SPECI FI CATI ON : PREPREG FOR PRI NTED W RI NG BOARDS, RESI N VARM. Skl
RESI N COVPCSI TI ON, AND LAM NATE FCOR PRI NTED W RI NG BOARDS PRODUCED
BY USI NG THESE SUBSTANCES- 5 TECHNI CAL FI ELD The present

i nvention relates to the production of prepregs and resin varni shes
useful for the production of printed wring boards including

mul tilayer printed wiring boards. The present invention-also rel ates
to resin 10 conpositions useful for the ﬁroduction of printed wiring
boards. The present invention further rel ates t% | am nat es for printed
W ring boards which are produced by prepregs or the resin
var ni shes. BACKGROUND ART 15 As el ectronic instrunents
have been niniaturized -and inproved in performance, the nounting
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maki ng t he Ian1nate I nner nDre mul ti| dyered and by reduci ng the
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| ami nates for heat resistance, drilling processability and insulation

properties &Y USINSITHESBEISUBSTANCES i ct . Lam nates are
general ly produced by inpregnating a
'5. TECHNICAL FIELD
The present invention relates to the production of
prepregs and resin varnishes useful for the production of
printed wifing boards including multilayer printed wiring
boards. The present invention also relates to resin
10 compositions useful for the production of printed wiring
boards. The present invention further relates'to laminates
for printed wiring boards which are produced by using the

prebfegs'or the resin varnishes.

BACKGROUND ART

5 - - 'As electronic instruments have been miniaturized
and improved in performance, the mounting density of
laminatés for printed Wirihg boards has been increased by
making the laminétes thinner and more multilayered and by
reducing the diameter and hole pitch of through holes. Thus

20 the requirements of laminates for ﬁeat resistance, drilling
processability and insulation properties are becoming more
strict. |

ﬂémiﬁétés are generally produced by impregnating a

base materiél with a resin varnish and drying to form a

25 prepreg, and supefposing a desired number of sheets of the

prepreg on each other with a mefal foil.superposed on one or



base material with a resin varnish and drying to forma 25 prepreg, and

super posi ng a desired nunber of sheets of the prepreg on each other
with a nmetal foil superposed on one or

2 . both sides, and heating and pressing with a parallel heat

machine. Multilayer printed wiring boards are generally produced by
super posi ng prepregs on each side of an inper printed wiring board
produced by circuit-patterning a doubl e- sided netal -clad | am nate, and

then superpossoe SRS, f&‘l&_l%htin% R PSR wit d pard1ardl Hedde

super posed conposite W th and pressure between a parallel heat
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properties, the improvements in the properties of the cured

10 resins in the lamihates have widely been tried, for example,
by increasing the Tg (glass transition temperature) of the
resins. Such improvements in resin properties, however,
became insufficient to satisfy the required properties.

In parallel with the improvements in the resin

15 properties, a long-standing investigation has been made to
increase the base material/resin interfacial adhesion.
Interface control is a very important technique since the
degree of interfacial adhesion directly influences the
resistance against heat and moisture, drilling

20 processability, insulation properties and electrolytic
corrosion resistance of laminates.

Another means is the addition of inorganic fillers.
Inorganic fillers are used not only as extenders but also for
improving dimensional stability and resistance against

25 moisture and heat, and selective use of specific fillers has'
recentiy been investigated to attain excellent properties,
such as high dielectric constant, efficient radiation and
high strength. However, fillers added to resin varnishes

precipitate slowly and should be'dispersed again by stirring



Inorganic fillers are used not only as extenders but al so for

| nprovi ng di nensional stability and resistance against 25 noisture and
heat, and sel ective use of specific fillers has recently been

i nvestigated to attain excellent properties, such as high dielectric
constant, efficient radiation and hi gh strength. However, fillers
added to resin varnishes precipitategslowy and should be dispersed
again by stirring , 3 or the
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fabric, with surface treating agents, such as coupling agents. :
Prepregs ar eappear®i€d USE pRdprdgs abindidedrabil f ase-Tanddated)ashamat eri al
wth a resin varnish and then drying to sem -cure the resin

inhomogeneously dispersed fillers decrease the interfacial

10 adhesion between base materials and reéins or between the
fillers and resins, thereby deteriorating the drilling
processability and insulation properties.

A general method of improving the base

material/resin interfacial adhesion is the pretreatment of

15 base materials, such as glass woven fabric, with surface
treating agents, such as coupling agents. Prepregs are
produced by impregnating a surface-treated base material with
a resin varnish and then drying to semi-cure the resin.
During“the drying step, the reaction of the surface treating

20° agent on the surface of the base material with the resin
proceeds to soﬁe degree, and further proceeds during the
following heating step for forming.laminafes or multilayer
prinfed wiring boards, to increase the adhesion between the
base material and the resin. A known method of further

25 increasing the adhesion is tO-imprové the reactivity of
surface treating agents with resins by varying-the number and
kinds of the organic functioﬁal groups on the conventional
surface treating agents, such as silane coupling agents -

(Japanese Patent Application Unexamined Publication No. 63-



During the drying step, the reaction of the surface treating 20 agent on
the surf.ace of the base material with the resin proceeds to sone
degree,. and further proceeds during the foll owi ng heating step for
formng |am nates or nultilayer printed wiring boards, to increase the
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agents, such as silane coupling agents (Japanese Patent Application

Unexam ned Pn6li62t408689. 6Bhe improved reactivity with resins, however,
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I NCreasl ng t nterftaci al adhesi on Since reactivit surrtace
treating agegugfackhtirehtingaafeAtsyEbyE¥REELSWLth VESg chai®oor under usual

treating conditions, |long chain polysiloxane

polyslloxanes which reduce such stress (Japanese Patent

10 Application Unexamined Publication Nos. 3-62845 and 3-
287869). The method, however, is far from effective in
increasing the interfacial.adhesion since the reactivity of
surface treating agents with long chain polysiloxanes is very
poor under usual treating conditions, long chain polysiloxane

15 have no alkoxyl groups reactive to base materials, and the
hydrophobic groups, such as methyl groups, on long chain
polysiloxanes disturb the impregnation of base materials with
the long chain polysiloxanes.

It has also been tried to improve the

20  dispersibility of fillers by using fillers treated with
surface treatihg agents, such as coupling aéents. However,
commercially available surface-treated filleré are expensive,
and the kinds thereof are too little to select é proper
filler for each of various resin blends. For further

25 improvements in functions, the amount of fillers blended in
resins is now increasing. As the amount of fillers
ihcreases, the above-described precipitation and adhesion to
rolls become more considerable, requiring further

improvements in dispersibility and thixotropy. The



15 have no al koxyl groups reactive to base materials, and the

hydr ophobi ¢ groups, such as nethyl groups, on |ong chain pol ysi | oxanes
disturb the inpregnation of base materials with the I ong chain

pol ysi | oxanes. It has also been tried to inprove the 20

di spersibility of fillers by using fillers treated with surface
treating agents, such as coupling agents. gHowever, ~comercially
avai l abl e surface-treated fillers are expensive, and t he ki nds thereof
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coupling agents on the filler surfaces, e cohesion of fillers,
whi ch neces9didyaire ofyolidjorgrdized coupling agents on the filler surfaces,
and the cohesion of fillers, which necessitates grinding at
10 the time of blending with resin varnishes. Such grinding
roughens the surface treating agent layers on fillers. The
physically adsorbed layers and the uneven layers of surface
treating agents decrease the interfacial adhesion in
laminates.
15 It is also proposed in Japanese Patent Application
Unexamined Publication No. 61-272243 to add coupling agents
~directly into resin varnishes under preparation. The layers
formed from commercial coupling agents are also too rigid and
thin to improve the interfacial adhesion between base
20 material/resin. On the other hand, this méthod somewhat
prevents the cohesioﬁ of fillers because of the high
viscosity of the resin varnishes contéining resins. From the
- viewpoint of the filler/resin interfacial adhesion, the
coupling agents cannot align selectively and uniformly on the
25 filler surfaces, and cannot bond the fillers and resins
sufficiently. |
Fig. 1 shows a schematic view illustrating an ideal
state of the surfaces of base materials or fillers which are

treated with conventional silane-coupling agents. Chemically



10 the time of blending with resin varnishes. Such grinding roughens
the surface treating agent layers on fillers. The physi cal | y adsor bed
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Fig. 2 is the actual state made by industrial surface

10 treatments of base materialé or fillers, which are performed
in a short time.- That is, even the chemically adsorbed
silicone chains 2 do not cover the surface of the base
material or filler 1 uniformly, and there are many physically
adsorbed silicone chains 3, which are easily eluted into the

15 resin layer 4. Such a defective chemically adsorbed layer
cannot fully exhibit its bonding function. The physically
adsorbed layer may inhomogenize and weaken the resin which is
cured near the interface, and may rather decrease the
adhesion.

20 In Japanese Patent Application Unexamined
Publication Nd. 1-204953 is proposed to solve such éroblems
by treating inorganic fillers with a linear polysiloxane

-which has both trialkoxyl groups reactive to inorganic
fillers and organic functional groups reactive to resins. As

25 shown in Fig. 3, chemically adsorbed linearly long
polysiloxane chains 6 tend tq lie on the fillér surface due
to the alignment of hydrophobic groups, such as methyl
groups, and hardly penetrate into the resin layer 4. Also

such long chains bond to the inorganic filler surface at
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the filler S tot e |gnnent ropho I C groups, such as
met hyl Hopaiteie b Hued RGINAt e i nto the resin | ayer 4. Al so

such long chains bond to the inorganic filler surface at
7 several sites per nolecule and tend to forma rigid |ayer.
DISCLOSURE OF INVENTION
" The objeet of the present invention is to solve the
10 above-described problems in the prior arts by providing novel
means for improving the interfacial adhesion between base
materials or inorganic fillers with resins, thereby enabling'
the production of laminates and multilayer printed wiring
boards which are excellent in drilling processability and
15 insulation properties.

The inventors found that the above-described
problems can be solved by using, as surface treating agents
for base materials and inorganic_fiilers, a silicone oligomer
having functional groups reactive to the hydroxyl groups

20 which are present structurally or by moisture absorption on
the surfaces of base materials and fillers, or by ueing novel
method for producing resin varnishes containing inorganic
fillers treated with such a silicone oligoﬁer, and have
consequently completed the present invention.

25 That is, the present invention provides a method of
producing a prepreg for printed wiring boarﬂs, comprising
treating a base material with a silicone oligomer having at

least one functional end group reactive to a hydroxyl group,
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i nvention prOV|des a nmet hod of producing a prepreg for printed wring
boards, conptheipiepreg, tteafoiy & dfmarpodedl ictmpasiite; Bnd ahreh GWor@iny
havi ng at | east one functional end group reactive to a hydroxyl group,

the superposed composite with heat and pressure.

10 The pfesent invention further provides a method of
producing a resin varnish for printed wiring boards |
comprising dipping an inorganié filler in a treating liquid
for surface treatment, and then compounding a resin material
directly with the treating liquid containing the treated

15 inorganic filler, wherein the treating liquid comprises a
silicone oligomgr dissolved in a solvent, and the silicone
oligomer contains at least one kind of siloxane units
selected from trifunctional siloxane units (RSiO,,,) and
tetrafunctional siloxane units (SiO,,,), wherein each R is an

20 organic group and the organic groups R in the silicone
oligomer are identical ﬁith or different from one another,
has a polymerization degree of 2 to 70, and-has at least one
functional end group reactive to a hydroxyl group.

The present invention also provides a laminate for

25 printed wiring boards (hereinafter, it may be called
"laminate (b)"), which is produced by impregnafing a base
material with the resin varnish producéd by the above
described method, drying the impregnated base material to

form a prepreg, superposing two or more sheets of the



8 i npregnating the treated base mat eri al with.a resin var ni st

and drying the inpregnated base nmaLe ! EEN
i nvention al so provides a | aninat bTEt® SHEET ' $|Bnt edl wiri ng i Bl asgeenR laced
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superposing two or nore sheet e above-descri bed
netal foil super posed on one or both gides of the superposed sheets of
the prepreg, to forma superposed conposite, and then bondi ng t he
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inorganic filler, wherein the treating liquid conprises a silicone
ol i goner di sherteand pressRnt | and the S|I|cone ol i goner contains at
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present i nveﬂi‘eﬁﬂnabéﬁp@!éWidzeS(m)‘l'ﬁm:cﬁiﬁ;bﬁémg efre;gimtxﬁtemiralngarhmﬁ ds
(hereinafter, it may be called 'lam nate (b)"), which is produced by
|npregnat|ngsalbegee 01190@@@rvh4°hm¢¢nt¢in$eﬁwri&aﬁtnqne|@ﬂadbcuﬁ by the
above siloxane units selected from trifunctional siloxane units
(RSi0,,;) and tetrafunctional siloxane units (SiO,,,), wherein
each R is an organic group and the organic groups R in the
silicone oligomer are identical with or different from one
another, has a polymerization degree of 2 to 70, and has at
15 least one functional end group reactive to a hydroxyl group.-
The present invention also provides a laminate for
printed wiring boards (hereinafter, it may be called
"laminate (c)"), which is produced by impregnating a base
material with thé resin composition (A), drying the
20 impregnated base material to form a prepreg, superposing two
or more sheets of the prepreg, with a metal foil superposed
on one or both sides of the superposed sheets of the prepreg,
to form a superposed composite, and then bonding the
superposed composite with heat and pressure.
25 The present invention further provides a resin
composition for printed wiring boards (hereinefter, it may be -
called "resin composition for printed wiring boards (B)" or

"resin composition (B)") comprising a resin material and an

inorganic filler treated with a silicone oligomer which



descri bed nethod, drying t he | npregnat ed base material to forma
prepreg, superposing two or nore sheets of the

9 prepreg, with a nmetal foil superposed on one or both sides of

t he superposed sheets of the prepreg, to forma superposed conposite,
and then bondi ng the superposed conposite with - heat and pressure. 5
The present invention further provides a p@sin conposition for printed
wiring boards (hereinafter, it may be called "resin conposition for
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resin material and a - silicone oligomer which contains at |east one
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conposite, and then bonding the
printed wiring boards (hereinafter, it may be called
10 "laminate (d)"), which is produced by impregnating a base
material with the resin composition (B), drying the
impregnated'base-material to form a prepreg, superposing two
or more sheets of the prepreg, with a metal foil superposed
on one or both sides of the superposed sheets of the prepreg,

15 to form a superposed composite, and then bonding the

superposed composite with heat and pressure.

BRIEF DESCRIPTION OF DRAWINGS
Figs..l to 4 are schematic views illustrating the
states of the interfaces between resins and base materials or

20 inorganic fillers treated with surface treating agents.

BEST MODE FOR CARRYING OUT THE INVENTION
Mgthod of producing prepregs for printed wiring boards
In the method of producing prepregs for printed
wiring boards according to the present invention, first a
25 Dbase material is treated with a silicone oligomer héving at
least one functional end group reactive to a hydroxyl group.

Base materials which may be used ih the present
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pol ymeri zati on degree of 2 to 70, and has at | east one functional end
group react iasme tgeretaliyxfdbey dgse materials, incliudimgeseven fabrticsn
al so provides a lamnate for printed wiring boards (hereinafter, it

may be cal | @pd montugventtaThes. NancH imd tngd exenpdps ofr &peafilbera base

Tat or | l 5 o BRt BATREIR LR B8 danls APers, SHon A% SIRER $1betehe
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carbide fiber, silicon nitride fiber, zirconia fiber and
carbon fiber, organic fibers, such as aramid fiber,

10 polyetheretherketone fiber, polyetherimide fiber,
polyethersulfone fiber and cellulose fiber, and mixed fibers
thereof, and the particularly preferred example is a woven
fabric of glass fibers.

' The surface state of the base materials to be

15 +treated with the silicone oligomers is not limited, and may
have been pretreated with conventional surface treating
agents, such as silane coupling agents. It is generally
preferable to use base materials which have not been treated

. with other conventional surface treating agents and have on

20 their surfaces hydroxyl groups which react with the silicone

oligomer;

ihe silicone oligomers which may-be used in the
present invention are not limited in'molecular weight and
structure so far as they have at least one functional end

25 group reactive to the hydroxyl groups on base materials.
Preferred examples of the functional end groués reactive to
the hydroxyl groups on the surfaces of base materials are
alkoxyl groups of one or two carbon atoms or silanol gfoup.

Preferred silicone oligomers contain at least one



Figs. 1 to 4 are schematic views illustrating the states of the
I nterfaces between resins and bas | i norganic fillers

treated with surface treating agentEHIS SHEFT “BESFENPDE FORN laFédE
| NVENTI ON Met hod of produci ng| prepREGEAEEY pri ft ed mﬁj
In the nethod of producing prepregs—for—printed wirin

according to the present invention, first 25 base material is treate
with a silicone oligonmer having at | east one functional end group
reactive to 1o\ WO 15D units selected FriRs ThRGedu SoNRIGLIRRY Jie
used in-the present 11

i nventi on medifignd £isita T o ahea! aati $0r( R,B20PL POkitéte@in B is an Gf@anidad
| am nates or nultilayer printed wiring boards, and are generally fiber
base mat eri axoup ncforliexpnplan gmBEikyl groummf ome wovdwol gerbon

. Non-limting exanples of the fiber 5 base materials are inorganic fibers,
such as gl asktenpernamely ngthyh L% il oS aryd Guew, ofobofror ilder

o o0 BT non, o6 A 90 N, S s O B o
oL £ 11 DS F4elosi UGkl Yoy nd S ABIACIICUANIE T OB R eron,
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woven fabric of glass fibers. The surtacé&“state of the

base materi atsti®fldfctional siloxane units (SiO,,,), have a polymerization

degree of 2 to 70 (conversion from weighf average molecular
10 weight determined by GPC). Silicone oligomers of
polymerization degrees of higher than 70 may cause uneven
treatment to decrease heat resistance.
The difunctional, trifunctional and tetrafunctional
siloxane units represented, respectively, by R,8i0,,,, RSiO,,

15 and SiQ,,, have the following structures:

R R 0-

| - |
-0-8i-0- , -0-8i-0- , -0-8i-O-

| | |

R o- o-
20 | Preferred silicone oligomers are three-

dimensionally crosslinked oligomers, which comprise at least
one kind of si;oxane units selected from difunctional
siloxane units, trifunctional siloxane units and
tetrafunctional siloxane units and contain'at.least one kind
25 of siloxane units selected from trifunctional siloxane units
and tetrafunctional siloxane units. That is, the preferred

silicone oligomers comprise only trifunctional siloxane



15 treated with the silicone oligoners is not limted, and may have
been pretreated with conventional surface treating agents, such as
silane coupling agents. It is generally preferable to use base

mat eri al s whi ch have not been treated wi th other conventional surface
treating agents and have on 20 their surfaces hydroxyl groups which react
with the silicone ol i goner. 13 The silicone oligoners which
may be used in the present invention are not limted in nol ecul ar

wei ght and unyts!!og! bty Setabrdictivial A cladeaslige diincti onal end
25 group reactive to the hydroxyl groups on base materials. “Preferred
exanpl es of dibfuhctiotnabasibogane oupbts cand | twel functiondhesilaitamey lurgitsips
on the surfaces of base materials are al koxyl groups of one or two
car bon at onsonrdtfungbtiogabupiloxane units and Frefrafuntctidnalosd nxayeer s
contain at |east one . . ' . 12

kind of sil o%ahEsunPEstsifunetionadsilexape nidehangd ifpfxpafunctional

b Bt S s e L
oLyl of ethid oxBRaML e8! M8 Lefabihdbiodes GINLAL Wi eSO aslieny!

and vi nyl, roups I 'cone ol'l gonmer nay be ca
with or diffgeepheth€@fional 80foRERe NEhdts lddd YNdEEN1F 19 Moy Wi 1S
(RSigerr]) and tetrafunctional siloxane units (SiJerr]), have a
pol ynmeri zat imére, motl@egpeefetaBly 020 Otd OO BRISE Orbdgednowi igtab i Reeane
nol ecul ar 10 wei ght determ ned by GPC). Silicone oligoners of

units. To coat the surfaces of base materials with a highly

10 three-dimensionally crosslinked layer, it is preferable to
use silicone oligomers containing trifunctional siloxane
units and/or tetrafunctional siloxane units preferably and
having a polymerization degree of 6 to 70, hore pieferably 10
td 50. Such silicone oligomers are synthesized, for example,

15 by.polycondensing one or more kinds of chlorq or
alkoxysilanes corresponding to the desired siloxane units, in
the presence of water and acid catalysts. The
polycondensation is carried out to such a degree that the
resulting silicone oligomers are not gelified before surface'

20 treatment, by varying or controlling the reaction
temperature, thé reaction time, the compositions of the
oligomers, and the kind and amount of the catalysts.

Suitable catalefs are, for example, acetic acidg,
hydrochloric acid, maleic acid énd phosphoric acid.

25 Although the method of treating base materials,
including the composition of the treating liqﬁid containing
the silicone oligomers and the treating conditions, is not
particularly limited, the adhesion amount of the silicone

oligomers on base materials is preferably 0.01 to 5 % by



pol yneri zati on degrees of higher than 70 may cause uneven treatnment to

decrease heat resistance. The difunctional, trifunctional
and tetrafunctional sil oxane units represented, respectively, by
Rlerr]SiJerr], RSiJerr] 15 and SiJerr] have the follow ng structures:
[err] Rlerr]Sigerr] RSigerr] _ SiJerr] 20
Preferred silicone oligoners are three- 14 dinmensionally crosslinked

ol i goners, which conprjse at |east one kind of siloxane units sel ected

from di funct wedght, mor@ perFaeablyt 8.05" tbUPCHOOP by SikPIREE Uﬁéfé%ﬁﬂd
tetrafunctional siloxane units and contain at |east one kind 25 o
si | oxane uni tthes adbesddn§ amouhti bfinsurgacet sréa¥ing d§ehts meandNehe

tetrafunctional siloxane units. That is, the preferred silicone

ol i gorers cobgriceatagey ofr ithenweighdl ofi theaserface treating agents

13 units, or only tetrafunctional siloxane units, or di functi onal
si | oxane uni Behgxdng: itouheseomatesipdrans dnprganic flblensiuh?$¢@n9n t?e
siloxane units.,and tetrafupnctional siloxane | units, or trifunctiona

si | oxane %ni??igﬁ% e tF%Fuﬁ@FFoﬂﬁFerﬁa B| X afRoTgRrRiC E11leFSnctBnal

s!loxane un!Eﬁhe%&hkﬁgﬁghﬂQabf-1essskh8§aagofn¥tgyaﬂgié§£rggyngéiOnal
sil oxane units. Further,
ineffective in improving interfacial adhesion, and an
adhesion amount of more than 5 % by weight may deteriorate
heat resistance.

10 The treating liquid used for treating base
materials may contain, in addition to the silicone oligomers,
solvents and ad&itives iﬂcluding coupling agents, such as
silane coupling agents and titanate coupling agents.

Examples of the silane coupling agents which may be used

15 include epoxysilane coupling agents, such as y-
glycidoxypropyltrimethoxysilane, aminosilane coupling agents,
sﬁch as N-B-(N-vihylbenzylaminoethyl)-y-aminopropyl—
trimethoxysilane!hydrochloride, cationic silane coupling
agents, vinylsilane coupling agents, acrylsilane coupling

20 agents, mercaptosilane coupling agents, and mixtures thereof.
An example of the titanate coupling agents is
isopropyltris(dioctylpyrophosphate) titanate. The adhesion
amounts of - these coupling agents are not particularly
limited. The surface-treatment of base materials with silane

25 coupling agents or titanate coupling agents may also be
carried out before or after the treatment witﬁ the silicone
oligomers. In such cases, the adhesion amount of coupling
agents is preferably 5 % by weight or less, more preferably

0.01 to 5 % by weight. To stabilize these components, the



tetrafunctional siloxane units are preferably 15 nol % or nore, nore
preferably 20 to 60 nol % based on total sil oxane units. To coat the
surfaces of base materials with a highly 10 three-dinensionally
crosslinked layer, it is preferable to use silicone oligoners
containing trifunctional siloxane ‘units and/or tetrafunctional

sil oxane units preferably and havi nggegt pol yneri zation degree of 6 to
70, nore preferably 10 to 50. Such silicone oligoners are synthesized,

for exanpl etrebTifly NAlQUEAN@RRS icHRtANR @bide! eslithdasohceblier aces,
al koxysi | anes correspondi ng to the desired si | oxane units, in t he

presence of phaisphoaricd aciid,c atadledet acﬂihehydrocpmb;rdzondemdaandnshifualici ed
out to such a degree that the resulting silicone oligoners are not
gelified befogig.suThe @amormt ofatthenacidg dar ypﬁgpértéguilazsllm hgmiged,
reaction t enperature, the reaction tinme, the conpositions _of the

ol i gomers, &nd tife geneFaldy Swsihithst the E&FQF}§9511QU1d & QQP@ted to

catalystg are.p,f I acetic acid, hydrochl oric acid, maleic
acid andgphospﬁ‘o%l %2‘.@36‘3 Al though the method of treating

base materials, AﬂEﬁHﬂgﬂgtﬁQ%éﬂmséf éﬁidg{‘%ats’é?%étf&iéfw d

containing . the silicon 't gonmers and t treating conditions, is not

particul arl indilidigty tHee s iY1on T4 tthef t&aatshbl t9§8id con®hi@engr S -on
base materials is preferably 0.01 to 5 % by

14 wei gile sidriesquree fodrigjomer® GMd cha Ate¥tingwebniitibesegi ks not the
adhesi on anount of surface treating agents nmeans the
particularly limited, it is desirable to dip base materials
10 in a treating liquid containing silicone oligomers dissolved
in solvents, followed by drying at 50 to 200°C, preferably 80
to 150°c, for 5 to 60 minutes, preferably 10 to 30 minutes.
In cases where solvents are used, the amount of the solvents
are not particularly limited, but are desirably such that the
15 concentration of the solids, such as silicone oligomers, is'
0.01 to 50 % by weight, preferably 0.05 to 10 % by weight.
The solvents are not particularly limited, and preferred
examples include water, alcohols, such as methanol and
ethanol, and ketones, such as methyl ethyl ketone and methyl
20 disobutyl ketone.

The base materials treatéd with the silicone
oligomer are then impregnated with resin varnishes and dried,
to give prepregs.

Resin varnishes generally contain resins, or resins

25 and curing agents therefor, as essential components. Resin
varnishes, according to demands, may further dontain, for
example, solvents, cure accelerators for acqelerating the
reactions of the resins.and the curing agents, and inorganic

fillers.



percentage of the weight of the surface treating agents adhering to
base materials or inorganic fillers, based on the 5 wei ght of the base
materials or inorganic fillers. An adhesi on anount of |less than 0.01 %
by wei ght may be ineffective in inproving interfacial adhesion, and an
adhesi on anount of nore than 5 % by wei ght may deteriorate heat

resi stance. 10 The treating liggid used for treating base
materials may contain, in addition to the silicone oligoners, sol vent s
and addi tives includi rgs3aaPhighafigP!t be GHEA 88 the phéséRe LAVEhtISn
agents and titanate coupling agents. Exanpl es of the silane coupling
agent s whi cheamytle preduction iof | piskprgnx \aid awt pattiicu].aagantlsimitent) as
y- gl yci doxypropyl tri met hoxysi |l ane, am nosilane coupling agents,

such as N-[ eang -gone | exampley| inclhude epoxy redinppnedyimide resin,

trimet hoxysilane[err] hydrochl oride, cationic silane couplin agent s,
vinyl si | ane ¥olaFing Teeins Phenglis I%‘?ﬁet’boﬂfﬂ]i%nezé'eéﬁbﬁ%& modified

togj | ' ts, and mxt t fi. A le of
the t1tamat CEHTRT | HICEGERRE: | (These tesine Brekarablv, fiaye,ft ofidlihat o)
tit te. T, ' : Iy

par t1 oul ar | 3 oera8E hETeculqr WRHME OF JAFEE DR ORD AR Ry
silane 25 2eGPtsNP02060! S PrefiAddisp&H HddIhaA IRV diflepgtsp be

carried out before or after the treatnment with the silicone ol i goners.
I n such casesquivaléfbewedghtndfnio®fts @ 000\0 more pi@ferably WSY efably 5
% by weight or less, nore preferably 0.01 to 5 % by weight. To

stabilize the@@. cofpesenresindeomay be used individually or as a mixture

10 of two or more.

Curing agents may be selected from various known
ones, and when epoxy resins are used as resins, for example,
dicyandiamide, diaminodiphenylmethane,
diaminodiphenylsulfone, phthalic anhydride, pyromellitic

15 anhydride, and polyfunctional phenols, such as phenol novolac
and creéol novolac, are suitable. Cure accele:ators are not
particularly limited and are, for example, imidazole
compounds, organic phosphorus cbmpounds, teitiary amines and
quaternary ammonium salts, and these may be used individually

20 or as a mixture of two or more.

The amounté.Of the curing agents and cure
accelerators depend on the kinds and combinations of the
resins and curing agents, or the like. The amount of curing
agents is generally 0.1 to 200 parts by weighf, preferably

25 3.0 to 100 parts by weight, per 100 parts by weight of the
resins, and the amount of cure accelerators is generally 0.01
to 10.0 parts by weight, preferably 0.1 to 5.0 parts by
weight, per 100 parts by weight of the resins.

Solvents which may be used are not limited, and



15 treating liquid may contain acids, such as acetic acid,

phosphoric acid, maleic acid, hydrochloric acid and sulfuric acid. The
anount of the acids is not particularly limted, and is generally such
that the treating liquid is adjusted to 5 a Ph of 3 to 6.

‘Al t hough the nethod of treating base materials, I ncl udi ng the
conposition of the treating |iquid contai gizng the silicone oligoners
and the treating conditions, is not particularly limted, it is
desirabl e togéhd &r&fpled einclsde Wlcolbbs ! rARiH ks hieiHahdloRnd ©ithnol,
silicone oligoners dissolved in solvents, followed by drying at 50 to
200[ err] C, pethersplsudh) as ethyldnd|giydolC mdromehyl &rhemutkestones,
preferably 10 to 30 m nutes. I n cases where solvents are used, the
amount of t hBuch| a8nagetone, jpethyl e¢thyl digtang antimedhylydsohutesirabl y

such that the 15 congentration of the solids, such as. silicone oligoners,
s b. OketoBe, aBTdaR; FHoh e M Ko ineth g, Amaie O e

vater . aortraroBRERbEY: Mvdh of {5fhedd wf BIGHE,. eoterl i BUAE de\©) 10°
methyl et hyl ekﬁ%gn%cgﬁg?ﬁgt%ﬁ nfrifobut ﬁhé?é MYy be uysed individu ase

materials trea I cone | goner “are then inpregnate ith

resin varni s§psagdngd 8bi¢ent mixthie Ib¥ Orwd ¥ Shisre. _ Resin
varni shes generally contain resins, or resins 25 and curing agents

t herefor, as essenti alInorgamientfillekaswhich mayabei aked, asecnoting to
demands, may further contain, for exanpl e, solvents, cure accel erators
for accel er alimjtede and sopecexamples imgludscalcium igarbhondtey agents,

and inorq?nic . _ .
I alumina, titanium oxide, mica, aluminum carbonate, aluminum

hydroxide, magnesium silicate, aluminum silicate, clay, such
as calcined clay, talc, silica, glass short fiber and various
whiskers, such as aluminum borate whisker and silicon carbide
whisker. These may be used individually or as a mixture of

15 +two or more. The amount of inorganic fillers is not limited,
and is desirable 1.0 to 500 parts by weight, preferably 10 to
100 parts by weight, per 100 parts by weight of the resins.
The inorganic fillers are not particularly limited in shape
and particle size, and the particlé size is desirably 0.01 to

20 50 um, preferably 0.1 to 15.0 pm. '

The surface-treated base materials are impregnated
with a resin varnish which is a blend of the above-described
components, by dipping, coating, spraying or the like, and
then dried to give prepregs for printed wiring boards.

25 Although the drying température and time depend on the
composition of the resin varnish, the drying étep is
generally performed at a temperature of 80 to 200°C,
preferably 100 to 180°C, which is not lower than the

temperature at which the solvents, if any, can evaporate, for



fillers. ' 16 Resi ns
whi ch may be used in the present invention for the production of
prepregs are not particularly limted, and sonme exanpl es include epoxy
resin, polyimde resin, triazine resin, phenolic resin, nelamne resin
and nodified 5 resins therefrom These resins preferably have a wei ght
average nol ecul ar wei ght of 200 to 100,008 nore preferably 200 to

10, 000. Preferred epoxy resins have an epoxy equi val ent wei ght .of 100
to 5,000, nara&op@ef erimultes]Spreferably660toThEsmineteas nay be used
individually or as a m xture 10. of two or nore. Curing
agents may be sel ect sbiceondingrtouthe present lml%d PAeRTegsH8re esi ns
are used as resins, for exanple, dl%ﬁﬁndlam

di ami nloldi ph&?ﬁ%ﬁ‘aﬁéﬁ using Basq H‘ed%eﬁﬂ | ¥hirBnBavenbaen; Pravipusiye,
i t d | h henol

Pvorac | rsabedl WA Barilodid é ””%%n's%{‘ vEfiFcskoaertfapBRs ar e ot

par ticul arl ) gt ed yand, 4 g%l{pe d %hgag;%goxyl gF8UBOpRdSent

or gani ¢ phosphorus conpounds rtlary anlnes an y amoni um
salts, and wﬁ%@lmﬂﬁd&e% diod ciddlehrt a14Q Of[naiaﬁ\iﬂh%égrérOf two or

- or e. he amobunts of the curing agents and cure
accel erat or mﬂ.&ﬂﬂmiram primteddairdng Gorvidsaprodscedl bfeusing thei ns and
curing agents, or the like. The amount of curing agents is generally

0.1 to 200 paepregs wdihghtsildoone giiligomer works as a cushion between
the baseée materials and cured resins, while the conventional
10 coupling agents including silane coupling agents form a rigid
and thin layer. Thus the silicone oligomer layer relieves
the contortion on the interface between the base materials
and the cured resins, to allow the resins to exhibit their

excellent adhering properties.

15 Laminates (a) for printed wiring boards
The laminate (a)'of the present invention is useful
for the production of printed wiring boards and is produced
by superposing two or more sheets of a prepreg proéuced as
above, with a metal foil superposed on ohe or both gides of
20 the superposed sheets of the prepreg, to form a superposed
composite, and then bonding the superposed composite with
heat and pressure.
By heating and pressing the superposed prepreg,
with metal foil superposed on one side, a single-sided metal-
25 clad laminate is produced. By ﬁeating and préssing the
superposed prepreg, with metal foil superposed on both sides,
a double-sided metal-clad laminate is pfoduced. The metal

foil may be selected without limitation from those commonly



25 3.0 to 100 parts by weight, per 100 parts by weight of the ‘resins,

and the anount of cure accelerators is generally 0.01 to 10.0 parts by
wei ght, preferably 0.1 to 5.0 parts by wei ght, per 100 parts by wei ght
of the resins. Sol vents which may be used are not limted,

and _ 17 sonme exanpl es include
al cohol's, such as nethanol and ethanol, 4 et hers, such as ethyl ene .
gl ycol nnnonethyl et her, ketones, such as acetone, nethyl ethyl ketone

and net hyl i ggutfﬂr the p%%hqeeioaﬁbﬁeﬁriﬁﬂsa a3rhnd 8barasy! éﬁanaabﬁsr

aromatic 5 hydrocarbons, such as toluene and xyl ene, esters, such

ethyl acet atfeilaneé @éﬂérhﬂay Eogsablay benugaﬁeramLVtﬂuabbuding igr as a
solvent m xture of two or nore. Inorganic fillers which may

be used aresudttably penfioreed bydheatmngxaMphetemperaﬁereabf|nﬁocaobzﬁafe
10 alumna, titani umoxide, mca, alum num carbonate, alum num

hydr oxi de, ﬁhghésﬁ@mtﬁIh5@amépu&B§nWﬁ@hl§Fﬁs§éng,atl&yFosb@hMPa- as
calcined_clay, talc, silica, glass short fiber and various whi skers,

such as 3l uni num bor at E9 it k& ra Frhamatic, viey gidastratifg dhe stat&e my
b d di || 5 T

"mor gani ¢ 10 G2 thidsAbe rriblh®ahass methBafl DRRq 5 pEsEERCE, |
vei ght, prefgernablay lmlittﬁte whiti0 i???&‘&dmﬁeﬁeb?hﬁsiﬁ 1BQeB§E§SpP¥dﬁ@éaht

of the resins. he 1 norgani c | ers are hot particularly ITmted
shape Y o tmeairﬁa@ ioFe the priekenkaihiveheishz epaﬁtﬂaﬁnéﬁm&ya& 01 to

20 50 pm preferably 0.1 to 15.0 pm
" prepreg produced by using a three—dimens1onally crosslinked
10 silicone oligomer containing trifunctional siloxane units
and/or tetrafunctional siloxane units. The three-
dimensionally crosslinked silicone oligomer.B is chemically
adsorbed uniformly on the surface of the base material 1 to
coat the base material surface completely, and cushions the
15 distortion on the interface between the base material and the

resin layer, to allow the resin to exhibit its excellent

adhering function.

Method of producing resin varnishes for printed wiring boards

In the method of producing resin varnishes for
20 printed wiring board according to the present invention,
after an inorganic filler is dipped for surface treatment in
a treating liquid which comprises a solution of a silicone
oligomer containing at least one kind of siloxane units
‘selected- from trifunctional siloxane units (Rsio,,;) and
25 tetrafunctional siloxane units (SiO,,), wherein each R is an
organic group and the organic groups R in the silicone -
oligomer are identical with or different from one another,

having a polymerization degree of 2 to 70, and having at



The surface-treated base nmaterials are inpregnated wWth aresin
varni sh which is a blend of the above-descri bed conponents, by

di ppi ng, coating, spraying or the |ike, and then dried to give
prepregs for printed wiring boards. 25 Although the drying tenperature
and tinme depend on the conposition of the resin varnish, the drying
step is general ly performed at a tenpgrature of 80 to 200 C,
preferably 100 to 180 C, which is not |ower than the tenperature at

whi ch the sqlail ond ffulibbidnyl @ \fﬁp%’ +¥up rbAktive to a hydroxyl group,
18 3 to 30 mnutes, preferably to 15 m nutes.

Accordi ng t @ thesin efftdridly 4y iditedtlgpicoppoanded withr ¢Hecedebying ng
base materials which have been previously treated with a silicone

ol i gomer haviignial dordstindmg the furesttedndnongangcofpliexncti ve to the
hydr oxyl group present on the surfaces of base materials. In |amnates
or multilayer erﬁP@Ha%}Yrnﬁh%o%}H%c%?%d%%%ﬁpﬁﬁrﬁnﬁhﬁfhrﬂ?Y be used
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for printed ﬁéftﬂthﬂ&fﬁdﬁhl siloxane units, or dlfunctlonal siloxane
units and trifunctional siloxane units, or difunctional
10 .siloxane units and tetrafunctional siloxane units, or
trifunctional siloxane units and tetrafunctional siloxane
units, or difunctional siloxane units, trifunctional siloxane
units and tetrafunctional siloxane units. Further,
tetréfuncfional siloxane units are preferably 15 mol% or
15 more, more preferably 20 to 60 mol%, based on total siloxane
units. To coat the inorganic filler surface with a highly
three—dimensionally crosslinked layer, it is preferable to
use silicone oligomers containing trifunctional siloxane
units and/or tetrafunctional siloxane units and having a
20 polymerization degree of 6 to 70, more preferably 10 to 50.
In the method of present invention, conventional
coupling agents may also be used as surface treating agents
together with the silicone oligomers. Such coupling agents
are, for example, silane coupling agents and titanate
25 coupling agents. Some examples of the silaﬁe coupling agents
which may be uséd.include epoxysilane coupling agents, such
as y-glycidoxypropyitrimethoxysilane, aminosilane coupling
agents, sﬁch as N-B-(N-vinylbenzylaminoethyl)-y-

'aminopropyltrimethoxysilane‘hydrbchloride,.cationic silane



The | am nate (a) of the present invention is useful for the production
of printed wiring boards and is produced by superposing two or nore
sheets of a prepreg produced as above, with a netal foil superposed on
one or both sides of 20 the superposed sheets of the prepreg, to forma
super posed conposite, and then bonding the superposed conposite with
heat and pressure. By heating and pressing the superposed

pr epr eg, with nmetal foil superposed ©On one side, a single-sided netal -

25 clad | am | ﬁ?ﬂﬁ?d' ' he osed
prepreg, wt ia{fg = L!pevri;?%slrebgﬁtd E@s%bagltts a&’&’%ﬁéﬂgs‘ ed

net al -cl ad |Gyt wu%camdmtaae couplfiagl agentee aplEwiStures
without limtation ron1those commonl y

19 usectHexredfe Krodexdnple af mhewttﬂd:aﬂaﬁmg:oh@alidg, ageshtasodser

foil is generally suitable. In general, the bonding is suitably
per f or ned bﬁsmqmmi%(dmmmspimwomp@ﬁe] Thesg ey @ t o
150 minutes with pressing at 1 to 10 MPa. Fig. 4is a
schemnt | B viuapd | FRATVAEILY [RF chr @ GoRbINGELORe O EWEY SEOOEEMES o base
material 1 da QﬁSln ]ager 4 in a lamnate which is produced by
using a pregf by the nethod of the present invention,

PSR S0 or 11 SIREGReR AR o b0l g gE 0 RS QB
and/ or tet raﬁéﬁ@éﬁé’f‘%léﬁ'ﬂi@@ﬂ&drﬁ olh§dndir@e- the weight ratio of
coupling agent:silicone oligomer is not particularly limited,
10 and, to make both fully exhibit their respective properties,
is desirably 0.001:1 to 1:0.001, preferably 0.001:1 to 1:1.

The above—described direct compounding method is
also effective to some degree in improving the dispersibility
of inorganic fillers treated with conventional coupling

15 agents. alone.

Solvents which may be used to prepare the treating
liquid are not particuléfly limited, and some examples
include alcohols, such as methanol ahd ethanol, ethers, such
as ethylene glycol monomethyl ether, ketones, such as

20 acetone, methyl ethyl ketone and methyl isobutyl ketone,
amides, such as N;N-dimethylformamide,.aromatic hydrocarbons,
such as toluene and xylene, ethers, such as ethyl acetate,
nitriles and water, which may be used individually or as a
solvent mixture of two or more. The solid concentration in

25 the treating liguid is not particularly limited and may be
véried depending on the kinds of the surface treating agents
used and on the desired adhesion amount of inorganic fillers.
Generally, a suitable solid concentration is 0.1 to 50 % by
weight, preferably 0.1 to 20 % by weight. If the solid



di nrensionally crosslinked silicone oligonmer 8 is chemcally adsor bed

uniformy on the surface of the base material 1 to coat the base

mat eri al surface conpletely, and cushions the 15 distortion on the

i nterface between the base material and the resin layer, to allow the
resin to exhibit its excellent adhering function. Met hod of
produci ng resin varnishes for printed MAE%%Q boar ds In the
nmet hod of producing resin varnishes for printed wiring board according

to the presepl BGRB8k is 1esBf kRAn20, 4N rg\g%ﬁiéﬁ{:l eEhéSsHJ:PQi@Q-f or
surface treatnent in a treating | qui i Cl onbrlses a so
silicone tredltinddfe a0 thRkeNLAEtak +8a6§n0B8bkENEEECE] | A%aN8 HH11&
selected fromtrifunctional siloxane units (RsiJerr]) and 25

tetraf unct i eoncentratdon ofi moreSicthaar 50) $ bheweightaméy Rinduae a
organi c group and the organic groups Rin the silicone ol i goner are

i denti cal widetepiogisitionedn heetn vesistenher or the hikeng a pol ynerization

degree of 2 to 70, and havin

at
20 Peast one fun%wmgerﬁlglreﬁﬁa whigh imay ke aem gy ghey iygsent
resin materi,al is  directl onqpoynded wi th the treatin | iquid
contai ning CRYSIHGR. #56, BOFadiBiepfy opnd non-1inftative gad proferped
silicone oli £ i 5_4 his method are
three-dinen§$%#ﬁ§#§§q%5%£§¥?n € pgﬁﬁgggngbﬂve. ol i goners. For exanpl e,
preferred silicone ol tRE@NREEhod of CEHR 'hresseti¥ Vidvdrdtdad isghal sil oxane

units, or only
characterized in that after inorganic fillers are treated in
10 a treating liquid, no drying is carried out, but resin
materials are compounded directly with the treating liquid to
- produce a resin varnish. The temperature and time of the
surface-treatment is not limited and may be varied depending
on the kinds of the inorganic fillers and the surface
15 treating agents used. It is generally suitable to carry out
the treatment at a temperature ranging from room temperature
to 80°C for 30 minutes or more, preferably 30 to 120 minutes.
Resin materials which may be used in the present
invention are not particﬁlarly limited, and resin materials
20 which comprise the resins or the resins and the curing agents
as exemplified above are generally used. The resins may be
used individually or as a mixture of two or more, and,
according to demands, cure accelerators may also be added
thereto. A resin material comprising these components is.
‘25 directly compounded with ahd dissolved into the treating
liquid containing the treated inorganic fillefs.
Cure accelerators may be selected from known ones,

and the preferred examples are as exemplified above. The

ratios of the resins, inorganic fillers, curing agents and

ution of a

a



tetrafunctional siloxane units, or difunctional siloxane units and
trifunctional siloxane units, or difunctional 10 siloxane units and

tetrafunctional siloxane units, or trifunctional siloxane units and
tetrafunctional siloxane units, or difunctional siloxane units,
trifunctional siloxane units and tetrafunctional siloxane units.

Furt her, tetrafunctional siloxane un%és are preferably 15 nol % or 15
nore, nore preferably 20 to 60 nol % based on-total siloxane . units. To

coat the i ngaidoddlditcts fAf Gallid) vartidhlet are alilBbeasdueaesieed |y
crosslinked layer, 1t is preferable to use silicone oligoners

cont ai ni ng tgudug\cti onal sil oxane units and/or tetrafunctiona

sil oxane units and having a 20 polynerization degree of 6 to 70, nore
preferably 10 to 50. At the time of tampbendindgocesin materdtals weith othe
conventi onal coupling agents may al so be used as surface treating
agents teepting Jgﬁquﬂ-dﬁhé%m!l‘m Fesianvesrnishes . c SO VERESa et s
are, for exanple, silane_coupling agents and titanate | i ng agents.

25
Some exaRpl dUKkhemba;iadgdad &q, Foigalydhes n°“""°\?vﬁité-ljrew§§’&g§pused i ncl ude

epoxysil ane couplin ts,msuch S .
y-gl yci doxyp?%%‘%'ﬁl rgkyslll'rf%nse?lvéefﬁ%sgsq ear?gtc&l}p itr?él’ and asé)é“n S, such

as N-[err] -(&aﬁﬂw@%lﬂa’m,hmtﬁﬁ ethyl ketone, toluene, xylene,
am nopropyl trinet hoxysi | ane[ err]hydrochl ori de, cationic silane

21 COUhe iy ROESBISutyl NW-tonel e t3Hp ldditats Nethydeny gillyiod
coupling agents, nercaptosilane coupling agents, and m xtures t her eof .
An exanpl e ahondmethyhretlker,oup N+dimghytlsformamide, methanol and
10 ethanol, which may be used individually or as a mixture of
two or more. The amount of the additional solvents is not
particularly limited, and is preferably such that the non-
volatile solid concentration is 20 to 90 % by weight, more
preferably 50 to 80 % by weight.
15 According to the method of the present invention
where resin varnishes are produced by directly compounding a
resin material with a treating liquid in which inorganic
fillers were treated and are kept stay without separation nor
drying, the inorganic fillers do not cohere but disperse
20 uniformly in resin varnishes, so that the layer of the
surface treating agents are ﬁaintained uniform on the
inorganic filler surfaces. Since the compatibility of the
surface treated inorganic fillers with resins is also |
improved, . the blending amount of inorganic fillers can be
25 increased. Further, this method is free from the formation
of physically adsorbed layers which are formed by the
oligomerization of conventional coupling agents and adversely

affect the interfacial adhesion, and is also free from the

uneven surface treatment layers. Further, prepregs with good



isopropyltris(dioctylpyrophosphate) titanate. These may be 5 used

I ndividually or in a conbination of two or nore in desired rati os.

I n cases where such coupling agents are used together with the
silicone oligoners, the weight ratio of-: coupling agent:silicone
oligonmer is not particularly limted, 10 and, to make both fully exhibit
their respective properties, i s desiggably 0.001:1 to 1:0.001,
preferably 0.001:1 to 1:1. The above-descri bed direct

CQ”DOUHQ'DQa?BéHQané can hé'éBtSiﬁé&téiﬁbéCkﬁé{?%éﬁiﬁi%htibﬂFHEOV'ng t he
di spersibility of inorganic fillers treated with conventional coupling
15 agents #hopganic fillers in v&phiehttaniks chetmy de adisskion pElegwesrst he
treating liquid are not particularly limted, and some exanples

i ncl ude al cthorellsuaneaprevented| efifiectivealy! , Wherrused fdr the as

et hyl ene gl ycol nononet hyl ether, ketones, such as 20 acetone, nethyl

et hyl ket onerafuckirnyPfi ispinpteRet the resin ygapishes prpguced by this

N NSt SoBAEERSELL Sleson B4 80 T,
be used | ML dUstilogetRion ardObYSRinhE R ity e oRUSenies B0l

may be aM@’ iRBuIgREBH Egogari:heski ﬂﬂél@&iﬁ@_%fé&ﬁﬂ?ﬁxéiéaééﬁﬁoéﬂ&m s
used and on the desired adhesion amobunt of inorganic fillers.

General |y, ®heuihokbeniel fdltergeasint interfaded im tHe %tdwinateswei ght,
preferably 0.1 to 20 % by weight. If the solid
produced by using the resin varnishes are also in the state

10 as shown in Fig. 4.

Laminates (b) for printed wiring boards

The laminate (b) of the present invention is useful
for the production of printed wiring boards and is p;oduced
by impregnating a base material with a resin varnish for

15 printed wiring boards produced by the above-described method
and drying the impregnated base material to form a prepreq,
superposing two or more sheets of the, with a metal foil
superposed on one or both sides of the superposed sheets of
the prepreg, to form a superposed composite, and then bonding

20 the superposed composite with heat and pressure.

The method of impregnating the base material with
the resin varnish is not pafticularly limited, and, for
example, dipping, coating or spraying is suitable. The base
material may be selected without limitation from those

25 commonly used for the ptoduction of metal-clad laminates or
multilayer printed wiring boards, and suitable examples are
as exemplified above. Woven or non-woven fabric of glass

fiber is preferable.



22 . concentration is less than 0.1 % by wei ght, the surface-

treatnent may take little recogni zable effect, and a solid

concentration of nmore than 50 % by weight may induce a ~ deterioration
in heat resistance or the like. 5 Inorganic fillers which may be
used in the present i nvention are not limted, and non-limtative and
preferred exanpl es are as exenplified above. _ The met hod
of the present invention is charactexs zed in that after inorganic
fillers are treated in 10 a treating liquid, no drying is carried out,
but resin mat er ifHes base auEriaie dmbregridtedwitiithi bhet restinng |1 qui d
to produce a resin varnish. The tenperature and tinme of the

sur f ace-t r exawpAshi dsntheni gried, afidrnexabplear Lada ddpying nfurnacepnathe

ki nds of the inorganLc fillers and the surface 15 treating agents used. It
i s general | $0s&Pt 48PeCt oPESFRFably 100 te hBQ Gaifiamms do 3 éﬁﬁﬁﬁﬁﬁhre

20010, {1 ORLLRREIIPE LS minuchs, BoCelfh AOpIRBASS O L0

preferably si'n rYals which may be

used 1n he present plurd"¢Hia @ d¥ GHY 'pRifds Wil 'ShperHole@d o' @elci! N

materials 20 which conprise the resins e resins and the curing
agents othe®xeMptiichi Adtalo¥eidr supeppobaklyonsSéfle dheboER i §HdE88Yobe

used individually or as a m xture of two or nore, and, according to
demands, curheacupesposeds ptepragsoahd gHdadbondedthitktbeat amdin nmateri al
conprising these conponents is 25 directly conpounded with and di ssol ved
into the trpxessyre, tol pgoduceothei singleheidedaorddoublezsidedimetat-
Cure accelerators may be sel ected from known ones, . and the preferred
exanpl es ar &lad é?@%ﬁ?ﬁﬁiéb)a95v€heTﬁ€esent invention. The bonding step

10 is generally carried out at 150 to 200°C, at a pressure of 1
to 10 MPa, for 30 to 150 minutes.

Resin compositions (A) for printed wiring boards
The resin composition (A) of the present invention
is useful for the production of printed wiring boards and
15 comprises a resin material and a silicone oligomer which
| contains at least one kind of siloxane units selected from
trifunctional siloxane units (RSiQ,,,) and tetrafuncfional
siloxane units (Si0Q,,,), wherein each R is an organic group
-and the organic groups R in the silicone oligomer are
20 didentical wifh or different from one another, has a
polymerization degree of 2 to 70, and has a£ least one
functional end group reactive to a hydroxyl group.
Resin materials which may be used in the present
invention generally comprises resins or resins and curing
25 agents therefor. The resins are not particularly limited,
and the resins és exemplified above are generally used, and
the curing agents as exemplified above are generally used.

Cure accelerators may also be incorporated according to



ratios of the resins, inorganic fillers, curing agents and

23 ~cure accelerators in resin varnishes are al so as descri bed

above. At the tinme of conpounding resin materials with the
treating liquids to produce resin varnishes, solvents may 5 further be
added to control the non-volatile solid concentration. The sol vents
are not limted, and sone exanpl es are acetone, nethyl ethyl ketone,
t ol uene, xyl ene, met hyl isobutyl ketzfe, ethyl acetate, ethylene

gl ycol nmononet hyl et her, N, N-di net hyl formam de, nethanol and 10

et hanol , whidemangls .be BExampliezdiod dihel lcprer assederatbnscapk as two or
nore. The anount of the additional solvents is not particul arly
linited, aneXeppdddi@daipbpve.ch Theammowatsoef curingopgente sodi gure
concentration is 20 to 90 % by weight, nore refera 0 to _80. % by
wei ght . 15 acceleTatorg Asnmmy ARy HE r?é‘PH‘B&eof tRRocRRBLaktLon, 8. fhRes’

et 1 ol w0 AP g T, el ByeRRlsng, (RFE8H"ArR0RE esgrpBed”

treated gnd gfrkept stay w thout separatlon nor drying, the inorganic
fillers do not cohere but disperse 20 uniformly in resin varnishes, so

that the layer of thegeneradiyf atRe!+&8in "GormEsEEicis (W) BAiIHeRs uni f orm
on the inorganic filler surfaces. Since the conpatibility of the

surface tregiresdnmtorigamnrtiion loorstadin three-dimensdbaally crogplianked t he
bl endi ng anmount of inorganic fillers can be
silicone oligomers.
For example, preferred silicone oligomers comprise
10 only trifunctional siloxane units, or only tetrafunctional
siloxane units, or difunctional siloxane units and
trifunctional siloxane units, or difunctional siloxane units
and tetrafunctional siloxane units, or trifunctional siloxane
units and tetrafunctional siloxane units, or difunctional
15 siloxane units, trifunctional siloxane units and
tetrafunctional siloxane units. Further, tetrafunctional
siloxane units are preferably 15 mol% or more, more
preferably 20 to 60 mol%;-based on total siloxane units. To
coat the base material surface with a highly three-
20 dimensionally crosslinked layer, it is preferable to use
| silicone oligomers which contain trifunctional siloxane units
and/or tetrafunctional siloxane units, and have a
polymerization degree of 6 to 70, more preferably 10 to 50.
Silicone oligomers with polymerization degrees of higher than
25 70 may form uneven layers on the base material surface.
The amount of the siliconé oligomers is not
particularly limited, and is preferably 0.1 to 50 pafts by
weight, more preferably 0.1 to 20 parts by weight, per 100

parts by weight of the resins. If the amount of silicone



25 increased. Further, this nethod is free fromthe formation of

physi cal | y adsorbed | ayers which are forned by the ol i goneri zati on of
conventional coupling agents and adversely affect the interfacial
adhesion, and is also free fromthe uneven surface treatnent | ayers.
Further, prepregs with good 24
appear ance can be obtai ned since the precipitation of I norgani c
fillers in varnish tanks, etc. or adhesi gy t her eof torolls are
prevented effectively. Wen used for the production of |am nates, the
resi n varni shegomeeduded 1bgst than 0. 1npakedbynpebyket) hthe nimpfaeémént in
adhesion in the | am nates, and give | am nates which are excellent in
drilling prdoserfeciialy adhesi@ndm'aysbaatlnsnfﬁmiaenti eandi hf| 4ti hg more
electrolytlc corragsion e inorganic filler/resin_interfaces in the
| ani nat es anp59dE@€GSbPYU?Pﬁghﬁhetg§§9nm§§rﬂ?%“ﬁsa%r@B%Fgﬁs?niPhBeéFate
10 as shown in Lam nates (b) for printed wiring boards

The | ani nat &9 5 tchPhe present invention is useful for the production

of printgd wiring boapds, g q§&§
naterlalgmnth a re5|ﬁ£varn|s ié% %Fﬂhco vmrl ﬁ%Baﬂds prgahcgh by

the above- dggehl Red vaRlilRE coup13ng Apkhts, ! h§ Iapésgﬂétsﬂeaaéa material to
forma prepreg, superposing two or nore sheets of the, wWth a metal

foil S spdtabled conpdifigoagenits ardesfor ekemplegr phéegitlnets of
the prepreg, to forma superposed conposite, and then bonding

coupling agents and titanate coupling agents exemplified
above.. The amount of such coupling agents, if any, is not

10 particulafly 1iﬁited, and is generally 0.001 to 50 parts by
weight, preferably 0.001 to 20 parts by weight, per 100 parts
by weight of the resins.

The resin compositions (A) of the present invention

may further contain inorganic fillers. Inorganié fillers

15 which may be used are not particularly limited, and examples
are as exemplified above. The amount of the inorganic
fillers are not particularly limited, and preferred amount is
as disclose& above. |

The resin compositions (A) of the present invention

20 may be used in various forms, and when used as resin
Qarnishes for coating or impregnatihg base materials, it may
be used as diluted solutions dissolved in solvents. The
solvents are not limited, and some examples are acetone,
methyl ethyl ketone, toluene, xylene, methyl isobutyl ketone,

25 ethyl acetate, ethylene glycol monomethyl ether, N,N-.
dimethylformamide, methanol, ethanol and water, which may be
used individually or as a mixture of two or more. The amount
of the solvents is not particularly limited, and is

preferably such that the non-volatile solid concentration is



20 the superposed conposite with heat and pressure. _ ~ The

nmet hod of inpregnating the base material with the resin varnish is not
particularly limted, and, for ~ exanpl e, dipping, coating or spraying
s suitable. The base - material may be selected without limtation from
those 25 commonly used for the production of nmetal-clad | am nates or

mul tilayer printed wiring boards, .and sui-table exanples are as
exenplified above. Wven or non-woven fabrg8c of gl ass fiber is

pr ef er abl e. - 25 _

The base mat2Qitd 9@p?ehyavetight; mote pesferably S50arto B0 i% byhareighted,
for exanple, in a drying furnace, at 80 to 200 C, preferably 100 to
180[err]C, for 3 to 30 m nutes, preferably 5 to 15 mnutes, to forma
prepreg. 5 sheets of the prepreg are superposed on each
other, with ¥ BEESS des of t he

o .00 - t duce
Fhnerposed orepres, g TARHETeY, b 068 e, PBEIGD bp wABEUL
Dresent & "ueBb: Othe THEORQREIGN SF SPrirtfba LB Udd b Plodlloar 1O

200 C, at a pressure o

Resin corgosbyi nﬁpréé‘:)taﬁﬂﬁgpélné@ HA ¥ Hh DAAES the resin compo¥itidisi N
conposition (A) of the present invention is useful for the producti on

of printed WA) ngn@dodryingnthe impregnated base material to form a

prepregq, superpqsing two or more sheets of the prepreg, with
a metal foil superposed on one or both sides of the
superposed sheets of the prepreg, to form a superposed

10 composite, and then bonding the superposed composite with
heat and pressure.

The method of impregnating base materials with the
resin'composition (A) is not particularly limited. For
example, solvents and other additives are added according to

15 demands to produce a resin varnish, and a bese materiallis
impregnated with the resin varnish by dipping, coating or
spraying. The base materia; may be selected without
limitation from those commonly used for the production of
metal-clad laminates or multilayer printed wiring boards, and

20 suitable examples are as exemplified above. Woven er non-
woven fabric of glass fiber is preferable.

The base material impregnated with the resin
varnish is then dried, for example, in a drying furnace, at
80 to 200°C (in cases where solvents are used, at a

25 temperature not lower than the temperature at which the
solvents can evaporate), preferably 100 to 180°C, for 3 to 30
minutes, preferabtf 5 to 15 minutes, to form prepreg.

Plural sheets of the resulting prepreg are



15 conprises a resin material and a silicone oligoner which cont ai ns
at | east one kind of siloxane units selected from trifunctional
siloxane units (RSiJerr]) and tetrafunctional si |l oxane units
(Sigerr]), wherein each Ris an organic group and the organi c groups
Rin the silicone oligoner are 20 identical with or different from one
anot her, has a pol yneri zati on degree of 2 to 70, and has at | east one
functional end group reactive to a hydrogd group. Resin
mat eri al s which may be used in the present i nvention generally

conpri ses rgapasposededhnaaghdotherNgwith mateht foileswbearrposdd cor eonas are
not particularly limted, and the resins as exenplified above are
general | y ueedboshdsides ofietber sugezgesed prepregpland cthamwdvended with

general |y used. Cure accelerators nmay al so be incorporated accordlng'
to heat and pressure, to produce the simgle- s1Qg§k9ﬁ1 sdoylklemp| es of

agent s and gipea neeaiZeled 1en1naFETRY oF Erd BiSaeRT RSy AT on
of {958 pondflg’ 884 1o BEndEski 3°barbl eacbag detiss %ez@‘cges;e ibed 5

above resin conp05|t|ons (
present 'nVﬁﬂébgﬁrEOBEalntbhieeMﬂh”EE§r099|f& £50 S ksl silicone
ol i gomers. “exanpl e, preferred silicone oligoners conprise

10 only trlfunctlcwmuwhalfagmﬁa¢um§aslﬁﬂbnyﬂQA)te&r&h&npteeank inventiilodxane
units, or difunctional siloxane units and

contain a three-dimensionally crosslinked silicone oligomer
having'functional end groups reactive to the hydroxyl groups

10 on the surfaces of base materials and inorganic fillers.
Therefore, the layers of surface treating agents formed on
the base material/resin interface and on the inorganic
filler/resin interface are not such a thin and rigid layer as
that formed by convenfional silane coupling agents or the

15 1like, but rather cuéhioning layers of the crosslinked
silicone oligomer, which relieve the distortion occurring on

" the interfaces and allow resins to fully exhibit their
excellent ‘adhesion function. The laminates and multilayer
_printed wiring boards produced by uSing'the resin

20 compositions (A) of the presént invention, therefore, are
excellent in drilling processability and insulation
properties.

The base material/resin interface and the inorganic

filler/resin interface in the laminates produced by using the

25 resin compositions (A) are also in the state as shown in Fig.

4.

Resin compositions (B) for printed wiring boards

The resin composition (B) of the present invention



trifunctional siloxane units, or difunctional siloxane units and
tetrafunctional siloxane units, or trifunctional siloxane ~units and
tetrafunctional siloxane units, or difunctional 15 siloxane units,
trifunctional siloxane units and tetrafunctional siloxane units.

Furt her, tetrafunctional sil oxane units are preferably 15 nol % or

nore, nore preferably 20 to 60 nol % based on total siloxane units. To
coat the base material surface with a hi@dy three- 20 dinensionally
crosslinked layer, it is preferable to use silicone oligoners which
contai n trifsnusebfndl forl thenproduction of spuinted eviningdoands andoxane
units, and have a pol yneri zati on degree of 6 to 70, nore preferably 10
to 50. CSPFaéBﬁeaoFﬁgéﬁeﬂétﬂriﬁlp@P?n@ﬁ|&%??@ﬂﬂﬂég#%k%e%faﬁlgher t han
25 70 may forn1un ers en theg ? ter

the ammant | SPSEHETEE! poBbERENEE R RrEGtEr200 [ B8 et they 1eq and
s preferablucodoa $31785! RaBYpoen %@fﬂ&% £ S S FAQ: 1 Gol:

parts by weig par welg e resl ns anount
of silic®néyhich contains at least one kind of siloxaneZJnits s@lb50E8TS IS

| ess than 0.1 part by weight, the inprovenent in I nterfacial adhesion
may be insufrbm eftifuactiohalt silorane umtstmsuﬁ,quam@ by weight, there
may occur an decrease in heat resi stance. 5 In addition to

the silicontetiragumetionaddisilogane unitsutHiog, )/,arwtmmaxm gAch R ae s,
may al so be bl ended.

organic group and the organic groups R in the silicone
oligomer are identical with or different from one another,

10 has a polfmerization degree of 2 to 70, and has at least one
functional end group reactive to a hydroxyl group.

Generally, the above~described silicone oligome: is

a three-dimensionally crosslinked silicone oligomer. For
example, preferred silicone oligomers comprise only

15 trifunctionﬂl siloxane units, or only tetrafunctional
siloxane units, or difunctional siloxane units and
trifunctional siloxane units, or difunctional siloxane units
and tetrafunctional siloxane units, or trifunctional siloxane
units and tetrafunctional siloxane units, or difunctional

20 siloxane units, trifunctional siloxane units and
tetrafunctional siloxane units. Further, tetrafuncfional
siloxane units are preferably 15 mol¥ or more, more
preferably 20 to 60 mol%, based on total siloxané units. To
coat the surfaces of inorganic fillers with a highly three-

25 dimensionally crosslinked layer, it is preferable to use
silicone oligomers which contain trifunctional siloxane units
and/or tetrafunctional siloxane units, have a polymerization

- degree of 6 to 70, more preferably 10 to 50. Silicone

oligomers with polymerization degrees of higher than 70 may



Sui tabl e coupling agents are, for exanple, the silane coupling agents
and titanate coupling agents exenplified above. The anopunt of such
coupling agents, if any, is not 10 particularly limted, and is generally
0.001 to 50 parts by wei ght, preferably 0.001 to 20 parts by wei ght,
per 100 parts by wei ght of the resins. The resin
conpositions (A) of the present invention may further contain
inorganic fillers. Inorganic fillers 15 adich may be used are not
particularly limted, and exanpl es are as exenplified above. The
amount of t Ferm anhg¥enc layer bnl Ithes iabeganticpfiillenl surfatem ted, and
preferred anmount is as di scl osed above. The resin
conpositions (A of tiIeroyxganitetfihlers iwriclpoande hseadda ithes priesent
forms, and when used as resin_. varni shes for coating or inpregnating
base nat eri dryentioppre not,digdted,sapd) prefetsrd: PEABPLRSsBF9AS| n

sol vents. The ééplvgﬁ}s are ,m ted es_are acetone,

|
met hyl et hy EXemPdAELed, ahove - . Otg,1ﬁgfg9pi$2%5§?§?sﬁéggﬁ%§ use et hyl
‘acetate, get wﬁ%d@%ﬁﬁtﬁ)%ﬁ gﬁ&@%ﬁgér‘ Rhob agelgorg' get Qcé%-}?%ﬁam de,

met hanol ;7 ethanol™ an I Ndr vi or as a

m xture of tugiQs.nore. The anount of the solvents is not particularly
limted, and is preferably such that the non-volatile solid
concentration is The method of treating inorganic fillers Zfith thel0 to

90 % by weight, nore preferably 50 to 80 % by wei ght.
silicone oligomers is not particularly limited, and suitable

methods are, for example, dry methods where the silicone

10 oligomer is directly added to the inorganic filler, and a wet
method where a diluted solution of the silicone oligomer is
used. The adhesion amount of the silicone oligomers to
inorganic fillers is not particularly limited, and a suitable
adhesion amount is. generally 0.01 to 5 % by weight,

15 preferably 0.01 to 2.00 % by weight, based on the weight of
the inorganic fillers. If it is less than 0.01I% by weight,
the effect of improving interfacial adhesion may be
insufficient, and if it is more than 5 % by weight, there may
occur a decrease in heat resistance.

20 : - The surface-treatment may also be carried out by
using additives, including various couplihg agents, together
with the silicone oligomers. Suitable coupling agents are,
for example, the silane coupling agents and titanate coupling
agents ﬁhich were exemplified above. The additiveé may be

25 used individually or in combination of-two or more of desired
ratios. The amount of the coupling agents, if any, is
preferably such that the weight ratio of coupling
agent:silicone oligomer is 0.001:1 to 1:0.001, preferably
0.001:1 to 1:1. '



Lam nates (c) for printed wiring boards The |l am nate (c) of
the present invention is useful for the production of printed wiring
boards and is produced 5 by inpregnating a base nmaterial with the resin
conposition (A) and drying the inpregnated base material to forma
prepreg, superposing two or nore sheets of the prepreg, with a netal
foil superposed on one or both sides of the super posed sheets of the
prepreg, to forma superposed 10 conposi32, and then bonding the

super posed conposite with heat and pressure. The net hod
of inpregnati ng base Imteases swhexe the surfagesdineadmendsiiis garried outot
particularly limted. For . exampl e, solvents and other additives are
added accor 8¥n@ Vet methodsgdng, apAddysedaspiutionar spihabladsalyents

Corial i . d with t . . by di boi ti
pr ayi ng. | TAESa SO maRaRRYe ) BBoLar cBiEh P EGRencL =RR PELeRSh {1 om
those commulyeised ok, LIE REGAURH #y851 monollELALT Leflel ATk08bES 0"

mul tilayer printed wring boards, an surtable &xanpl es’ are as

exenpl | filsgd SRR s %@%‘i‘m‘é{r Hethyl ethyl'RBtbAR' hAdChethys Siébﬁg{:}ris_

preferab he baSe matérial i1npregnated Wwth t esin

varni sh is kedond, efhided, S00lae N,N-difexhplfbrhmantee, ddromatig0 to 200
C (in cases where solvents are used, at a 25 tenperature not |ower than

t he t enper ahypdromarkions) tsweh as toduepet andarydeneor etbersprsbchadsy 100
to 180[err]C, for 3 to 30 m nutes, preferably 5 to 15 mnutes, to form
prepr eg. ethyl acetatg,nditrddes: angr waker: esThei agoprtpp€gsaleents,

if any, is not particularly limited, and is preferably such

10 that the éoncentration of non-volatile solids, including the
silicbne oligomers, is 0.01 to 50 % by weight, more _
preferably 0.05 to 10 % by weight. After the silicone
oligomers and the optional coupling agents adhered to the
‘surfaces of inorganic fillers by the dry or wet method,

15 drying with heat is generally carried out at 50 to 200°C,
preferably 80 to 150°C, for 5 to 6b minutes, preferably 10 to
30 minutes.

Resin materials which may be used in the present
invention are not particularly limited, and the resins as
| 20 exemplified above are generally used, together with
additives, such as curing agents and cure accelerators,
according to demands.
Suitable examples of the curing égents and cure

accelerators are the same as exemplified above, and these may

25 also be used individualiy or as a mixture of two or more. :
The amounts of the curing agents and the cure accelerators
depend, for example, on the combinations of the resins and
these agents. The preferred amounts are as described above.

In the resin ‘composition (B) of the present



29 super posed on each other, wth netal foil superposed on one or

both sides of the superposed prepreg, and then bonded with heat and
pressure, to produce the single-sided or doubl e- si ded metal -cl ad

| am nate (c) of the present invention. The 5 bonding step is generally
carried out at 150 to 200 C, at a pressure of 1 to 10 MPa, for 30 to
150 m nutes. The resin conpositions (A of the present

i nvention contain a three-di nensiona3dy crosslinked silicone oligomer

havi ng functional end groups reactive to the hydroxyl groups 10 on the
surfaces of ibseatdangr ithes ratdoi ofr ghei tréatedr $norganidhfikler etot the

| ayers of surface treating agents fornmed on the base material/resin
i nterface aW@sdn mpEerdglqisi generally| suchr Ebph thectreatedrtnopvganich a

thin and ri at fornmed by conventi naI ne couplin
agents or t%QQlf§yP?k& O, %p FéphBPrEﬁsH¥oW¥ﬁ§hFayBF§ %FaPi% €p0E9I4 Qedg

nter faces BAACH PY.NPAGPES BB APTRERRECPY FRAGHE CE' BsChertne Mirtue.,

functiong ThedidTmadessadnd nultllayer printed wiring boards produced
by using the resin 20 conpositions (A) of the present invention,
therefore, are erse| Tedtin | compositivhPr(@EeHlthd predetht Asivedition
properti es. The base material/resin interface and the

i norgani c may el lugedr doi varibesf £oemsp tBhd Whennused psodesdu by using

the 25 resin con?15|t|ons (A) are also in the state as shown in Fig.

4. varnishes for coating or impregnating base materials, they
may be used as diluted solutions dissolved in solvents.

10 Solvénts which may be used are not limitéd, and
some examples are alcohols, such as methanol and ethanol,
ethers, such as ethylene glycol monomethyl ether, ketones,
such as acetone, methyl ethyl ketone and methyl isobutyl
ketone, amides, such as N,N-dimethylformamide, aromatic

15 hydrocarbons, such as toluene and xylene, ethers, such as
ethyl acetate, and nitriles, which may be used individually
or as a mixture of two or more. The amount of the solvents
is not particularly limited, and is preferably such that the
non-volatile solid concentration is 20 to 90 % by weight,

20 more preferably 50 to 80 % by weight.

Laminates (d) for printed wiring boards

. -The laminate (d) of the present invention is useful
for the production of printed wiring boards and is produced
by impregnating a base méterial with the resin composition

25 (B) and drying the impregnated base materiél to form a
prepreg, superposing two or more sheets of the prepreg, with
a metal foil supérposed on one or both sides of the

superposed sheets of the prepreg, to form a superposed



Resin conpositions (B) for printed wiring boards The resin
conposition (B) of the present invention

30 is useful for the production of printed wiring boards and

contains a resin material and an inorganic filler as essenti al
conmponents, and is characterized in that the inorganic filler has been
pretreated with a silicone oligonmer 5 which contains at | east one kind of
si |l oxane units sel ected fromtrifun@4 onal siloxane units (RSiJerr])
and tetrafunctional siloxane units (SidJerr]), wherein each Ris an
organi ¢ gr ocpmpogitbe andashengbondsng thet sepsrposedecomposite gebEh are
identical with or different fromone another, 10 has a pol ynerization
degree of 2hest7endapdelsuyret | east one functional end group reactive
to a hydroxyl group. General ly, the above-described silicone

ol i gomer is a t-rwl't%-“éﬁmi%d‘l"l&FQﬂ‘@ﬁq%P@fesF“ﬂt%ﬁél& P’&GPeltl.heFor
e f i ol . . .
si Loxane unf %ikegoﬁthgggngfhﬂgggr38%OSB££§§ ?%&é%eiihéﬁééygfﬁégna

sil oxane uni'tS; or yTte ron

di functignabyanb9¥angoiYehts?8fa othek’ had. Ei@r&gaéréiéclﬁ’?‘%é;eaé%iéin&rto

di functional silToxane units - and tetrafunctiona ane units, or

trifuncti ongeméhliex&beproducknit geaifl ¥a&EhEEHNCANA@NE| bosd M@EEr1idl t g OF
di functional 20 siloxane units, trifunctional siloxane units and

tetrafuncti ampregnbtednaithi the Fesihevarhiéshabyndippinag, coatimdoamne
units are preferably 15 nol % or nore, nore preferably 20 to 60 nol %
based on tosBrayingxan&hgnbase mgterial may be selected without

limitation from those commonly used for the production of

10 metal-clad.laminates or multilayer printed wiring boards, and
suitable examples are as exemplified above. Woven or non-
woven fabric of glass fiber is preferable;

The base material impregnated with the resin

varnish is then dried, for example, in a drying furnace, at

15 80 to 200°C, preferably 100 to 180°C (if solvents are used,
at a temperature not lower than the temperature at which the
solvents can evaporate), for 3 to 30 minutes, preferably 5 to
15 minutes, to form a prepreg.

Plural sheets of the obtained prepreg are

20 superposed on each other, with metal foil superposed on one
or both sides of the supefposed prepreg, and then bonded with
heat and pressure, to produce the laminate (d) of the present
invention. When the metal foil is superposed on one side, a
single-sided metal-clad laminate is obtained, and when the

25 metal foil is superposed on both sides, a double-sided metal-
clad laminate is obtained. The bonding step is generally
carried out at 150 to 200°C, at a pressure of 1 to 10 MPa,
for 30 to 150 minutes. |

The resin compositions (B) of the present invention



coat the surfaces of inorganic fillers with a highly three- 25

di nensionally crosslinked |layer, it is preferable to use silicone

ol i goners which contain trifunctional siloxane units and/ or
tetrafunctional siloxane units, have a pol ynerization degree of 6 to
70, nore preferably 10 to 50. Silicone ol igonmers with polynerization
degrees of higher than 70 may : 31
form uneven | ayer on the inorganic filledssurface. | norgani c
fillers which may be used in the present invention are not limted,

and pref er redntainpaethaee~-dimensionakhyl crossll ked . silhismne rokigoner
fillers may be used 5 individually or as a mxture of two or nore of
desired hayingofunctional end grquseeactive ¥o cthe hydramuhrgnoups | ers

ith th I I lar]y | t ed, d t abl
et hota. ar eont ShoLSaREABes 57 Fiohdatlh, EFLieRY! o letbBhras i fditady
d tl d h
d:{ﬁfedysglg?g8%98 ? éﬂ%r o%e£6*$goﬁ%$n€hg-¥Egr%Fn%Fr§%1 dﬁ%%lon anount
of the sgli gﬁ‘%&ﬂbb&oﬁr ﬁo’i:osuch al PRISBAG fiéi&ffafér% L | £3hRed Y

limted, and a suitable adhe5|on anount 1S generally 0.01 to 5 % by

wei ght,  15pyPeehoenltlivnd104118nd. 86ufl DigVegahts dasee aikde et ght of
the inorganic fillers. If it is less than 0.01 % by wei ght, the effect

of 1 nprovi ngaitheer bacushiedliagi bayeryobethe crosslirnked esilicowkif it is
nore than 5 % by wei ght, there may
oligomer, which relieves the distortion occurring on the
interface and makes resins fully exhibit their excellent
10 adhesion fﬁnction. The laminates and multilayer printed
wiring boards produced by using the resin compositions (B) of
the presenf invention, therefore, are excellent in drilling
processability and insulation properties.
The inorganic filler/resin interface in the
15 laminates produced by using the resin compositions (B) is
also in the state as shown in Fig. 4.
Hereinafter, the present invention will be

described in detail referring to working examples, which,

however, do not limit the scope of the present invention.

20 (I) Examples of the method of producing prepreqs for printed
wiring boards and Examples of the laminate produced by using

the prepregs, and Comparative Examples
EXAMPLE I-1

To a glass flask equipped with a stirring
25 apparatus, a condenser and a thermometer was introduced a
solution of 40 g of tetramethoxysilane dissolved in 93 g of
methanol, and after 0.47 g of acetic acid and 18.9 g of

distilled water were added thereto, the mixture was then



occur a decrease in heat resistance. 20 The surface-treatnent
may al so be carried out by usi ng additives, including various coupling
agents, together with the silicone oligomers. Suitable coupling agents
are, for exanple, the silane coupling agents and titanate coupling
agents which were exenplified above. The additives may be 25 used

i ndividually or in conbination of two or nore of desired rati os. The
anount of the coupling agents, if any, is36 preferably such that the

wei ght ratio of coupling, agent:silicone oligoner is 0.001:1 to

1: 0. 001, pr efgnaeld) at 50 0. §6f: # houts]. to synthesize a silicone

32 In cases where the surface-treatnment is carried out

by a wet netHdgananfhaying am%eaiﬁéﬁi%ﬁﬁaspe 98| ¢en{sonversipn for
exanpl e, alcohols suc s nmet hanol e han

t hers, .such_as
et hyl ene gl Y& EWﬁgpgek@P arB“?&QHtage§8€W6H$9 Egtﬁyprethyl
ket d h '
Nel\l?gsng{] hyl %‘rﬁ %% a)rgg‘ . i & pliﬁgroﬁ%r&r 8%%%"35 B%s ﬁﬁ%@‘?&ﬁ%ﬁ? analhe
xyl ene, gt h@tﬁlcﬁ'w&ﬁ#&la%nd grot 'ofa%‘fxteats‘ih%h@ b&igéﬂ@r""aﬁﬁichT?Eea”DU”t

of solvents any, i's particularly limte I'S preferably

such 10 t&@adﬁleré:qm:eiydﬁqun gig;agﬁl %Qieatneltﬁos:gl b#eupknahdgorg t he
0

silicone oligoners, is 0.01 to 5 wei ght, nore preferably 0.05 to
10 % by wei ghitlan®X egrdups.si |l i cone oligoners and the optional coupling
agents adhered to the surfaces of inorganic fillers by the dry or wet
met hod, Methanol was added to the silicone oligomer, to

prepare a treating liquid with a solid content of 1 % by
10 weight.

EXAMPLE I-2
By using the same reactor as used in Example I-1,
0.53 g of acetic acid and 15.8 g of distilled watér were
added to a solution of 40 g of trimethoxymethylsilane
15 dissolved in 93 g of methanol, and the mixture was then
stirred at 50°C for 8 hours, to synthesize a silicone
oligomer having a polymerization degree of 15 of siloxane
units. The functional end groups of the silicone oligomer,
which are reacfive to hydroxyl groups, are methoxy groups
20 and/or silanol groups.
Methanol was added to the silicone oligomer, to
prepare a treating liquid with a solid content of 1 % by

weight.

EXAMPLE I-3
25 By using the same reactor as used in Example I-1,
0.60 g of acetic acid and 14.0 g of distilled water were

added to a solution of 34 g of dimethoxydimethylsilane and 8



15 drying with heat is generally carried out at 50 to 200[err] C,
preferably 80 to 150 C, for 5 to 60 mnutes, preferably 10 to 30

m nut es. Resin materials which nay be used in the present

i nvention are not particularly limted, and the resins as 20 exenplified
above are generally used, together with addi tives, such as curing
agents and cure accel erators, according to demands.

Sui t abl e exanpl es of the curing agents aB@ cure accelerators are the
sane as exenplified above, and these may 25 also be used individually or
as a mxtur@ of tetronetherysilane Thiseoined simfIg (e ofimethanpiv andhd t he
cure accelerators depend, for_ exanple, aqn the conbinations of the
resins and the m%ﬁE‘éEea‘gﬁﬂtEherfh%tjp?’éﬁ%rq‘%cp%l%tfﬁ’trs 8,hOurE,dd9cr i bed above.
In the resin osltlon

33 P nEReERRSEER.S) st Floghe af1doSt dieving & malymenisatipn earee

t | hat f
150 to 500 S8 78°08 *RE] Sle Ml TVl phd Cedd i th1 WHA Whdugs of [0g © 0
100 par tg b¥ifﬂ§b€ﬁé 8ii Bﬁefeshﬁfch Natd ereactfind edBiydtdilyl groups, are

The resin conpositions of the present invention nay be used In
vari ous form@theésng gbeﬁpsseﬂdﬂarr§$1anol groifggy shes for coating or
i npregnati ng base materials, they may be used as diluted solutions

di ssol ved i n sol vent Methanol was added to the silicone oligomer, to
prepare a treating liquid with a solid content of 1 % by
weight.

10 EXAMPLE i-4
By using the same reactor as used in Example I-1,

0.60 g of acetic acid and 17.8 g of distilled water were
added to a solution of 20 g of dimethoxydimethylsilane and 25
g of tetramethoxysilane dissolved in 105 g of methanol, and

15 +the mixture was then stirred at 50°C for 8 hours, to
synthesize a silicone oligomer having a polymerization degree
of 30 of siloxane units. The functional end groups of the
silicone oligomer, which are reactive to hydroxyl groups, are
methoxy groups and/or silanol groups.

20 Methanol was added to the silicone oligomer, to '
prepare a treating liquid with a solid content of 1 % by
weight.

EXAMPLE I-5
By using the éame reactor as used in Example I-1,
25 0.52 g of acetic acid and 18.3 g of distilled water were
added to a solution of 20 g df trimethoxymethylsilane and 22

g of tetramethoxysilane dissolved in 98 g of methanol, and



10 Sol vents which nay be used are not |imted, and some
exanpl es are al cohols, such as nethanol and ethanol, et hers, such as
et hyl ene gl ycol nononet hyl ether, ketones, such as acetone, nethyl

et hyl ketone and net hyl isobutyl ket one, am des, such as

N, N- di et hyl f ormam de, aromatic 15 hydrocarbons, such as toluene and

xyl ene, ethers, such as ethyl acetate, and nitriles, which may be used
i ndi vidual l'y or as a mxture of two ® nore. The anount of the

sol vent s . Iis not particularly limted, and is preferably such that the
non- vol at i | etheo niicktnuorec avatsr dthiepn sitd r2@dt at9603€bfome8 ghours 20to nor e
preferably 50 to 80 % by wei ght. Lam nates (d) for printed wiring
boar ds synthesizeliee siddicanee oldgoment bavingsanpolymenizetion degiree
for the production of printed wiring boards and is_produced

b
i npr egnat i n@fa A KE la%ane writs:he Thes Eynetdpnalt PoA QEQUP€B?fa¥Bedryi ng
more sheet s BT e wpich xp reactlve’ 8 pyatbRYE B5RtgR, are
both sidgs Qfediliy grouptdiARY s11eH01 groupg.Prepreg, to forma

super posed _ _ _ 34 conposite,
and then bonding the BEpRaROECHas OSRASd t o Whd silicdit@ioBIgbiEESStEE €.
The net hod of inpregnating base naterials with the - resin conposition

(B) is not parépare a |trdatinediguid withesaspldd sontentsofnd &t ber

addi tives are added according to :
weight.

EXAMPLE I-6

10 By using the same reactor as-used.in Example 1-1,
0.52 g of acetic acid and 16.5 g of distilled water were
added to a solution of 10 g of dimethoxydimethylsilane, 10 g
of trimethoxymethylsilane and 20 g of tetramethoxysilane
dissolved in 93 g of methanoi, and the mixture was then

15 stirred at 50 C for 8 hours, to synthesize a silicone
oligomer having a polymerization degree of 23 of siloxané.
units. The functional end grbups of the siloxane oligomer,
which are reactive to hydroxyl groups, are ﬁethoxy groups
and/or silanol groups.

20 Methanol was added to the silicone oligomer, to
prepare a treating liquid with a solid éontent of 1 ¥ by
weight.

EXAMPLE I-7
To the silicone oligomer solutioﬁ obtained in
25 Example I-4 were added y-glycidoxypropyltrimethoxysilane
(Trade name: A-187, produced by Nippon Unicar Co., Ltd.), as

a silane coupling agent, and methanol, to prepare a treating



dermands to produce a resin varnish, and a base material is | npr egnat ed

with the resin varnish by dipping, coating or sprayi ng. The base
materi al nmay be sel ected without limtation fromthose commonly used
for the production of 10 netal-clad |lam nates or nultilayer printed wiring
boards, and sui tabl e exanples are as exenplified above. Wven or non-
woven fabric of glass fiber is preferable. The base materi a
i npregnated with the resin varni sh i3®@ then dried, for exanple, in a

drying furnace, at 15 80 to 200[err]C, preferably 100 to 180[err]C (if
sol vent s ar @iqgedd, with aasoditeopntentrefnbt® | byeweighnn (&klicomerature at

whi ch the sol vents can evaporate), for 3 to 30 mnutes, preferably 5
to 15 aligomer:AslBgri:Q.- brwpight ratio). Plural sheets of the
obtai ned prepreg are 20 superposed on each other, with netal foi

super posed on one or both sides of the superposed prepreg, and then
bonded mﬁthEXAMPLEe t and pressure, to produce the |am nate (d) of the

pr esent |nvent|on When the netal foil is superposed on one side, a
si ngl e-si ded netal - clggl %ﬁé”é!@ltfcdn% Rligjchre s@l@t%ﬁ”ob%:.n%ﬁ igetal foil
i s superposed on both sides, a double-si'ded netal - clad lamnate is
obt ai neds TReaRkplei Ng4sere adgedeNaphtyN-vinylbénizglamito@thgbp-yo 200 C
at a pressure of 1 to 10 MPa, for 30 to 150 m nutes.

The resin cempospropyl tiBjnethoxyeipanethydronteluriste (Trade name: SZ-

3 6032, produced by Toray*Dow Cornlng'8111cone Co., Ltd.), as a
silane coupling agent, and methaﬂol, to prepare a treating
liquid with a solid content of 1 % by weight (silicone

10 oligomer:SZ-6032=1:0.5 weight ratio).

A glass fabric of 0.2 mm thickness degreased by
heating at 400°C for 24 hours was dipped in each of the
treating liquids obtained in Examples I-1 to 8, and was then
dried by heating at 120°C for 30 minutes, to obtain a glass

15 fabric the surface of which was coated with a silicone
oligomer or a silicone oligomer/coupling agent mixture. The
adhesion amounts of the silicone oligomers in the treated |

glass fabrics were 0.08 to 0.11 % by weight.

EXAMPLE I-9
20 The glass fabric treated with the treating liquid
of Example I-4 (adhesion amount of silicone. oligomer: 0.08 %
by weight) was further dipped in an aqueous solution
containing 0.5 % by weight of y-
glycidoxypropyltrimethoxysilane (Trade name: A-187, produced
25 Dby Nippon Unicar Co., Ltd.), as a silane coupling agent, and

" 0.5 % by weight of acetic acid, and was then dried by heating



contain a three-dinensionally crosslinked silicone oligoner havi ng
functional end groups reactive to the hydroxyl groups on the surfaces
of inorgani.c fillers. Therefore, the surface treating agent |ayer
formed on the inorganic filler/resin 5 interface is not such a thin and
rigid |l ayer as that forned by conventional silane coupling agents or
the like, but rat her a cushioning |ayer of the crosslinked silicone
ol igonmer, which relieves the distortion agcurring on the i nterface and
makes resins fully exhibit their excellent 10 adhesion function. The
| am nat es aa¢ agDiCl| Syer3prmbhetles, to vebtain agksspriabriad the uimfaddie
resin conpositions (B) of the present invention, therefore, are
excel | ent i efdwhiichnyas treptedewithi ai sylicane eligonen andpersilane
The inorganic filler/resin interface in the 15 |am nates produced by
u5|ng the r EQUR1dBADEILPALLNSs ThE) afesion 3FQEPFn°fhEh%t%}%a%% GPYRAING Fig.
I nvention wll be descri bed

Her h
|n det ai | rSPEPF|Hase n@%tgrﬁgt eﬁﬁ% Sentwhich, however, do not limt

t he scope of the present invention. 20 (1) Exanples of the method of
produci ng prepregs for printed Wi ring boards and Exanpl es of the

| am nat es pr estA@EELY -4 N - the prepregs, and Conparative Exanpl es
EXAVPLE | -1 . To a glass flask equipped with a stirring 25
appar atus, a condenserhangilasd htabmie ttreatesl iwitthodhecdtr@ating ddiquiiidon of
40 g of tetranethoxysilane dissolved in 93 g of met hanol , and after
0.47 g of aodt Exampile Ind 1ad9egion amountli of i 6ibiicope coligomentid@d08 %

thereto, the m xture was the
by weight) was further dipped in an aqueous solution

containing 0.5 % by weight of N-f-(N-vinylbenzylaminoethyl)-
10 y-aminopropyltrimethoxysilane*hydrochloride (Trade name: SZ-
6032, produced by Toray*Dow Corning®*Silicone Co., Ltd.), as a
silane coupling agent, and 0.5 % by weight of acetic acid,
and was then dried by heating at 120°C for 30 minutes, to
obtain a glass fabric the surface of which was treated with a
15 silicone oligomer and a silane coupling agent. The adhesion

amount of the silane coupling agent was 0.04 % by weight.

EXAMPLE I-11
A glass fabric of 0.2 mm thickness degreased by

heating at 400°C for 24 hours was dipped in the aqueous

20 solution which was the same.as that used in Example I-9 and
contained y-glycidoxypropyltrimethoxysilene (Trade name: A-
187, produced by Nippon Unicar Co., Ltd.), as'a silane
coupling agent, and was then dried by heating at 120°C for 30
minutes, to obtain a glass fabric the surface of which was

25 coated with the coupling agent in en adhesion amount of 0.1 %
by weight. The surface-treated glass fabric was then dipped

in the treating liquid produced in Example I-4, and dried by



36 stirred at 50 C for 8 hours, to synthesize a silicone ol i gomer

havi ng a pol yneri zati on degree of 20 (conversion fromthe wei ght
average nol ecul ar wei ght determ ned by GPC, and the sane shall apply
herei nafter) of siloxane units. The 5 functional end groups of the
silicone oligomer, which are reactive to hydroxyl groups, are nethoxy
groups and/ or sil anol groups. Met hanol was added to the
silicone oligoner, to prepare a treatding liquid with a solid content
of 1 %by 10 weight. , EXAMPLE I|-2 By using the same
react or as ubedtingEatnp2e C-fior 30 mihibResg dfo abiain &ciglassd fbrd o) thie
distilled water were added to a solution of 40 g of

t ri met hoxynetuyfaceané whichwag| further ogoated withthe sikicone nixture

t hen tirred at 50 r]C for 8 hours, to synthesize a silicone .
\g??gorrer hav??'lggamﬁﬁl'ynép?zggﬁﬁ%i‘a%g?%u%? cié the s?%ok%ﬁﬂe oligqopgx Wasrhe

functional eRd,greu . silicone oligoner, _ whi ch are reactive to
hydr oxyl groﬁbgg gre§n§%ﬁé§§‘groups 20 and/ or silanol groups. _

Met hanol was added to the silicone oligoner, to prepare a treating
liquid with a solid content of 1 % by wei ght . EXAMPLE | -3

5 EXAMPLE I1-12
A glass fabric of 0.2 mm thickness degreased by
heating at 400°C for 24 hours was dipped in the aqueous
solution which was the same as that used in Example I-10 and
contained N-B—(N—vihylbenzylaminoethyl)-y—

10 aminopropyltrimethoxysilane*hydrochloride (Tréde name: SZ-
6032, produced by Toray'Dow Corning*Silicone Co., Ltd.), as a
silane coupling agent, and was then dried by heating at 120°C
for 30 minutes, to obtain a glass fabric the surface of which
was coated with the coupling agent in an adhesion amount of

15 0.1 % by weight. The surface-treated glass fabric was then
dipped in the treating liquid produced in Example I-4, and
dried by heating at 120°C for 30 minutes, to obtain a glass
fabric the surface of which was further coated with the
silicone oligomer. The adhesion amount of the silicone

20 oligomer was 0.03 % by weight.

COMPARATIVE EXAMPLE I-1

As a glass fabric base material, the glass fabric
of 0.2 mm thickness and with an adhesion amount of y-
glycidoxypropyltrimethoxysilane (Trade name: A-187, produced

25 by Nippon Unicar Co., Ltd.) of 0.1 % by weight, which was the

same as that used in Example I-11, was used.



25 By using the same reactor as used in Exanple I-1, 0.60 g

of acetic acid and 14.0 g of . distilled water were added to a solution
of 34 g of dinmethoxydi nethyl silane and 8

37 g of tetranethoxysilane dissolved in 98 g of nethanol, and t he
m xture was then stirred at 50[err]C for 8 hours, to synt hesi ze a
silicone oligoner having a polynerization degree of 28 of sil oxane
units. The functional end groups of the 4&silicone oligonmer, which are
reactive to hydroxyl groups, are met hoxy groups and/or silanol groups.
Met hanol waSONPARATIVE EXAMPLEC§RE oI [ gorrer to prepare a treating
liquid with a solid content of 1 %b EXAMPLE | -4

By 35| ng t he samef rea‘é?oT s %%e%P‘?W%&ﬁﬁﬁ é“qtecjirl:l ﬂ{? @aﬁ%ffaélf?ég?oc f
17

i et hoxydi r?%tﬁ’y%s i Hlickiess” sRa WTkG, op.aaBEEn. ubpaf.oh 8Sariag ) b

105 g of ”E%&% Q@quyio%Q kuEﬁﬁW@éer§2t§ihéEﬁgxg%1?QL&‘r] Cfor 8

hours, to Z€e a SI aving a polynerl zation

degr ee l-@fdr%%lﬂfoﬂ'dem(ﬁ‘i%d!é” hbﬁte-Tbﬁ fugol | pRelusad By O¥BEapindie

5|I|cone ollgoner whi ch are reactive to hydroxyl groups, are met hoxy
groups and/ Qorslingy'sli1§eenpsco.70Ltd. ) of 0.1Mtbpneeiywe, agsiach twas hehe
silicone oligoner, to prepare a treating liquid wth a solid content

of 1 %by same as that used in Example I-12, was used.

COMPARATIVE EXAMPLE I-3
In place of a silicone oligomer treating liquid, a
10 methanol solution containing 1.0 % by weight of an epoxy-
modified silicone o0il (Trade name: KF10l, produced by Shin-
Etsu Chemical Co., Ltd.) was preparéd as a treating liguid.
A gléss fabric of 0.2 mm thickness degreased by heating at
400°C for 24 hours was dipped in the treating liquid, and was
15 +then dried by heating at 120°C for 30 minutes, to obtain a
glass fabric the surface of which was 'coated with the |
silicone oil. The adheéion amount of the silicone oil was

0.12 % by weight.

The glass fabrics obtained in Examples I-1 to 12

20 and Comparative Exampies I-1 to 3 were impregnated with the
following epoxy resin varnish, and then dried by heating at
140°C for 5 to 10 minutes, to obtain prepregs of a resinous
solid content of 41 % by weight. Four sheets.of each prepreg
were superposed on each other, with copper foil of 35 um

25 thickness superposed on each side of the superposed prepreg,
and then bonding was performed under the pressing conditions

of 170°C, 90 minutes and 4.0 MPa, to produce double-sided



wei ght . EXAMPLE | -5 ' By using the sane reactor as used
in Exanmple 1-1, 25 0.52 g of acetic acid and 18.3 g of distilled water

wer e added to a solution of 20 g of trinethoxynethylsilane and 22

g of tetramethoxysilane dissolved in 98 g of nethanol, and

38 the m xture was then stirred at 50[err]C for 8 hours, to

synt hesi ze a silicone oligoner having a pol ynerization degree of 25 of
sil oxane units. The functional end groups4®f the silicone oligoner,
whi ch are reactive to hydroxyl groups, are 5 nethoxy groups and/or silanol
groups. copper-clad/ldamirdtesms added to the silicone oligoner, to
prepare a treating liquid with a solid content of 1 % by wei ght .
EXAMPLE 1-6 10 By using the same reactor as used in Exanple 1-1
0.52 g of acetic,acid _and 16.5 of distilled water were - added to a

sol ution of BRPRinated RiTRRGAR I IRRRY Hesin (epoxy eqyivalent weight:
tri met hoxy Si e _and 20 of .tetranet hoxysil ane di ssolved in 93
g of met haﬁ%}yg‘noiﬁep?ﬁﬁﬁ?%%ﬁa{sgq en 15 stirred at 50[err]C for 8
hours, to s #ygﬂéféﬁg 'Ji4xg§& ' r having a pol ynerization
degree of Zgﬁo Sl oxan‘gé' unil:stsl?y%ée unctional end groups of the

si | oxane 50l | B&HHy1-4-methylimidazole: 0.5 parts by weight

These compounds were dissolved in a solvent mixture
of methyl'ethyl ketone/ethylene glycol monomethyl ether (1/1
weight ratio), to prepare a resin varnish with a non-volatile
solid content of 70 % by weight, which was used as thé above-

10 described epoxy resin varnish.

The obtained double-sided coppef-clad 1aminates.
were examined for drilling processability, water absorption,
soldering heat resistanee and insulation resistance. The

results are listed in Table I-1l.



whi ch are reactive to hydroxyl groups, are methoxy groups and/ or
silanol groups. 20 Met hanol was added to the silicone oligoner,
to prepare a treating liquid with a solid content of 1 % by

wei ght . EXAMPLE | -7 To the silicone oligonmer solution
obtained in 25 Exanple 1-4 were added y-gl yci doxypropyl trinmethoxysil ane
(Trade name: A-187, produced by N ppon Unicar Co., Ltd.), as’ a sil ane
coupl i ng agent, and net hanol to prepare4a treating

39 liquid with a SO|I f 1 %.0Db Lght (silicone

ol i goner: A-187=1: 0. 5 melght g gnxxﬁtiﬁ§Aﬁgéng¥%es To

the silico '
(N-V|nylbenzu&inmﬂhgethyl) ﬁater

an1nopropy|tr|nethoxy!

N-[err]- SQLxuﬂng Inswunﬁon
produced by Tor ayDow

héat ade na §032

tance (Q
SRR, L' 2"[‘&%‘. ng“ d @%@Fa withotr ook cont ont

ot

agent, and net hanol,

of 1 % by weight (silicone 10 oligoner: SZ-6032=1: 0.5 woigmelr After.

A glass fabric of 0.2 nmthickness degreased by state 5-hr PCT

Example No.
I-1 20 0.72 . OK 6.1x10'% 6.7x10'3
-2 25 0.70 OK 6.4x10'° 6.9x10'3
I-3 27 0.70 0K 7.3x10'°  7.2x10'3
1-4 23 0.68 OK 7.0x10'5 6.9x10'?2
I-5 22 0.71 OK 6.2x10'* 7.0x10'?
I-6 19 0.69 OK 6.9x10'° - 7.3x10'3
1-7 28 0.61 OK 7.1x10'%  7.1x10'3
I-8 26 0.62 OK 7.2x10'5 7.2x10'3
1-9 22 0.65 OK 7.5%10'%  7.4x10'3
1-10 21 0.66 OK 8.0x10*°® 7.5x10'?
I-11 30 0.70 OK 6.8x10'° 7.0x10'3 -
1-12 29 0.72 OK 7.0x10'°  7.1x10'2
Comparative
Example No. -

I-1 48 0.69 - OK 7.6x10*5 8.5x10'2
I1-2 45 0.71 OK 8.1x10'5 1.5x10'3
1-3 63 1.05 NG 5.5x10'* 5.5x10'!

Each test was carried out as follows.

Except in

the tests for electrolytic corrosion regsistance, test pieces

from which copper foil was completely etched off were used.

Drilling processability: After through holes were

5 made by using a drill of ¢0.4 mm at 80,000 r.p.m. and at a

feed rate of 3,200 mm/min, the hole walls were examined for

cracks which were made by, for example, the peeling on the

base material/resin interfaces.

The examination for the

cracks in the hole walls was carried out by boiling each

10 drilled test piece in a red checking liquid for an hour,



heating at 400[err] C for 24 hours was dipped in each of the treating

| i qui ds obtained in Exanples I-1 to 8, and was then dried by heating
at 120[err] Cfor 30 mnutes, to obtain a glass 15 fabric the surface of
whi ch was coated with a silicone ol igoner or a silicone

ol i goner/ coupling agent m xture. The adhesi on anounts of the silicone
oligoners in the treated gl ass fabrigg were 0.08 to 0.11 % by wei ght.
EXAMPLE 1-9 20 The gl ass fabr treated mﬁth the treating

li quid f le I dh | %
by ‘wei ght) wﬁsc%%ﬁ?q £ %#Jab&}%%%% B He1d, shiriesfads anéoﬁ??eﬁfﬂﬁﬁ%gé %

by wei ght of | e a
pr oduced 25t y Fﬁ?rp%eon I car %&%ﬁﬂf{%&%&xéﬁs}t %ngé)-(::[%ug'ﬁlr[%rrgg?entrL Shd
0.5 % by weighted weRid$ S€izb mIesyas g :dgi ed by heating

40 at 120 C for 30 mnutes, to obtain a glass fabric the surface
of which was treated watbraabsbrpbﬂenolwgswmalemthtealfzmmethe coupling
agent. The adhesi on anount of the silane coupling . agent was 0.05 % by

wei ght. 5 sliffengnge |bqween the weight ®te agn@Imailasitiater pagt &rewi t h the
treating liqui |l e 1-4 (adhesi on anpunt  of S|I|cone O|I%m

0 68 00 % ' Unlant pESeT.a IR RS UTS SOOkSTeSE8ts Ghal

unit: % by weight
Soldering heat resistance: After a two-hours
. pressure cooker test (121°Cc, 2 atm), each test piece was
10 dipped in a solder bath of 260°C for 20 seconds, and its
surfaces were visually observed. In the table, "OK" means
the absence of measling or blistering.
Insulation resistance: Both at a normal state and
after a five-hours pressure cooker test (121°c, 2 atm), each
15 test piece was applied with a voltage of 500 V for one
minuté, and the insulation resistance was then measured.
unit: Q
As to Example I-1 and Comparative Example I-2,
tests for electrolytic coriosion reéistance were. carried out.
20 Electrolytic corrosion resistance: Each laminate
was drilled by using a drill of ¢0.4 mm to make 300 through
holes in total arranged so that six lines each including 50
holes (pitch between holes: 1.0 mm) were lined in columns
with a space of a hole pitch of 0.7 mm. The through-holes
25 were copper-plated to 35 um thickness by conventional
electroless plating and electric plating. The laminate was
then wired by photolithography'so that the 50 through holes
in each line were connected in a form of connected cranks

with lands of 0.6 mm diameter and connecting lines of 0.1 mm



containing 0.5 % by weight of N-[err]-(Nvinylbenzylam noethyl)- 10

y-am nopropyl trimet hoxysil ane[ err] hydrochl oride (Trade nane: SZ- 6032,
produced by TorayDow Corning[err]Silicone Co., Ltd.), as a sil ane
coupling agent, and 0.5 % by wei ght of acetic acid, and was then dried
by heating at 120 C for 30 m nutes, to obtain a glass fabric the
surface of which was treated with a 15 sjJicone oligoner and a sil ane
coupl i ng agent The adhesi on anount t he silane coupling agent was
0.04 * by me fabric of 0.2

mm t hi cknes¥®% eaggﬁ H}rxéwgaﬁgﬁtWﬁﬁeaF°EBEGE9?o?l§ﬁrﬁ8g?iym8§ €di pped in

;23 aqueogin éﬁ%% Eﬁy0|g€y§%F%§§PF??n§? oxyS| ane %ﬁﬂgﬁg&%aﬁgmgﬁs 0

187, producegdup Nﬂom doinmdicted 1ihkd: As 3§o§e§' bAdCthe oth8¥P i-BG aasnt,
and was then dried by heating at 120[err] C for m nut es, taln a

gl ass fabri eathodas.f ace of which was 25 coated with the coupllng agent

i n an adhesi on amount of 0.1 % by wei ght. The surface-treated gl ass
fabric was then di ppelin Comparatinetﬂxﬁmplq;liZynqbqﬁinnkﬂxibneabdpnn(3 | -4
and dried by heatlng at
120[ err] C f uesFariGhlt dLonducdivg AngddraFilamppty taek placguabae*e' 420

e S | K B R a2, 508, R R EdERSEe
was 10 Q or more even 1500 hours later.
The results show that the copper-clad laminates
10 obtained in Examples I-1 to 12 had sufficient soldering heat
resistance, were hardly cracked by drilling, lost little
insulation resistance by water ébsorption and had improved
electrolytic corrosion resistance.
The'prepregS'for printed wiring boards produced by
15 the method of the present invention can imprdve the laminates.
produced by using the prepregs in drilling proceésability and
in insulation properties including electrolytic corrosion
resistance, without deteriorating the properties of the

conventional laminates.

20 (II) Examples of the method of producing resin varnishes for
printed wiring boards and laminates produced by using the

resin varnish, Referential Examples and Comparative Examples
REFERENTIAL EXAMPLE II-1

To a glass flask equipped with a stirring
25 apparatus, a condenser and a thermometer were introduced y-
glycidoxypropyltrimethoxysilane (Trade name: A-187, produced
by Nippon Unicar.Co., Ltd.), as a silane coupling agent, and

methyl ethyl ketone, to produce a treating liquid of a solid



5 EXAMPLE [|-12 A glass fabric of 0.2 nmthickness degreased

by heating at 400 C for 24 hours was di pped in the aqueous :
sol ution which was the sane as that used in Exanple I-10 and cont ai ned
N-[err]-(N-vinyl benzyl am noet hyl )-y- 10

am nopropyl tri met hoxysi | ane[ err] hydrochl ori de (Trade nane: SZ- 6032,
produced by TorayDow Corning[err]Silicone Co., Ltd.), as a "sil ane
coupling agent, and was then dried by hea%?ng at 120[err] C for 30
mnutes, to obtain a glass fabric the surface of whic was coated with

the coupl i nGoRFEmt iaf A0 Fdb¥swedohtounCadrined letym?aaepaﬁzcic#ﬁe
EELL‘C‘.EZdtIﬁ%%%fSIZ Y el MaRet 2B, snp cReBRIRG' DiblSe’ LATRR dpopli U o
Lo obtain add 3P & ny JAYHE dedas Ul U 2bathobl BAT:HUILAR' £higaled With

t he S|I|cone ollgone esi on anount o e silicone

ol i goner wagmiGdeovs Wdihlstirred fo%ﬁéRAEh¥EaEXAUBhEtém erature, to

As a glass fabric base material, the glass fabric .2 mmt hi ckness
and w t hsan patifdeora areatingg 1)1quid coltpdindagy ar sprlfhcenrttbat;al | ane
(Trade nane: A-187, produced 25 by N ppon Unicar Co., Ltd.) of 0.1 % by
wei ght, whi dnoreganie fillersane as that used in Exanple I-11, was used.

42 COVPARATI VE EXAMPLE | -2

REFERENTIAL EXAMPLE II-2
To a glass flask equipped with a stirring
apparatus;.a condenser and a thermometer were introduced N-B-
10 (N-vinylbenzylaﬁinoethyl)-y-aminopropyltrimethoxysi1ane'
hydrochloride (Trade name: SZ-6032, produced by Toray*Dow
Corning*Silicone Co., Ltd.), as a silane coupling agent, and
methyl ethyl ketone, to produce a tféating liquid of a solid
content of 10 % by weight. Calcined clay (mean-particle
15 size: 1.2 pm) was added to the treating liquid in an amount
of 50 ¥ by weight based on the resinous solid, and the
mixture was then stirred for one hour at room temperature, to
produce a treating liquid containing a surface-treated

inorganic filler.

20 REFERENTIAL EXAMPLE II-3
To a glass flask equipped with a stirring
apparatus, a condenser and a thermometer were iﬁtroduced
isopropyltris(dioctylpyrophosphate) titanate (Trade name:
KR46B, produced by Ajinomoto Co., Ltd.), as a titanate
25 coupling agent, and methyl ethyl ketone, to produce a
treating liquid of a solid content of 10 % by weight.

Calcined clay (mean particle size: 1.2 pm) was added to the



As a glass fabric base material, the glass fabric of 0.2 mmthickness
and wi th an adhesion amount of N-[err]-(N
vi nyl benzyl am noet hyl ) -y-am nopropyl tri net hoxysilane 5 hydrochl oride

(Trade nane: SZ-6032, produced by Toray[err] Dow Corni ngSi | i cone Co.,
Ltd.) of 0.1 % by weight, which was the sane as that used in Exanple
l-12, was used. COVPARATI VE EXAMPLE | -3 In place of a

silicone oligoner treating liquid, a 10 4f&thanol solution containing 1.0 %
by wei ght of an oxy- nodi fied silico i] (Trade nme: _.KF101

oY oducod by CERRFLRG Liapid, 1fnam pRpuBs Of B § Gucvefalt Based 6 Fhe i ng
l'iquid. | ass fahri c Lak S r y alinog.,.at

o o o HeRRRES gbAYHC ol Gng WAL ERES® LHER! SRTEHoR cbEbha0NL:
dried by heald Rooil thaPeiaiture,! ¥ pPoBLBE! 85 trbatPRG2LIgdid conggi‘ﬁ%ng
fabric the surface of which was coated with the silicone oil. The

adhesi on amauigur&adeltrealte@ ifofigandas fillerQ. 12 % by wei ght.
The gl ass fabrics obtained in Exanples I-1 to 12 20 and Conparative

Exanples I-1 to 3 were inpregnated with the foll owi ng epoxy resin
varni sh, and then dried by heating at 140 C for 5 to 10 mnutes, to
obt ai n pPepEXIPHME I I-dsi nous solid content of 41 % by wei ght. Four

of 35 pm 251 hl ckneotn ot B8 CELUAK B IREL O R o SFsifed pr opr eg,
S0 e ORAT N, PY PRSI S B B B8RSR R 4B oduceas
solution of 40 g of tetramethoxysilane dissolved in 93 g of
methanol,.and after 0.47 g of acetic acid and 18.9 g of
10 distilled water wereladded thereto, the mixture was stirred
for 8 hours at 50 C, to synthesize a silicone oligomer having
a polymerizétion degree of siloxane units of 20 (conversion
from the weight average molecular weight determined by GPC,
and the same shall apply hereinafter). The functional end
15 groups of the silicone oligomer, which are reactive to
hydroxyl groups, are methoxy groups and/or silanol groups.
Méthyl ethyl ketone was added to the obtained.
silicone oligomer solution, to produce a tréating liquid of a
s0lid content of 10 % by weight. Calcined clay was added to
20 the treating liquid in an amount of 50 % by weight based on
the resinous solid, and the mixture was then stirred for one
hour at room temperature, to produce a treating liquid

containing a surface-treated inorganic filler.

EXAMPLE II-2
25 By using the same reactor as used in Example II-1,
0.53 g of acetic acid and 15.8 g of distilled water were

added to a solution of 40 g of trimethoxymethylsilane



43 copper-cl ad | am nat es. Brom nat ed bi sphenol A epoxy resin

(epoxy equi val ent wei ght: 530): 100 parts by wei ght

D cyandi am de: 4 parts by weight 5 2-ethyl-4-nmethylimdazole: 0.5 parts
by wei ght These conpounds were dissolved in a sol vent

m xture of nethyl ethyl ketone/ethylene glycol nononethyl ether (1/1
weight ratio), to prepare a resin varnish with a non-volatile solid

content of 70 % by wei ght, which was used%s the above- 10 described

i Lsh. Th bt ai doupl e-si ded -cl ad
Fgﬁf%aggglnd&%é%é%gde}gngﬁeg PSrmSFPPEng %#g§g§§§ﬁ+¥€?§é &ﬂ?ggggggofp?ion,
ff"sf'g(rj' |n|9| ?.%%fig&'%_ﬁi%ﬁn%ehﬁﬂqg 4858t E0Ned St fre ' %S111c0dESY! tj 4‘” €

Tabl e -1 Ppapgbmess haingMa"pbiymerization degregxbfléfﬁoxane uPt8 of
Sol deri ng I nSul ati on processability absorption heat

-resistance (§. The functionalCeadkg¥bups of(th&)siliconécslsgemes,
Nor mal After ' state

5-hr PCT5 whiEhaemec ridactive tol hydroxyl grofifs, are meth@xy?groups = K
6. 1x10[err] 6.7x10[err] -2 25 0.70 X

6. 4x10[ er r ] and/o¥1 id@nol groups.

Methyl ethyl ketone was added to the obtained
siiicone oligomer soiution, to produce a treating liquid of a
solid content of 10 % by weight. Calcined clay was added to
10 the treatihg liquid in an amount of 50 % by weight based on
the resinous solid, and the mixture was then stirred for one
hour at room temperature, to produce a treating liquidl

containing a surface-treated ihorganic filler.

ﬁXAMPLE I1-3

15 " By using the same reactor as used in Example II-1,
0.60 g of acetic acid ahd 14.0 g of distilled water were
added to a solution containing 34 g of
dimethoxydimethylsilane and 8 g of tetramethoxysilane
dissolved in 98 g of methanol, and the mixture was then

20 stirred for 8 hours at SGTL to sfnthesize a silicone
oligomer having a polymerization degree of siloxane units of
28. The functional end groups of the silicone oligomer,
which are reactive to hyd;oxy; groups, are methoxy groups
and/or silanol groups. _ _

25 Methyl ethyl ketone was added to the obtained
silicone oligomer solution, to produce a treating liquid of a
solid content of 10 % by weight. Calcined clay was added to

the treating liquid in an amount of 50 % by weight based on



-3 27 0.70 K 7.3x10[err] 7.2x10[err]

| -4 23 0. 68 K 7.0x10[err] 6.9x10[err]

-5 22 0.71 XK 6.2x10[err] 7.0x10[err]

-6 19 0. 69 K 6.9x10[err] 7.3x10[err]

-7 28 0.61 - K 7.1X10[err] 7.1x10[err]

-8 26 0.62 K 7.2x10[err] 7.2x10[err]

-9 22 0. 65 x50 7.5x10[err] 7.4x10[err]

-10 21 0. 66 8. 0x10[ er 7.5x10[ err]

| -11 the resinous sqlif) and the @KKturGBW@ﬁlG%GPrFti¥r9§169€rPPe
ICorlnz)ar ative hzdgur B&rﬁﬂ%‘“ ,@mpé%'aturle,l to producha thjeer ! ]n ?lélxl%[ err] oK
7.6x10[ err] - 0.71 XK

8 1x10[ err] %ﬁéggnﬁgér% surfac%_ﬁieated ind%%inlc filler.l.05 NG
5.5x10[err] 5.5x10[err] Each test was carried out as
foll ows. Except in the tests for electrolytic corrosion resistance,
test pi eces ExaMPIR aravdii ch copper foil was conpletely etched off were
used. Drilling processability: After through holes were 5
made by &sing a drill Bygf upgéng] theé samet r88¢000 aspusedain Example IIfked
rate of 3,200 nmmn, the hole walls were exam ned for cracks which
vere made by0-6%rg hmsetic rReidkanthd ol et dist&dé@drrmaéerawﬁr@si n
interfaces. T, xan1nat|on or the cks the hole walls was
carried out Qfs‘f 19 Ry el "{‘?R) qﬂqt}qiég.%gtao in a red checking liquid

A SO Py

o Son s Shaissgted 56% O WA VS R M il VU

the 5 did f asenefedefares ﬁds\e;svveaigfﬁo o, aoneyithestiabeaasillibéne :
oligomer having a polymerization degree of siloxane units of
'30. The functional end groups of the silicone oligomer,
which are reactive to hydroxyl groups, are methoxry groups
and/or silanol groups.

15 Methyl ethyl ketone was added to the obtained
silicone oligomer solution, to produce a treating liquid of a
solid content of 10 % by weight. Calcined clay was added to
the treating liquid in an amount of 50 $ by weight based on
the resinous solid, and the mixture was then stirred for one

20 hour at room temperature, to produce a treating liquid

containing a surface-treated inorganic filler.

EXAMPLE II-5
By using the same reactor as used in Example II-;,
0.52 g of acetic acid and 18.3 g of distilled water were
25 added to a solution containing 20 g of trimethoxymethylsilane
and 22 g of tetramethoxysilane dissolved in 98 g of methanol,

and the mixture was then stirred for 8 hours at 50°C, to



wei ght after a two-hours pressure cooker test (121 [err]C, 2 atn).

unit: % by wei ght Sol dering heat resistance: After a

t wo- hour s pressure cooker test (121 C, 2 atm), each test piece was 10
- dipped in a solder bath of 260[err]C for 20 seconds, and its surfaces
were visually observed. In the table, "OK" neans t he absence of
nmeasling or blistering. I nsul ation resistance: Both at a
normal state and after a five-hours ?%essure cooker test (121 C, 2

tm, h 15 t. pi . li,ed with | t f 500 V.f
it e and SSRGS Licore] gldoofiss PRz oe AoBplimes zatyan, SoGzee
As 10 !Exarrploef | 'iao%%ec%m@’sat&f/ ?@ameeafhh%tional Egét ér{aﬂé el %CH:B@ ytic
corrosion rési stance were carrredut. "% | 8Ctr Fy?lc

COrrosi on r eI 015YdhdrAMyidlch are réastdvél ltsdnpuraﬁgmggeoqﬁg' | agk

[err]0.4 mmto nake 300 't hrough holes in total arranged So thaf six
| i nes each methodiyn@yrwups andyaresiljaniodh greupsen holes: 1.0 mm were |ined
i n colums with a space of a hole pitch of 0.7 mm The through hol es

25 wer e5copper - pl at edetbyBsethyl | ketone kwas sadded oty the whitained
el ectroless plating and electric plating. The |am nate was then wired
by phot ol i t Fddrigame s3igemen golytion. ofgh Prodase a treptinghlignddyefea

connected in form of connecte r ank ith lands. of 0.6 di_anet er

and connect Igﬂ}iiqorwtﬁntoo% ﬁ’g q; (i)y wesight. \c’\fa&cinea clay was gg]ded to

46 W dtfe TSNS 1SR WS Br” UM D2 50°% 8L 18AE based on
the resinous solid, and the mixture was then stirred for one

10 hour at room temperature, to produce a treating liguid

- containing a surface-treated inorganic filler.

EXAMPLE II-6
By using the same reactor as used in Example II-1,
~O.52 g of acetic acid and 16.5 g of distilled water were
15 added.to a solution containing 10 g of
dimethoxydimethylsilane, 10 g of trimethoxymethylsilane and
20 g of tetramethoxysilane dissolved in 93 g of methanol, and
the mixture was then stirred for 8 hours at 50°C, to
synthesize a silicone oligomer having a polymerization degree
20 of siloxane units of 23. The functional end groups of the
silicone oligomer, which are reactive to hydroxyl. groups, are
methoxy groups and/or silanol groups.
Methyl ethyl ketone was added to the obtained
siligone oligomer solution, to produce a treating liquid of a
25 solid content of 10 % by weight. Calcined clay was added to
the treating liquid in an aﬁount of 50 % by weight based on
the resinous solid, and the mixture was then stirred for one

hour at room temperature, to produce a treating liquid



anot her, and 100 V was applied at 85[err] C/ 85%H by using one group of
the connected |ines as anodes and the other group as cat hodes. 5

In Conparative Exanple 1-2, continuity breakdown due to CAF
(Conductive Anodic Filanment) took place about 1200 hours later, while
in Exanple I-1, the insulation resistance was 10[err] [err] or nore
even 1500 hours later. _ The results show that the copper-clad
| ami nates 10 obtained in Exanples I-1 t®212 had sufficient soldering heat
resistance, were hardly cracked by drilling, lost [ittle _ insulation
resi stance g9nkaieinghaoppriageskieated pergamic fillerctrol ytic corrosion
resi st ance. The prepregs for printed wiring boards produced
by 15 the nethod of the present invention can inprove the |am nates
produced bygusipget Rg_RBrepregs in drilling processability and in

I nsul ation properties including electrolytic corrosion resi stance,

W thout deterioratingy NEsiHP RN ikl irdddtor as u8R¥ERAN ERAmplaniRaies.

20 (11) Exanples of the method of producing resin varnishes for

printed w r ong4bganbds asetitagchdt aAdpLYd8cgdobydistiDlédevater wese n

varni sh, Referential Exanples and Conparative Exanpl es REFERENTI AL
EXAVPLE $1| - 8dded to a solutidn cogtainingad4Q @oof ppetraethoxysilaneéng 25
apparatus, a condenser and a thernoneter were introduced y-

gl yci doxypr 83FEeAves: AbxY3i 0af€ petharohanand sthemixtyer céds thenpy N ppon
Uni car

oo, o podabe Roelezhpige FRoRh'SY 85 hveiee o JEHMnS

oligomer having a polymerization degree of siloxane units of
19. The fﬁnctional end groups of the silicone oligomer, .

10 whicﬁ are reactive to hydroxyl groups, are ethoxy groups
and/or silanol groups.

Methyl ethyl ketone was added to the obtained

silicone oligomer solution, to producé a treating liquid of a
solid content of 10 % by weight. Calcined clay was added to

15 the treating liquid in an amount of 50 § by weight based on
the resinous solid, and the mixture was then stirred for one

hour at room temperature, to produce a treating liquid

containing a surface-treated inorganic filler.

REFERENTIAL EXAMPLE II-4

20 _ The procedure of Referential Example II-1 was
repeated, except that talc (mean particle size: 12 pm) was
used as the inorganic filler, to produce a treating liquid

containing a surface-treated inorganic filler.

REFERENTIAL EXAMPLE II-5

25 The procedure of Referential Example Ii—l was



47 content of 10 % by weight. Calcined clay (nmean particle si ze:
1.2 pm was added to the treating liquid in an anpunt of 50 % by

wei ght based on the resinous solid, and the m xture was then stirred
for one hour at roomtenperature, to 5 produce a treating |liquid
containing a surface-treated inorganic filler. REFERENTI AL
EXAMPLE 11-2 To a glass flask equipped with a stirring
apparatus, a condenser and a thernoneter 9% re introduced N-[err]- 10

(N-vi nyl benzyl am noet hyl ) am nopropyl tri met hoxysj | ane hydrochl ori de
(Trade” nanerepeatedz, efiﬁﬁﬂﬁcﬁﬁaﬁys#&‘aﬂb‘wa“ Pa{ﬁ“ﬁ‘r?ng‘f’e?‘?i §1‘? JURL W3S
Ltd.), as a_sil.ane plin roduce

a treating PF&G.BSO §8?§8gg§ ftgﬂ?ﬁntt%fpﬁ% %b% G%f E?%ﬂ%k cl ay
amoan - CeftaiRing Llaneicflle oﬁf“dﬂﬁ %@?%%ﬁfs*if?*h”gakh“?hg e

m xture was then stirred for one hour roomtenperature, to pr oduce
a treating liquid containing a surface- treated i norganic filler. 20
REFERENT| ALEEKXMPREEIIL83 To a glass flask equipped with-a
stirring apparatus, a condenser and a thernoneter were introduced
i sopropy5tris(di octylToyrthEhcsighixiane taltigomesr Ehladdomambtained HR46B,
produced by Ajinonoto Co., Ltd.), as a titanate
Example II-1 were added y-glycidoxypropyltrimethoxysilane
(Trade name: A-187), as a silane coupling agent, and methyl
ethyl ketone, to produce a treating liquid having a solid
content df 10 % by weight (silicone oligomer:A-187 = 1:1
10 weight ratio). Calcined clay was added to the treating
liquid in an amount of 50 $ by weight based on the resinous
solids, and the mixture was stirred for one hour at rocom
temperature, to obtain a treating liquid containing a

surface~treated inorganic filler.

15 EXAMPLE II-9 _
To the silicone oligomer solution obtained in

Example II-1 were added isopropyltris(dioctylpyrophosphate)
titanate (Trade name: KR46B), as a titanate coupling agent,
and methyl ethyl ketone, to produce a treating liquid having

20 a solid content of 10 % by weight (silicone oligomer:KR46B =
1:1 weight ratio). Calcined clay was added to the treating
liquid in an amount of 50 % by weight based on the resihous
solids, and the mixture was stirred for oﬁe hour at room
temperature, to obtain a treating liquid containing a

25 surface-treated inorganic filler.

The treating liquids, which were obtained in



25 coupling agent, and nethyl ethyl ketone, to produce a treating

liquid of a solid content of 10 % by wei ght. Cal ci ned clay (nean
particle size: 1.2 [err]m was added to the

48 treating liquid in an amount of 50 % by wei ght based on the
resinous solid, and the m xture was then stirred for one hour at room
tenperature, to produce a treating |iquid containing a surface-treated
inorganic filler. 5 EXAMPLE I1-1 54 In a glass flask

equi pped with a stirrin a ratus, a.cqQndenser and_a.thermoneter was
i ntroduced égxampl%%lﬂ%ont%fg %P‘f}l Referary 6‘?9‘?|1le§ngld'ils§:& ve@ndy 93 g
of met hanal f 0. acetj c .aci 18 f .1
distilled wat é}ot%;geéjasgﬁ"[e%‘%%_e%ia&eﬁ ﬁgm%i_?[%l}r%e f%&g%g' i"r P’%&‘% %eaqegir to
hours at 50 gg°d Oa?ﬁ“lﬁfes'f%ﬂl%vﬁﬂg’ %@?nohhggﬁélhﬁﬁhng solvefit mixture
pol yneri zation degree of siloxane-units of 20 (conversion fromthe

vei ght aver gge ﬁ@élﬁﬁyléfhyﬁiléﬁ%oﬁ@}@ﬂghm 1 yB8E. monomehy 1t leheany 1shal |
en

apply hereinafter). The functional 15 groups of the silicone oligoner,

whi ch ar 6 r easiglve t@tio) wénelradded ctheneto,arte produce gesips vardishes

si |l anol groups. Met hyl ethyl ketone was added to the obtained
silicone ol igborerseblidt¢omtent gf SMlde by medghithg | i quid of a ‘solid
content .of 10 % by weight. Calcined clay was added to 20 the treating
liquid in an amount of 50 % by wei ght based on the resinous solid, and

the nixtureeg¥gh££§%g3t£{é6ﬁggo &”Eioxy resin (epoxy equivalent weight:
530): 100 parts by weight
Dicyandiaﬁide; 4 parts by weight
10 2-ethyl-4-methylimidazole: 0.5 parts by weight

COMPARATIVE EXAMPLE II-1
Calcined clay, the surface of which had not been
treated, was mixed into a solvent mixture of methyl ethyl
ketone/ethylene glycol monomethyl ether (1:1 weight ratio) to
15 a content of 50 ¥ by weight, and the above-described resin
material was then added thereto, to produce a resin varnish

of a solid content of 70 ¥ by weight.

COMPARATIVE EXAMPLE II-2
To 100 parts by weight of the resin varnish
20 produced in Comparative Example II-1 was added 2 parts by
weight of y-glycidoxypropyltrimethoxysilane as a silane

coupling agent.

COMPARATIVE EXAMPLE II-3
A resin varnish was produced in the same manner as

25 in Referential Examplé 1I-1, except that the calcined clay



hour at roomtenperature, to produce a treating liquid containing a

surface-treated inorganic filler. EXAMPLE 11-2 25 : By usi ng
the sane reactor as used in Exanple I1-1, 0.53 g of acetic acid and
15.8 g of distilled water were added to a solution of 40 g of

tri met hoxynet hyl si | ane 49
dissolved in 93 g of nethanol, and the m xture was then stirred for 8

hours at 50 C, to synthesize a silicone 35 oligoner having a
pol ynmeri zati on degree_of ,sil oxane units_of, 5. The fungcti opal enq
groups of t¥Rs sFng‘Bﬁg ¥iER oM epoxy vippdtrind §jeéc‘f9% Qi InaReRps,

et one was. SHHEY 1 BrofuoRl af shln ey Tiiel Gornditds) ot b ie, Be

produce a tigatLpgahbddbdpPi ¢solid content of 10 % by weight.
Cal ci ned clgyémas gﬁ eﬁ tg ? ? %ntreating liquid in an anmount of 50 % by

wei ght based on the resinous solid, and the m xture was then stirred
for one hour at roomtenperature, to produce a treating |liquid:
cont ai ni ng GOMBARATEVEr BAAMELENDIg&nic filler. | EXAMPLE 11-3 15

By using the same reactor as used in Exanple I1-1, 0. 60 % of acetic
acid and 14.0 g of diThe |sid@ngsaicoupldng agentayged iv Befereritdalcont ai ni ng

34 of
g Example II-1, namely y-glycidoxypropyltrimethoxysilane, was

dissolved in methanol to produce a treating liquid of a solid
content of 1 & by weight, wherein calcined clay the surface
of which héd not been treated was dipped for one hour with

10 stirring and was then dried at 120°C for one hour. A resin
varnish was produced in the same manner as in Comparative
Example II-1, except that the treated, calcined clay was

used.

A glass fabric of about 0.2 mm thickness was

15 impregnated with each of the resin varnishes produced in
Examples II-1 to 9, Referential Examples II-1 to 5 and
Comparative Examples II-1 to 4 to obtain impregnated glass
fabrics, which were then heated to 140°C for 5 to 10 minutes
to dry, to obtain prepregs of a resin content of 41 % by

20 weight. Four sheets of each prepreg were superposed on each
other, with copper foil of 35 pm thickness superposéd on each
side of the superposed prepreg, and then bonding was
performed under the pressing conditions of 170fc, 90 minutes
and 4.0 MPa, to produce double-sided copper-clad laminates.

25 ' The obtained double-sided copper-clad laminates
were examined for drilling processability, water absorption,

soldering heat resistance and electrolytic corrosion



di met hoxydi nmet hyl sil ane and 8 g of tetranethoxysilane di ssolved in 98
g of nethanol, and the m xture was then 20 stirred for 8 hours at

50[err]C, to synthesize a silicone ol i goner having a polymeri zation
degree of siloxane units of 28. The functional end groups of the
silicone oligoner, whi ch are reactive to hydroxyl groups, are nethoxy
gr oups and/ or silanol groups. 25 Met hyl et hyl ketone was
added to the obtained - silicone ollgdﬁ%r solution, to produce a
treating liquid of a solid content of 10 _* t | ci ned_cl ay
was added t29515tapﬁ§°tr39Piﬁ&spiﬁﬁlEanléﬁtﬁﬁDﬁﬂtTﬁﬁlgﬁ @5%@ gh¥-Based
on t he reS|nous solid,
and the m xture was then stirred for one hour at roomtenperature, to
produce a treating liquid contaiﬁbhyadlsbrface treated inorganic
filler. EXANPLE ||-4 By using the sane reactor as used

in Exanple TT-T, 1§§§ and 17.8 gEQ&mﬂsétllled wat er
wer e added to a solutlon con alnlﬁg 50 g. of

di met hoxydi et hyl si | ane and—%51?4#—4{%+ methexysH-anre———e-ssetlved—h
105 g of methanol, and t heTkiXkt &F22 wd3-3 henIl1h 312 r d8-30II84holk P allHp

C, to synthesize a silicone ol i goner havi ng a QoLynerlzatlon degr ee of

si | oxane unighgtfy qualitd0- Nde fugctingal effod BHBE Bbod NGodll | G Good
ol i gomer,

Appearance Good Good Good Good Good Good Good Good Good
of prepreg
Drilling 24 22 25 18 22 21 17 18 16
‘processability

(crack %)
Water 0.71 0.70 0.75 0.74 0.71 0.70 0.73 0.73 0.71

absorption (wt%)

Soldering OK OK CK OK OK OK OK OK OK
heat : '
resistance

Electrolytic >500 >500 >500 >500 >500 >500 >500 >500 >500
corrosion .
resistance (hr)




whi ch are reactive to hydroxyl groups, are methoxy groups and/ or

silanol groups. 15 Met hyl et hyl ketone was added to the obtained
silicone oligoner solution, to produce a treating liquid of a solid
content of 10 % by weight. Calcined clay was added to the treating
liquid in an amount of 50 % by wei ght based on the resinous solid, and
the mxture was then stirred for one 20 hour at roomtenperature, to
produce a treating liquid contalnlné a surface-treated inorganic
filler. EXAMPLE 11-5 Table BY-2isi ng the sane reactor as used
in Exanple I1-1, 0.52 g of acetic aC|d and 18.3 g of dIStI||ed mater

were 25 add

and 22 g of tetranethox;' 0 T he
m xture was then stlrred_LQL_B hours at SQLELLLCP_to
51 synt hesi ze a sil It€he aL+40nEr5haling 4aIp®| yIErlzaT-2n IBg eRI-4
of siloxane units of 25. The functional end groups of the silicone
ol i goner, Wﬁﬁﬂslb&%t& e I %' E gro s
and/ or sil anol “groaps.” =5 E%éghyﬁéé? hy etone was adde
obtained = silicone oligonmer solution, to produce a treating I|qU|d of a
sol i d cont eAppesran0e % by Gm@hﬁood:alGooduedGobdmed added t &G N& he NG
treating |iaeigkdptegn anount of 50 % by wei ght based on t he resinous
solid, and the mxture was then stirred for one

Drilling 19 23 24 23 23 38 37 40 36

processability

(crack %)
Water 0.70 0.74 0.73 0.69 0.68 0.88 0.88 0.95 0.80

absorption (wt%)

Soldering oK OK OK OK OK OK OK OK OK
heat
resistance

Electrolytic >500 >500 >500 >500 >500 288 288 216 360
corrosion
resistance (hr)

Each test was carried out as follows. The coating
guality and appearance of the prepregs were evaluated
previously by visual observations. As to the coating
quality, the prepregs which did not cause adhesién of

5 inorganic fillers to rolls were rated as “Good", and the
prepregs which caused such adhesion more or less as "NG". As
to the appearance of prepregs, prepregs which had the same
even surfaces as of those containing no inorganic fillers
were rated as "Good", the others as "NG".

‘10 ' Except in the tests for electrolytic corrosion



10 hour at roomtenperature, to produce a treating |liquid containing a

surface-treated inorganic filler. EXAMPLE 11-6 By
usi ng the sane reactor as used in Exanple I1-1, 0.52 g of acetic acid
and 16.5 g of distilled water were 15 added to a sol ution containing 10 g
of di met hoxydi nmet hyl sil ane, 10 g of tri nethoxynethylsilane and 20
g of tetranethoxysilane dissolved in 93 % of nmet hanol , and the m xture
was then stirred for 8 hours at 50[err]C synthesize a silicone

[ havi I i zat d
ool S g AL DR T BR U AndrAlS, .
hydr oxyl g%%ﬁed L& werggggg?xy groups and/ or silanol groups.

Met hyl et hy etone was a 0 the obtained silicone oligoner
solution, to produce @iy 'ﬁddéﬂédi)ﬂfitﬁr ATt throRdhe o1k ary by
wei ght . Cal ci ned clay was added to the treating liquid in an anount of
50 % by wei padebbycasdng a drﬁma o€s$00dsmmoat d80 p000 t hep i Xt amé@ a@Sat hen
stirred for one hour at roomtenperature, to produce a treating quuid
52 Bonferd mgte odr 8a200t maAmdd, i theghale wallsrvere examinged/pPfer|| -
By using the sanme reactor as used in Exanple I1-1, 0.34 g of acetic

acid and 13CBagkst wikich weze magder byer for example, the peeling on the

base material/resin interfaces. The examination for the
cracks in the hole walls was carried out by boiling each
‘drilled test piece in a red checking liquid for an hour,

10 microscopibally observing the wall surfaces, and determining
the percentage of the soaked area on the hole walls (average
of 20 holes). unit: %

Water absorption: was calculated from the
difference between the weight at a normal state and the

15 weight after a two-hours pressure cooker test (121°C, 2 atm).
unit: % by weight

Soldering heat resistance: After a two-hours
pressure cooker test (121°C, 2 atm), each test piece was
dipped in a solder bath of 260°C for 20 seconds, and the

20 surfaces thereof were visually observed. In the table, "OK"
means the absence of measling or blistering.

- Electrolytic corrosion resistance: In the same
manner as described above, the time taken to cause confinuity
breakdown by application of 100 V at 85 C/85%RH was measured.

25 Also, the continuity breékdown was confirmed to be caused by
the CAF (Conductive Anodic filament) between through héles.

The results show that the prepregs of Examples II-1
to 9 and Referential Examples II-1 to 5 had good appearance,

and the laminates produced by using these prepregs had



5 added to a solution containing 40 g of tetraethoxysil ane di ssol ved

in 93 g of nmethanol, and the m xture was then stirred for 8 hours at
50 C, to synthesize a silicone.. ol i goner having a polynerization degree
of siloxane units of 19. The functional end groups of the silicone
oligonmer, 10 which are reactive to hydroxyl groups, are ethoxy groups

and/ or silanol groups. - Met h I et hyl ketone was added to the
obt ai ned silicone ollgoner sol ution,®¥o produce a treatlng I|qU|d of a
solid content o 0 @6 Cal ci ne |ay was, add

treating |i G %é# @Gaﬁ)ﬁ % ﬁ%eba§88°5ﬁed fit%ig W3§Fﬁous

solid, and r room
tenperature, to prégFS% reatlﬁtbﬁagiiég gﬁacgﬁtdalnPEng&surface treated
i norgani c fidiledtroly tic d%%%@@@%ﬁ!ébs&é&kﬁb& "Pérti@ularly theThe

procedure of F@ferentla Exanple 11-1 was repeat ed, except that talc
(mean parti grepgret prbduted\dh ExampleedIasitite Dneagasdcnbi hbResibf of

produce a treating liquid containing a surface-treated inorganic

filler. 5 dinorgdrbleEAHANlekis EdAMellEs|, | and ¥Bre particulamdypimprdwed dh

Referential Exanple Il-1 was 53
coating quality.

The prepregs which are produced by using the resin
varnishes produced by the method of the present invention are
excellent in appearance, and can improve the laminates

10 produced by using them in drilling processability and in
insulation properties including electrolytic corrosion
resistance, without deteriorating the properties of the

conventional laminates.

(I1I) Examples of resin compositions (A) for printed wiring
15 boards and laminates produced by using the resin compositions

(A), and Comparative Examples
EXAMPLE III-1

To a glass flask equipped with a stirring
- apparatus, a condenser and a thermometer was introduced a
20 solution containing 40 g of tetramethoxysilane dissolved in
93 g of-mefhanol, and after 0.47 g of acetic acid and 18.9 g
of distilled water were added thereto, the mixture was '
stirred for 8 hours at 50°C, to synthesize a silicone
oligomer having a polymerization degree of siloxane units of
25 20 (conversion from the weight average molecular weight
determined by GPC, and the same shall apply hereinafter).
The functional end groups of the silicone oligomer, which are

reactive to hydroxyl groups, are methoxy groups and/or



repeated, except that silica (mean particle size: 1.0 [err]n) was used
as the inorganic filler, to produce a treating liquid containing a
surface-treated inorganic filler. ' EXAMPLE 11-8 5 To the
silicone oligomer -solution obtained in . Exanple 11-1 were added

y-gl yci doxypropyl tri met hoxysi | ane (Trade nane: A-187), as a silane .
coupling agent, and nethyl et hyl ketone, to produce a treating liquid
having a solid content of 10 % by wBPght (silicone ol igoner: A-187 =
1:1 10 weight éﬂtio . _Calcined clay was added to the treating :
liquid in dﬁfgﬁﬁ tIBPURB" % by wei ght based on the resinous sol i ds,
and the m xture was stirred for one hour at room tenperature, to
obtain a treating liquid containing a surface-treated inorganic

filler. B RPEEr LS - 9 To the silicone oligonmer solution
obtained in Exanple 11-1 were added

i sopropyl tris(dioctylmyreahesriiel ehme reabtb2nateusdaagn RASRPLEREERL1,as a
titanate coupling agent, and net hyl -et hyl ketone, to produce a
treating |iQubsd8 Hasfngcetdcaaschdi and ors htg aif i Heil exkiwgttexf svdrecone
ol i goner: KR46B = 1:1 weight ratio). Calcined clay was added to the
treatind addedqtpdai solmtienuef 49 &I imethprymethwlsilane resi nous
solids, and_the m xture ﬁas stirred for_ one hour at, room t enper at ur e,
to obtain Bisgatyeg 1ng ?’dgcﬂﬁt‘&?wwl_a' 3_2533"(}?? gi't"é‘-t("rré'-‘at"lﬂf i%r{gani c
FilTer stirred for 8 KOGrs SE'S0T, B fhendliZh W3 13003 ed 1N
oligomer having a polymerization degree of siloxane units of
15. The functional end groups of the silicone oligomer,
10 which are reactive to hydroxyl groups, are methoxy groups

"and/or silanol groups.

EXAMPLE III-3
By us;ng the same reactor as used in Example III-1,
0.60 g of acetic acid and 14.0 g of distilled water were
15 added to a solution containing 34 g of
dimethoxydimethylsilane and 8 g of tetramethoxysilane
dissolved in 98 g of methanol, and the mixture was then
stirred for 8 hours at 50°C, to synthesize a silicone
oligomer having a polymerization degree of siloxane units of
20 28. The functional end groups of the silicone oiigomer,
which are reactive to hydroxyl groups, are methoxy groups

and/or silanol groups.

EXAMPLE III-4
. By using the same reactor as used in Example III-1,
25 0.60 g of acetic acid and 17.8 g of distilled water were

added to a solution containing 20 g of



54 Examples I1-1 to 9 and Referential Exanmples I1-1 to 5 and

contai ned surface-treated inorganic fillers, were heated to 50 C, and
the following resin material and a sol vent m xture of net hyl ethyl

ket one/ et hyl ene gl ycol nononethyl ether (1:1 5 weight ratio) were added
thereto, to produce resin varnishes . of a solid content of 70 % by

wei ght . Brom nat ed bi sphenol A epoxy resin (epoxy equival ent wei ght:
530): 100 parts by wei ght Di cyand|an$ e 4 parts by weight 10

2- et hyl -4- et hyl i m dazol e: 5 parts b COVPARATI| VE EXAMPLE
I1-1 dimetho*ZQQNQiﬂykﬁ#i?nqjig aﬁfEcQfoFeﬁHPEﬁtﬁaﬁYﬁéiaﬁeen

Lre?gil:?et m%&%@% ?ﬂ% Ao "\%rtg‘ét mﬁ F/‘E? ¥as theR cont ent
of 50 % by g %%t rafB?rru eatdes%eb' b%g 5§ﬁ£ﬂ?s1ze ?aéfcon{mwas then

added t hereto, ce a resin varnfsh ent of 70 %

by wei ght. oligomégmﬁ) §#¥E§Eﬁﬁmgﬂiﬂakl%n degree of s1lo§%néognﬂ%%t§fby
wei ght of the resin varnis 0 produced in Conparative Exanple I1-1 wa

added 2 part30.by The furdigivnall aend)igroupexoE apyl sildebhexyiigomergs a
si | ane coupl i ng agent.
which are reactive to hydroxyl groups, are methoxy groups

and/or silanol groups.

EXAMPLE III-5
ﬁy using the same reactor as used in Example III-1,

10 0.52 g of acetic acid and 18.3 g of distilled water were

added to a solution containing 20 g of trimethoxymethylsilane

and 22 g of tetramethoxysilane dissolved in 98 g of methanol,

and the mixture was then stirred for 8 hours at 50 C, to

synfhesize a silicone oligomer having a polymerization degree
15 of siloxane units of 25. The functional end groups of the

silicone oligomer, which ére reactive to hydroxyl groups, are

methoxy groups and/or silanol groups.

EXAMPLE III-6
By using the same reactor as used in Example III-1,
20 0.52 g of acetic acid and 16.5 g of distilled water were
added to a solution containing 10 g of |
dimethoxydimethylsilane, 10 g of trimethoxymethylsilane and
20 g of tetramethoxysilane dissolved in 93 g of methanol, and
the mixture was then stirred for 8 hours at 50°C, to
25 synthesiie a silicone oligomer having a polymerization degree
of siloxane units of 23. The functional end groups of the

silicone oligomer, which are reactive to hydroxYl groups, are



COMPARATI VE EXAMPLE 11-3 A resin varnish was produced in the

sanme manner as 25 in Referential Exanple II1-1, except that the cal cined
cl ay : 55 was treated with
an epoxy-nodified silicone oil (Trade nane: KF101, produced by
Shin-Etsu Chemcal Co., Ltd.) in place of the silane coupling agent.
COVPARATI VE EXAMPLE |1-4 5 The silane coupling agent used in
Ref erenti al Exanpl e 11-1, nanmely y-glS¢i doxypropyl tri methoxysil ane,
was di ssolved in nethanol to produce a treating liquid of a solid
content of 1MSFROX¥IGANPSARALPE BL1_NALIIEPURSt he surface of which
had not been treated was di pped for one hour with 10 stirring and was then
dried at 120[err]C for one hour. A resin varni sh was produced in the
same nmanner aAgalPrLOFPaLative Exanple 11-1, except that the treated,
cal cined cl ay was used. A glass fabric of about 0.2

mm thi ckness was 15 igypreghy thelidahet eactbrt B8 hQéhnngEﬁhg-Bié REgdyced
an

in Exanples I1-1 to 9, Referential Exanples Il-1to
Conpar ati ve @x3dpgeof| acétic dcid abdald. 8 nyrefndtsci Hled wvater Weas i Cs,
whi ch were then heated to 140 C for 5 to 10 m nutes to dry, to obtain

prepregs df addedi kocansehutieniconfaining 40 g of tetraethoxysilane

dissolved in 93 g of methanol, and the mixture was then
stirred for 8 hours at 50°C, to synthesize a silicone
oligomer héving a polymerization degree of siloxane units of
19. The functional end groups of the silicone oligomer,

10 which are reactive to hydroxyl groups, are ethoxy groups

and/or silanol groups.

By using the silicone oligomers synthesized in
Examples III-1 to 7, epoxy resin varnishes containing the

following components were prepared.

15 Brominated bisphenol A epoxy resin (epoxy equivalent weight:
530): 100 parts by weight - _
Dicyandiamide: 4 parts b& weight
Silicone oligomer: 2 parts by weight
2-ethyl-4-methylimidazole: 0.5 parts by weight

20 These compounds were dissolved in a methyl ethyl
ketone/ethylene glycol monomethyl ether (1:1 weight ratio)
solvent mixture, to produce resin varnishes of a non-volatile

solid content of 70 % by weight.

EXAMPLE III-8



20 wei ght. Four sheets of each prepreg were superposed on each ot her,
with copper foil of 35 pmthickness superposed on each side of the
super posed prepreg, and then bondi ng was per formed under the pressing
conditions of 170 C, 90 m nutes and 4.0 MPa, to produce doubl e-si ded
copper-clad | am nates. 25 The obt ai ned doubl e-si ded copper-cl ad
| am nat es wer e exam ned for driIIing@grocessability, wat er absorpti on,
sol dering heat resistance and el ectrol yti@3corrosion

56 resistance The results are listed in Tables ||-1 and |1-2.

Table I1- A resfu¥RER{FR) waR pPAced with the,gamg scatios

NG "'2 ah the, PR 'éﬁ) tnrdsihed Rbbue, arveent thad Wioanbygt
GOOd GOOd GQ:&d @g&'%f%l‘& on@re % %xaR?llel 'IEQL-I ugre ¢ éfanged to2g;.n?1

18 essab| crac

0.70 0.75 4 e ﬂﬁ),(hrz-ﬁor{b % Hag! tbqn wt 9%  Sol deri ng
K K O:Eﬂi kﬁ’CKJQ’CK K O%%C]ZZ& m%at rg5|stance
El ectrol $t i glycidiskyprdiyyl trxiiethoxad 1ank0 (Txdde nafe: A5087,>pRoduced

corrosion resistance (hr)
by Nippon Unicar Co., Ltd.), as a silane coupling agent, was
added thereto to produce a resin varnish of a non-volatile

solid content of 70 % by weight.

EXAMPLE III-9

10 _ . A resin varnish was produced with the same ratios
of the components as described above, except that the amount
of the silicone oligomer of Example III-1 were changed to one
part by Weight,.and one part by weight of N-p-(N-
vinylbenzylaminoethyl )-y-aminopropyltrimethoxysilane*

15 hydrochloride (Trade:name: SZ-6032, produced by Toray*Dow
Corning*Silicone Co., ttd.), as a silane coupling agent, to
producela resin varnish of a non-volatile solid content of 70

% by weight.

EXAMPLE III-10

20 To the resin varnish of Example III-1 containing 2
parts by weight of the silicone oligomer, was added calcined
clay (mean particle size: 1.2 pm) as an inorganic filler in.
an amount of 50 parts by weight per 100 parts by weight of
the epoxy resin, to produce a resin varnish of a non-volatile

25 solid content of 70 % by weight.

COMPARATIVE EXAMPLE III-1



57 | " Table 11-2 Exanpl e Ref .

Exs. Exanpl es Conpar ati ve Exanpl es -7 11-411-5
[1-8 11-9 11-111-211-311-4 Coating quality Good Good Good Good
Good NG NG NG NG Appear ance Good Good Good Good Good NG
NG NG NG of prepreg . Drilling 19 23 24 23 23
38 37 40 36 processability ‘frack % Wat er 0.70

0.74 0.73 0.69 0 68 .88 0.88 0.95 0.8 absorption (mﬁ@@

Sol d heat
Cesistance b ec?f ot valipn s seffucslisn Ko e sl ae 500
corrosion h%ﬁ@QCQI&hﬁ.) to 7 except that Eécgiiﬁ SondeS1£45mbEY out as

fol |l ows. The coatl qual 1'ty“and appearance o € prepregs were

eval uat ed Werepaauggusly by visual observations. As to the coating
quality, the prepregs which did not cause adhesion of 5 inorganic fillers
torolls were rated as "Good", and the prepregs whi ch caused such
adhesion nore or less as "NG'. As to the appearance of prepregs,
prepregs whiCOMPARATINE EXAMPLE I1&vén surfaces as of those containing no

inorganic fillers were rated as "Good", the others as "NG'. 10
Except i® the tests f%rr%§¥RnY§ﬂ%&§Q:Wﬂﬁrﬂﬁ94H?ed in the same manner as

in Examples III-1 to 7, except that 2 parts by weight of y-
glycidoxypropyltrimethoxysilane was used in place of the

silicone oligomers.

COMPARATIVE EXAMPLE III-3 |

10 " A resin varnish was producéd in the same manner as
in Examples III-1 to 7, except that 2 parts by weight of'an
epoxy-modified silicone o0il (Trade name: KF10l, produced by
Shin-Etsu Chemical Co., Ltd. was used in place of the

silicone oligomers.

15 COMPARATIVE EXAMPLE I1I-4

A resin varnish was produced in the same manner as
in Example III-9, except that no silicone oligomers were

used.

COMPARATIVE EXAMPLE III-5

20 To the resin varnish of Comparative Example III-2
was added calcined clay as an inorganic filler in an amount.
of 50 parts by weight per 100 parts by weight of the epoxy
resin, to produce a resin Qarnish of a non-volatile solid

content of 70 % by weight.



58 resi stance, test pieces fromwhich copper foil was conpletely
etched of f were used. Drilling processability: After through
hol es were made by using a drill of [err]0.4 mmat 80,000 r.p.m and
at a 5 feed rate of 3,200 mMmn, the hole walls were exam ned for

cracks which were nmade by, for exanple, the peeling on the base
material/resin interfaces. The exam natign for the cracks in the hole
wal | s was carried out by boiling each 65 drilled test piece in a red

hecki liquid f : 0, m [ I i th I
O g L ol Anaiges cabfye o8, BBEREL %% M RRES AR 80" e
hol | @ﬂ%t it © te
agsgr\gl)v?i ofl:irgglgé a c%? av{ieﬂﬁf%%b?égséhe U!H:'l'déljf'* ﬁag%iglxggt \%—gr? che\eéav:\"g{ ght at a

nor mal stat@xa.mglé@enmv%gm and LonfpdPrRAU ExaAATY 1 1C0KY 5 &Y
(121[err]C, 2 atm. unit: % by weight Sol deri ng heat

resi stance:obtabi Bmpregh@ted glass Pfslssids, adnlch wedkd thbal Heatédivd ,
each test piece was di pped in a solder bath of 260[err]C for 20

seconds,5 ant40® faO 5 sto I esinute=edfo Waye \tics ebitainopyepregds olfnat he
table, "OX" means the absence of neaslig%)or bl i stering.

El ectrol yt i ¥esbn reentent «af s¢hnt LY Iweight safiour sheeqmh@f gackennennay
above, the tinme taken to cause continuity br eakdown by application of

100 V at 85¥EF?] BRBSTREFYEOMRRTH EheDs Wi, COBRET: FRin A% 3%k down
1 con! | Byt CBU5EEbSNea on 4k SR04 P AL GG iR |
Exanpl es |1add then bonding was performed under the pressing conditions
10 of 170°C, 90 minutes and 4.0 MPa, to produce double-sided
copper-clad laminates.
The obtained double-sided copper-clad laminates
were examined fof drilling processability, water absorption,
soldering heat resistanée and electrolytic corrosion

15 resistance. The results are listed in Tables III-1 and III-
2.



to 9 and Referential Exanples Il1-1 to 5 had good appearance, and the

| am nat es produced by using these prepregs had

59 sufficient soldering heat resistance, absorbed little water,

were hardly cracked by drilling, and had inproved el ectrolytic
corrosion resistance. Parti.cularly, the prepregs produced in Exanpl es
I[1-1 to 9 caused no adhesion of 5 |norgan|c fillers torolls, and were
particularly inproved in coating qualﬁty The prepregs
whi ch are produced by using the resin Table Xfdrhi shes produced by the net hod
of the present—nvention—are———exeeHent—+A—appearanee—and—caninprove
the lam nates 10 produced by using themin drilli¥gmplecessability and in
i nsul ati on properties including el eet+oltt+e—corrosi-on resistance

wi t hout deteriorating the properti @3If Tie2 III-3o0YEH | III36 |Hm+-Hates-7
(1'11) Exanples of resin conp05|t|ons (A) for printed wiring 15 boards and

I A

| am nat es pr g T eSTIT ConMposSTtToms A —and=

Conpar at i ve EXdirp 2lae(® | 1T-1 - 34 2070 a gl assl®| ask -

equi pped mntﬂmmEQmmMnumghﬁdanadgbara%us 40 condenser and azpher nygret er was

|ntroduced anaggmeefgﬁgﬂuyh taini 40 g_of tegfranmeghoxysjl ane,di ssol ved

I n of net hanal ?gpafter .47 g of a?%tlgngld g%d 18?8 g

of dlstllledmwjé%g d thereto, the nixture was - - 40
Methanol (g) a3 93 98 105 98 93 a3
Acetic acid (g) 0.47 0.53 0.60 0.60 0.52 0.52 0.34
Distilled water (g) 18.9 15.8 14.0 17.8 18.3 16.5 13.8
Conditions of synthesis 50 C, 8 hours

Siloxane repeating units 20 15 28 30 25 23 19

Epoxy resin (wt parts) 100 100 100 100 100 100 100
snuoaradUgumt(wtpmns) 2 2 2 2 2 2 2
A-187 (wt parts) - - - - - - -
SZ-6032 (wt parts) - - - - - - -

Epoxy-modif - - - - - - -
sﬂdc:e:ﬁi?%ﬂ:pmis)

Calcined clay (wt parts) - - - . - - -

r?illingégzccessability 22 26 25 21 22 ZQ 23

Water absorption (wt%) 0.71 0.68 0.67 0.70 0.71 0.68 0.73
Soldering heat resistance X 0.4 0.4 oK X K oK

Electrol; corrosion
ytu%hr) >500 >500 >500 500 >500 _ >500 >500




stirred for 8 hours at 50 C, to synthesize a silicone ol i gonmer havi ng
a polynerization degree of siloxane units of 25 20 (conversion fromthe

wei ght average nol ecul ar wei ght .determ ned by GPC, and the sane shal
apply hereinafter). The functional end groups of t-he silicone
ol i goner, which are reactive to hydroxyl groups, are nethoxy groups
and/ or 60 sil anol groups.
EXAMPLE 111-2 By using the @%4e reactor as used in Exanpl e
111-1, 0.53 g of acetic acid andTHe8IF@f distilled water were 5
added to a sﬁ+ufrﬁﬁ—ﬁ+~ﬁe—g—o+—tfrﬂefhﬁxyﬂffhy+sr+ane——-———drssa+ved—+n 93
g of nethanol, and the m xture wEsTPhes sti r r G@ppERtige tRyeyplest 50 C,
to synthesize a silicone —eotHgorer—having -a—pobyrerizaton—degree—of
si | oxane units of 15. TERE§f uﬁl'dt-?odél-l@ndﬂgrbuﬁilﬁ THe3si Iileé4ndI1I-5
ol i goner, 0—whi-ch—are—+eactive—to—hydroxyl —greups—are—Rethexy—groups
and/ or SI | a u:esgi 100XAVRDE | | 1OGB 100 100 HP usiX t hatdane
react or Eguﬁ%Pﬁt anple 111-1 0.60 g of acetic acid and 14.0 g of
dIStI||ed mahenxmer added tola sol2ition contai ring 34 g of=- -
dlnethoxydl glhand 8 g of tetranethoxysil ane di ssolved in 98
g of nethanol t e nlxture was then o "
_Sz4iBZ uﬂ:pmﬂs) - 1 - - - - 1 -
-modified - - - - - 2 - -
oil
(wt parts)
Calcined clay - - 50 - - - - 50
(wt part) "~
Drilling . 28 25 19 43 4 48 38 37
ty .
crack %)
w?v;t%r%)absm'ptlm 0.63 0.62 0.75 0.70. 0.69 0.75 1.05 0.88
heat K K oK K K 14 04 K K
Soldering |
Electrolytic >500 >500 >500 360 336 315 192 288
corrosion

resistance (hr)

A-187: y-glycidoxypropyltrimethoxysilane
SZ-6032: N-B-(N-vinylbenzylaminoethyl)-y-
aminopropyltrimethoxysilane*hydrochloride

KF101l: epoxy-modified silicone oil

5 The tests were carried out in the same manner as in
Examples II-1 to 9, Referential Examples II-1l to 5 and
Comparative Examples II-1l to 4. Except in the tests for
electrolytic corrosion resistance, test'pieceé from which
copper foil was completely etched off were used.

10 The results show that the laminates of Examples

III-1 to 10 had good appearance, and the laminates produced



stirred for 8 hours at 50 C, to synthesize a silicone ol i gonmer havi ng
a polynerization degree of siloxane units of 20 28. The functional end

groups of the silicone oligoner, whi ch are reactive to hydroxyl

groups, are nethoxy groups and/ or silanol groups. EXAMPLE 111-4
By using the same reactor as used in Exanple I11-1, 25 0.60 g of acetic
acid and 17.8 g of distilled water were added to a sol ution containing
20 g of 68 61

dlnethoxydlneth%lsilane and 25 of tetrapet hox di ssolved in

105 g of neEPRanBing sheBRPRERTEFR had ?Wﬁﬁﬂ°133%sﬁ9 1%Meptours at 50
C t th i I d f
S1 1 ovane unfoRfRrangb, (CHE norard CHRRa Y LA AY Bd fid MSrVER ©
ol i gomer, el c@@bf tg&ecagggggéﬁwéﬁipgfgﬁggj groups, are nethoxy groups

and/ or S|Iano gro By using the same
reactor as used i n Exgilrddin cbmpobitiodd ¢A9f o&CeheCp2EbantNdn¥&nei6nof

distilled water were added to a solution containing 20 g of
tri met hdkyneahyimprave the lamiin@feg prfodwuted sy hoedreg [them dirs SirdEding 98
g of nmethanol, and the mxture was then stirred for 8 hours at 50[err]
C to processablllty and in insulation properties including

electrolytic corrosion resistance, without deteriorating the

properties of the conventional laminates.

(IV) Examples of resin compositions (B) for printed wirin

10 boards and laminates produced by using the resin compositions
. (B), and Comparative Examples
EXAMPLE IV-1
To a glass flask equipped with a stirring

apparatﬁs, a condenser and a thermometer was introduced a

15 solution containing 40 g of tetramethoxysilane dissolved in
93 g of methanol, and after 0.47 g of acetic acid and 18.9 g
of distilled water were added thereto, the mixture was
stirred for 8 hours at 50 C, to synthesize a silicone
oligomer having a polymerization degree of siloxane units of

20 20 (conversion from the weight average molecular weight
determined by GPC, and the same shall apply hereinafter).
The functional end groups of the silicone oligomer, which are
reactive to hydroxyl groups, are methoxy groups.and/or
silanol groups.

25 Methanol was added to.the obtained siliconé
oligomer solutibn, to produce a treating liquid of a solid

content of 1 % by weight.



synt hesi ze a silicone oligoner having a polynerization degree 15 of

siloxane units of 25. The functional end groups of the silicone

ol i goner, which are reactive to hydroxyl groups, are nmet hoxy groups
and/ or silanol groups. EXAMPLE 111-6 By using the
same reactor as used in Exanple I11-1, 20 0.52 g of acetic acid and 16.5 g
of distilled water were added to a solution containing 10 g of

di met hoxydi et hyl si | ane, 10 g of trinethé%&nethylsilane and 20 g of

t et ramet hoxysil ane dissolved in 93 g of nethanol, and the m xture was
then stirreHXpYPLE ﬁgﬁis at 50 C, to 25 synthesize a silicone oligoner

havi ng a pol yneri Zatié)lpsll(ljﬁe Cq(iﬁ'%h%ﬁamoé Iseialc\%%gn%sur&iste% g_f ﬁgﬂﬁ%ﬁw}&' onal |

end groups of the gomer, I'ch™aré reactiv yl

groups, areo.ss_g of acetic acid and 15.8 g of distilled S@ater wdBLNOXY
groups and/or silanol groups. - EXAMPLE 111-7 By using

the sane reagded ao WsedluribnaoE 40! §l of, trimetRoR¢¥m@tB§18LBah6 aci d and
13.8 g of distilled water were 5 added to a solution containing 40 g of
t et r aet hbxydisandved indi98sgl ofdmeth8fod, oandethamixture vae thebure was

t hen stirred for 8 hours at 50 C, to synthesize a silicone
ol i gomer ha@tdgredpdopmdr hoarsoatdsfree ¥ synihesieeqm tsibkcone 19, The

functional end grou of, the silicone oligoner,
olig%merp%aving a polymerizatignngegree of siloxane units of

15. The functional end groups of'the silicone oligomer,
which are reactive to hydroxyl groupé, are methoxy groups
10 and/or silénol groups.
Methanol was added to the obtained silicone
oligomer solution, to produce a treating liquid of a solid

content of 1 % by weight.

EXAMPLE IV-3

15 By using the same reactor as used in Example IV-1,
0.60 g of acetic acid and 14.0 g of distilled water were
added to a solution containing 34 g of
dimethoxydimethylsilane and 8 g of tetramethoxysilane
dissolved in 98 g of methanol, and the mixture was then

20 stirred for 8 hours at Sdkh to syntﬁesize a silicone
oligomer having a polymerization degree of siloxane units of
28. The functional end groups of the silicone oligomer,
which are reactivelfo hydroxyl groups, are methoxy groups
and/or silanol groups.

25 Methanol was édded to the obtained silicone
oligomer solution, to produce a treating iiquid of a solid

content of 1 $ by weight.



10 which are reactive to hydroxyl groups, are ethoxy groups and/ or

sil anol groups. By using the silicone oligonmers synthesized
in Exanples Il11-1to 7, epoxy resin varnishes containing the

foll owi ng conponents were prepared. 15 Brom nated bi sphenol A epoxy
resin (epoxy equival ent weight: 530) 100 parts by weight

Di cyandi am de: 4 parts by mEight VE#éfone oligoner: 2 parts by weight
2- et hyl -4- et hyl i m dazol e: 5 parts by ght 20 These conpounds were
di ssol ved i W){EV o hyI ket one/ et hyl ene gl ycol nononet hyl ether
(1:1 weight solvent m xture, to produce resin varnishes of a

non-vol atile sol g hENE f ik % di éﬁg@gﬁ l+ 8
63 . A res?nﬁgar V\s/as pro%cel%\%gt ﬁlst e sl}ame r |os‘} L of

the conpone. sy & Hddak @mwanaxqeps ghok Bhetampeat water wbrkhe
silicone oligoner of Exanple Il1-1 were changed to one part by weight,

and one partaddedwtigla stflutions cpngtalddngp20pygl ofi net hoxysi | ane ( Tr ade
nane: A-187, produced
5 dimethoxydimethylsilane and 25 g of tetramethoxysilane
dissolved in 105 g of methanol, and the mixture was then
stirred for 8 hours at 50°C, to synthesize a silicone
oligomer having a polymerization degree of siloxane units of
30. The functional end groups of the silicone oligomer,
10 which are reactive to hydroxyl groups, are methoxy groups
and/or silanol groups. .
Methanol was added to the obtained silicone

oligomer solution, to produce a treating liquid of a solid

content of 1 % by weight.

15 EXAMPLE.IV-S
By using the same reactor as used in Example IV-1,

0.52 g of acetic acid and 18.3 g of distilled water were
added to a solution containing 20 g of trimethoxymethylsilane
and 22 g of tetramethoxysilane dissolved in 98 g of methanol,

20 and the mixture was then stirred for 8 hours at 50’C, to
synthesize a silicone oligomer having a polymerization degree
of siloxane units of 25. The functional end groups of the
silicone oligomer, which are reactive to hydroxyl groups, are
methoxy groups and/or silanol groups. _

25 . Methanol was added to the obtained silicone
oligomer solution, to produce a treating liquid of a solid

content of 1 % by weight.



by N ppon Unicar. Co., Ltd.), as a silane coupling agent, was added
thereto to produce a resin varnish of a non-volatile solid content of
70 % by wei ght. EXAMPLE 111-9 10 A resin varnish was
produced with the sane rati os of the conponents as described above,
except that the anount of the siIiCone ol i goner of Exanple Il1-1 were
changed to one part by wei ght, and part by weight of N-[Jerr]-(N
vi nyl benzyl amnoet hyl ) -y- anlnopropyltrlne oxysilane 15 hydrochl ori de
(Trade: nane: §§§§Q%? oduced by Toray[err] Dow Corning[err] Silicone
Co., Ltd.), I"ane” coupl i ng agent, to produce a resin varnish of

a_non-vol atile solid genigghgotndOsane rdadhiortidinised in EiRiLEV.; 10
20 To the resin varnlsh of Exanple Il1-1 containing 2 barts

by wei ght ofp g7 Fidf Gritrid igHEanda% . &ldedfcalistitded wateraye@ean
particle size: 1.2 pnm) as an inorganic filler in an amount of 50 parts

by wei ght paddedD trard sdiyutiorgldomtfaining l@egepdxy resin, to produce a
resin varnish of a non-volatile 25 solid content of 70 @6by wei ght .
COVPARATBVE diwsipiaxyidimetthylsilane, 10 g of trimethoxymethylsilane andg/
A resin varni sh was produced in the sanme nmanner
20 g of tetramethoxysilane dissolved in 93 g of methanol, and
the mixture was then stirred for 8 hours at 50° C, to
synthesize a siliconé oligomer having a polymerization degree
of siloxane units of 23. The functional end groups of the
10 silicone 6ligomer, which are reactive to hydroxyl groups, are
methoxy groups and/or silanol groups.
Methanol was édded to the obtained silicone
oligomer solution, to produce a treating liquid of a solid

content of 1 % by weight.

15 EXAMPLE IV-7
By using the same reactor as used in Example IV-1,

0.34 g of acetic acid and 13.8 g of distilled water were
added to a solution containing 40 g of tetraethoxysilane
dissolved in 93 g of methanol, and the mixture was then

20 stirred for 8 hours af SdTL to synthesize a silicone
oligomer having a polymerization degree of siloxane units of
19. The functional end groups of the silicone oligomer,
which are reactive to hydroxyl groups, are ethoxy groups
and/or silanol groups.

25 Methanol was added to the obtained silicone
oligomer solution, to produée a treating liquid of a solid

content of 1 $ by weight.



in Exanples I11-1 to 7, except that no silicone oligomers . were added.

COVPARATI VE EXAMPLE 111-2 5 A resin varnish was produced in the
sanme manner as in Exanples I11-1 to 7, except that 2 parts by wei ght

of y- gl yci doxypropyl tri nmet hoxysi | ane was used in place of the _
silicone oligoners. . COMPARATI VE EXAMPLE 111-3 10 A resin
varni sh was produced in the sanme manner in Exanples Il11-1 to 7,
except that 2 parts by weight of an %gboxy-nndified silicone oil (Trade

name: KF101 o Shin-Etsu Chemical Co., Ltd. was used in
pl ace of thEXRﬁBEE ?9 gone ol i gomers. 15 COVPARATI VE EXAMPLE I11-4

A resin varnish was piodieedinddit SATYRASordtion obkdaREamLe I11-9

except that no silicone | gomers were RATI VE

EXAMPLE || | gRample IV-4 were d@dbley-gtydidéxybsdpel t¥lnedickyy£1dmanpl e .
[11-2 was added cal cined clay as an inorganic filler in an anount

of 50 parts(tryadei gameper-180, pprodubgdvby giippdn tUriemoxgo., Ltdeyjnasto

produce a resin varnish of a non-volatile solid content of 70 % by

wei ght. 5 a silane coupling agent, and methanol, to produce a treating
liquid of a solid content of 1 ¥ by weight (silicone

oligomer:A-187 = 1:1 weight ratio).

EXAMPLE IV-9
To the silicone oligomer solution obtained in

10 Example IV-4 were added N-f-(N-vinylbenzylaminoethyl )-y-
aminopropyitrimethoxysilane'hydrochloride (Trade name: SZ-
6032, produced by Toray*Dow Corning*Silicone Co., Ltd.), as a
silane coupling agent, and methanol; to produce a treating
liquid of a solid content of 1 % by weight (silicone

15 oligomer:SZ-6032 = 1:1 weight ratio).

Calcined clay (mean particle size: 1.2 pm), as an
inorganic filler, was dipped in each of the treating liquids
ptoduced in Examples IV-1 to 9 for one hour with stirring,
filtered, and heated to 120'C for one hour to dry, to obtain

20 inorganic fillers treated with silicone oligomers. The
adhesion amounts of the silicone oligomers were 0.08 to 0.11

% by weight.

EXAMPLE IV-10
An inorganid filler treated with a silicone

.25 oligomer was prepared in the same manner as in Example IV-1,



65 A gl ass fabric of about 0.2 mmthickness was

I npregnated with each of the resin varni shes produced in Exanpl es
[11-1 to 10 and Conparative Exanples Ill-1to 5 to obt ai n i npregnat ed
gl ass fabrics, which were then heated to 5 140[err]C for 5 to 10 m nutes
to dry, to obtain prepregs of a-- resin content of 41 * by weight. Four
sheets of each prepreg wer e superpozgd on each other, with copper foi
of 35 [err]m - t hi ckness super posed on~each side of the superposed

Ro Por17orerefRE LASE, BERd.Chedf pFL LR o i B el g i

copper - ol ads haphdRIESEiLler.  The adhediih MHAUMebIAH asixiahe opper - ol ad

| am nat es were exam ned for drilling processability, water absorption,
_sol dering h@nigéﬁars&a@ce.amd%eﬁ ohsidtyé i c corrosion 15 resistance. The

results are listed in Tables I11-1 and I11- 2.

66 - Table I11-1

Exanpl e (-2 11r-2 111-3 111-4 111-5

111-6 | | | -BXAMPLETVokd di net hyl sil ane (g) - - 34 20 -

10 - Trimet hoxy | sil ane 20 10

) Tetraﬁ%thoxy3|lanegﬁb;% orgsa QQ&ler trea§38 with a si%}conezo )

Tet r aet hoxy 40

Met hanol ?ii&&ﬁe:(:gglas prep?)%ed in %he sarg% manxi%rs as 15% Exampélf V-

Acetic aC' dek8dpt that silifa gmeaﬁ’ Sﬁaqrt{bf@ sizk50 .0 %115)2 wad) uided db 34
Distilled water (9g) 18. 158 14.0 17.8 16.5 13.8

the inorganic filler. The adhesion amount of the silicone

oligomer was 0.09 $ by weight.

10 EXAMPLE IV-12
To calcined clay was directly dropped the silicone

oligomer solution which was produced in Example IV-1 and was
not further diluted with methanol (silicone oligomer:calcined
clay = 1.0:100 weight ratio), and the mixture was stirred

15 sufficiently, and was then dried at 120 C for one hour, to
obtain an inorganic filler treated with the silicone
oligomer. The adhesion amount of the silicone oligomer was

0.05 % by weight.

The surface-treated inorganic fillers produced in
- 20 Examples IV-1 to 12 were mixed, respectively, with the.
following resin components in the following ratios, to

prepare epoxy resin varnishes.

Brominated bisphenol A epoxy resin (epoxy equivalent weight:
530): 100 parts by weight
25 Dicyandiamide: 4 parts by weight



Condi tions of synthesis 50[err]C, 8 hours Siloxane
repeating units 20 15 28 30 25 23 19 Epoxy resin (w
parts) 100 100 100 100 100 100 100 Silicone oligoner (w
parts) 2 2 2 2 2 2 2 A-187 (wt parts) -
- - - - - - SZ-6032 (WM parts) - - -
- - - - Epoxy-nodified - -

- - silicone oil (wt parts) Calci ned 74 ay (w parts) - - -
- - - - Drilling Processabilit 25 21 22
20 23 Birdepney %EQF‘QEB‘STGFBF?%ngf‘W%XiC Biﬁerb. %‘g PREEY b¥ 70 0.71
0.68 0.73 S kggring heat resistance oK K K K K K

XK EIectroIV | orrosion >500 >500  >500 >500 >500 >500 >500

resi stance gh . i . b igh 67
2@ é%hyl 4-methylimidazole %igng?ggs y weight

Table 111- Conpar ati ve

Exanpl es [11-8 111-9 111-20 1H1-2 111-2111-3111-4
[11-5 Epoxy resin 100 100 100 100 100 100 100
100 Si IThesec compgonds weie disgolved2or dispersed-in a methyl-ethyl -
A-187 (W parts) 1 '

.- - - 2 - - 2
Sz- 6032 $w keipngyethylenejglycol monomethyl ether solventimixture (1:1-

EPFXy_nDdQ&bF gp@siatio);C§pcpkggugpa§esin %a;nishég of %Onon-éoféLifg?e

- - 0 arty) Drilling 28 25 19 43
41 48 %g%id qg%%%n% °§r39e§s£8iﬂﬁﬁ9h@' Wat er absorption 0.63 0.62
0.75 0.70 0.69 0.75 1.05 0.88 (Wt % Sol deri ng heat XK
K K K K K XK Electrolytic >500 >500
>500 360 COMPARATIVE EXAMPLEZG§-1 corrosion resi stance (hr)

A resin varnish was produced in the same manner as
10 above, except that a calcined clay which had not been

surface-treated was used as an inorganic filler.

COMPARATIVE EXAMPLE 1IV-2
A calcined clay with én adhesion amount of a silane
coupling agent of 0.07 % by wéight was prepared by using 7-
15 glycidoxypropyltrimethoxysilane (Trade name: A-187, produced
by Nippon Unicar Co., Ltd.) in place of a silicone oligomer-
~containing treating liquid, and a resin varnish was produced
"in the same manner as above, except that fhe obtained,

calcined clay was used.

20 COMPARATIVE EXAMPLE IV-3
A calcined clay with an adhesion amount of a
silicone oil of 0.06 % by weight was prepared by using an
epoxy-modified silicone oil.(Trade name: KF10l, produced by
Shin-Etsu Chemical Co., Ltd.) in place of a silicone

25 oligomer-~containing treating liquid, and a resin varnish was



A-187: y-gl ycidoxypropyl trinmethoxysil ane SZ-6032:
N-[err]-(N-vinyl benzyl am noet hyl ) -y- '
am nopropyl tri net hoxysi | ane[ err] hydrochl ori de KF101: epoxy-nodified

silicone oil 5 The tests were carried out in the sane manner
as in Examples I1-1 to 9, Referential Exanples Il-1 to 5 and
Conparative Exanples I1-1 to 4. Except in_the tests for electrolytic
corrosion resistance, test pieces fron1mﬂ$ch copper foil was

| et el t d of Th |t h that th
o et oo g aged i "HiE $80E manyier) as, Ahaysy 3G rei_a t 3 i he

| am nat es 68 by
usi ng theseé%gée'lprr?%%‘s %a]dc {0 |%%ae¥"|twassolu eerdl'ng heat resi stance, were
hardly cracked by drilling, and had inproved el ectrolytic corrosion
resi stance. The resin conpositions (A) of the present
invention 5 can i nproydakie fhbiisabesapoaduoe? by thicknédemvas drilling
processability and in insulation properties including el ectrolytic
corrosion riepsegmated with racketaf thetresin varnishes guoducexi din t he

conventional | ani nates. (1'V) Exanples of resin conpositions (B) for
pri nt ed Swi rE¥mples bb¥r Hstant? |and rf&!@’iﬁt?d{ﬁ:@d‘w]@ﬁ thda &ite

CO”pos't'onSbtain im%regnatéﬁwgiéégIfg%g?&s, J%ich were then heated to

140°C for 5 to 10 minutes to dry, to obtain prepregs of a
resin content of 41 % by weight. Four sheets bf each prepreg
were superposed on each other, with copper foil of 35 pm

10 thickness superpoéed on each side of the superposed prepreg,
and fhen bonding was'periormed under the pressing conditions -
of 170°C, 90 minutes and 4.0 MPa, to produce double-sided
copper-clad laminates. -

The obtained. double-sided copper-clad laminates

15 were examined for drilling processability, water absorption,

soldering heat resistance and electrolytic corrosion

resistance. The results are listed in Tables IV-1 and IV-2.



EXAMPLE | V-1 To a glass flask equipped with a stirring
apparatus, a condenser and a thernoneter was introduced a 15 solution
containing 40 g of tetramethoxysilane dissolved in 93 g of nethanol,
and after 0.47 g of acetic acid and 18:9 g of distilled water were
added thereto, the m xture was stirred for 8 hours at 50 C, to
synt hesi ze a silicone ol igonmer having a polynmerization degree of
sil oxane units of 20 20 (conversion frof® he wei ght average nol ecul ar
wei ght det erm ned by GPC and th'Ea@z%TEVs%all apply hereinafter).
The functi orre 1 : rer—whit :
to hydroxyl groups, are rret hoxy groups and/or EI@F\PMI groups. 25
Met hanol was added to the obtai ned st++eore————otHgore+—solut+or—to—
produce a treating I|qU| d of a solidIV-1 I¥o#t eE{-Sf 1V-4 FEV-hei HHt6 IV-7
69 EXAMPLE | V-2 By using the sane reactor as used in

Exanpl e | V- acet acid and I5.8, g of.distiTre Ter were
added to a §H‘%W3 138’1516?“? r(Jt t hoxynefhyl s?qf ane5°5 di Ssol \(/];'e(gal n 93 g
of net hanol Trimethoxymethylsidanas(ghen - 40tirred for-8 h@rs at050[ err] C,
to synt hesi | i gomepghaving a pply I zaty,0n ree of
i@sfan? §9§f15aneTth’ ho R ”E? 20N dgg

si | oxane uni t functlonal end groups o t he S|I|cone

Methanol (g) 93 93 a8 105 98 . 93 93
Acetic acid (g) 0.47 0.53 0.60 0.60 0.52 0.52 0.34
Distilled water (g) 18.9 15.8 14.0 17.8 18.3 16.5 13.8
Conditions of synthesis 50°C, 8 hours

Siloxane repeating units 20 15 28 30 25 23 19

Calcined clay ' Used Used Used Used Used Used Used

Drill rocessabili 19 23 22 18 19 17 20
] d

Water absorption (wt%) - 0.75 0.72 0.71 0.74 0.74 0.72 0.70
Soldering heat resistance OK OK OK OK OK OK OK
Electrolytic corrosion >500 >500 >500 >500 >500 »>500 >500

resistance (hr)




whi ch are reactive to hydroxyl

sil anol groups.
ol i goner sol ution
1 % by wei ght.

as used in Exanple V-1
wat er were

g of nmethanol,
to synt hes
sil oxane units of

gr oups,

are met hoxy groups

10 and/or

Met hanol was added to the obtained silicone

to produce a treating liquid of a solid
EXAMPLE | V-3 15

?hoxy5|lane

28. The functi of¥P™RKR® groups of th

content of

By using the same reactor
0.60 g of acetic acid and 14.0 g of distilled
added to a solution containing 34 g of
di met hoxydi nmet hyl sil ane and 8 g of tetra
and the mixture was thdfPledV=2tirred for 8 hours at 50 C

di ssol ved in 98

ol i goner, which are reactive to hydroxyl groups, are nethoxy groups
and/or silanol groups. 25 d t vl al
silicone ol i gorrer sol uti oIrY 8t oI‘{erc\)/SEQ %gtﬁq I qui d{] T@Esowg
content of 0, D

EXAMPLE | V- #ificg 1e N °,§,?°'“er5y ‘E&Eng \sﬁ% g@% r‘{é&& OES% used i n Exanpl e

V-1 gg g of acetic acid._and 17.8 g of distilled water mezé

added to a 5187 on cont ai nin gof 5 alnetﬁoxydlnethyIS|IaM§ nd 25 g

of tetranet I8B<$eB2ane - Used - -
KF101 - - - - - - - Used
Calcined clay Used Used - - Used Used Used Used
Talc - - Used - - - - -
Silica - - - Used - - - -
Drilling 24 24 18 19 24 38 36 44
Frocessability

Water absorption
(wt%)

Soldering heat
resistance

Electrolytic
corrosion
resistance (hr)

0.68 0.67 0.74 0.73 0.77
OK  OK OK OK OK

>500 >500 »>500 >500 >500

0.88 0.80 0.92
OK OK OK

288 360 240

A-187: y-glycidoxypropyltrimethoxysilane

SZ-6032: N-f-(N-vinylbenzylaminoethyl)-y-

aminopropyltrimethoxysilane*hydrochloride

KF10l: epoxy-modified silicone oil

5 ' The tests were carried out in the same manner as in

Examples II-1 to 9, Referential Examples II-1 to 5 and

Comparative Examples II-1 to 4.

Except in the tests for

electrolytic corrosion resistance, test pieces from which

copper foil was completely etched off were used.

10 The results show that the laminates of Examples IV-

1l to 12 did not decreased in soldering heat resistance,

absorbed little water, were hardly cracked by drilling and



di ssolved in 105 g of met hanol , and the mixture was then stirred for

8

hours at 50[err]C, to synthesize a silicone ol i goner having a

pol ynmeri zati on degree of siloxane units of - 30. The functional end
groups of the silicone oligonmer, 10 which are reactive to hydroxyl groups,
are met hoxy groups and/ or silanol groups. Met hanol was
added to the obtained silicone ol i goner solution, to produce a
treating liquid of a solid content df 1 % by melght 15 EXAMPLE
IV-5 eactor as used jn Example |V-1,

. B '
0.52 g of aUEFFclﬂBFﬂxﬁaziggeéeﬁtB %Fi?l??%iP%%ﬁ%ﬁ %Fance‘added to a
solutlon cont ai ni ng 24 J&¥n %ﬁ_ kgRO?@etBS gﬁggg %213 Ltlon

t et r amet hoxysi | ane dlssolve e mX ure was

then St'rreQaﬁoimgrB9Hr%hétIEQEEEELstréauGed b§YW§{ﬁ§ #fer £ dfPffin%
ol i goner having a polynerization degree | oxane units of 25 he

functional phecesedpsletyt BAd in iﬁshlsﬁﬂm%r@mﬂiem:@dmmmgeact ive to
hydr oxyl groups, are met hoxy groups and/or silanol groups. 25

Met hanol 5 waelaedtiedlytitcheorivbsinndresistanee, withbduygodetesbbratimg the
produce a treating liquid of a solid content of 1 % by wei ght.
71 EXApppopervies of the convengjonslnlpmiratese reactor as used in
Exanpl e 1V-1,
INDUSTRIAL APPLICABILITY
The prepregs provided by the present invention are
excellent'in the adhesion on the interface between base
16 materials and resins. The resin varnishes provided by the
present invention are excellent in the dispersibility of
inorganic fillers and ip the adhesion on the interface
. between inorganic fillers and resins. The resin compositions
provided by the present invention are also excellent in the
15 dispersibility of inorganic fillers and in the adhesion on
the interfaces between inorganic fillers ahd resins and
between base materials and resins. The prepregs, resin
varnishes and resin compositions which are provided by the
present invention are useful for the production of laminates
20 for printed wiring boards and multilayer printed wiring
boards, and the product printed wiring boards and multilayer
printed wiring boards are excellent not only in heat
resistance and moisture resistance, but also in drilling
processability and insulation properties, including

25 electrolytic corrosion resistance, and are therefore suitable

as parts of various electric and electronic apparatuses.



0.52 g of acetic acid and 16.5 g of distilled water were added to a
sol ution containing 10 g of ne, 10 g of
tri methoxy il ane di ssolved in 93

gof msmmg the mi. xt ur el was RﬁBh‘stDrredfor 8hﬁst~aL—5QPer_r_]\
C m It’ﬁgy SI | i cone ol Fgomer_ havi ng a pol yrrerl z ree

of S|onbné unlts The functi onal ? groups of the ““Rehﬁﬂ

ol i gomer, which are reactive to hydroxyl g oups are &E" '"

and/ or silanol groups. - I\§£ gﬁg was added to t

silicone ol i goner solution, to produce a treating liquid of a solid

content of 1 % by wei ght. 15 EXAMPLE I V-7 By using the

sanme reactor as used in Exanple V-1, 0.34 g of acetic acid and 13.8 g

of distilledwater weAemethoda@fleproduaisng piépied ofdidigkiéed Wwiring

t et raet hoxysi |l ane di ssolved 1n 93 g of nethanol, and the m xture mas
then 20 stboarml domprd ding traatidigear baset mas:pmthéswithaas sliildcoae

ol i goner having a pol ynerizati on degree of siloxane units of 19. The
functional eddagmempdhafinthatsileasdnens ifyaaiional enghgrhupr sepcddvey &ot o
hydr oxyl groug}y are et hox and/or sil an

r.ooups roups. 25
Met hanol Svwad AVPRPHRYG (GRS g%qp%@ggqq%é:he tregte ngFes@PEFFEJﬁl g th
produce a treatdng IJ QW0 8 Ading the® 10bElhn8ked KABY 18R a1,

2. | The method of claim 1, wherein the resin varnish

comprises a resin and a curing agent therefor, the resin

being selected from the group consisting of epoxy resin,
10 polyimide resin, triazine resin, phenolic resin, melamine

resin, polyester resin and modified resins of these resins.

3. The method of claim 1, wherein the silicone
oligomer has a polymerization degree of 2 to 70 and comprises.
at least one kind of siloxane units selected from |

15 difunctional siloxane units (R,S8i0,,), trifunctional siloxane
units (RSiQ;,,) and tetrafunctional siloxane units (SioO,,,),
wherein .each R is an organic group and the organic groups R
in the silicone oligomer are identical with or different from

one another.

20 4. The method of claim 1, wherein the silicone
oligomer comprises difunctional siloxane units (R,S§i0,,,) and
tetrafunctional siloxane units (SiO,,,) and has a

polymerization degree of 6 to 70.

5. The method of claim 1, wherein the silicone



72 EXAMPLE | V-8 To the silicone oligoner solution

obtained in Exanple 1 V-4 were added y-glycidoxypropyTtrin91nuxy>irane
(Trade nane: A-187, produced by N ppon Unicar Co., Lt | ane
coupling agent, and methanol, to produce a treating ﬂ"'"”ﬂﬂumf”ﬂﬂmuol i d
content of 1 % by wei ght (S|I|cone ol i gonmer: A-187*= 4: 1 wet ght rati o).

EXAMPLE | V-9 To the silicaone oligonmer solution obtained in
10 Exanple V-4 were added N-[err]- (N—viﬁﬁ?benzylaninoethyl) y-

o PP 00y Lo o Skl el 00y U2, (8HS UAlEs Msso,..) S087,
coupl 1 2058 s S R0 a@%a@%ﬁ%ﬁ (5185100 pns 41 0 2 ol

rati o). polymerizatlonC%EQE@%do&'GYt6”9@” particle size: 1.2 [err]m, as
an inorganic filler, was dipped in each of the treating liquids
produced i n Exanpl es IV-1 to 9 for one hour with stirring, filtered,

and heated to 120[err] C for one hour to dry, to obtain 20 inorganic
fillers treft.ed with 'Eh¢ilwmo®|¢@o¢ﬂeam.Irhevhereimdﬂ!@si@iiazmw of the
silicone_oligoners were 0.08 to 0.11 % b { ght . EXANMPLE ] V-10
An i nor gani @ coEprdgefs i fangtippghesi oxans units (R,S10,,,) and

trifunctional siloxane units (RS1i0,,,) and has a

polymerization degree of 6 to 70.

7. The method of claim 1, wherein the silicone

oligomer comprises difunctional siloxane units (R,Si0,,,),
10. trifunctional siloxane units (RSiO,,,) and tetrafunctional

siloxane units (Siduz) and has a polymerization degree of 6

to 70.

8. The method of claim 4, 5 or 7, wherein the
tetrafunctional siloxane units (SiO,,,) are at least 15 mol%

15 of total siloxane units of the silicone oligomer.

9. The method of claim 1, wherein the silicone
oligomer comprises tetrafunctional siloxane units (SiO,,,) and

- has a polymerization degree of 6 to 70.

10. The method of claim 1, wherein the silicone
20 oligomer comprises trifunctional siloxane units (RSiO,,,) and

has a polymerization degree of 6 to 70.

11. The method of claim 1, wherein the silicone

oligomer is used together with a silane coupling agent for



25 oligonmer was prepared in the same manner as in Exanple V-1,

73 except that talc (nean particle size: 12 pm was used as the
inorganic filler. The adhesi on anount of the silicone ol i goner was
0.10 % by wei ght . EXAMPLE 1V-11 5 % An inorganic filler

treated with a silicone ol i goner was prepare H mﬂ“ner as in
Exanple 1V-1, except that silica (nean parti ﬂl ““"IEI"MH' was used
as the inorganic filler. The adhesroﬁlanpunt f the'sili doné

ol i gomer mes 0 09 % b 0 .[EXAMVPLE | V-12 To
cal ci ned cl a¥* %h%wké%ﬁ(ﬂﬂ) :iQﬁe silicone ol i gomer sol ution

whi ch was produced in Exanple 1V-1 and was not further diluted with
met hanol (silicone oligoner:cal cined clay = 1.0:100 wei ght ratio), and
the mxture y@s stirrgfe hathddl bECEEALNY1, 2RHeYBInt BECef tRE Bfedtflettf OF
one hour, to obtain an inorganic filler treated with the silicone

ol i gonmer. Theithelse osibieome ofigdmers,) |thonaredtegbseratateriall.i@d % by
wei ght . The surface-treated inorganic fillers produced in
20 Exanpl es furthen treated witled sklayertdouglbingriadenthe foll ow ng
resin conponents in the followng ratios, to

5 13. A laminate for a printed wiring board, which is
produced by superpoéing two or more sheets of the prepreg
produced by the method of claim 1 on each other, with a metal
foil supefposed on one or both sides of the superposed sheets
of the prepreg, tp form a superposed composite, and then |

10 bonding the superposed comppsite with heat and pressure.

14. A metﬁod of producing a resin varnish for a printed
wiring board, comprising dipping an inorganic filler in a
treating liquid for surface treatment, and then compounding a
‘resin material directly with the treating liquid containing
15 the treated inorganic filler, the treating liquid containing
a silicone oligomer dissolved in a solvent, the silicone
oligomer containing at least one kind of siloxane units
'selected from trifunctional siloxane units (RSi0,,) and
tetrafunctional siloxane units (Si0,,;), wherein each R is an
20 organic group and the organic groups R in the silicone
oligomer are identical with or.different from one another,
having a polymerization degree of 2 to 70, and having at

least one functional end group reactive to a hydroxyl group.

15. The method of claim 14, wherein the resin material

25 comprises a resin and a curing agent therefor, the resin



prepare epoxy resin varnishes. Brom nat ed bi sphenol A epoxy resin
(epoxy equi val ent wei ght: 530): 100 parts bXJEELgDL_,,5,ELeyaﬁd|an1de
4 parts by wei ght

Silicone oligoner-treated inorganic filler: 50 par M!“\\:\mm

2-et hyl -4-nmet hyl i m dazole: 0.5 parts by weight | ‘ nds were
di ssol ved or dispersed in a nethyl ethyl _ 5 ketoﬁe/etHyIéne gl ycol
nononet hyl et her solvent nixture (1 1 wei ght: rati o), to produce resin

Conpamar vECRRApBeioteh Erom end 5rbul Pails Olnd ot Bl Btany 0 (he

sane nmanner b ex t I ﬁ@ﬂb y. h hefshple DEEN
surface- trea?gdl&ggéugésigs gﬁﬂéﬁ%ﬁgaﬁégfﬁlc¢er. fié-rgg%%kﬁ@§MTIVéaEXANPLE

| V-2 resin, pblyaktepecdesinyanlil lodDfiddEreONSNBENthGde oardsinde
coupling agent of 0.07 % by weight was prepared by using y- 15
gl yci doxypropyl tri nmet hoxysi |l ane (Trade nane: A-187, produced by N ppon
Unicar Co., Ltd.) in place of a silicone oligoner-

16. The method of claim 14, wherein the silicone

5 oligomer comprises difunctional siloxane units (R,SiO,,,) and
tetrafunctional siloxane units (8iO,,;) and has a

polymerization degree of 6 to 70.

17. The method of claim 14, wherein the silicone
oligomer comprises trifunctional siloxane units (RSi0,,) and
10 tetrafunctional siloxane units (S§i0,,,) and has a

polymerization degrée of 6 to 70.

18. ‘The method of claim 14, wherein the silicone
oligomer comprises difunctional siloxane units (R,Si0,,,) and
trifunctional siloxane units ('RSioslz) and has a

15 polymerization degree of 6 to 70.

19. The method of claim 14, wherein the silicone'

oligomer comprises difunctional siloxane units (R,Si0,,),

trifunctional siloxane units (RSi0,,,) and tetrafunctional

siloxane units (Si0,,,) and has a polymerization degree of 6
20 to 70.

20. The method of claim 16, 17 or 19, wherein the
tetrafunctional siloxane units (SiOQ,,,) are at least 15 mol%¥

of total siloxane units of the silicone oligomer.



containing treating liquid, and a resin varni sh was produced . in the
sane manner as above, except that the obtained, i S

used. 20 COVPARATI VE EXAMPLE | V-3 ' with an
adhesi on anount of a silicone oil of 0.06 @64 m ! HE Emﬁared by
25

using an epoxy-nodified silicone oil (Trade naner ced by
Shi n-Etsu Chemical Co., Ltd.) in place of a silicone
ol i gonmer-containing treating |iquid, and 8 resin varni sh was

75 proguced in the sa nner_.as, _ahgve, .except .t hat e

obt ai ned, cg}ﬂCi ned cI"QV’ \R&%d’nﬁe or¥ia 14 Where,&?‘glt(%t‘ s SEABECRSt  about
0.2 mmthic S s LERN ' chy | I she

b7 oduced | o LE3pEE" pomory SR E8$5REUnBE nk P oot ol SRELS, (R0, 50 T

. obtai n i npr ggaakepolymesizakibas deykbehores etd e, heated to 140 C for
5to 10 mnutes to dry, to obtain prepregs of a resin content of 41 %
by wei ght. Four sheets of each prepreg wer e super posed on each other,
with copper foil of 35 [err]m 10 thickness superposed on each side of the
super posed BRepreg, The metchadterf whadimd 4)awhexeior robe wdiddconiee pressing
condi tions of 170 C, 90 m nutes and 4.0 MPa, to produce doubl e-si ded

copper - cP adoldgPrgre somprises trifunctjenght aiheumane writs| (RE1Qophcand| ad

lamnates .o a polymerization degree of 6 to 70.

23. The method of claim 14, wherein the treating liquid
further contains a silane coupling agent dissolved in the

solvent.

10 24. The method of claim 14, whlerein the treating liquid
further contains a titanate coupling agent dissolved in the

solvent.

25. A laminate for a printed wiring board, which is
produced by impregnating a base material with the resin

15 wvarnish which is produced by the method of claim 14, drying
the impregnated base material to form a prepreg, superposing
two or more sheets of the prepreg on each other, with a metal
foil supefposed on one or both sides of the superposed sheets
of the prépreg, to form a superposed composite, and then

20 bonding the superposed composite with heat and pressure.

26. A resin composition for a printed wiring board,
comprising a resin material and a silicone oligomer which has
a polymerization degree of 2 to 70, has at least one

functional end group reactive to a hydroxyl group, and



15 were examined for drilli ng processability, w__

sol deri ng heat resistance and el ectrolytic cofrosion resi stance. The
o et in T WS

Exanpl es V-1 1V-2I\-34 V"4 PV-B 1ve6 T V-7
D met hoxydi net hyl si | ane (g) - - 34 20 - 10 -

Tri met hoxynet hyl sil ane (g) - 40 84 - 20 10 -

Tet r amet hoxysi | ane (g) 40 - 8 25 22 20 -
Tet r aet hoxy SoPRdngy Pt least one kind of siloxane units selected fpom

cid (g) erifunctiopal, sijoine ubite, (B510y:55ang LStrardictiaRatied
8.9 ..15. 4,0 1 6;5 13 di. 1 f
\évstnte Leglg)s siloxent’ uhith’ (%gé%@) ] &i‘é§é?ﬁ3u§géh5‘% I %%a%% ?g %ﬁ?‘?nﬁ%ﬁgf so

20 15 atidl the3brgamie grotps R i thel sif¢dofkba¥ligomer are Used
Used Used Used Used Used Used Drilling rocessability 19 23 22

18 195 iliénticHl (WraclordiWiererdbFaont one anbther. 0.75 0.72 0.71
0.74 0.74 0.72 0.70 Soldering heat resistance (@ ¢ XK (@ ¢ X

K K K El ectrol ytic corrosion >500 >500 >500 >500 >500
>500 >500 resistance (hr) 77
Table | V-2 27. The resin composition (o grinted wiring deard £f ve

- -9 IV-10 1V-11 1V-12 1V-1 1V-2
:Eé?gpl €s claim 26, wherein 'l:heI \:/:e8si|nvm9ateria comprises a resin and a

curing agent therefor, the resin being selected from the
group consisting of epoxy resin, polyimide resin, triazine
10 resin, phenolic resin, melamine resin, polyester resin and

modified resins of these resins.

28. The resin composition for a printed wiring board of
claim 26, wherein the silicone oligomer comprises
difunctional siloxane units (R;Sioz,z) and tetrafunctional

15 siloxane units (Si0,,,) and has a polymerization degree of 6

to 70.

29, The resin composition for a printed wiring board of
claim 26, wherein the silicone oligomer comprises
trifunctional siloxane units (RSiO,,;) and tetrafunctional

20 siloxane units (Si0,,) and has a polymerization degree of 6

to 70.

30. The resin composition for a printed wiring board of
claim 26, wherein the silicone oligomer comprises
difunctional siloxane units (Rz'Sioz,z) and trifunctional

25 siloxane units (RSi0,,,) and has a polymerization degree of 6



Silicone oligoner 'Ueed Used Used Used Used - - - Exanple

No. : V-4 V-4 V-1 1V-11V-1 A- 187 —~——____J£L________

- - Used - SZ- 6032 ITIEE -
- KF101 - - Used

Cal ci ned clay Used Used - - Used Use Umluuﬂ"m '”"LI c

- - Used - - - - Silica

- Used - _ - Drill BRg 19

24 %%) Processablllty (crack % Vﬁter absorptlon

0.68 0.67 O'Wﬁ 73 0 77 0.88 0.80 0.92 (Wm 9% Sol deri ng heat

K K K K K K K resi stance El ectrolytic

>500 >500 >500 >500 >500 288 360 240 corrosion resi stance (hr)

A- 187 I doxypro t h ' -
N—[err]y(%-¥¥%ylbggzypghlﬁgggﬁ eéﬁgekﬁegon for & BPPRted wiring board of

am nopr opy! t&lash 2gy siheneler£hd el vty i sl gomer ldohipliisRpoxy- nodi fi ed
silicone oil 5 The tests were carried out in the sane manner

as in Ebfphetional sbl@xarewritrd i (R, SEQgap) etrifuictiosalineiiloxane
Conparative Exanples 11-1 to 4. Except in the tests for eIectrontlc
corrosi o r eenttYnCRS1Qos5) amded'@ét atricnal Slloé‘@ﬁﬁelunf-l@isl (#%48.,.) and
conpl etely etched %i wer e use e results show that the
| am nat es  of @& afpP %Flzatioq.q%PﬁﬁPcﬁfiquﬁ°(? eased in sol dering heat

resi stance, absorbed little water, were hardly cracked by drilling and
78

32. The resin composition for a printed wiring board of
claim 28, 29 or 31, wherein the tetrafunctional siloxane
units (Si0Q,,,) are at least 15 mol% of total siloxane units of

10 the silicone oligomer.

33. The resin composition for a printed wiring board of
claim 26, wherein the silicone oligomer comprises
tetrafunctional siloxane units (Si0,,) and has a

polymerization degree of 6 to 70.

15 34. The resin composition for a printed wiring board of
claim 26, wherein the silicone oligomer comprises
trifunctional siloxane units (RSi0,,) and has a

polymerization degree of 6 to 70.

35. The resin composition for a printed wiring board of

20 claim 26 further containing a coupling agent.

36. The resin composition for a printed wiring board of

claim 26 further.containing an inorganic filler.



were inproved in electrolytic corrosion resistance. The resin
conpositions (B) of the present invention can inprove the | am nates
produced by using themin drilling processatmmﬂm lmulmtul ation
properties including 5 electrolytic corrosion r oLt

deteriorating the properties of the conventibnd l“am'nat es.

| NDUSTRI AL" APPLI CABI LI TY The prepregs provided by the present
i nvention are excellent in the adhe$6on on the interface between base
10 materials and resins. The resin varnishes I de resent

pr o by the p
i nvention aré-excel | &he Tesime oy £oF Sfprgnte nUXﬁéﬂgchPFpeP§ and
In the adhesion og.the interface. . bet ween, inorganic fillers, and resins.
The resin cOMBS epoRarthes oBifointng ¥\ (RS LAG GBS and o ibgate
excel lent ipij§hey. 15 dispersibility of inorganic fillers and in the
adhesi on on the interfaces between inorganic fillers and resins and
bet ween base materials and resins. The prepregs, resin var ni shes and
resin conpositions which are provided by the present invention are
useful for 8Be produd ilamisfatieafiaratee pri2dedowipringt bdawd;, i whibbadds and
mul tilayer printed wiring boards, and the product printed wring
boar ds ahd puPduredeby impregnatingwirbageppatesial vk ctheesin only in
heat resi stance and noi sture resistance, but also in drjillin
processabiIPP?PQﬁatFH§uF8FiBnpﬁ%ﬁﬁﬁétV%Eingn%9%6¢Hﬁf %%F%Weﬁé#cﬂﬁéﬁ?ﬂ

corr osi on rggistance and.afe therg;giglsgétgble S ts of various

electric anPB SRPFBAPAtaf RREP, T8 oril a prefred, superposing

two or more sheets of the prepreg on each other, with a metal

foil superbosed on one or both sides of the superposed sheets
10 of the prepreg, to form a superposed composite, and then

bonding the superposed composite with heat and pressure.

39. A resin composition for a printed wiring board,
comprising a resin material and an inbrganic filler treated
with a silicone oligomer which contains at least one kind of
15 siloxane units selected from trifunctional siloxane units
(RS1i0,,;) andltetrafunctional siloxane units (Si0,,,), wherein
each R is an orgéhic.gfoﬁp and the organic groups R in the
silicone oligomer are identical with or different from one
another, has a polymefization degree of 2 to 70, and has at

20 least one functional end group reactive to a hydroxyl group.

40. The resin composition for a printed wiring board of
claim 39, wherein the résin material comprises a resin and a
curing agent therefor, the resin being selected from the
group consistiﬁg of €poxy resin, polyimide resin, triazine
25 resin, phenolic resin, melamine resin, polyester resin and

modified resins of these resins.



CLAI M5 1. A net hod of producing prepreg for a printed wiring
board conprising treating a base material with a silicone ol i goner
having at |east one functional end group reactive to 5 a h ydr oxyl grou

dryi ng the §npregnat ed base materidl . Ellllﬂilﬂlllllflllmlﬂﬂiﬂf Claim

1, wherein the resin varnish conpri ses a reS|n afd & curlng agent
therefor, the resin bei ng sel ected f8dm the group consi sting of epoxy

resin, 10 pol yi m de reS|n triazine resin, phenolic resin, nelamne
resin, pol yeSter resi TR Fefid GuPosddies 6Prtﬁe§€iﬂ§§ﬂn§1r1ng boagd of

h
Et;ﬁyx? gt | ShEuR, T8, whaseEh ’iﬁeaﬁ%i%%ﬁﬁ?.e% omét ' GRFLLEES oo ki nd of
si | oxane U”'&§fﬁﬁbgﬁbﬁglf§9ﬂbx%§ ﬁf@§t(ﬂﬁﬁ] R.?ﬁanﬁgggakﬁnfyignal

(Rlerr]Siderr]), trifunctiona oxane
tetrafuncti osgloshhexanetsnissof 5 CJ:&I Mds a pomM&rﬂd’cﬁﬁP et ¥ 6

organi c group and the organic groups in the silicone ol goner are

i denticalSwith @0.different from one another. 20 4. . The

met hod of claim11, wherein the silicone ol i gomer conprises

di functional siloxane units (Rlerr]SiJerr]) and -~ tetrafunctional

si | oxane unihs (SlC{err]) and has a pol ymeri zati on degree of 6 to 70.
2, resin composition for a printed wiring board of

claim 39, wherein the silicone oligomer comprises
trifunctional siloxane units (RSi0,,,) and tetrafunctional
siloxane units (sio,,,) and has a polymerization degree of 6

10 +to 70.

43. The resin composition for a printed wiring board of.
claim 39, wherein the silicone oligomer comprises
difunctional siloxane units (R,Si0,,,) and trifunctional
siloxane units (RSi0,,,) and has a polymerization degree of 6

15 to 70.

44. The resin compoeition for a printed wiring board of
qlaim 39, wherein the silicone oligomer comprises

difunctional siloxane units (R,SiO,,,), trifunctional siloxane
units (RSi0,,,) and tetrafunctional siloxane units (810,,,) and

20 has a polymerization degree of 6 to 70.

45. The resin composition for a printed wiring board of
claim 41, 42 or 44, wherein the tetrafunctional siloxane
units (Sio“z) are at least 15 mol% of total siloxane units of

the silicone oligomer.



5. The nmethod of claim1l, wherein the silicane

80 ol i goner conprises trifunctional siloxane units (RS

tetrafunctional siloxane units (Sierr]) and has Iul“u"lli @Em at i on
degree of 6 to 70. 6. The net hod of t he
silicone 5 oligoner conprises difunctional siloxane units (R[err]S|C{err])
~and trifunctional siloxane units (RSiJerr]) and has a

pol ymeri zati on degree of 6 to 70. §8 The nethod of claim1
wherein the silicone oner rlse di functional si]oxane upits
(Rlerr]siq élﬁr] ), ThFrFPﬁﬁgt Fe'na?sé hiREinted yiring beprd of

et e e gy USRS o AN Db B
wh h S I
erein t ettOt ﬁéﬁé dﬁgﬁléyggxéﬂé(aﬁkESI |céﬁg gﬁ&eﬁég) aare at Sast 15

nmol % 15 of oxane units of | gomer .
The net hod @olGindrh Fatidie'®drddvFEid itP70. ol i gomer conpri ses
tetrafunctional” siloxane units (SiJerr]) and has a pol ynmeri zati on
degree of -6 to 70. 10. The nethod of claim1, wherein the
silicone , .

5 47. The resin composition for a printed wiring board of

claim 39, wherein the silicone oligomer comprises
trifunctional siloxane units (RSiO;,) and has a

polymerization degree of 6 to 70.

48. The resin composition for a printed wiring board of
10 claim 39, wherein. the inorganic filler is treated with the

silicone oligomer and a coupling agent.

49, A laminate for a printed wiring board, which is
produced by impregnating a base material with the resin
composition for a printed wiring board of claim 39, drying

15 the impregnated base material to form a prepreg, superposing
two or more sheets of the prepreg on each other, with a metal
foil superposed on one or both sides of the superposed sheets
of the prepreg,lto form a superposed composite, and then

bonding the superposed composite with heat and pressure.



20 oligoner conprises trifunctional siloxane units (RSiJerr]) and

has a pol ymeri zation degree of 6 to 70. - 11, The net hod of claim
1, wherein the silicone oligonmer is used together with a gilane
coupling agent for _ 81

treating the base material. 12. 1/2  The nethod of claim1, wherein
after the treatnent with the silicone oligoner, the treated base
material is further treated W tHRAWINGENe coupling agent. 5 13.

A lam nate for a printed wiring board, which is produced by
superposing two or nore sheets of the prepreg produced by the nethod
of claim1 on each other, with a netal foil superposed on one or both
si des of the superposed sheets of Fige Pprepreg, to form-a superposed
conposite, and then 10 bonding the superposed conposite with heat and
pressure. . 14. A met hod of producing a.resin varnish for a
printed Wi ring board, conprising dipping an inorgante—filler in a
treating liquid for surface treatment, and _fhen conpounding a resin
material directly with thg ' tainQg 15 the treated
inorganic filler, the t i ng : I I'icone ol i goner

di ssolved in a solvent, .

Fig. 2




ol i goner containing at | east one kind of siloxane units selected from

trifunctional siloxane units (RSiJerr]) and tetrafunctional sil-oxane
units (Sigerr]), wherein each Ris an 20 organic group and the organic
groups Rin the silicone ol i goner, e identical with or different from
one anot her, havi ng a polynerlza@ degree of 2 to 70, and having at

| east one functional end group reactive to a hydroxyl group. 15.

The nethod of claim 14, wherein the rﬁﬁbnanater|al 25 conprises a resin
and a curing agent therefor, the resi

82 bei ng sel ected fromthe group consisting of epoxy re5|n

polyim de resin, triazine resin, phenolic resin, melamne resin,

pol yester resin and nodified resins of these r esi ns. 16. The

met hod of claim 14, ‘wherein the silicone ol i goner conprlses

di functional siloxane units (Rerr]SiJerr]) and tetrafunctlénal
siloxane units (SiJerr]) and has a D ynerlzatlon degree of 6 to 70.
17. The net hod of clgj . ol'i gomer
-conprises trifunctional sl 10 tetrafunctional
sil oxane units (Siderr]) ygree of 6 to 70.
18. The net hod of cl

7

Fig. 4




ol i gonmer conprises difunctional siloxane units (Rlerr]SiJerr]) and
trifunctional siloxane units (RSiJerr]) and has a 15 polynerization

degreé of 6 to 70. 19. The net hod of claim 14, wherein the
silicone ol i gomer conprises difunctional siloxane units
(Rerr]Sigerr]), trifunctional siloxane units (RSierr]) and
tetrafuncti onal sil oxane units (SiC%err]) and has a pol yneri zation
degree of 6 20 to 70. 20. Re nethod of claim16, 17 or 19,
wherein the tetrafunctional siloxane units (SiJerr]) are at |east 15
nmol % of total siloxane units of PRETRACTone ol i gomer.

83 21. The nethod of claim 14, wherein the silicone ol i goner
conprises tetrafunctional siloxane units (SiJerr]) and has a

pol ymeri zati on degre@wq:é§ Uiffing boards2§mpffyedT@ﬁ %ﬁ%hagﬁﬂii éaln]14,

wherein the silicone I goner “conpri ses unct1 ona oxané units

(RSICIerr])pﬂﬁdessabihiﬁyaaﬁﬂ|1ﬁ§ﬁlé€i¢ﬁ"bf&§§ﬁ¥ié§ &rd pridiuced eitkex
The net hod of claim 14, wherein the treating liquid further contains a

si | ane- coupbyngraegtihgdtheosueflaces it base moteridls ord(lindkganic The

~met hod of claim 14, wherein the treating liquid

5 fillers with silicone oligomers having specified structures,
particularly, a three-dimensionally crosslinked silicone
oligomer, or by using resin varnish prepared by compounding
such a silicone oligomer with a resin varnish for
impregnation of the base materials, or by dipping the

10 inorganic fillers in a solution of such a silicone oligomer

for surface treatment and then directly compounding resin

materials with the solution.



sol vent ..

further contains a titanate coupling agent dis
HEET produced by

25. A lamnate for a printed wiring bdRE AEEN@%WDS

I npregnating a base material with the resir ~Whi ¢h i s produced
by the nethod of claimi14, drying t he |i L qfﬁﬁ @ terial to
forma prepreg, superposing two or norle sh@gig § 9 hel{priepreg on each
other, with a netal foil superposed on ogne_or hath-si-deg of the

super posed sheets - of the prepreg, to7fprma superposed onposite, and
then 20 bonding the superposed conposite wih-heat—anmd—pressure. 26.
A resin conpeveradn sidesa peri niodgecwle agdotend, to formoaprigldglayversin
material and a silicone oligonmer which has pol yneri zati on degree of

2 to 70, ha¥ven ffypengixrated inge-thenzpsing Eh%u%1¥%§§?¢v%h?%nﬁ Avar oxyl
group, and

 east one_kFHErBPn§FFb§§h§mﬁhFF?%?EIQBFeEh?rgﬁ?reaset*?fﬁm%t*Bﬁﬁfgégiﬁiane
units (RSi gﬁ%ke]s)s AL tota]::%r'-gésgﬁﬂh to tlaé' REANC1UNGER, (Sb&{-ﬁ(.ép the

wherein ea I'S an organi c gr € organit groups rn’t
siliconegol igmRcaANS sasdr bl 16Rl PolPsiohhé eéﬁainérﬁr@agflfnfwﬁr
27. The resin conmposition for a printed wring board of cl aim 26,
wher ei n t he Jaggen cyildid @haimi5,s@hiehr eehd dodda@teriorsatei theagent
therefor, the resin being selected fromthe

properties of cured resins.

DISCLOSURE OF INVENTION
.fhe object of the present invention is to solve the
10 above-described problems in the prior arts by providing novel
means for improving the interfacial adhesion between base
materials or inorganic fillers with resins, thereby enabling
the production of laminates and multilayer printed wiring
boards which are excellent in drilling processability and
. 15 iﬁsuiation properties.

The inventors found that the above-described
problems can be solved by using, as surface treating agents
for base materials and inorganic fillers, a silicone oligomer
having functional groups reactive to the hydroxyl groups

20 which are present strucfurally'or by moisture absorption on
. the surfaces of base materials and fillers, or by using novel
method for'produéing resin varnishes.contaihing inorganic
‘fillers treated with such a silicone oligomer, and have
consequently completed the present invention.
25 _ That is, the present inventioh provides a method of
producing a prepreg for printed wiring boards, comprising
treating a base material with a silicone oligomer,

impregnating the treated base material with a resin varnish,



roup consisting of epoxy resin, polyimde re . A resin
ghengric resin, nmelamne resin, polyester regt ,& M ?FSHEEEied resi ns of
t hese resins. 28. The resin conpdsiftion for a prifnfed wiring
board of claim 26, wherein the silicone jol}i gRI7eM/RAGIR | $€

di functional siloxane units (Rlerr]Si(err]) jarqd tetrafuncti ¢nal 15
siloxane units (SiJerr]) and has a pol yneri gatTton degree ofr 6 to 70.
29. The resin conposition for a print%d wiring board of cl aim 26,

' i f I |
(Rl Grerr ]S 8he A2Piad, B Snarolbatas Tnase cnatetidl 5 G ot i chm pae o
pol ymer ' ;at ! ?Eiggﬂégecgmggininﬂ Egog‘ggs one kl%Pq a‘ff %Tcpagﬁfré?e Ztlrrﬂi-tﬁ] e

COI’TpOSI t1on

silicone ol i gaigkte@MBrbRCEh f Bﬁé Q@iﬁzr@é@m
(Rlerr]Sigerr]) and trlfuncfl Pb §5 s* oxane units rr] as a
polynerlzatlaﬁiegg(gsiq% .9 and tetrafunctional siloxane units (Sio

to 70 he resin conposition for a printed wiring ﬁoard of

cl ai m 26,5 whbawingt bepoilymerisatiogodegreenpf i Zeo 70 and having at least
one functional end group reactive to a hydroxyllgroup, each R
being an organic group, and the R groups in the silicone
oligomer being identical with or different from one another.
" The present invention also provides a laminate for
10 printed wifing boards (hereinafter, it may be called
"laminate (a)"), which is produced by superposing two or more
sheets of the above-described prepreg, with a metal foil
superposed on one or both sideé of the superposed sheets of
fhe prepreg, to form a superposed composite; and then bonding
15 the superposed compogite with heat and pressure.

The present invention further provides a method of
producing a resin varnish for printed wiring boards
comprising dipping an inorganic filler in a treating liquid
for. surface treatment, and then éompounding a resin material

20 directly with the treating liquid containing the treated
inorganic filler, wherein the freating liquid comprises a
silicone oligomer dissolved in a solvent, and the silicone
oligomer contains at least one kind of siloxane units
'selected from trifunctional siloxane units (RSiOQ;,,) and

25 tetrafunctional siloxane units (810,,;,), wherein each R is an
organic group and the organic groups R in the silicone
oligomer are identical with or different from one another,
has a polymerization degree of 2 to 70, and has at least one

functional end group reactive to a hydroxyl group.



difunctional siloxane units (Rlerr]Sigerr]), tRnBM@EMﬁWhlmm ,oxane 5
units (RSigerr]) and tetrafunctional siloxane i) iand

has a pol ynerization degree of 6 to 70. : g i{n
conposition for a printed wiring board of cl a?,ﬁ%‘“ @or 31, wherein
the tetrafunctional siloxane units (SIgegrr Q—éﬂéLéamL‘ t 115 nol % of
total siloxane units of 10 the silicone gllg ner . : The
resin conmposition for a printed wiring bodrd of ctarn26; erein t he

and has a o pol ynekh é:ﬁf‘aﬁe%ﬁ%é% A5 T p OO 'S, Thhlihaed i L1
compost L1 on fdindbdWitiHy Udel:h RARL18beLer, EhohBY2he 2OFIEH" the

silicone ollgoner conpri nctional sSiloxane units RSiJerr])

and has a "1aﬂ%ﬂdﬂ§”ﬂﬂ¥“ﬂoQﬂQ§§fﬁ% gEoﬁubgd79y impre%nééin% a balg resin
conposi tion for a printed wring boar claim 26 further containing

a coupling agarial with ¥he resinlharndshnpzodnocedtbgntherabopei nt ed
Wi ring board of claim 26 further containing an inorganic filler.
86 §7. describiesl metihod,odywing dhef dmpregnpteddbasei magteviall &0

form a prepreg, superposing two or more sheets of the
prepreg, with a mefal foii superposed on one or both sides of
the superposéd sheets of the prepreg, to form a superposed
composite, and then bonding the superposed composite with

10 heat and ﬁressure.

The present invention further provides a resin
composition for printed wiring boards (heréinafter, it may be
called "resin composition for printed wiring boards (A)" or
"resin composition (A)") comprising a resin material and the

15 above-described silicone oligomef.

The present invention also provides a laminate for
printed wiring boards (hereinafter, it may be called
"laminate (c)"), which is produced by impregnating a base
material with the resin composition (A), drying the

20 impregnated base material to form a prepreg, superposing two
or more sheets of the prepreg, with a metal foil superposed
on one or both sides of the superposed sheets of the prepreg,
to form a superposed composite, and then bonding the
superposed composite with heat and pressure.

25 The present invention further provides a resin
composition for printed wiring boards (hereinafter, it may be
called "resin composition for printed wiring boards (B)" or
"resin composition (B)") comprising a resin material and an

inorganic filler treated with a silicone oligomer which



claim 26 further containing a coupling agent Re-ar—not-gant filler.
38. . A lamnate for a printed wiring boar REPMC&ME}Q?%EEETOdUCGd by

i npregnating a base material with the resin conposTtron]fer a printed
Wi ring board of claim26, drying the inpregnigq@A% terial to form
a prepreg, superposing two or nore sheetis |of repreg ¢n each

other, with a netal foil superposed on dné—e+ ' ¢f the

super posed sheets 10 of the prepreg, tolflorjm a superposed cofposite, and
t hen bondi ng t he superposed conposite w 'th—tear—and pressure.

39. A rb@Vﬁnté%ogarubﬁ these e¢ommanky msadwgf%m productdy icfi ng a

anlc filler_ treated a silicone

o pomer uhi Brtabsehta. ISnPRTESs  of vt tHEHeT Bringed, sl ngh opkie o and
fromtri f“”?%i:Q”@ég%fﬁ”f\iﬂﬁthéase natdiidlef fjlacﬁ&%ﬁ@gyoaf Vel Rardfe | ne

si | oxane uni I'sTan o

organi ¢ gr ougsdFnbA-HB%en faI}::I iééﬁorﬁ’oﬁ’ii r&d (?égreeﬁ\%et %“J.t(ﬂego

different from one anot as a po ynerl atl

and has & Blsel Magéroabs§anet inorgacivl HBEMs," QAfSH W& Il abd ¥day,

group. 40. The resin conposition for a printed wring board of
claim 39, whaleminahfibes) nasbéstos filvem, ikkeom fidser) didita alumdiid Ng
agent therefor, the resin being selected fromthe group consi sting of
epoxy resin, 9!3@S§| filbier; esi hicarglassof ik r ceyrgnnehdfidier, =ddidgonmel ami ne

resin, pol ester resin and nodi fi ed resins of these resins.
€ poty carbide fiber, silicon nitride fiber, zirconia fiber and

carbon fiber, organic fibers, such as aramid fiber,

10 polyetheretherketone fiber, polyetherimide fiber,
‘polyethersulfone fiber and cellulose fiber, and mixed fibers
'thereof, and the particularly preferred example is a woven
fabric of glass fibers.

The surface state of the base materials to be

15 treated with the silicone oligomers is not limited, and may
have been pretreated with conventional surface treating
agents, such as silane coupling agents. It is generally
preferable to use base materials which have not been treated
with other conventional surface treating agents and have on

20 their surfaces hydroxyl groups which react with the silicone
oligomer. |

The silicone oligomers which may be used in the
present invention are not limited in molecular weight and
structure so far as they have at 1east one functional end

25 group reactive to the hydroxyl groups on base materials.
Preferred examples of the functional end groups reactive to
the hydroxyl groups on the surfaces of base materials are
_alkoxyl groups of one or two carbon atoms or silanol group.

Preferred silicone oligomers contain at least one



87 ... . 41. The resin conposition for a pfig IARENT R H d of

cl ai m 39, wherein the silicone oli gomer conpri s&mﬂmz%%al
siloxane units (Rerr]Sierr]) and tetrafunctipnh si l oxandg units
(Sigerr]) and has a pol ymerization degree of 6 527) MAR, 1597 42.

The resin conposition for a printed wring boarg pf ~claimi3y wherein
the silicone oligonmer conprises trifunctiopal siloxane units
(RSigerr]) and tetrafunctional silo;cane uhi-t-s—(-Si—GI—eH-]—)—a-nd has a
pol ymeri zation de ree f 6 10 The resin

conposi ti on ¥Hpd g 5r?’f1f‘é’daﬂ\? r‘i“?n’gt%c%{-’r]&‘?ﬁed fr°“bltaﬁ"1ﬂ“3"§’ti\ﬂ?@flelsﬁ']1“1¥@

silicone oli | se ifu a u

(Rlerr]sig e‘?'(rP é 61’? uf]%thein a %gdaglq%lxg?ghg’ﬁl ?%r %g%ap%re” fPand has
a pol ymeri zahjpp d&ﬁé 8f éne 16r o 7&rbon atonfb4 such as!MetiRAl br
conposition for a printed wiring board claim39, whereinthe

silicone ol i geRRL, CaNPar$ESgroup dlffﬂlﬂﬁi I]m\&iax&idrﬂmsl,nléxﬁzh as phenyl,
(Rlerr]Siderr]), trifunctional siloxane units (RSierr]) and
tetrafun@i cand vilhykanendnthe R Jxdups |in e A0 idvre adlpgomen ikedingon
degree of 6 to 70. 45. The resin conposition for a printed
W ring boar di@ﬂmticach&ﬂ’th.{ diPferenty fromwrane, anethexn) #ndcti onal
si | oxane uni t eer are at least 15 nuol % of  total siloxane units
of tetrafun tio al siloxane units (SiO,,,), and, optionally,
difunctional siloxane units (R,Si0,,), and have a
polymerization degree of 2 to 70 (conversion from weight
10 average molecular weight determined by GPC). Silicone
oligomers of polymerization degrees of higher than 70 may
cause uneven treatment to decrease heat resistance.
" The difunctional, trifunctional and tetrafunct'ional
sil_o_xané units represented, respectively, by R,SiO,,,, RSi0,,,

15 and Si0,,, have the following structures:

R R 0-

I | -
-O—?i—o— ’ -0-si-0- , -0-Si-0-
| |
R Oo- O-
R;810,,, RSi0,,, | Sio«)z
20 Preferred silicone oligomers are three-

dimensionally crosslinked oligomers, which comprise at least
one kind of siloxane units selected from difunctional
siloxane units, trifunctiqnal siibxane units and
tetrafunctional siloxane units and contain at least one kind
25 of siloxane units selected from trifunctional siloxane units
and tetrafunctional siloxane units. That is, the preferred

silicone oligomers compriée only trifunctional siloxane
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and has a pol yneri zat Fon- ddgrée . 6f 6 tg

The resin conposition for a printed mﬁring board of.

si | i congniobliegidiaeBees 8 %Bnct i onal sil gxgne2 rmAR 1997 l
(RSlC{err]) polynerlzatlo degree of 6 tjo}70. 48
The resin commﬁﬂmﬁ“lm crat

he inorganic TiI

printed mnﬁhﬂgmgoard of 1@

'S treated W th i cone loligoner and a

claim 39, mhe?el
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coupling agent. A lamnate for a printed wiring board,

which is

conposi tiontfor a primeethed iof) produdinly prapiegofodr i pgintédtviering

| npregnat ed base material to forma prepreg, superposing two or nore
“~.sheéets of theapdepomprisingchreatimg aibdse metertial witfloid ssidegnesed on
fosed sheet s of the prepreg, to forma
ng theoman@ad Heasg material Jtigivd mesdin h

one or both sides of the super

super posed

heat and pr
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pr oduced by i npregnating a base nmaterial with the resin

odigomere, impyeghat

essure,
varnish, and drying the impregnated base material, the

silicone oligomer containing at least one kind of siloxane
units selected from the group consisting of trifuhctional
siloxane units (RSi0;,,) and tetrafunctional siloxane units
(8i0,,,), having a polyﬁerization degreée of 2 to 70, and
having at least one functional end group reactive to a
hydroxyl grbup, each R being an organic group, the R groups
in the silicone oligomer being identical with or different

from one another.

2. The method of claim 1, wherein the resin varnish
comprises a resin and a curing agent therefor, the resin
being selected from the group consisting of epoxy resin,
polyimide resin, triazine resin, phenolic resin, melamine

resin, polYester resin and modified resins of these resins.

3. (Canceled)

4. The method of claim 1, wherein the silicone _
oligomer comprises difunctional siloxane units (R,Siom) and

tetrafunctional siloxane units (Sioqz) and has a

polymerization degree of 6 to 70.

5. The method of claim 1, wherein the silicone-

n
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CLAIMS

1. A method of producing prepreg for a printed wiring

board comprising treating a base material with a silicone
oligomer, impregnating the treated base material with a resin
varnish, and drying the impregnated base.material, the
silicone oligomer confaining at least one kind of siloxane
units selected from the group consisting of trifunctional
siloxane units (RSi0,;,,) and tetrafunctional siloxane units
(si0,,;), having a polymerization degree of 6 to 70, and
having at least one functional end group reactive to a
hydroxyl group, each R being an organic group, the R groups

in the silicone oligomer being identical with or different

from one another.

2. The method of claim 1, wherein the resin varnish’

comprises a resin and a curing agent therefor, the resin
being selected from the group consisting of epoxy resin,
polyimide resin, triazine resin, phenolic resin, melamine

resin, polyester resin and modified resins of these resins.

3. (Canceled)

4. The method of claim 1, wherein the silicone

oligomer comprises difunctional siloxane units (R,Si0,,,) and
tetrafunctional siloxane units (SiO,,,) and has a

polymerization degree of 6 to 70.

The method of claim 1, wherein the silicone



