems on a global scale, incombustible systems
in place of bromine compound being conslidered.
Ontheotherhand,asasolderingmdterialofmmuntedparts.
25 conventionalrySn-Pbbasedsolderingmaterialshavebeennminly
used. Sincethesemaypollutethesoilatthetimeof;mocessing

disposables,asolderingmaterialwithoutusinngisconsidered.



.those of resin conpositions nade so far is required. As a nmethod of naking
mat erials inconbustible in place of brom ne conpounds, conventionally, an
addi ti on of phosphorous 10 and nitrogenous conpounds and an introduction of
these into the resin skel etons have been performed. These have been

di scl osed, for exanple) in Japanese Patent Application (Japanese Patent
Application Laid-Open No. Hei 11-124489) filed on Cctober 2%Naegibengo04
Japanese Patent Application (Japanese Patent 15 Application Laid-Open No.

Hei 11- 193 )arfdilyad (3 than¥apbres ¢8R8erhBaonfeh $S1EEEINE d¥erials

I nconbustibility using phosphorus and nitrogen, these are required to sone

extent tlfdee esfleph, HoMeVREel tihgnpbhaserasesh| anded hxrdfiate it is
i nconbustibility can be secured, there have been probl ens such as the

| ncr ease cthdeli vdtel svatiedat abser peERbwr 8efpelrhtuttec weadd ial sweatigesi st ance
and the |like occur. As a nethod of making the material inconbustible in
whi ch the vol urtnddr snthocticdunat abces o fuhroresinmdmpds Ogsonsiue edefhiced,
there is a nmethod of using nmetal hydrates. 25 For exanple, in Japanese

Pat end Amgdleciatomnic (mecparicsks ExtcaninoApphi, cebeve hoonidperonpourids are
11-181243) filed on the date of Decenber 18, 1997, a technol ogy of naking

t he mat emicdl usedl.4 ansl avbthe2game| hitnebh ua thighendieaf 1uas ks tancel thdma has
been di scl osed. However, since netal hydrates trap Water having the cooling
ef fect atthafe t9feretineerpgsithens madepsenfarpAsbr@@iizad when t he

vol umes of these are blended to sone extent, the 5 heat resistance is

rapi dly | over ed®S Thaetdiedof glaking maderidss daramburtcl R 1Ry BARSE t he
ek S T NE SR s ERTCE A O R
I Sad PN b 2B G AL e JEF SR oo MBS E AR 1 o
e I LR TP Ny
o o oS T AETRIA l M ARAGHT Aoerie s e
Application Laid-Open No. Hei 11-124489) filed on October 22,
1997 and Japanese Patent Application (Japanese Patent
15 Application Laid-Open No. Hei 11-199753) filed on January 5,
1998. 1In order to secure the incombustibility using phosphorus
and nitrogen, these are required to some extent to be blended.
However, when these are blended so that incombustibility
can be secured, there have been problems such as the increase
20 in the water absorption rate, thé dedrease in heat resistance,
and the like occur.

As a method of making the material incombustible in which
thevolumeofintroductionofphosphorusandnitrogenarereduced,
there is a method of using'metal hydrates.

25 - For example, in Japaﬁese Patent Application (Japanese

Patent Application Laid-Open No. Hei 11-181243) filed on the

date of December 18, 1997, a technology of making the material



Pat ent Application-Laid-Open No. Hei 11-181305) filed on July 6, 1999.
However, there has been a problemthat nagnesi um hydroxide 20 is inferior
fromthe viewdoint of the acid resistance. Mreover, a nmethod of performng
silane processing Wth sil ane corrpound nononer to the surface of the netal
hydrate for the purpose of enhancing spersion of the netal hydrate, the
tensile strength, the el ongation has b%en di scl osed in Japadd¥vember 2004
Application 25 (Japanese Patent Application Laid-Open No. Hei

11- 181380)dcemvushiblé yusing9B9daatiidapataménBahast bampl idisdlors€d Japanese
Pat ent Application Laid-Open No. Hei il-217467) filed on February 3) 4
1998. 4 NovenbeHa@tHovwirere mstdbrhydeates ahvapowpbend hayvisgethe: he
enhancenment of the heat resistance of the nmetal hydrate was not recognized
because igodking uif tasfoaabhedime Rt hurpiegs thexe hanhderdap REAPSMANCe of
the nononer itself is |low and the processing efficiency to the surface of
the net althatiwhen the yaluseRVpRIFsTIaTY Ememtﬂnsewﬁe%%teﬂ t hehpresent
invention is to provide an 10 inconmbustible resin conposition, a |am nated
pl at e and‘%a%ﬂ?ﬁ%%lt%??nésbﬁﬂPadlﬁhéPe’eﬁégt- r esi stance i s high and which
does not require the brom ne conpounds. aﬂﬁect theggresent I,nvention

provi des an i ncoMERIA: Pé'sFHecBﬁBESF??Bﬁta ?Ehd%ﬁﬁf)?‘? g when they, 15
| t.al dr at d t t
Sherein MREAEINOTR S ErS disga  ER cﬁ%qmas es‘fS‘?Fn? it oHPERT OB 5 of

th The,t I h | at t

| nor gani 954 drrarebencreLpabRaralhtnsBaseits A dna el oS ors
20 arbltr&‘[ 4 é@&&gtgﬁl ﬁgo&gia aspgct of the present I nvention provides
an mcorrbusr* %Ife corrp03|¥| on- contai gng at | east one species of resin

mat enpal sel ect gd, 4 %&&&%{]w Sosi il b@ R s F il ficanPolyi M de

resin, a triazine resin enol resin, a 25 nelamne resin and the
denat ur ek K& SdAiSe d&.ﬂaiﬂél Qslaéﬁﬁﬁgr BeLAg frEd ERemh PGHYRSAE1tIvEntion

provi des an inconbustib
temperature is expected to rise to a higher point.
As a method of enhancing the heat resistance using metal.
hydrates, amethodof usingmagnesiumhydroxidewhose temperature
15 of releasing water is comparatively high (approximately 340°C)
has been disclosed in Japanese Patent Application (Japanese
Patent Application Laid-Open No. Hei 11-181305) filed on July
6, 1999.
However, there has been -a problem that magnesiumhydroxide
20 isinferior from the.viewpoint of the acidresistance. Moreover,
a method of performing silane processing with silane compound
monomer to the surface of the metal hydrate for the purpose of
enhancing dispersion of themetal hydrate, the tensile strength,
the elongation has beendisclosed in Japenese Patent Application'
25 (Japanese Patent Application Lald-OpenNo. Hei 11-181380) filed

on July 6, 1999 and Japanese Patent Application (Japanese Patent

Application Laid-Open No. Hei 11-217467) filed on February 3,



resin conposition where the nmetal hydrate has a surface processed 5wth
a silicone oligoner. 4 Novenber 2004 Further, the present invention

provi des an inconbustible resin conposition containing alum nium hydroxi de
as the metal hydrate. 5 Further, the present invention provides an

I nconbusti ble resin conposition where f{he average particle di aneter of

al um ni um hydroxide is 5 pmor |ess. rther, the present i hNovember 2004
provi des an inconbustible resin conposition containing nmagnesi um hydr oxi de
as a net #2280 hydrate. Further, the present invention provides an

I nconbustible resin conposition containing cal ci um hydroxi de gﬁFa nmet al

hydrate. FurtheHOWeNeIyr @&fefon ifentSIdRRs SAMRALLS, TORIABEst FBPe 15 resin

conposition where the end of the silicone olLiqoner has a.silanol qrqu
Caphbl ¢ GPOARKAMSRE fiE ADEMEA FPRLE tARCEHRE fie Mefiady BYATaER YRR ACK o

. g i . bl ; o T ch
P ESSSQEN BB BACAR A o S 281 8P I SHIRAT DERar B8 ¢ o S0 TN t her

‘ e L . : . : e H
i1 chne DI EREReES R ArRE < nEPrbOFREA e fr Py BB T B "
provi des ik JACQNISIA Bice 2L PELE GPDRS!hL O WIgEEaBRCH S Wogxane, unit of
the siliconé ol1goner contalns one aronafic group or nore) respectively.

Further) the present invention provides a prepreg 6 4 Novenber 2004
manuf actured by utilizing an inconbustible resin conposition,

SUMMARY OF THE INVENTION
An object of the present invention is to provide an
10 incombustible resin composition, alaminated plate andaprinted
wiring board, where heat resistance is high and which does not
require the bromine compounds.

One aspect of the present invention provides an
incombustible resin composition, which comprises a silicon

15 oligomer, a metal hydrate and a resin material as essential
components, wherein the metal hydrate is at least 20% by weight
in the total solids of the resin composition.

The term "total solids” as usedhereinrelates to inorganic
filler, resins, and hardening agénts and hardening accelerators

20 arbitrarily select.ed.

Another aspect of the present invention provides an
incombustible composition containing at least one species of
reéin material selected from the group consisting of an epoxy
resin, a polyimide resin, a triazine resin, a phenol resin, a

25 melamine resin and the denatured resins denaturing these resins.

Further, the present invention provides an incombustible

resin compositionwhere themetal hydrate has a surface processed



a lam nated plate manufactured by utilizing the prepreg, a netal-clad

| am nat ed pl ate manufactured by utilizing the lamnated plate and a printed
Wi ring board prepared by utilizing 5 the netal-clad | am nated pl ate.

Anot her aspect of the present invention provides a nmethod for preparing an
i nconbustible resin conposition, whichconprises: a netal hydrate is m xed
into a processing solution containing a silicone oligomner; &4d¥pverdsr 300kr
resin conponents 10 are nmi xed into the solution. Further, the present

i nventio jptlrj'bv"f ’aWW?IC%i‘le)%%T‘FBI'e resin conmposition using alumnium
hydroxi de as a retal hydrate. By upt.ilizi an_in ust i.hl e '

conposi tion of Fplﬁiat%%?'e éﬁtﬂ%@éﬂfi%ﬁ{e%ﬁg’ﬁeBF%‘g’ agg I %%i%ﬁoéﬁ&q%%%be%ea
copper - cl 5 i nat I v 53k s 4 (D n | tiy]-Aayer
wring boam Getr e c¥nFashully RaShaiikn"typakd aRids el idsq !

i ncombustjRlddy. W thout using brom ne and realizes a high heat resistance
can be prepared. The present disclosure relates to subject matter contained

20 | ngJapanese ataii: AbBel 5340t My AAADr3E2200ack A0 cbon D13,

2000, the disclosure of I I's expressly i1hcorporated herein by reference

inits epddi ycox@ﬂéf&m%hg\h&&r;&@ bAVENED NG amEr@ Pragsent

invention relates to an I nconbustible resin conposition, a |lam nated pl ate,

a print e mintifhaifdr-oieidd 15escapesi Legs.containing a netal hydrate and
silicone ol igoner 4 Novenber 2004 but not containing brom ne conpounds.

Herei nafter, thguarcdea )t chepekisent Mmvénbion previilded antincombustidldydr at e
of the invention includes, but not limted to al um num hydroxi de, magnesi um
hydr oxi deremsiich csdnepasd tiyoln oxontaSnihgchagnestomvbytiroxdldey assed netal
i nconbusti bl e resin conpositions and known. Considering the heat
resi $0andgdratteonbustibility and di spersion property of particle, it is
preferable that the average particle dianeter of the netal hydroxide is 10
Nm or Further, the present invention provides an incombustible
resin composition containing calcium hydroxide as a metal
hydrate.

Further, the present invention provides an incombustible

15 resin composition where the end of the silicone oligomer has
a silanol group capable of reacting with the surface of the metal
hydrate.

Further, the present invention provides an incombustible
resin composition where whicﬁ the degree of polymeriiation of

20 silicon oligomer is 2 to 7000.

Further, the present invention provides an incombustible
resin composition where the silicone oligomer contains aromatic
group.

Further, the present invention provides an incombustible

25 resin composition where each siloxane unit of the silicone

oligomer contains one aromatic group or more, respectively.

Further, the present invention provides a prepreg



10 l ess. Moreover, if alum nium hydroxide is used as a netal hydrate, it is
particularly preferable to use alum ni um hydroxi de whose average di aneter
of the particle is 5 yun or less since its tenperature of rel easing water
and the heat resistance are high. . As for the m ninmum val ue of the
particle dianeter) it is not 15 particglarly limted since it is dependent
upon its grain size distribution, but it is preferable that 4iNovegnbgr 300f, or
nore. In the case where it 1s |ess than t he viscosit $:L€:i_hi gh at

the time HAPYERGEIRed PR IS ing\an; %@Ggﬁgﬂéﬁ?hiﬁmﬁlm@ow Qn.

il er s ot ne e H i pb R PARE ARt CFRE BV A e d SRR arfc

AR L e R S e g RS R
o1 Font o TR 04 BHUPCRLAAIEE for €0 WRUNEPLUIL D e iBed BY R LLAS g |

fiberg , ] O LHN t Lsi arbi de are used. Furthernore ) a few
Ki ndsgof ?Léejs%&gg] ‘?rgéabgaﬁggaﬂaﬁ @%%‘%lgﬁati on. 4 Novenber 2004 A bl endi ng

vol ure of the “Anorfafisdddd gk die BEBLRREN Kot i On %A R L b

respect to the tota 0 esl n conposition.” Anong t hese,

metal hydigy Gt SpLPPhEYatel AbbmBult 1BRES réslih CRMPRE thidd haipdipl solids

of the resin conposition. A silicone oligomer in the present invention

cont ai ns g¥mpBsd s ONE meitRdspiaehedl 1 o lixdinahnitenal pirboxssengi sd RGiL6x/ 2) ,
trifunctional siloxane unit (RSIi03/z) (in the fornula, R represents organic
group, Raprtyining @ £iT066neldigareenpynietién iodtiy e8kiniddmpawdn s her or
different.), and tetrafunctional siloxane unit (SiQ/z). Mreover the

si | 1 dOne axte goivezd himstonthéusoclubheh.group or nore which reacts with

hydr oxyl group at the end of it. it is preferable that the degree of

pol ynmeri zat i on Hurtlter, the7poesentrinverdfiomprpvides aogngephustikley
preferabl e degree of polynerizationis 2 to 70. The degree of the

pol yner i Z&sighcpapesiddion vaingdhuminiumbydrarddeges rometal hyded i

nmeasured by utilizing calibration curve of the standard pol ystyrene or

pol yet hyl ene 2% Wbt BRI (a0 JASARTU Hot R %R S 1R YIRS hE AR ehstPer | ow
cor ee e RIS, Oh 2L BEL RN LA AR e L By o
Phenyl 9ol §15al! & pieheUdrIRYBYSa ba® HELeh 01 LYk BRpance
board, which has been desired in recent years, has an excellent
incombustibility without using bromine and realizes a high heat
resistance can be prepared.
The present disclosurerelates tosubjectmatter contained
20 in Japanese Patent ApplicationNo. 2000-313720, filed onOctober

13, 2000, the disclosure of which is expressly incorporated

herein by reference in its entirety.

DETAILED DESCRIPTION OF THE INVENTION
25 The present invention relates to an incombustible resin

composition, a laminated plate, a printed wiring board using

the composition containingametal hydrate and silicone oligomer




25 is nore preferable that the ratio of aromatic groups is raised. It is
particularly preferable that the respective siloxane unit of the silicone
ol i goner contains one aronatic group or nore, 9 4 Novenber 2004
respectively, and it is particularly preferable that it contains phenyl
group. As the functional group reacting with hydroxyl group, silanol group,
al koxyl group having 1 to 4 pieces of carbon atoms, 5 acyl.o ng
1 to 4 pieces of carbon atonms, hal ogen such as chlorine or the Iike except
for bronibvt acé tostatiningdtonbme comppangts .oHerpdnpfkem. thedqregrnt
obt ai ned by hydrol yzi ng and performng ‘the polycondensation of silane
conpound imemnesieon adibl becdescrdpdgbgénwral formula (1). 10 In the
formula, X represents hal ogen such as chlorine except for bronine, or

where R repr esénigtaliydxpor pfnehe Agventdon brctudegn bRt %W

car bonyl group having to 4 of carbon ataqons, R re S ani c, groups
such as dl%?iu'@%ﬁﬂlﬂhh'&?%dfat‘Bagfn%FE‘aPHéﬁOé&i&?sa‘b‘Ec ﬁr@ﬁﬁ:‘ ‘g‘{ﬁf‘ iq
denotes an jinteger 15 of O t ?131 ~<-n g ilggj% e com ounds

repr eSentBd By ¥R “g%‘h‘é?%Fi‘PBF Yaueea }nzén PRPES P N S Unct i onal i ty

si |l ane conpounds. ( herei naf functlonallty I n silane conpound neans that
it has ft?g%tff‘!ﬁ'?a jg‘b‘?%u?)“ Reondensation reaction) such as fol | ows:

), % b S B gL
010 (e A ShobETIP pIPEISHL CIEh 3, R Redae e
HICqS1( Ogi}é@&e 'ﬁa@&ié%ﬂrﬁet&%' 1§1§911W1)§11 hydroxide is 10 pm or

10 less. Moreover, ifaluminiumhydroxide isusedasametalhydrate,
it is particularly preferable to use aluminium hydroxide whose
average diameter of the particle is 5 pm or less since its
temperature of releasing water and the heat resistance are high..
As for the minimum value of the particle diameter, it is not

15 particularly limited silnce it is dependent upon its grain size
distribution, but it is preferable that it is 0.5 pm or more.
In the case where it is less than 0.5 pm, the viscosity is high
at the time of varnishing and the lowering of fluidity of the
resin is significant.

20 Moreover, these metal hydrates and the other inorganic
fillers can be used in combination. The kinds and shapes of
inorganic fillers which are used in combination with the metal
hydrates are not particularly limited, for example, calcium
carbonate, alumina, titanium oxide, mica, aluminium carbonate,

25 magnesium silicate, aluminium silicate, silica and a variety

of kinds of whiskers such as glass short fibers, aluminiumborate

and silicon carbide are used. Furthermore, a few kinds of these




10 H~C3Si (0OCgH9) 3, HICASI (OCqH9) 3, phenyl trial koxy silanes such as
follows: 15 PhSi (OCH3)s. PhSi (OCzHs)3. PhSi (OC3H-)a, PhSi (OC4Hy)3, 4
Novenber 2004 (where Ph represents phenyl group. Hereinafter, referred to
as the same as it is represented) 20 nonoal kyl triacyl oxy silanes such as
follows: (H3CCO0)3Si CH3) (H3CCO0) 35i C24is, (H3CCOO0) 351 C3H~, ( H3CQ00) 3Si CAHs.
25 trifunctional silane conpounds such as nonoal kyl tri hal ode¥everibienaedd

h ) s O 3Si CH3) O 3Si C2Hs, O 3Si C3H-,
C135i ?:ZH&'% q#eﬁsky(? %l?v Emgén%??énes Such ?als fol | ows: (HBC)IZS| (OCHB) x.
(HsCx) zsi (OCH3) 3. pi ERGE3hg 6 L) gs thidyebe Héhﬁ@@@ineflﬁ)pﬁf(@i@
(HsCz) xSi (OCZHs)z. 10 (H-C3)zSI (OC2Hs) x. C, ) zSi (OC2Hs) x

(H3O) zSi ECBEa s W?ﬁ@ldﬂﬁ!ﬁa}; ec&W&%@&é%%ﬁﬁdé HEGEhE Ae(sQBH~) Z,
(H3C) zSi (OC~H9) z, (HsCz)zSi (OCCAHv)z, (H7C3)2S1(OCCAHy)x, (HsCa)zSi (COC, Hg) o~

15 di phe&ﬂmgﬁﬁ*ﬂry AhEHG StIsaisd), ashd and B hylzdtld A3 hhadigHIZHs) x.
20 di al kyl al koxy silanes such follows: (H3CC00)zSi (CH3) z,

( H3CD0) 2% méXEslirh EBHE0 IR bit b2, s IHIE0H 1l £ €5 il eompansd tA%n .
bi functional silane conpounds such as al kyl di hal ogeno silanes such as

fol | ows: 12 @ s314Ciddez p1fhofief A3 pCesen(tCBhF$B8LiChzitALey ALt 4
Novenber 2004 As a silane conpound represented by the general formula 5 (1)
of the pleseitonakéntismiectndftonbifaneidoneisibixaneundbi®:fd02/2),
trifunctional silane conpound) bifunctionality silane conmpound or thei T

m xture itrifynatpiomakl gilexane unit (RSiO3/2) (in the formula, R

represents organic group, R groups in silicone oligomer may be

iO identical with each other or different.), and tetrafunctional

siloxane unit (Si0./,;). Moreover the silicone oligomer has one -

funcfional group or more which reacts with hydroxyl group at

the end of it. 7

It is preferable that the degree of polymerization is

15 2 to 7000, more preferably 2 to 100, particularly preferable
degree of polymerization is 2 to 70.

The degree of the polymerization is calculated from the
number average molecular weight measured by utilizing
calibration curve of the standard polystyrene or polyethylene

20 glycol by its polymer molecular weight (in the case of low degree
of polymerization) or gel permeation chromdtography.

As the R, an alkyl group having 1 to 4 of carbon atoms
or an aromatic group such as phenyl group is preferable selected.
However, in order to further enhance the heat resistance, it

25 is more preferable that the ratio of aromatic groups is raised.
It is particularly preferable that the respective siloxane unit

of the silicone oligomer contains one aromatic group or more,



. In order to enhance the heat resistance, it is preferable to use silane
conpound having an aromatic group. It is 10 particularly preferable to use
phenyl trial koxy silane conmpound having a phenyl group and di phenyl

di al koxy silane conpound. As a usage volune of the conpound having a phenyl
group, it is preferable that it is useg at the ratio of 5 to 100 nole% Wth
respect to the total silane compound. It is particularly 1543\ efearbhgpP@04 o
use it at ' f 10.100 ml e % L | 4 ' resent
vent | o Pe Y ERT L ABR 10 RRRET S B BB ERR AR LIL T dontdnd

pol ycond i il ane conpound represented by the general fornula (1).
As a cat§?§§%§ﬁg%8$%§'this tine) it is preferable that: 20 inorganic acids

such as hydrochlxQr ivg A FhctSdddt Idrdifyl De LAY 1 Aot réodsi d and

fluoric acid; and organic acids such as oxalic acid, malefic acid, sulfonic

acid and d Oydn&1 a¢blp, Uikdarl greag';}iaﬁtrﬁ%ﬁm Pl QWG da@Bdntd s hy!
ammoni um can be also utilized. 25 to these catal ysts, the appropriate

Vol Ung i SadtFRSkR@eud REvEAgtNe oVo iRl of tartidra @t o IPREDEgE AN BSIENt ed
by the general fornula ( | ? . However, it is preferably used in the 13 4

Novenber 280hIsrdee 0dr OtRO11iRe leficaple fort bromipeciarie listdd of the

sil ane conpound represented by the general fornula (1). -Moreover, at the
time of this reaacildvondicdigmerxifstheThavenkion canvwbéerbtainéddy
appropriately determned. If water 5 is too nuch, the conservation

stabil it ynydralyztnatamd penfiodmingl the polgreddenisartdfoar ®f asilane t he

vol unme of water, it is preferably O to 5 noles with respect to 1 nole of
hydr ol yt icompaund (¥epresenped, bul kbeyEodlowpnat benemed Saranela dipbund
represented by the general fornmula (1 ) has . It is nore preferably 10 in
t he Afnge of 0.IN t¥he frymsla ok cBoRFesepts shalegepasush RE qgeorine
above- descri bed h¥grolysis and pol ycondensation are perforned in t

sol vent . S¥CepisEpyhpomine pr nOR . Hhere § LePTeFeRf £ HKYG FFBBR@%Y{]'S%HH is
cat al yot Lo & S PNRRLAECTR P ARy e K A ATHABIL (Hest | ane
are not S CREEPBA P it SPLRRa b 5B A8 G et RS aRivAME A ®
Pycr at o PR L Ao s ATRCey bRV R (Rl S A L

whi chst he,gred adg hyfrate rel eases water, can be neasured by | oss on heating
‘nethod) differential scanning calorinmeter or thermal deconposition gas
chromat ography fromthe netal hydrate.

R',SiX4p (1)

Silane compounds represented by the general formula (I)
20 are concretely,
4 functionality silane compounds (hereinafter,
functionality in silane compound means that it has functional

group having condensation reaction) such as follows:

.25 Si (OCH3)4. Si (0C2H5)4,

Si {(OC3H;)s, Si (OCiHs)4,




25 The tenperatures at which it rel eases water are largely different

dependi ng upon the kinds , shapes and the like of the netal hydrates . If
al um ni um hydroxide is used as a netal hydrate, by processing 14 4
Novenber 2004 with the above-described silicone oligoner, the tenperature
beconmes higher by a few Cto a few of 10ens C. As for the volune of silicone
oligomer, it is preferably 0.01-20 parts by weight, nore pr&NgvgBibgr 800k 10
part's DynuebARtcys Wrlih1ieaRe i k0Lt tes o ymdugdt. of | norgani ¢ fi 11 er
consi dering heat-resistance of the resin conposition of the invention.
Moreover, in the present invention, a wariety of coupling agents or the

| i ke besides silicone oligoners may be used in 10 conbination. As a

coupl i ng agent g,8siapechapsd Hgoipd (OCHAgeNnt ) titanate based coupling agent
and the like are listed. As a silane based coupling agent , in general )
epoxy sil ane basegsiouptiyg, agsCySi{(@TH0s} | anebasedcoupl i ngagent, cationic
sil ane based coupling agent, vinyl silane based coupling agent 15 acryl

sil ame based cHyPSingoageyIt, NHEC At (@1,Hahe, basedcoupl i ng agent) their
conposite based coupling agent and the like are listed. The blending ratios
in the cases oH,0s8ig(atdkes cAyEA§OSgRntss i n conbi nation are not
particularly limted but, it is 20 preferable that the weight ratio of the
coupl i ng agent Ha@8it h@CsHA )isc oHeCA1i (QivHr)is made in the range of 0.001:1 to
1:0.001. Moreover, it is particularly preferable that it is made in the
“range of 0.001HiCi%i 1(QC31£v'Iie- a8 1kBCeH1 ). used in the present invention
is not 25 particularly limted, but provided that it does not contain

brom ne. As a HeSfH ﬁé@éﬁ}ah)lﬁ%ﬁ% #d3+ an epoxy resin, a polyinde
resin, atriazine resjn) .a.pheno] resin, a nmelamne 15 4 Novenber 2004
resit their d&iGSh P ﬁb%?an}&ésﬁgﬁr&)«a"r esins and the |ike

phenyl trialkoxy silanes such as follows:
15 PhSi (OCHi;)3, PhSi{OC:Hs)s,
PhSi (OC3H,)}a, PhSi(OC.Hs)s,

(where Ph represents phenyl group. Hereinafter, referred to

as the same as it is represented)

20
monoalkyl triacyloxy silanes such as follows:
(H;CCO00)3SiCH;, (H,CCOO),SiC2Hs,
(H3;CC00)3SiC3H,;, {(H3;CCO0)38iC.Hs,
25

trifunctional silane compounds such as monoalkyl trihalogeno

silanes such as follows:



are used. Mreover, as to these resins, tw kinds of these may be used in
conbi nation, a variety of hardening agents, hardening 5 accelerators and
the like may be added according to the necessity, and these may be al so

bl ended as sol vent solution. The blending volune is determned by the ratio
with respect to the vol une of inorgaan filler containing a netal hydrate.
It is preferable that the total blending volume of the har déiNenpmigr 36eht
and hardeni ng accel erator used according to the resin and the necessity is
in the range of 20% by wei ght to 80% by wei ght of the total solids of the
resin conposition. Considering the bal ance of properties such as the heat
resi stance, th&€lyBi€Hyr eCLeEHiGHance, the cost and the like, it 15 is
preferable to use an epoxy resin. As an epoxy resin) for exanple, a

bi sphenol type Bpéig:HesiGl:Sakellol akt ypeepoxyr esi n,

anal i phati cchai nepoxyresi n, epoxidation pol ybutadien, an glycidyl ester
type epoxy resin, a glycidyl am ne type epoxy resin and the like are
preferably 20 used, and bisphenol type epoxy resins such as a bi sphenol A
type &podialésiin)dialkosghenblanes yPeh @ yEPELPHS a bi sphenol S type epoxy
resin and the |ike, and novol ak type epoxy resins such as a cresol novol ak
type epoxy resin, a bisphenol A novolak type epoxy resin, a salicylal dehyde

phenol novol ak type epoxy..resi and t i ke are nore preferably used.
From t he viempd#ég)6$Eg9ﬁﬁﬂﬁrngﬂgaéhggéﬁﬂﬁgéFstance) it is particularly
preferable that bi sphe An Kk epoxy resin) a -cresol novol ak
16 4 Novemnber 56€53L§%écgggQ9'rg§3%%6§&g8§§?ﬁ6ylaldehyde phenol novol ak
type epoxy resi S .y LNESE I eSi e singly used or two kinds or
nore of these #2§F355#£§8§3365egﬂfﬁﬁégzéﬁgé%ﬁéﬁ_ As a hardening agent, a

vari gy of conveni p%%[(lldotzglg?ypiﬁgg@g@g%imlngused. For exanple, if an

epoxy resin is uded es rdeni ng agent for use is, for

exanpl e) mul ti fneh, engbcgno! (ALE) .88 (Bcqrandi am de,

di am nodi phenyl et hane, di am nodi phenyl sulfone, phthalic anhydri de,
pyronel litic anhyds)da (dhenpl, nad,aksarocangspl novol ak. For these
I d

har deni ng agents, several kinds of these can be also used in conbination
The kinds of hamien,sg(ocay))er alHic; Jasd (bLeingdi-ng vol umes -
(H7C3)2S1(0OCHs)2, (HyCq)2S1(OCHy)2,
15

diphenyl dialkoxy silanes such as follows:
Ph,S1i(OCH3),, Ph;Si{OCzHs)2,
20 dialkyl dialkoxy silanes such follows:

(H3;CCOO0)28i(CH;3),, (H3;CCOO),Si(CzHs)z,

(HgCCOO)aSi(C3H7)2, (H3CCOO)2Si(C4H9)2, and

25 bifunctional silane compounds such as alkyl dihalogeno silanes

such as follows:




15 are not particularly limted) for exanple, imdazole based conpound,
organi ¢ phosphorus basedconpound,the tertiary am ne) the quaternary

anmoni um salt are used or the two kinds or nore of these may be used in
conmbi nation. The solvent is often used in order to dilute these resin 20 25
materials, nmetal hydrates, silicone oligoners and the |ike to _be varni shed.
This solvent is not particularly Iimfl@) but, for exanple, 434eieamsr 2004 hy|
et hyl ketone) toluene, xylene, nmethyl isobutyl ketone, ethyl acetate)

et hyl ene gl ycolcamiq amtiby! ceisetC.HY)» N- di met hyl formam de, net hanol and

et hanol are |isted. These solvents may -be used singly or may be bl ended
with several kiGhsi(hHedyverClisdd GHL) 0 concentration of varnish i s not
limted, and can be appropriately changed dependi ng upon the resin
conpositions, inorganic fillers, the blending volunme and 17 4 Novenber
2004 the |ike. However, it is preferable that it is in the range of 50% by
wei ght to 85% byasvai ghlangheempewndgtepresentaf oyt K6 9oDeElvePHRElat here
is a tendency that the varnish viscosity is |ower and the resin portion of
the pPepridy iaf tke|preseBtcdb¥ention; apy &d it trafunficiondhas B89y

wei ght, there is_a tendency that the appearance of the prepreg), and the

li ke ar e <AMpRYREant¥ifyp F@Haéluéitlénﬁhé’°f“ﬂé’ﬁ1§é?sed’j\ﬁ‘¥§iﬁ}pqryagiﬁt¥ he

varni sh and the |ike. The nethods of processing the surface of the netal
hydrat e FHHANE HeOPPPNEf oL afRP LR H‘QXEPEen g’ i‘_’(ﬂﬁ%‘i‘%‘lﬁ‘fﬁ? d: the

| hyd in which th -d i bed _sili [J h
T evi oual v pr oc s SraRE L Sethange tRE Nertras s EalRer HOTPRref e 1 &
\ . Lo ; ed |
oy be pdid e LINRE b EmBbphACph iR bn’ BBt M igrodlf, L 281D BN RO
P ovitus kg tE fat Ty DU LA S BEngL (UK ol 18 cémplitifa Deen
Apr epr eg HfF1 fy M IgH&Ey 1 g\t RARE Qighaf Bidei kx| SIing ddifpsespect i ve

conponents to Obtain a vanish, inpregnating 20 obtained varnish into the

base material ang drysageivoidife odNEBe Honbun® ML id) af PReflYi digotipl) Nace.
As a base material, if It is used at the tinme of manufacturing netal

foil-cladid 3B paefdrpbilecthad ftlis dWsed atetherratid off 15 1o boarmolet i s
not particularly limted) but usually 25 fiber base materials such as a
woven falwith aebspecbriuwnthe talteilcsilenesedmpound. It is particularly
15 ﬁreferable to use it at the ratio of 50 to 100 mole %.
A silicone oligomer in the present invention is
manufactured by hydrolyzing and performing the polycondensat ion
of silane compound represented by the general formula (I}.
As a catalyst used at this time, it is preferable that:
20 inorganic acids sﬁch as hydrochloric acid, sulfuric acid,
phosphoric acid, nitric acid and fluoric acid; and organic acids
such as oxalic acid, maleic acid, sulfonic acid and formic acid,
but basic catalysts such as ammonia and trimethyl ammonium can
be also utilized.
25 As to these catalysts, the appropriate volume is used

according to the volume of the silane compound represented by

the general formula (I). However, it is preferably used in the



As a fiber base material, for exanple, inorganic fibers 4 Novenber 2004
such as gl ass, alum na, asbestos, boron, silica alumna glass) silica
glass, Si-Ti-CO0 fiber reinforced SiC {chirano fiber}, silicon carbide,
silicon nitride, zirconium and organic fibers such as aram d) pol yether

et her ketone, polyether imde) 5 pol yihher sul fone, carbon) cellul ose and
the like are listed. These nay be used?singly or the two ki AdNVEmbEHZRO4f

t hese may be used in conbination. As a fiber base material, the woven
fabric otaslgasssio bedi it nant nelkaki vh predpecabte 1Ambasi ofittdee slidie@ecan be
prepared by | appi ng sheets of 10 the prepreg according to the thickness of
the | ani pahpdupldtre pgre dem e Wacthe egdnenall t flosmobaa(ddd. It nmay be used
along with the other prepreg in conbination. Considering that the |am nated
surface cont acMeréiovert,hatftheeing afstplef veaptionhawvatepmedy @&FiST t he
present invention with inconbustibility is 15 applied to the surface |ayer.
A net al - Thadvbaninead2dvatient ¢ s slaarrpproprbately dpberginetetBf WahaT on t he
prepreg, heating and pressurizing at 150C to 200C, in the range of 1.0
MPa- 85 0 NBatodsmachet the fophgervatoncytabili by of 15he iGRAENT Fddy

copper foil is preferably 20 used fromthe electrjcal apd econon cal

vi ewpoi nsd 11Aber Lawetedi.r Thgre&8re .caA BT oERA| FRUVES 0% WRter mﬁ"h%tf

o opr oy, DrefERADINAM fat & AT varidh FegRatod ik TR bth PR esent
Acoor di NGOV (Eq @D [ GHUFGRYL SOF AP hat B £ pbPe e AP SEIECHR by
combi nat ESRFeRE SRR 1R GPPP 0T ERTBL Hah FEl o4 ArnoE SR B olnd
ot S T 1 € B PR B LER ssed. 5 rer of naf ter . exampl o8 of -
the present i né&orﬁé‘%%ln%‘f bes dﬁfﬁf%ﬁﬁgle(Efsaﬂphﬁelhmegaa‘sdﬂwmt hoxy

silane and 93 wer'e din a glass flask equi pped with an

agi tator, NASNS in PP 1§ cbR dehatai Qrel fepbbeineqaifotiéislveltt t he
obt ai ned h@xﬁcﬁ on, 0.n47Bg gfc acetic acid and 18.9 g of distilled water were

added andygs}iddi8kmt, 50G d Rbt pdiauicular By Difesiede assllicooeeligamewer. The
aver age degree of polynerization of the obtained silicone oligoner was 20.

15 I't shad dbeaivé@ by happitbpraaeeagebillegddagorndolagidrd tdag onllene
cal cul ated fromthe nunber average nol ecul ar wei ght nmeasured by utilizing

the qal i @ipemErostalyst andatedrpehdssplvaatby At thdsnmtdmeon the

chr omat ogr aphy. To the obtained oligomer, methylethyl ketone was afded 20
to preparemcentrationbEddecsibane cooronad. FhotenBeTREPGRCIFOWH A As
i ndi cated below, a resin ) a hardening agent , a hardeni naclrgfceig{_ tor,
anet al hykheitxeagtion stineonerdpfgand: ther dijec Af&y not P cu ¥

limited.

These silicone oligomers covers the surface of the metal

20 hydrate and enhances the temperature at which the metal hydrate
releases the water held by itselfQ Usually, the temperature'

at which the metal hydrate releases water, can be measured by
loss on heating method, differential scanning calorimeter or

thermal decomposition gas chromatography from themetal hydrate.

25 The temperatures at which itreleaseswater are largely different
dependingupon the kinds, shapes and the like of themetal hydrates.

If aluminium hydroxide is used as a metal hydrate, by processing



to the obtained silicone oligonmer solution) and then methylethyl 25 ketone
was added to prepare a varni sh having 70% by wei ght of solids. 20 4
Novenber 2004 Bi sphenol A type epoxy resin(Epl001 nade by G| Chemnica
Shel | Epoxy, Co., Ltd.; epoxy equivalent: 466) 30 parts by wei ght

Ot hocresol novol ak type epoxy resin(gEgCN- 195 made by 5 Sum tono Chen cal,
Co., Ltd.; epoxy equivalent: 195) 70 parts by wei ght Di cyan4dyeemmher 800kt s
by wei ght 2-ethyl-4-nmethyl imdazole 0.5 parts by wei ght al m nium

hydr oxi dei€h3 theradmvry- duasgt ived Gheld cohe €bigomérlt thg tBhppaatriey

wei ght Silicone oligomer solution (25%--y weight) 4 parts by wei ght

( Exanpl eberofessimidiast oy ca BkawnpiCe th, aAG ey off theénmtBoxynet hyl silane 15
20 and 93 g of methanol were blended to obtain a solution. To the obtained
sol ution, 0.53Ag Hbratike ivwoliviel ofndilsceng oligomerl | mbaefgaodiydded
and then stirred at 50C for 8 hours to synthesize a silicone oliglorrer. The
aver age aegrleéoopapbbybmMeja{htonmgretmée%;m@?lﬁé@ 3l 1goRBE tRRY ¥E19RF t he
obt ai ned ol i goner, nethylethyl ketone was added to prepare _a_silicone

ol i gorer wishutiesmest kP tIR0 a5 By e whioht af) 1asroapds fitddkds prepared
simlarly to Exanple 1, by enploying the obtained si Iicogg oli%(%netrh

sol ut i oncoppiflening heat mEe 51 51306¢ \of othg ;FRFinCoppogikion e

di net hoxydi net hyl silane , 25 g of tetranethoxy silane and 105 g of

met hanol ¥ @M% ded to obtain a solution. To the obtained solution, 0.60
g of acetic 21 4 Nove

2004 i d 17.8 f_di.sti)
added and stirMoFeqv S(r)'fh% Pﬁ&%l%lél %R‘éﬁﬂfﬁgggzagvggé‘ ?}t?c"]())ﬁgmo }lgiglr?\é\f r eThe
d f the npal i i f .aj [ T
The. ob afRE L Porh® TR Hesins Badacichs SLAARE O WA BY ik 0 10
A Lt ) ’ Dby o . . .
or epllcq BRI BS & MortXinfl e YEhH] e arpbadBa cAulPLAL SRS
Ol 1 gOMer +SQaHd i nd S BhGp IndSagest | ahtiyiAeEXaRBl ard 128 tem!

trimet hoxynet hyl silane, 229 of "tetranet hoxysilane and 93 g of nethanol

were bl ended toagly 3kRaRedddd 86upl dngliyet alne@nedtdll | @ppx§. 52 apeof
acetic acid and 18.3 g of distilled water were added and then stirred at

50C for Paed solPl £igagesitzeaniss &ilane balsegaraupl ihgageataga aygriee of
pol yneri zation of the obtained oligonmer was 25. To
silane based coupling agent, vinyl silane based coupling agent,
15 acrylsilanebasedcouplingagent,melcaptosilanebasedcoupling
agent, their composite based coupling agent and the like are
.listed.
The blending ratios in the cases of using these coupling
agents in combination are not particularly limited but, it 1l1s
20 preferable that the weight ratio of the coupling agent and the
silicone oligomer is made in the range of 0.001:1 to 1:0.001.
Moreover, it is particularly preferable that it is made in the
range of 0.001:1 to 1:1.
The resin material used in the present invention is not
25 particularly limited, but provided that it does not contain

bromine. As a resin material, for example, an epoxXy resin, a

polyimide resin, a triazine resin, a phenol resin, a melamine




15 the obtained oligoner) nethylethyl ketone was added to prepare a
silicone oligoner solution having 25% by wei ght by solids. A varnish was
prepared simlarly to Exanple 1) by enpl oying the obtained silicone

ol i gonmer solution. ned silicone oligonmer solution. 20 (Exanple 5) As
simlarly to Exanple 1, 10 g of di rreth%édi met hyl silane, 10 g_of

trimet hoxymethyl silane, 20 g of tetradmethoxy silane and 934dNeyembst AdGtol
were bl ended to obtain a solution. To the obtained solution, 0.52 g of

aceti c actekomd theixr dedfatiireld shngdtdhcestef tirse adddmhsaaddt tiee kike red at
50C for 8 hours to synthesize a silicone oligoner. The average degree of
pol yneri zéxte ams@dl. t he obt ai ned ol i goner was 23. To the obtained oligoner,
22 4 Novenber 2004 net hyl ethyl ketone was added to prepare a silicone

ol i goner sol uti Modeoarery, 25%tbythesghteninspltiwis kiadsapdi theaasnay &Far ed
simlarly to Exanple 1, by enploying the obtained silicone oligoner

sol uti on.uged Bxampinbiflatdomn ai varigtyooblamdening suoentt. thardaninky
silane and 93 g of nethanol were blended to obtain a solution. To the

obt ai fed aetelénntons anddhsf 1 tkemay keaddedaceordin oo ghemaqesFifdter were
added and then stirred at 50C for 8 hours to_synthesize 10 a silicone

ol i goner .2mhethgre may degr adsef bpendadr psaspdNept ERAVTHOR ned ol i gomer was

19. To the obtai ned ol i‘gomar, met hyl et hyl ket one was added t?\f__gegﬁenpare a
silicone ol i gom&esRlerd bR NaLIRg iﬁﬁE%IWH%PY&h%?FH wik was

g{ %’mef 1_-2%F%ﬁqa%hﬁu%%x5%3?-8%$g%m32fﬁ%ﬁ@é‘fsé£§aﬁﬁf%“r&e,ef?a%ir{;}dgv?a”t_ee e
sofut1 on Logs R EeraPhe Sk iR detal BoghaRng B fuke SX Ehleahuipdidy °
di st I1|0I edaegt%xt\g%h%’ h%ﬁg i‘gg%@é‘%}f%& %%'erdr %E%@%d%ﬁ% {6’ r1:h1=.- ngin.tachd

synt hesi z i-cone ol e average degree of polynerization of the

obt ai ned 1%%81%55’%‘3{ 4s 1 {IF@ G Bed26% 9P TRILgHE Y BBEIYY Widie was

added to _ i cone ol i goner solution havi'ng 25% by viei ght" of
solids. AyyafRe Sto¥@f PbePaLedr2Phal Pbkahl KomPoBidARne 1, by enploying the

obt ai ned silicone oligoner solution. (Exanple 8) 23
Considering the balance of properties such as the heat
resistance, the moisture resistance, the cost and the ‘1:I.ke, it
15 1is preferable to use an epoxy resin. |
As an epoxy resin, for example, a bisphenol type epoXy
resin, anovolak type epoxy resin, analiphaticchainepoxyresin,
epoxidation polybutadien, an glycidyl ester type epoxy resin,
a glycidyl amine type epoxy resin and the like are preferably
20 used, and bisphenol type epoxy resins such as a bisphenol A type
epoxy resin, a bisphenol F type epoxy resin, a bisphenol S type
epoxy resin and the like, and novolak type epoxy resins such '
as a cresol novolak type epoxy resin, a bisphenol A novolak type
epoxy resin, a salicylaldehyde phenol novolak type epoxXy resin
25 and the like are more preferably used. From the viewpoint of

enhancing the heat resistance, it is particularly preferable

that a bisphenol A novolak type epoxy resin, a cresol novolak




4 Novenber 2004 As simlarly to Exanple 1, 40 g of di phenyl di met hoxy sil ane
and 10 g of nethanol were blended to obtain a solution. To the obtained
solution, 0.20g of acetic acid and 6.0 g of distilled water were added and
then stirred at 50C for 8 hour to synthesize 5 a silicone oligoner. The
aver age degree of polynerization of tq% obt ai ned ol i goner was_8. To the
obt ai ned ol i gomer, methyl ethyl ketone Was added to prepare &Ngvembgnz004

ol i goner ,sQl ution_havin % i |y akht red
i art s RS B T g E A A i e e

sol uti on.rdg(g%ﬁ.gg_ge u%ﬁs §'Flgisleagggihg FE9BL s g PP Ws&d dherwd imed hoxy

si |l ane an anol were blended " to obtain a solution. To the

obt ai ned $Olnl i ONos Or R8s Of 8661 fagChé aBdal inOcgmblinditsion | ed 15 wat er
wer e adde e{llrrlgdﬁ%)hen s%lér?edeat 50C ?or 8 hour to synthesize a silicone

ol i gormer. The ayerAga rdRWiNRy aben®l, YaevaZhé t propicdrembtaiakly dragoner was
12. To the obtained oli gom?% met hyl et hyl ketone was added to prepare a

si i cgne 10l i dn 32 Woed h@oirnexampdby Bei ghtepbxparésiin s vased HB was
prepared 20 simlarly to Exanple 1, by enploying the obtained silicone

ol i goner $otadi®n. a (ExpaehengOhgéatsEnkl askyiso Erxamgixamplel0 g of

di phenyl trinmethoxy silane and 10 g of nethanol were blended to obtain a

sol uti on.mzbt feuhdeiohahi phdnedl stcbnasodigyapigmdder acid and 5.5 g of
distilled water were added and then stirred at 50C for 8 hour to selnt hesi ze
a sili contiarimodtpheiipimatbange dagmapodiphepyl) shdfomser Biydell

pol yneri zation of the obtained oligoner was 10. To the obtai ntgd ol i gpmer

met hyl et hanhkérbde, vpEromebditscprrbydside o Phenot RPYYHAK2ARY| TXFBA havi ng
25% by wei ght of solids. A varnish was prepared simnm|larl] 0 le 1, b
enpl d%lai ngngml@bt aiFRE these iféﬁﬁﬁe‘bir‘?%c#%‘?‘?%‘i Lﬁ‘?‘b“rﬁa? é&%’h‘%’? e&%ﬂpﬁ% d

simlarly to Exanple 1, 40 g of ﬁ n%I.triethoxy silane and 10 g of nethanol
were bl ene®d Pe 8469 H589sdPULPBRI®SPRe obt ai ned sol ution) 0.20g of

acetic acid and 80,99 o1 5L01ed ADBL P MED o 2led SRA BV g o0 ot

50C for 8 hour t e ol rgorrer. e averagé degree of

pol yneri zation gf E:ta%g%gﬁg%!erg%? 19hHIREET L3S ekamid hemiifdes whsgamer,

met hyl et h?lfek%? n O prepare a silicone oligonmer solution having

25% by wej sqQl.i j P, EhBitdedrdiartyoatxnapl e 1)
by (:arrpl oyll:%'gb?ﬁ}e{db%tﬂﬁeiﬁ#%%ﬁgu%ﬁsgge%%ti on. (tExarrpI e 12) As

simlgrlyef@ @?‘gﬁfﬁaﬁy Afnén Dim dae RredhBBENGX Yt 156 |1Are ki@ sy oaf moxre

t et r amet hoxy e and 10g of nethanol were blended 20 to obtain a

sol uti on. oForhBBeORhY BRd vBRdtinokonbitRiaf.acetic acid and 12.5 g of
distilled water were added and then stirred at 50C for 8 hour to synthesize

a silicone ol i goRersoIPe€ndVvis agitedeqused bh Eodsydrd dddiudie thesigeT8B6RRI ned
ol i goner was 15. To the obtained oligoner, nethylethyl ketone was added to
prepare 2hatesiibileqnmethilgoydratesutsbhicens @%’78%‘3/5 g hefiks F8s. A

varni sh was prepared simlarly to Exanple 1, by enpl oying .t bt ai ned
silicone bki *gangisheﬂut i Binis syolvent ier not par¥icr1:rlllzl).ar)ﬂ.y glmg.%e%, %ut,

20 for example, acetone, methyl ethyl ketone, toluene, xylene,
methyl isobutyl ketone, ethyl acetate, ethylene glycol mono
methyl ether, N, N-dimethyl formamide, methanol and ethanol are
listed. These solvents may be used singly or may be blended
with several kinds. |

25 Moreover, the solid concentration of varnish is not
limited, and can be appropriately changed depending upon the

resin compositions, inorganic fillers, the blending volume and



25 (Exanple 13) 4 Novenber 2004 As simlarly to Exanple 1, 20 g of

di phenyl di et hoxy silane, 20 g of dinethoxydi nethyl silane and 10g of

nmet hanol were bl ended to obtain a solution. To the obtained solution, 0.28g
of acetic 5 acid and 9.0 g of distilled water were added and then stirred
at 50C for 8 hour to synthesize a siliigone oligoner. The average degree of
pol yneri zati on of the obtained oligonmer was 8. To the obtai ﬁé&oml@s 4
met hyl et hyl ketone was added to prepare a silicone oligoner solution_ having
25% by weliihtlidfe ssioweyern it darpreferpRle gt Jt disitPath¢ Fangtble 1,
by enpl oyi n}g t he obtained silicone oligener solution, ,éExanPI e 1412 As
simlarl PO i apieht to@5§ by Wepabhyl dVReRhbRS Spiiflels lower gthan
trinet hoxsymeth | silane glnd 183 of net hanol We%e bl ended, 15 to obtaii:n a

sol uti on.d9% Bh&edghd ndiess 15 antepdongy ofhat e TSt F4SCH 4%y

S: S L5??@“@%%5%5@%5‘%Sgééﬁﬂg&“&?&%&g&%dr&aﬁﬁ%}% gﬂﬂg?r'fc%é’e%%%‘%ﬁhﬁihze
[ 10. ' [
or epare 20 478 e R R A B S T 0 L PO
_ 61 | s
ST cone S EEREMERAHoLor Enkbael Y Soda chl £ LRSI AN 00 |

di pheny! diawéfgqgan 'e'dt%“%héin%s}eas% GEEEME&%”?E@M vatADEnaAEd 186 of

met hanol were to obtain a solution. e obtained solution, 0.30g
of aceticggid and 5.9 g of distilled water were added and then stirred '
26 4 Novenber 2004 at 50C for 8 hour to synthesize a silicone oligoner. The

average degree mfe RRtHERS 3L prokedls inREt N sArTREOLEIHEMe WA ydrdatd he
obt ai ned ol i goner, nethylethyl ketone was added to prepare a silicone

ol i gqoer SokHbitimdafivigridhing aeeghit parsobullarig Hiwbted sitheasetakpar ed
simlarly to Exanple 1, by enploying the obtained silicone oligoner
sol ut i on.hydxaeolie W) cAchehabeirét denerdbedonel icuhatdldgamEmhasdéen
exanple 7, Y-glycidoxypropyl trinethoxysilane (trade name: A-187 nade by 10
N ppon Upxeviowsly precessedsnanrke cuvigli iy sigenongdeligomer may be
blendedwitharesinandametal hydrate at the time of varnishing;
or the varnishingmaybe performedas it is after themetal hydrate
15 1is inputted into the processing liquid into which the silicone
oligomer and the like have been previously inputted and the
agitation processing has been carried out.
Aprepreg foraprintedwiringboardis obtainedbyblending
the respective components toc obtain a vanish, impregnating
20 obtained varnish into the base material and drying in the range
of 80°C to 20°C in the drying furnace.
As a base material, if it is used at the time of
manufacturingmetal foil-clad 1amir_1ated plate and multi to layer
printedwiringboard, it isnot particularlylimited, but usually

25 fiber base materials such as a woven fabric and a nonwoven fabric

are used.

As a fiber base material, for example, inoxrganic fibers




met hyl et hyl ketone were added in the ratio of 50:50 (weight ratio)to
prepare a silicone oligoner/silane coupling agent sol ution having 25% by
wei ght of solids. A varnish was prepared simlarly to Exanple 1 enpl oying
the 15 obtained silicone oligoner/ silane coupling agent solution in place
of the silicone oligoner solution of Epganple 1. (Exanple 17) To the
silicone oligomer solution obtained in exanple 7, isopropyl 4i¥dvember 2004

di octyl h te)tit t trade 20 - KR4 Co. ,
(4 ooty picophasphale) LAl LLALS A0 RATEHIFUPP BRdn Bl Al iy o) Co.
ratio of 30520, (uelant ohal OpLe. P BRA! Fo AaPLL L8N C! (IPTIIAS s LOUP! T NG
agent soldtion Ravind Eé% l%y wei g of solTds. var ni sh was prepared

Sim | arl 409 JotA00kE: ATy i 231 S ALSRER | L0 8hi BRIz sSi | ane

I
coupl i ng agéent s lon‘in place of the i cone ol i gonmer~ sol ution of

Exanpl e JS“"%’%%?;W&% %ogl CEtROP A Lt ¥ALN! §B1ga%h&rzeaaﬁ%,si mlarly

to Exanple esi um hydroxi de was used in place of alum nium

hydr oxi dgcag et HEY @h1BoH! GarbErameke 183bse AndatRé Shinesar¥ apastst .
simlarly t0 Exanple 7 except that cal ci um hydroxide was used in place of

al umi ni uPHRLY avlBeagsadBiRG1PYeH allfs tWoX&ApAe 88)méreashitiies@sngy epar ed
simlarly to Exanple 7 except that 10 100 parts by wei ght of al um nium

hydr oxi d@eai e iR domdbnatiht @fs EREIdeirubased matedd aler ethes etbeen et al
hydrates. (Exanple 21) A varnish was prepared simlarly to Exanple 7 except
t hat 100 fabriis BFf wigds Piber t hocpasvicudavlgkpreferapdeyr resin as 15 an
epoxy resin (ESCN-195 made by Sum tono Chem cal ; epoxy equivalent: 195) and
55 parts by weidgitamifnaiteshyllate adagk bee pinepEipB3oN kaning sheekshiof
Chem cal ) Co., Ltd.; hydroxyl groug )
10 ‘the prepreg according to the thickness of the laminated plate
to be manufactured, and thus obtained. It may be used along
with the other prepreg in combination. Considering that the
laminated surface contacts with the flame, it is preferable that
a prepreg of the present invention with incombustibility is
15 applied to the surface 1ayer.
A metal-clad laminated plate is manufactured by lapping
a metal foil on the prepreg, heating and pressurizing at 150°C
to 200°C, in the range of 1.0 MPa-8.0 MPa. As a metal foil,
it is not particularly limited, but the copper foil is preferably
20 used from the electrical and economical viewpoints.
A printed wiring board can be obtained by using a method
usually used such as a subtract method, perforating and the like.
A prepreg, a metal laminated plate and a printed wiring
board of the present invention can be used as a material of
25 multi-layer wiring board.

According to the present invention, a laminated plate is

manufactured by employing ametal hydrateandasilicone oligomer



equi valent: 108) in place of dicyandiam de were used. (Exanple 22) 20 A
varni sh was prepared simlarly to Exanple 7 except that the bl ending vol une
of al um ni um hydr oxi de was 230 parts by weight. (Exanple 23) A varni sh was
prepared simlarly to Exanple 7 except that 25 the bl ending vol une of

al um ni um hydr oxi de was 400 parts by wa ght. (Exanple 24) 28 4 Novenber
2004 To the silicone oligoner obtained in the example 7, nedNeismbiagd0tded

%ng’éip:rfh)aﬁ%“ﬁfﬁ%ﬁf%%hi%‘? e RETE R B S B R (i hda hafll” O
i h i )
our ) anc et Fomapia T8 TR E sied el e Lo d LR 4 Sl

processi L i i Rr RPALSeSt 81 Latdn1d GExanmpl e
21 by enp o%%?%%r% lg]?lﬁée(%qﬁ? ggg\é?égigzlguire?ﬁﬁumﬁﬁygr o>e<=i de. éleszxarrpl e 25) 10
To the sigdGaneseht Lgobtained in the exanple 7) nethylethyl ketone was
added to prepar e@%t’%? I cone ol i gomer processing solutionhaving 5% by wei ght

of sokids . To fdee OPiAtER] DkAREESS NOE S erd 61 I1HRRE Vo UELDIbe
al uni ni um hydroxi de with that of Exanple 21 was added) stirred at 25C for 1

hour to Gidstsidé&aa sol ution and then enploying the solution to prepare a
varnish simlarly to Exanple 21. (Conparative Exanple 1) A varnish

waspr epar(@ampoelt ) ending a silicone oligonmer solution to the varnish of
Exanple 1. 20 (Conparative Exanple 2) A varnish was prepared simlarly to

Exanpl e 1 excepto glofttelt pamé tiyxywijhheand 93 ggifyme thaypl eeyle blended
tri met hoxysil ane (product name: A-187 nade by N ppon Unicar, Co. , Ltd. )

was used im aplgd@assoff lask squipped wiithoanragit&kenpl @ qon@ensepmrd A i ve
Exanple 3) A varnish was prepared simlarly to Exanple 1 except that 1 part
by moghttrwmmt@pytowbtagm acsglpyienphosphat e)
To the obtained solution, 0.47 g of acetic acid and 18.9
g of distilled water were added and stirred at 50°C for 8 hours
to synthesize a silicone oligomer. The average degree of
polymerization of the obtained silicone oligomer was 20.

15 It should be noted that the average degree of
polymerization was calculated from the number average molecular
welght measured by utilizing the calibration curve of standard
polystyrene by gel permeation chromatography.

To the obtained oligomer, methylethyl ketone was added

20 to prepare a silicon oligomer solution having 25% by weight of
solids.

As indicated below, aresin, a hardening agent, ahardening
accelerator, ametal hydrate and a silicone oligomer were blended

to the obtained silicone oligomer solution, and thenmethylethyl

25 ketone was added to prepare a varnish having 70% by weight of

solids.




29 4 Novenber 2004 titanate (trade name: KR46B made by Ajinonoto) Co.)
Ltd.) was used in place of the silicone oligoner of Exanple 1. (Conparative
Exanpl e 4) A varnish was prepared simlarly to Exanple 7 except that 5 1
part by wei ght of diphenyl di nmethoxy silane conpound was bl ended in place of
the silicone oligoner of Exanple 7. ( arative Exanple 5) A varnish was
prepared by reducing 155 wei ght porti éns of al unmi ni um hydr ofiNpyegber }e04
varni sh in Exanple 1 to be 20 weight LO portions of the sanme. (Exanple 26
and Conpar at i vBiBSpheial 8) tThe epoxy sesdnd EadHoddmpdet b Bdafess.crlps and
Conpar ative Exanples 1-5 were inpregnated into a glass fabric (#2116,

E- gl ass) Shield Enawwekitss, ditdboepoxy eapivadierhen4fBated and 15 dried at
150C for 3-10 minutes) to obtain prepregs having_43% by wei ght of resin.
Four obtained prepregs were piled and a copper - cBRdPREHSnDYeddi e with a

t hi ckness of 181.cm was pl aced on both sides on the, piled epregs, and
then pressed aPTtARCH&FOONPP Ik FERe a?P%’.‘YOrﬁ/?’hnfﬁsﬁﬁéﬂ)gﬁeﬁﬁggolbﬁ si des

-clad | am nated pl at tively. The obtained,pl
vl Ut oG A RATEUR 115 of KHY: | rERRBLSERBEPREG ARA LPHY hoat

resi stance. The results are indicated in Table 1 tbcrp%%%% -[%blw%i ht25 The

nmet hods of testing are as follows: |nconbustibil |'Jr usrng a1 am nated

'™ 3074 NoveRtraab0R Tor m ty wi th the UL oa Solkia) Y yEggatcal test
after the | am eatsaon A e At VS, 90 B E R T Rt Sne
respectively) usiig 4 ﬂydroxide(CLB 10 made by Sumitomo Chemical, Co.,

10 Ltd.) ' 155 parts by weight

Silicone oligomer solution (25% by weight)
4 parts by welight
{Example 2)
As similarly to Example 1, 40 g of trimethoxymethyl silane

15 and 93 g of methénol were blended to obtain a sclution. To the
obtained solution, 0.53 g of acetic acid and 15.8 g of distilled
water were added and then stirredat 50°C for 8 hours to synthesize
a silicone oligomer. The average degree of polymerization of
the obtained oligomer was 15. To the obtained oligomer,

20 methylethyl ketone was added to prepare a silicone oligomer
solutionhavingthe 25% byweight of solids. Avarnishwas prepared
similarly to Example 1, by employing the obtained silicone
oligomer solution.

{Example 3)

25 As similarly to Example 1, 20 g of dimethoxydimethyl silane,

25 g of tetramethoxy silane and 105 g of methanol were blended

to obtain a solution. To the obtained solution, 0.60 g of acetic



5 sides copper-clad |am nated plate cut in the size of 50 nmx 50 nm The
swelling of the am nated plate indicates a peeling off the interface
between a glass and a resin, a crack or a peeling off between | ayers of the
prepreg tube. 10 Table 1 123456783~00ai ~| n7;

t yMa~, nun7. 0838, 085827b483. 9( S) Av$ageé. 6494. 94. 74. 0483324l | exr e~an~2b0
C>300>30D>30D>300>300>300>300>300( S, f ¥dat ) 288 4 November 2004
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3(10>300>300>300>300>300>300>3
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5 asilicone oligomer solution having the 25% by weight of solids.
A varnish was prepared similarly to Example 1., by employing the
obtained silicone oligomer solution. |
(Example 4)
As similarly toExample 1, 20 g of trimethoxymethyl silane,
10 22g of tetramethoxysilane and 93 g of methanol were blended to
obtain a solution. To the obtained solution, 0.52 g of acetic
acid and 18.3 g of distilled water were added and then stirred
at 50°C for 8 hours to synthesize a silicone oligomer. The average
degree of polymerization of the obtained oligomer was 25. To
15 the obtained oligomer, methylethyl ketone was added to prepare
a silicone oligomer solution having 25% by weight by solids.
A varnish was prepared similarly to Example 1, by employing the
obtained silicone cligomer solution.
ned silicdne oligomer solution.
20 (Example 5)
As similarly to Examplel, 10 gof dimethoxdimethyl silane,
10 g of trimethoxymethyl silane, 20 g of tetramethoxy silane
and 93 g of methanol were blended to obtain a solution. To the
obtained solution, 0.52 g of acetic acid and 16.5 g of distillied
25 water were added and then stirredat 50°C for 8 hours to synthesize
a silicone oligomer. The average degree of polymerization of

the obtained oligomer was 23. To the obtained oligomer,




>300 >3(JO0 >300 >300 >3(10 >30(1~S ~) TahlP d ItemP~'e Exanmple 1
Exanpl e2 Exanpl e3 Exanple 4 F, x~npl e 51 ~nbu~15513. 614. 8

~115( S~Aver age8. 6839. 0GBur ned upl ~tresi stance260
C1501801441937300( S, fI nt) 288 C25473955~300~ 5 Moreover, regarding with
Exanpl e 1, the above-described tests were carried out by providing inner
| ayer circuits in the lam nated plates) arranging the prepré@ﬁ“ﬁ bt

sim | arl ydtJ N 1B EPELOSn ONWwASt Badl 8o apFepagBahi BY 13 el iollidjtfexboar d.
As a result) it has been confirned that both of the 10 inconbustibility

andt he heai1utaSdb haRaeef 2Ry weliighltayefsdiorddl, andaent ehfwas Ipregreaed esul ts
conparabl e to the above-described results. Fromthe above-descri bed

resul ts, dimilaronstslegedmpbatl, B¢ dmpveihgr tR804blbsdmepldesillildemagh 25
achieves the UL 94V-0 standard, and their heat resistances at 260C and
t hei r heatlirpsieat aswwhst bbn 288C are fairly good. It should be understood
that the relates to only a preferred 5 enbodi nent of the invention) and it
i s i nfendd@xtampd@/ &) all changes and nodifications of the exanples of the
i nvention herein chosen for the purposes of the disclosure, which do not
constitute depdys siedlirdm théExanple dnd48cppd betraethayrnsibane and
93gofnmthanolwereblendedtoobtainasolution.Totheobtained
solution, 0.34 g of acetic acid and 13.8 g of distilled water
were added and then stirred at 50°C for 8 hours to synthesize
10 a silicone oligomer. The average degree of polymerization of
the obtained oligomer was 19. To the obtained oligomer,
methylethyl ketone was added to prepare a silicone oligomer
solution having 25% by weight of solids. A varnish was prepared
similarly to Example 1, by employing the obtained silicone
15 oligomer soliution.
{Example 7)
As similarly to Example 1, 40 g of diphenyldimethoxy silane
and 10 g of methanol were blended te obtain a solution. To the
obtained solution, 0.20g of acetic acid and 6.0 g of distilled
20 water were added and then stirred at 25°C for 1 hour to synthesize
a silicone oligomer. The average degree of polymerizatiop of
the obtained oligomer was 2. To the obtained oligomer,
methylethyl ketone was added to prepare a silicone oligomer
solution having 25% by weight of solids. A varnish was prepared
25 similarly to Example 1, by‘employing the obtained silicone

oligomer solution.

(Example 8)



33 WHAT IS CLAIMED I'S: I. An inconbustible resin conposition, silicone
oligoner, a netal hydrate and a essential conponents, wherein the netal
weight or nore in the total solids of the wherein the netal hydrate has a
surface silicone oligoner. 4 Novenber 2004 which conprises a resin materi al
as hydrate is 20gby resin conpositiong3processed with the 2. The

i ncombustible resin conposition according to Caiml, V\heref‘rN(_&’eFf@g #004
MR Se'ﬁ&%iﬂiié%ﬁkt%eﬂéﬁﬂ?e&qg@] g}df‘@iﬁﬁeﬁiallaﬁlﬁéxnbﬁ‘:%' dhldhe

pol yi m de resin, riazine resin, ap resin, nelamne résin and

denat uredyd @Yoy deNALEALAGLESE diSHdla th obRA1NNGOBBUGELBhG TESiE
conposition according to aiml, erein the netal hydrate includes

al um ni UBEodd A1k NS o HARTRUSLEEL BoT 6 £AIBQD 4i 0N AESOITAY O
Claim9, erel n the al um ni um hydr oxi de has an average particle dianeter
of 5 ~M Gfat &S Ferd addEd an@Orhes sitire st 50c0mSB Hdr geag/mitgs12e G ai m
1, wherein the netal hydrate includes nmagnesi um hydroxi de. 34 4 Novenber
2004 §. Thesincasiwsdlid@néLsiThe aipasdde aleqasorall nupIymeéd biation wher ei n
the netal hydrate includes cal cium hydroxide. 7. An inconbustible resin
conposi tiie sht&ine@npligenes whki 8onTFookhgoobtaiaedetcdllidomemt e and a
resin material as essential conponents, wherein the netal hydrate is 20g by
wei ght omerhglévhybekébbne waki dddefl theprepiamec ansddiitidane olied@ier an end
of the silicone oligoner has a silanol group capable of reacting with the
surface cforitbemhadwidralss By wRiglithofnsetids) & vasnd stonpsREeRrmred
according to Claiml, wherein degree of polynerization of the sjilicon

ol i goner $Emikarhy tangsample ie PYoemPdoYiRg itheoehiainad siktgpne
conposi tion according to Claim1, wherein the silicone oligoner has an

ar omdfi c Yfiggmen 0SoIREiPReonbusti bl e resin conposition according to daim
1, wherein each_siloxane unit of the silicone oligoner has at | ease one
aromat i c GiEYPPLeepectively. 11. A prepreg manufactured by using the

i nconmbusti bl e resi npRQsi §i accor di | gL 2004
12. A Ianinatedﬁﬁﬁgféﬁﬁﬁr fé%?ﬁ?@gﬁﬁ§gUgﬁ%éqyﬁ%ﬁ%ﬁg%Fgémgggér i%g tdéCJain1
12. 13. A netgl -cl 1 f ned ( sthe g
accor di ngal?% @ & %%%g%%ggie‘g??%%geﬂﬁﬁn%&%%ﬁ d'ng%ée%g?'gglgb 'uEi{)ﬁg&tghe

I am nat edobta.‘:.ned solution, 0.24g of acetic acid and 11.0 g of distilled

15 water were added and then stirred at 50°C for 8 hour to synthesize
a silicone oligomer. The average degree of polymerization of
the obtained oligomer was 12. To the obtained oligomer,
methylethyl ketone was added to prepare a silicone cligomer
solution having 25% by weight of solids. A varnish was prepared

20 similarly to Example 1, by employing the obtained silicone
oligomer solution.

{Example 10)
As similarly to Example 1, 40 g of diphenyltrimethoxy
silane and 10 g of methanol were blended to obtain a solution.

25 To the obtained solution, 0.18g of acetic acid and 5.5 g of

distilled water were added and then stirred at 50°C for 8 hour

to synthesize a silicone oligomer. The average degree of




pl ate according to Caim113 , or the netal-clad | am nated plate according
to 14. 15. A nmulti-layer printed wiring board prepared by using the prepreg
according to Claim12. 16. A nethod for preparing an inconbustible resin
conposi tion, which conmprises: blending a netal hydrate with a processing
liquid containing silicone oligonmer, &@d4d then bl ending other resin
conponents. 17. The nethod for preparing an inconbustible ré3Nayeebapai4 i on
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degree of polymerization of the obtained oligomer was 8. To the
obtained oligomer, methylethyl ketone was added to prepare a
silicone oligomer solution having 25% by weight of solids. A
10 varnish was prepared similarly to Example 1, by employing the
obtained silicone oligomer solution.
(Example 14)
As similarly to Example 1, 20 g of diphenyldimethoxy silane,
20 g of trimethoxymethyl silane and 10g of methanol were blended
15 to obtaina sqlution. To the obtained solution, 0.25g of acetic
acid and 11.0 g of distilled water were added and then stirred
at 50°C for 8 hour to synthesize a silicone oligomer. The average
degree of polymerization of the obtained oligomer was 10. To
the obtained oligomer, methylethyl ketone was added to prepare
20 a silicone .oligor_ne.r solution having 25% by weight of solids.
A varnish was prepared similarly to Example 1, by employing the
obtained silicone oligomer solution.
{Example 15)
As similarly to Example 1, 20 g of diphenyldimethoxy silane,
25 20 g of phenyltrimethoxy silane and 10g of methanol were blended
to obtain a solution. To the obtained solution, 0.30g of acetic

acid and 5.9 g of distilled water were added and then stirred
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7 -glycidoxypropyl trimethoxysilane (trade name: A-187 made by
10 Nippon Unicar, Co., Ltd.).as silane coupling agent and
methylethyl ketone were added in the ratioc of 50:50 (weight
ratio)to prepare a silicone oligomer/silane coupling agent
solution having 25% by weight of solids.
A varnish was prepared similarly to Example 1 employing the
15 obtained silicone oligomer/ silane coupling agent solutilon in
place of the silicone oligomer solution of Example 1.
{Example 17)
To the silicone oligomer solution obtained in example
7. isopropyl tris (dioctylpyrophosphate)titanate (trade
20 | hame:KR4GB made by Ajinomoto, Co., Inc.) as titanate coupling
agents and methylethyl ketone were added, in the ratio of 50:50
(weight ratio)to prepare a silicone oligomer/silane coupling
agent solution having 25% by weight of solids.
A varnish was prepared similarly to Example 1 employing
25 the obtained silicone oligomer/ silane coupling agent solution

in place of the silicone oligomer solution of Example 1.

(Example 18)
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(Example 20)
A varnish was prepared similarly to Example 7 except that

10 100 parts by weight of aluminium hydroxide and 55 parts by weight
of magnesium hydroxide were used as metal hydrates.
{Example 21)

A varnish was prepared similarly to Example 7 ei:cept that‘
100 parts by weight of orthocresol novolak type epoxy resin as

15 an epoxy resin (ESCN-195 made by Sumitomo Chemical; epoXxy

equivalent: 195) and 55 parts by weight of phenyl novolak resin

_ (HP-850N made by Hitachi Chemical, Co., Ltd.; hydroxyl group
equivalent: 108) in place of dicyahdiamide were used.
{Example 22)

20 A varnish was prepared similarly to Example 7 except that
the blending volume of aluminium hydroxide was 230 parts by
welght.

(Example 23)
A varnish was prepared similarly to Example 7 except that

25 the blending volume of aluminium hydroxide was.400 parts by

weight.

(Example 24)
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0% () - lpfolcoe/sqgéjfxzé solutionhaving 5% by weight of solids. To the obtained

processing solution, the same volume of aluminium hydroxide with‘

that of Example 21 was added, stirred at 25°C for 1 hour to obtain

15 a solution and then employing the solution to prepare a varnish
similarly to Example 21.
(Comparative Example 1)

Avarnishwaspreparedwithoutblendingasiliconeoligomer
solution to the varnish of Example 1.

20 (Comparative Example 2}

A varnish was prepared similarly to Example 1 except that
1part by weight of 7 -glycidoxypropyl trimethoxysilane (product
name: A-187 made by Nippon Unicar, Co., Ltd.) was used in place
of the silicone oligomer of Example 1.

25 (Comparative Example 3)
A varnish was prepared similarly to Example 1 except that

1 part by weight of isopropyl tris (dioctylpyro phosphate)
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of aluminium hydroxide of the varnish in Example 1 to be 20 weight
I0 portions of the same.
(Example 26 and Comparative Example 6}
The varnishes prepared in the Examples 1-25 and Comparative
Examples 1-5 were impregnated into a glass fabric (#2116,
E-glass) with a thickness of about 0.1 mm, and then heated and
15 dried at 150°C for 3-10 minutes, to obtain prepregs having 43%
by weight of resin. |
Four obtained prepregs were piled and a copper-clad
laminated plate with a thickness of 184m was placed on both
sides on the piled prepregs, and then pressed at 170°C for %0
20 minutes at 4.0 MPa to prepare a both sides copper-clad laminated
plate respectively.
The obtained plates were evaluated from the viewpoints
of the incombustibility and the heat resistance. The results
are indicated in Table 1 through Table 4.
25 The methods of testing are as follows:

Incombustibility: by using a laminated plated on which

the whole surface is etched, evaluated by the vertical test in
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Table 1

Item

Incombustibility | Maxdimum| 7.0 83 80 85 82 76 48 39

] Average 46 49 49 47 40 48 33 | 24

Heatresistance | 260° C | >300 | >300 { >300 | >300 | >300 | 300 | >300 | >300

(S, float) 288° C | >300 | >300 | >300 | >300 | >300 | >300 | >300 | >300

Tablelz

Example | Example| Example| Example| Example| Example| Example Example

Item

Incombustibiity| Maximum| 5.0 51 60 | 55 65 60 63 49

S Average | 42 30 43 39 45 41 42 28

Heatresistance| 260° C | >300 | >300 | >300 | >300 | >300 | >300 | >300 >300

S.float) | 288° C | >300 | >300 | >300 | >300 | >300 | >300 | >300 >300

15
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50 | 40 | 75 | 43 | 41 | 30 | 15 | 46 | 41

bustibility | mum
S) lAvermge| 30 | 22 | 49 | 29 | 28 | 15 | 05 | 30 | 26

Heat {160° | »300 | >300 | >300 | 300 | >300 | >300 | >300 | >300 | >300

resistance
(S, i) 288° C| >300 | >300 | >300 | >300 | >300 | >300 | >300 | >300 { >300
Table 4
e Comparative | Comparative | Comparative | Comparative | Comparative
Examplel | Example2 | Example3 | Example4 | Example5
Incombustibility| Macdimum 155 136 14.8 115 | Bumedup
S | Avemee| 86 83 | 90 60 | Bumedup
Heatresistance | 260° C 150 180 144 193 >300
S, float) | 288° C 25 47 39 55 >300
5 ' Moreover, regarding with Example 1, the above-described

tests were carried out by providing inner layer circuits in the
laminated plates, arranging the prepregs prepared similarly to
the prepregs on both sides and preparing a multi-layer board.

As a result, it has been confirmed that both of the
10 incombustibilityandtheheatresistanceofthemulti-layerboard
indicate fairly good results comparable to the above-described

results.

From the above-described results, it is considered that
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It should beunderstood that therelates toonlyapreferred

5 embodiment of the invention, and it is intended to cover all
changesandmodificationsoftheexamplesoftheihventionherein
choéenforthepurposesofthedisclosure,whichdonotconstitute

departures from the sprit and scope of the invention.
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4. The incombustible resin ceomposition according to Claim

4, wherein the aluminium hydroxide has an average particle

diameter of 5 pm or less.

5. The incombustible resin compositicn according to Claim

1, wherein the metal hydrate includes magnesium hydroxide.
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at lease one aromatic group, respectively.

11. A prepreg manufactured by using the incombustible resin

compcsition according to Claim 1.
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1Z2. A laminated plate manufactured by using the prepreg

according to Claim 12.

13. A metal-clad laminated plate manufactured by using the

prepreg according to Claim 12.

14. A printed wiring board prepared by using the laminated
plate according to Claim 13 , or the metal-clad laminated

plate according to 14.

15. A multi-layer printed wiring board prepared by using

the prepreg according to Claim 12.

16. A method for preparing an incombustiblie resin
cemposition, which comprises: blending a metal hydrate with
a processing liquid containing siliccne oligomer, and then

blending other resin components.

17. The method for preparing an incombustible resin
composition according to Claim 1, wherein the metal hydrate

includes aluminium hydroxide.




