METAL FO L PROVI DED W TH ADHESI ON AUXI LI ARY MATERI AL
AND PRI NTED W RI NG BOARD USI NG SAME Technical Field
[0001] The present invention relates to an adhesion
assisting agent fitted nmetal foil, and a
printed-wiring board using the sanme. The invention
al so relates to a process for producing a
pri NMEUALI FOTIy PROAIMELSNITY AREESTIANSRORTRBARS IMAFERIAL
agent fitted t Ll . #ﬁp hpgenti on
relates to a I?F;Fgéérgagyﬁép%%ﬂgggﬁ : ghﬁﬁ
sem conduct or chip nmounted board and a sem conduct or
packaged _hoard, using the adhesion assisting agent
TechnicaddFh@tdl foil. Background Art [0002] In recent
roocMears, electronic appliances have been required to be
conpact, I|ightweight and hiq? speed, an%ﬁhigh Py at
dENS FRESREBN TAVEHrigh P Y 5ot DoaPd&oras 188y AFEef 109 29¢
Production of a printed wiring, board by a |
£ittegninsddi thoid merod ARG eS-¥dring| ROPRG HESPBeLhe same. The
drawi ng attention. Japanese Patent Application , .
invergii@nOpéso JRIALeRo to BO-RIBESH JQhsgeducing a printed-wiring
sem -additive nmethod of making interstitial_ via _holes ,
boarhenedafger thef eadbésionasab¥iBying 29eRG n ik 84 cipegal  foll.
circuit is to be formed, roughening the surface of
Furtteemoesi, nthy cherhcabn rglatag to P waibl ysaverss etiging board,
conducting electroless plating to form a patterned,
a seheebhaptadt nghiesimsdyntdl bbandf emd ng tdemicionduitoby packaged
pattern-el ectroplating. This nmethod nakes it possible
boardd) fuerimgf ther adwesicg @ssiconpar edienitt fiithed metal foil.
substractive nethod that an anobunt of side-etching is
BacH@ed Rutt hernore, there is a nethod of formng 1 a
circuit onto aresin-fitted netal foil by a
[00Cdni - addi ti ve met hod.

In recent years, electronic appliances have been required to
be compact, lightweight and high speed, and high densification of
printed wiring boards has advanced. Production of a printed wiring
board by a semi-additive wethod using electroplating has been
drawing attention. Japanese Patent Application Laid-Open (JP-A) No.
10-4254 discloses a semi-additive method of making interstitial via
holes (hereafter referred to as IVHs) in a resin on which a circuit
is to be formed, roughening the surface of the resin by chemical,
giving a PAd catalyst thereto, conducting electroless plating to form
a patterned, electroplating resist, and then forming the circuit by
pattern-electroplating. This method makes it possible to form finer
wiring as compared with the substractive method that an amount of

side-etching is large. Furthermore, there is a method of forming



In order to make the thickness of a netal foi

thinner, JP-A No. 2003-158364 discloses a substrate
mat eri al wherein copper foils of 5 mthickness or

| ess are put to both faces of an insulating resin.
According to this manner, failures based on short
circuits in a conductor circuit are less, so that
printed-w ring boards having good circuit-formability

a E@f‘c@_ﬁ: Bhed léCEéimrJ-Ffﬁt@@ mefad2 #447 bydh Seh@S§84 8t IRE RBEhod.

form ng a copper |ayer of about pm t hi ckness on

Inaoivtié@tﬁ)fnm ehe atipiicEsderf4 Imaty ¥si NotThRi§CUPOA No.
beam vapor-deposition device, and | am nating the

2008s1E8264 diBEDo S8k langesstdatgematdriali whéteugbppsr foils of
adhesive or prepreg, so as to be rendered a power

S5 pugpliykhayenr [&)3arelputt he hodhhfase0bf B Andlosating resin.
10- 4254 and 2003- 158364 out of the above-nenti oned

Aqrertibug, ta Hbishapener, tfed lnvegheassadl sur fhoet dimmitlssin a
the formation of fine wring. Addltlonally, accor di ng

copguctple el neptfodss kefse spstiyehdirdidgdaniFhed Mosgidenbeving
that electric Pgropertles of the resultant are_| ower ed

90891 ERECSHaFOTBROL hELY GifghbReBrodifiFhc el Moe 5221444
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ol | as a power Su fine wri

a bBR¥pPensipigl Yaykp. this method, I'VHs are nmade fron1the
upper face of the snmooth very thin copper foil, 2

[oobBTh is present on an insulating |ayer, for
interlam nar connecti on.

In the methods of JP-A Nos. 10-4254 and 2003-158364 cut of
the above-menticned methods, the shape of the roughened surface
disturbs the formation of fine wiring. Additionally, according to
these methods, there is generated an inconvenience that electric
properties of the resultant are lowered by the shape of the roughened
surface. Since no roughened surface shape is formed in the method
of JP-A No. 7-221444, the method is advantageous for forming fine
wiring or the electric properties. However, the substrate itself
becomes expensive. Thus, the method lacks versatility.

[0004]
JP-A No. 2004-025835 discloses a method of conducting

circuit~formation by using a smooth very thin copper foil as a power

supply layer to form fine wiring inexpensively. In thismethod, IVHs

are made from the upper face of the smooth very thin copper foil,




El ectrol ess copper plating is then performed, and an
image of a resist is forned. Thereafter, a circuit is
formed. The method for making IVHs is classified into
three kinds of nethods: the direct |laser perforating
met hod, the conformal perforating nmethod, and the

| arge w ndow nethod. In the direct perforating
nethod, a laser ray is directly irradiated onto a

wheeR H%rplfé%'ént%ﬁn AS1hOulHiMg Mier, | fbrt ﬂ?teﬂ%ﬁflﬁéi‘ﬁ:lonnectlon
perforating nethod, w ndows having a dianeter equal to

ElebatoDdsd Wblspody ﬁléﬂtﬂﬁ@_{ by tnéwbelEs hegd,a@hy andf@dgblREm Besist
| aser ray larger than each of the windows is

isl fomdidt eThéearake, tdeikvdst iknfdéireed.ar Uiee metthdowWor making
nmet hod, w ndows | arger than the dianeter of |IVHs are

IVHades ¢lassiddppeinfwitihreandindwerofariessedsr ayheaglilracrgelaser
as the IVH dianmeter is irradiated to nmake the | VHs.

perficratinenhbiodesbeidsadoirnal peAfoatinpnoatipodg3sd tite large
is difficult to use any nethod other than the direct

wipggermyfdidcor at? igenekineat mﬁf@raéélaas@%ltwft t@elaser ray is
foll ow ng reason: when wi ndows are forned

dlﬁﬁSFJoY |th¥é'&|1§5ﬁ‘§/ oo psCoRAEE Eatt Etoo5‘\‘5o‘i“?nf"*’émr &¥izt 3p the

cobAREt i ORAL LA TR, B Sevan ri%l@w%esrer equal to
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e process nmass production. ive
w:.ﬂ'ﬁS\Q Mi-HERNS ok ARGSE t@ﬁan iR 8fe PEy 'é@"sl'v@l"sear% made
de in a Copper foil By the |arge w ndow net hod

inf E%d%p@wﬁﬂle Lhe tNérSai mdeakesly daN1kPgs AR ABOdiameter
there is caused a probl em that plating around the

isl Misdistpaedeflaké @BR5IVHY. has theanetirs deskdibgd OviTtea No.
Wi ring boards which overcone the above-nentioned

20pK 002 88135 ,antl i ¢ ffivvantageass any hdehddbohedér ahan3hefdirect
fine wiring, electric properties and production costs.
laser perforating method. This is based on the following reason:
when windows are formed by photolithography, it is difficult to form
aresistattheendofasubstrate; therefore, theresinat thesubstrate
end is naked. On the resin, which is smooth, electroless copper
plating peel is not obtained; therefore, there are generated
inconveniences such that electroless copper is peeled in the process
for mass production. Alternatively, when windows larger than the
diameter of IVHs are made in a copper foil by the large window method,
the resin outside the IVHs is naked. In this case also, there is
caused a problem that plating arcund the IVHs is peeled.
[0005]

It has been desired to provide wiring boards which overcome

the above-mentioned problems and are advantageous in the formation




Additionally, it has been desired to provide wring
boards which are high in reliability and good in high
frequency properties. D sclosure of the Invention

[ 0006] An enbodi nent of the present invention rel ates
to an adhesion assisting agent fitted netal foil,
conprising an adhesion assisting agent |ayer having a
thickness of 0.1 to 10 mon a netal whose surface has

otnieiE Al LTEE0R S UIRRERPL Al EolBEL A S
Adﬁﬁ@%ﬁaﬂlﬁgh@.?A?Qs 4585 HeR9re@9ED gr%%@sﬂvif boards which

conpri si an epoxy resin sélected fromthe

argl HEJ% CONS3ibRY1 Py %d&pg@béklﬁﬁﬁ)@h Feeblledd PMdperties.
aral kyl epoxy resin; C) an €poxy resin curing

agent. [0007] More speC|f|caIIy the present invention

relates to enbodi nents described in the follow ng
Disteosuxd Joft ahel [hyentic®008] (1) An enbodi nent of the

present invention relates to an adhesion assisting
(Ocagént fitted netal foil conprising an adhesion

assi sting agent |ayer having a thickness of 0.1 to 10

m on2a emicalirenhodethaiprasenthasventeen pelatenterangedhesion
roughness Rz of 2.0 pmor |ess, wherein the adhesion
asgssisrg Agenpdittrdpmatal sfaidy n%@nﬁﬁlﬁhnarﬁfhéﬁ]éﬁm assisting

aSS|st|ng}a gent conposition conprising: (A). a novol ak

agsﬁta%@yfeé 3Y1ng @By pEspiRd 0 cohB it O T 415wt eeS%face
SRRy g hea SO0 W e ne
oo Bt SR 135 BT L B RS, TR EOIPOREI i
ag%é?ytﬁ:nﬁo?lri@?%nbuglgglﬁg%gtﬁlr ugb:%l TRRG zseeél%cégﬁeéEéHTErom the
group consisting of a novolak epoxy resin and an aralkyl epoxy resin;
and (C) an epoxy resin curing agent.

[0007]

More specifically, the present inveﬁtion relates to
embodiments described in the following items (I) to (III):
[0008]

{I) An embodiment of the present invention relates to an
adhesion assisting agent fitted metal foil comprising an adhesion
assisting agent layer having a thickness of 0.1 to 10 um on a metal
whose surface has a ten-point average roughness Rz of 2.0 ym or less,
wherein the adhesion assisting agent layer is formed from an adhesion
assisting agent composition comprising: (A) a novolak epoxy resin,
(B) a polymer component which is able to be chemically roughed, (C)

an epoxy resin curing agent, and (D) a curing accelerator. The

compcnent (A) preferably has a biphenyl structure. The component




carboxylic acid nodified acrylonitrile butadiene

rubber, carboxylic acidnodifiedacrylonitrilebutadiene

rubber particles, andparticles having a butadiene

rubber core and an acrylic acid shell. The conponent

(B) may conprise a polyvinyl acetal resin. The

pol yvinyl acetal resin nay be selected froma

pol yvinyl acetal resin and a carboxylic acid nodified

Ol ¥Yi Bt AGRY akod £51iRy el (il A0NRE] Olls ASERSIMEG s 1ink
“gggﬁytg%ﬁ%oggt?o%% t]é gnnﬂnt ofgtﬁe coﬁ%onent B Sisln ed
rlfﬂb%@ﬁaagt?i c{l gs Ray Balsked e?i’.’e%‘%‘:&ﬂ %ﬁf:?]:or’]-ﬁ(} i@.@rﬂlﬁ(a:)@[ ene rubber,

wei ght o e componen e component ( may

cFPIREN $€ a1 BRRAR) i 8@Uekdkor BstiNe HilteidiRREVIbHRRY Vadkoxylic
resin maybe a triazine-ring-containing phenol novol ak

adieisidali fReaberabbyi ttine witabaere ohiblbdrepamiiall eilss affparticles
subj ected to any roughening treatnent for pronoting
hadhgsaveutaiicmne FThebekrtalrd andpaefarmailliy eoppeshdldi.l The
subjected to rust preventing treatnent with at | east
carpengst e@ eday conprise a2 phoninyd agsitelletesimd oXhelpolyvinyl
thereof. The surface of the nmetal is preferably
acsfgleseeih ik Peapeledify ifagm &reehiday]l ageebodgisdanand a
of the present invention is aprinted-wirjing _board ,
capbeifiieed anidivedbiieth@oayNary brRcasslsTeTg -agthttlyy efbegsion
netal, foil, wherein, the peeling strength betwee he
SRS R 3e0 SRS L SgnEop APSTG1O% FBS SFBSRERE (B) Ts from

TR BAI U W R0 e spevnen
A L T, CTOR IO LS BESSEP ol YEPUANLS ohe

pl'ﬁzgxgl%@%§59 '%e?ii }“té% [0 t}]ﬁ%zlglef—ﬂﬁ&dcd&ta%hiﬁe gheﬁé‘ﬂnovolak

any one o roug structure and

rdsiher Stidfeahny 2 thel SuraldCd titRe rathill 54 nBt afbR8cPel RS any
formed by electroless copper plating after chém ca

rdiQuehenh Ngrddtnche €&8 ronidiahgt AehddirRUIBrbe| € The metal is
structure or the interstitial via hole structure is

priedietrad] y Acpoedi fug It subectide sentusitnyestdmningpt pddtmgnt with
atpf‘ee;;g]gngasglected from zinc, chromium, nickel and oxide thereof. -
The surface of the metal is preferably subjected to silane coupling
treatment. Anembodimentofthepresentinventionisaprinted-wiring
board produced by use of the adhesion assisting agent fitted metal
foil, wherein the peeling strength between the adhesion assisting
agent layer of the adhesion assisting agent fitted insulating layer
and an electroconductive circuit is 0.6 kN/m or more at 20°C.
Furthermore, an embodiment of the present inventicn is a
printed-wiringboardwhich isproducedbyuseof theadhesicnassisting

agent fitted metal foil and has any one of a through hole structure

and an interstitial via hecle structure, a first plating being formed

by electroless copper plating after chemical roughening in the case




be prevented during the process. [0009] (Il) An
enbodi nent of the present invention relates to an
adhesi on assisting agent fitted netal foil conprising,
on a netal foil whose surface has a ten-point average
roughness Rz of 2.0 pm or |ess, an adhesion assisting
agent layer of 0.1 to 10 pmin thickness which
conpri ses an adhesion assisting agent conposition
tHRRMHE S R gh(t1 B8t riiclilkl b e @St A t 280 vl £hodB structure
epoxy resin curing agent wherein the conponent (C)
i oopriedesrsfordidlkyd thespredati Ngyehtibenahl L ityosexying can
group. The adhesi on assi sting agent conposition may
bd prebentednuriisg, thasptdwessonponent (C), 3 to 50% by
equi val ent of a triazine-ring-containing novolak resin
[¥@P1ng a phenolic hydroxyl group. The adhesion
assisting agent conposition mayfurther conprise (B) a
pol ynidd) cdpeimbrdingnicpf $habpresentbdnyhpbiemalfglates to an
roughened, —and the ampunt of the conponent (B) may be
adhesiPd. SIS ABIpagent By ttadingielf 6pil ompaiesngy on a metal
gt of the conponent (A). The conponent (B)_may be
fO& |§ PR FHORFENGT GnFERTRRIHuPHBF_FRe TANIBBESS RZ OF 220 mm

B R A e
Whﬁ%ba%d“?lésrub% PoBSE oS REE LRl bFPEE DBHSEhich copprising
AQOAJy #g%/# %@%/I ny ﬁz;iéltrl]%ll ?e3| rP:CBJ B}F)’Pé%/leﬂrg fﬁ{gd?%ent wherein

thswo&%sseef (th@oxasf?éesfamAral%ﬁ%saﬂma%hsq %n@ﬁ.‘ chydroxyl

roughening treatnent. The nmetal foil Is preferab

gr@@ppeWH@Hdhes&éﬁh@@léﬁhﬂéhjéﬁﬂc&ﬁﬁ%ﬁ@&bﬁ&a&&ﬁ%ﬁﬁ@ﬁ&omprlse,
with at | east one selected fromromicke

aszithér esaptmnentol(ghdenuwn S0ebblt equidrad¥hdect hé?f eof . 6 A
printed-w ring board maybe produced by use of the

tradhese-onrgssoatanginagentl ik ttesdnnedaindg ai phenolic hydroxyl
group. Theadhesionassistingagent compositionmay further comprise
{B) a polymer component which is able to be chemically roughened,
and the amount of the component (B) may be from 0.5 to 25 parts by
weight for 100 parts by weight of the component (d). The component
(B) may be selected from acrylonitrile butadiene rubber, carboxylic
acid modified acrylonitrile butadiene rubber, carboxylic acid
modified acrylonitrile butadiene rubber particles, particles having
a butadiene rubber core and an acrylic resin shell, a polyvinyl acetal
resin, and a carboxylic acid modified polyvinyl acetal resin.
Preferably, the surface of the metal foil is not subjected to any

roughening treatment. The metal foil is preferably copper foil

subjected to rust preventing treatment with at least one selected

fromnickel, tin, zinc, chromium, molybdenum, cobalt and oxide thereof.




[0010] (111) An enbodi nent of the present invention
relates to an adhesion assisting agent fittednetal
foil which conprises an adhesi on assisting agent

| ayer having a thickness of 0.1 to 10 pmon a netal
whose surface has a ten-point average roughness Rz of
2.0 gmor less, the surface of the adhesion assisting
agent |ayer being able to undergo electroless plating

ApYinupheringrbhed &HPE@%@:O@UCEHSy%@@Qﬁ' tHE a&?éél%'é’&lstlng

agent layer chemcally after any ' nmetal is chemcally
adeRito¥edted W8l Fotihe adhesi on assi sting agent | ayer
is formed froman adhesi on assisting agent
[@ggosi ti on conprising (A) an epoxy resin, and the
conmponent (A) conprises a novol ak epoxy resin.
Pr ef etldldlly, At eboddhest arf absimtdsegtajerdntdomposizten to an
conprises (A) an epoxy resin, (B) a polymer conponent
adiigisé¢ pniassabt eng agdret Eh@tﬁcbe&ua,l ifcuugmam:émomp(r@;eaan adhesion
epoxy resin curing agent, and (D) curin
asfdelag ANt Wakehavipga @bhﬁ@mﬁ of A .3 ;%Oplc%m aplymetal

a novol ak epoxy resin_and a rubber nodified epoxy

wWhosg) $HT fpget et Aot PRORE G V8998 yOReBRES B 9hé- O Hmor less,
co ent eferabl .the rupbe ied e

R PR AR 181 SF A apett SGY‘F%?&DG 251888 Wdergo

eI ;%J'raﬁal%ﬁf Y] Faglaate e raBIare BE Bisyrdngsion
as%ﬁ's‘hxg? gggf‘f jdna?gf %h&ﬁi%&ﬁ' llyea tk?:létraa%' %alti% cef'{)egelrca%l}/ removed,

part par aving lene ru

wr@@glﬁrth%qcmésqoﬁcas%lgfa%g, fg@n@ql krDé' fcrﬁr‘?e‘%it 94? aahesmn

and a carboxylic aci ed p yvi nyl acet resi

adsisth8g adees @&nﬁsﬁltabhn@or%ﬁq@tlnaomoshté y £8 t.»esm, and the

anount of the conponent (B) may be fromO.

coppohenby (Ari@hbrf oes 0 Ralhs epyxyaicghh. ofpxtelf@rably, the
conmponent (A). The conponent (C) may conprise a 7

adhleeshoh aEdicltakgrasnt ambosittibazéonpriiseg- (FONkai ¢poxy resin,
phenol novolak resin. Preferably, the surface of the

(Bretapofymidr cempotersubhécheis able to be chemically roughened,
(C) an epoxy resin curing agent, and (D) a curing accelerator, wherein
the component (A) is preferably a novolak epoxy resin and a rubber
modified epoxy resin. Furthermore, 10 to 80% by weight of the

component (A) is preferably the rubber modified epoxy resin. The
component (B) is selected from acrylonitrile butadiene rubber,

carboxylic acidmodified acrylonitrile butadiene rubber, carboxylic
acid modified acrylonitrile butadiene rubber particles, particles
having a butadiene rubber core and an acrylic acid shell, a polyvinyl
acetal resin, and a carboxylic acid modified polyvinyl acetal resin.

In the adhesion assisting agent composition, the amount of the

component (B) may be from 0.5 to 25 parts by weight for 100 parts

by weight of the component (A). The component (C) may comprise a




to any roughening treatnment for pronoting adhesive

force. The netal 1is preferably copper foil subjected

to rust preventing treatnent wth at |east one

sel ected fromickel, tin, zinc, chrom um nolybdenum

cobalt and oxide thereof. A printed-wiring board nmay

be produced by an ordinary nethod using the adhesion

assisting agent fitted netal foil. [0011] According
pHe@ol o wThedi 8811 8n@fa thea PIRSeNhg-BYEPE1 g bhehdl novolak

possible to produce a nulti-layered wiring board which
relzda . a Rederagly stitenghbfasiofatienimetalt hadl bt abhedbijected

when a roughened copper foil is used while being
tccammabbeglodn fray orewfrfantefor prompt iavadadite ilvel Borce. The metal

excell ent in noisture absorbing and heat resisting
isppopéerably [@pp2t Sctbraibijgctedtire mistogieeattsirgf tirketment

present invention, it is possible to provide a wring
wisbatd apsiteme selegiadfageniicke br t imhez iior phtdmiime mofl yhdenum

wiring, electrical characteristics and production

cobgdt santh@xide Rhepredlel i Annintedantr b doRrghnay dsupreguced
ro ertg. %OO%%L The Eresent di sclosure relates to
PYRIbpENGRat YRRt Rhee pANCe I aABS LS Patdpgent Tittedmetal
foAgplications No. 2004-326649 filed on Novenber 10,
2004, No. 2005-005130 filed on January 12, 2005 and

[0@?1 2005- 155331 filed onMay 27, 2005 the disclosure
o &hich IS expressly incorporated herein by

Dr o 5 O 0L Bree iy e 5E (O BRereiy gpfent iR, ic i

posklib$é kalhRgnRR £¥ATPL 81 fRfe A58 S0l wRIOIHEE NWp@el ing
printed-w ring board according to tthe present

strength equivalent to that obtained when a roughened copper foil

is used while being capable of forming fine wiring, and which is

excellent in moisture absorbing and heat resisting property.

[0012]

According to the embodiments of the present invention, it is
possible to provide a wiring board which is advantageous for the
formation of fine wiring, electrical characteristics and production
costs and has high reliability and good high-frequency property.
[0013]

The present disclosure relates to subject matter contained in
Japanese Patent Applications No. 2004-326649 filed on November 10,
2004, No. 2005-005130 filed on January 12, 2005 and No. 2005-155331

filedonMay 27, 2005 the disclosure of which is expressly incorporated

herein by reference in its entirety.

Brief Description of the Drawings




invention. Fig. 2 is a sectional view of a substrate
for evaluation connection reliability. Best Mdes for
Carrying Qut the Invention [0015] One enbodi nent of
the present invention relates to an adhesion
assisting agent fitted netal foil, conprising an
adhesi on assisting agent |ayer having a thickness of
0.1 to 10 pmon a netal whose surface has a ten-point
[oavy@nage roughness Rz of 2.0 mor less, wherein the
adhesi on assisting agent layer is fornmed from an
adhegiign 1B$§iaSdddtd onadenwCioNRRSrht ORg 6AMXENS] BGT 4 Arocess
an epoxy resin selected fromthe group consisting of
foxr powakeinegpoyyinesd+fwiarithgaboardl ddorepayyts eshd ;preadadt
(C) an epoxy resin curing agent. [0016] As the surface
invenghoess of the nmetal foil, a ten-point average
roughness (Rz) according to JIS B 0601 of both
surf &dgs Psi®. @ sectépnheseidw o a silesipoitet fot evaluation
el ectric characteristics. The exanples of the netal
coppprtior|qrldabhditare not particularly linited to,
copper, nickel, and alum numfoils. As the netal
foil, commonly used copper foil can be used. Wen the
tal foil is_a copper foil,_conditions for producing
BeRE Rt SPEET AN Lppte’ STP O hac h are, 1 or
[Ogéggple, as follows: sulfuric acid: 50-100 g/L,
C er: 30-100 g/L, liquid tenperature: 20-80C, and
curr eNSi: § Y : ,
oyT OPhe<DhArE BAL R TRE i el igkes o oy gaeston
' ' .gph 18! 2 e
=eSist b4 S, Bk RRS R ) SRR ARG B o
agénit 2ayapthaMhhenth dessiskysr 4: 1A/ on aVtAUshose surface

addi tives nmay be added thereto, considering physica
has a ten-point average roughness Rz of 2.0 um or less, wherein the

adhesion assisting agent layer is formed from an adhesion assisting
agent composition comprising: (A) an epoxy resin selected from the
group consisting of a novolak epoxy resin and an aralkyl epoxy resin;
and (C) an epoxy resin curing agent.

[001eé]

As the surface roughness of themetal foil, a ten-point average
roughness (Rz) according to JIS B 0601 of both surfaces is 2.0 um-
or less from a viewpeint of electric characteristics. The examples
of themetal foil include, but arenot particularly limited to, copper,
nickel, and aluminum foils. As the metal foil, commonly used copper
foil can be used. When the metal foil is a copper foil, conditions
for producing the copper foil ina copper sulfatebathare, for example,

as follows: sulfuric acid: 50-100 g/L, copper: 30-100 g/L, liquid

temperature: 20-80°C, and current density: 0.5-100A/dm?. Inacopper




properties and snoot hness of the copper. The netal

foil is commonly subjected to surface-roughening
treatnment called "roughening treatnent". In the
present invention, however, roughening treatnent is
not conducted so that the nmetal foil is characterized

that the netal foil has no |l egs. The wording "the
netal foil has no | egs" neans that the extent of

Y88PESEe %t‘hhetﬁt?t&incfﬂ'lbn'ssalsémlﬂor @Sﬂpié heas follows:
ex ent of unevenness on the netal foil i's snhal

pct@RRe(m f itophdepnatel TENEIOD BPLPAEdIIRRS tbhako ”(f)/L, liquid
circuit |s orned on the resin after etching. [10017]

teipevhdete i Et-690C,f age BoUghness ddzrehtademday:f Q- oi B/dm?.
2.0 pm or less, a glossy face of netal foil which is

Vagiibjuecéddl tivesomapugherideg theeatoperdonsadebingisedisical
[0018] The thickness of the metal foil is not

pro@erk tes antysndothneds ofAhmetabpéni | Thawetglafaili tkwessonly
of 105 mor less, which is generally wused in a

sypdieated- v rauxéa@oar@ugmn@etng@*@nemth@aé@uﬁﬁaé@ouqhenmg
roughness Rz of both faces thereof is preferably 2.0

tr&%taﬁnr ess In[té)\@ﬁ]eseﬁt GRYBRL QN BIWRVSInralahieRgNT tHeatment

a thickness

} I bl foil h
1R08 crctegsto FraabhEITE CAl el brid ahaBhs Bl arduipat the

me'ﬁ%%?o%afa“%%h L "R LR, 00,8 AR
megﬁgaé}}atoﬁlle e%gert?ﬁf%nce%reﬁbgﬁfe '?@pﬁgpaf%ogfﬁgfgnllglqr When

., peela e copper

e QQH&‘?@' dy ufn%(rghﬁ‘&sé JIELR #1105 9agh£11 Meberbal £511
s oEP

[ayer, which beconmes a peela ayer, on a carri
dokal 1|10t %&hlaﬂﬂ &h bhrekagstrak A9-AQiants IfReReAUARE Fesin

metal foil having
after etching.

[0017]

Provided that surface roughness Rz of a metal foil is 2.0 um
or less, aglossy faceofmetal foil which is subjected tono roughening
treatment can be used.

[0018]

The thickness of the metal foil is not particularly limited.
Ametal foil having a thickness of 105 um or less, which is generally
used in a printed-wiring board, can be used. The surface roughness
Rz of both faces thereof is preferably 2.0 um or less.

[0019]

In order to form fine wiring, the metal foil is a peelable
type foilhavingathicknessof Sumor lesspreferably, more preferably
3.0 ym or less, and further the both surfaces having a roughness

Rz of 2.0 pm or less is preferably. The peelable type metal foil
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a thickness of 0.3-5.0 mthereon. In the case of a
copper sulfate bath, the netal foil nmay be forned,
for exanple, under the following conditions: sulfuric
acid: 50-100 g/L, copper: 30-100 g/L, liquid
tenperature: 20-80C, and current density: 0.5-100
Aldn2. In the case of a copper pyrophosphate bath,
the netal foil may be formed under the follow ng
hagandi i 05wh D 85 bePy eaPh s et fip180G: &Qﬁy tﬁill}, peelable
copper: 10-50 g/L, liquid tenperature: 30-6
ty@eloppend fodlr ienpronsid by fodbirdy dimBethD cbmec@ieoeﬁamc
using a foil such as a power supply layer, the wiring
mafteriabilayeyr, i shidodecohesha wdelabbe Desoar,i bada l@tretier foil
Instead of the peelable type, there can be used an
hagtiopabltbickpess ofpEd—Fhith dral then doraling ametearfdidr having
or a nickel carrier. %0020] The face of the netal
a thi¢knafsoofit .Groalrigsitherecn o Be Bungade 9k apeeirampnyfate
subjected to rust preventing treatnent. The_ rust
baﬁ eﬁmmﬁ*@a% feat mentbe 4ATH céﬁémlasﬂﬁﬁj%n‘}h%ﬁ@lb@wmg
zinc, .chr bdenum and. cobal t

COBS&‘FgéO%eEBSfoBJrC S8 ST 10 a7 Botconmenys S f 0 da Luic
ceRE i cd PP ZHoCHRER ARy Thesd DaR/EE In the
cafsgr da COE&Q eyt Hgbﬂ@ rﬂbatt q% (1 IfoPY maty be formed

spu erin |ng, §1'es? pl'a

unﬁ&?”’ct‘i@ 8&'1%\!3@8? ! erﬁtq_’eﬁ p&éaes%tl%ﬁp@%%ﬂ%b réé%&eé 41997700

pre erre pec he treatmen

B PLetimng /Laye 8 9f-emdre @ |
o/ alfkg)%gl ect ed %rom %Lqiﬁg{ué%g E%I%% Zi nc, Eﬁr%ﬁm gﬁ]ﬁg and

cufRbi b deHETgRd1 P A Adm® Fr am the ca@eewougin@fa IfREer such as
reliability and others, it is preferred to conduct

a pbaérrgppﬂlwcmayam;aﬁnsmﬂrmﬁg formabdes t{ oi srakedd, h@hich will
precipitation of ions of the netal (s) easier, it is

bepedfmribbbel ateraddirsteedess ahy peelable type, there can be used

an etchable type copper foil having an aluminum carrier or a nickel

carrier.

[0020]

The face of the metal foil onto which a resin is to be bonded
is preferably subjected to rust preventing treatment. The rust
preventing treatment can be conducted using any one of nickel, tin,
zinc, chromium, molybdenum and cobalt, oxide thereof or an alloy
thereof. It is preferred to conduct the rust preventing treatment
with at least one selected from zinc and chromium. These canbe formed
into a thin film on the metal foil by sputtering, electroplating,
or electroless plating. Fromthe viewpoint of costs, electroplating

is preferred. Specifically, the treatment is conducted by using a

plating layer containing one or more of metal salts selected from
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anount of a conpl exation agent such as a citrate, a
tartrate, or a sulfamne acid. The solution for the
plating is usually used in an acidic range to conduct
plating at a tenperature fromroom tenperature to
80C. Usually, a current density of the plating is
appropriately selected fromthe range of 0.1 to 10

Al dn2, and a conducting time is appropriately

nitgkect eth f rﬂ'ﬂct,héhfémﬂﬁn,oﬁnol¥58em§1@ SRCeRHESIt. From the
preferably 1 to 30 seconds. The ampunt of the rust

viRi@¥ent bifd dfRirate] ibRQUYHY dapetderan itthes kKrage®fed B8 conduct
netal, and the total anmount thereof is preferably

platony Mhilch 260 igVsdathe | f Th e detusd mpkevieHy pR@cipitation of
treatnment |ayer is too thick, etching hindrance and

icdet ef i Ciatmedli(n) t dmsisdrectiki £s gl fEcablesto caddirae necessary
caused. If it is too thin, a fall in the peeling

amoungngt he tapmpiexeesdm aueptbeudased cift@okd]| Furatrhente, or
it is preferred to conduct a chromate treatnment on .

a ppéfanigie prédentThnagsehudore fer |tdpeplahiieh 15 vhvakat ased in
treatment layer is formed, a decrease in the peeling

ans EERYE Fawe: ke Feryrt aabénd e rfeBRerahie fyqm room
treat [ &ﬁeful. Sgicificall e .lre

A RHEE By 8 0Ts MR St T L EROAL ES P RF Ry ating is
e Rt L BT L ol i R OCa FS alero gt
copRcHIRR TIRE' 1boemRl i CEty e L8R b B il DF 1 o
O SR DAt U O G SThefcorticl endldnoyit oF Pl rust

pradendZnfkRebl Ol 8huht H8Fandt dnlO %x@aandls thknséead ghd the

sodi um di chromat e, = potiassi um chronate or potassium
todbC hiiaite t iBYedE 14Spde fdiRAZ] fEoHh tITELBO2O00 ig/HR?. If the

preferred that the outnost |ayer of the
rust preventing treatment layer is too thick, etching hindrance and
deterioration in the electric characteristics are caused. If it is
too thin, a fall in the peeling strength to the resin may be caused.
[0021]

Further, it is preferred to conduct a chromate treatment on
the rust preventing treatment layer. When a chromate treatment layer
is formed, a decrease in the peeling strength to the resin can be
prevented. Thus, the treatment is useful. Specifically, the
treatment is conducted by, using an aqueous solution containing
hexavalent chromium ions. The chromate treatment can be conducted
bymere immersion treatment. Preferably, the treatment is conducted
by cathode treatment. The treatment is preferably conducted under
the following conditions: sodium dichromate: 0.1-50 g/L. pH: 1-13,

bath temperature: 0-60°C, current density: 0.1-5 A/dm?, and
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metal foil further adsorbs a silane coupling agent.
Exanpl es of the silane coupling agent include, but
are not limted to, epoxy functional silanes such as
3-gl yci doxypropyl tri met hoxysil ane and
2- (3, 4-epoxycycl ohexyl )et hyl tri met hoxysi | ane; am no
functional silanes such as
3- am nopropyl tri net hoxysi | ane, N 2-(am noethyl)
e18c AR NAAIOPYHE F bTBLIOX ¥ebads, andtbhddrasddast BYthromate,
3- am nopr opyl et hyl di net hoxysi | ane; ol efin functiona
poBas SI8S chldehat@Sor ipitlbbh Rt diRHBMagBEmay be used.
vi nyl phenyl tri met hoxysilane, and vinyltris
[0022 et hoxyet hoxy) silane; acrylic functional silanes
such as 3-acryl oxypropyltrinethoxysilane; nethacrylic
f uncFuonadrmegid, anesis pafefasred that the cutmost layer of the
3- et hacryl oxypropyl tri net hoxysil ane; and nercapto
metahdpiidnalrtdelr avsorbachsakane coupling agent. Examples of the
_3-nercaptopropyl trinmethoxysilane. It is desired that
siiare aejant iivagent iowdude oPubArABOHLauA tPATE hePaey Eendleional
considering the conpatibility thereof with the

Si!a%q‘%%i%]ﬁ:a%i 3TY R LORHFYREC fcqam@éﬁowiyp?ﬁ @ald} ater.
0231 T i, ] ,
2 i -Awwﬁ??ﬁ%valiﬁﬁ?lgﬁgif? : ;%@h?aﬁtﬁ%? ﬁ%%ﬁnghmal
s1{0fed Rl R oR Y e PR E i e, BB -RgniE8enyy)

‘ ! | or’ N
3-SuinAROpIER AR A 1 8he B0 P42 (BATLGAGEL S |
3-&9%6{;%921%@@&1%%%291%}%; @pé@ﬁ#fﬁ:%ﬂzmﬁqwlanes such

IS th

grou e Tust preventing netal on the surface of

ast PehRirahetBbkys SIQrRS b@n&%?ﬁ&ﬁyitkﬂﬁ@tﬁb tiang@, f &hdn
Stabl e bonds 13 are forned by heating, ultraviolet

vihyT@diAt-aatBbx idttdxivik el Biter ackhei sifuagei 60ablsiNgnes such
treatnent. In the case of the heating, the foi

ast 3-eatmd owtyphop et rinleghex geifdriarg magbatr y i cdrifunc t ddnal
tenperature of 100 to 200C for 2 to 60 seconds. In

sildmecageh @ Imethbtraldxypetopyltrimethoxysilane; and mercapto

functional silanes such as 3-mercaptopropyltrimethoxysilane. It is
desired that the agent has an epoxy or amino group in the molecule,
considering the compatibility therecof with the adhesion assisting
agent which can be applied later.
[0023]

These may be used alone or in the form of a mixture thereof.
The coupling agent is adsorbed on the metal foil by dissolving the
agent in a solvent such as water to give a concentration of 0.1 teo
15 g/L and then applying or electrode positing the resultant onto
the metal foil. The silane coupling agent (s) is/are condensed and
bonded to hydroxy groups of the rust preventing metal on the surface

of the metal foil, so as to be made into a coating film. Stable bonds
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irradiation, rays having wavel engths of 200 to 400 nm

are irradiated at 200 to 2500 mJ/cnR. [0024] It is

preferable that the copper foil treated with the

silane coupling agent is coated with the adhesion

assi sting agent containing an epoxy resin as an

essential conponent. The thickness of the adhesion

assisting agent is desirably in the range of 0.1 to 10
ar@Mrorhéd IE Helk $KHLSPL tr%vi838t t P llatiBhNor 1R 1ike after

adhesi on assisting agent may not express its effect.

tHef s1i e BbGKNeRStFSatiiing .t BN thE dise dMehadhkesling, the foil

assi sting agent” has an advantage i n adhesive force but
tricheecahar Betele stiisse tdralpldangl ayeit ds Aated nstl AtdeR@erature
material has, such as heat resistance, dielectric
ofptoperct §00Cofite @t tore(r ebtatndd.i t yn thendask mEnshendlraviolet
stability are deteriorated, which is not preferable.
irfadishien/ aavedaving wayel agatixy of Aideto ¥ABmai are draadiated
prepreg wherein a glass cloth substrate is
ati gPPemad P WY EMa hi gh- Tg epoxy resin, a polyinde
resin or a cyanate resin. This is because the adhesion
[0R<disting agent has a lower Tg, a large thermal

expansi on coefficient and a higher dielectric ‘
constidnt® PRARCTHRLS ARF (LB SRRPSIER i FRGCeqLER  the silane

oo DS ASERFR 2B AP B DG BT el crpcaintn

' . f o )
o PP PR OBy EORR A i 0 o e

ance,

 AG L St ; bnage i '
scHBSLGE L USHIAS hat hedsater] pThrete LEBULAL 803 s 10 .
IEPRX M Hi@%hBsE A)s teBEaimedol D Lﬁrh,etﬁé’ hefeaRoASSd SildtR8g agent

agent conposition is selected froma novol ak epoxy
malesbt aiptedR 2f &ldPfectePoXy theStiickness is more than 10 um,
the adhesion assisting agent has an adﬁantage in adhesive force but
the characteristics that an interlaminar insulating material has,
suchasheat resistance, dielectricproperty, connectionreliability,
and dimensional stability are deteriorated, which is not preferable.
The interlaminar irisulating layer used therein is a prepreg wherein
a glass cloth substrate is impregnated with a high-Tg epoxy resin,
a polyimide resin or a cyanate resin. This is because the adhesion
assisting agent has a lower Tg, a large thermal expansion coefficient
and a higher dielectric constant than the interlaminar insulating
material. The thickness obtained by the applying ismore preferably
in the range of 0.1 to 5.0 um. When the thickness ranges from 0.1
to 5.0 ym, the heat resistance, the dielectric property and other

characteristics that the interlaminar insulating material has are

hardly detericrated.
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[0026] The novol ak epoxy resin is not particularly
limted to, but 1is preferably a novol ak epoxy resin
havi ng a bi phenyl structure. The novol ak epoxy resin
havi ng a bi phenyl structure is a novolak epoxy resin
contai ning an aromatic ring of a biphenyl derivative
in the nol ecul e. Exanpl es thereof include epoxy resins
represented by the following fornula (1): CL cCHCHz
0U§ H o CHo (1) P [0027] wherein p represents 1
These maybe used al one or in conmbination of two

or nohe disnesdsid ORP&bnExaned ¢8 10 AdKQITHY 621 dt¥ing agent
avai | abl e product thereof include NC-3000S (an epoxy

colm@ss it dn tikeséDEMMEAR firdh aRvelaR ésoxl: Feslinaumel agedralkyl
and NC-3000S-H (an epoxy resin of the formula (1)
epoRereesimp is 2.8 on average), manufactured by N ppon
Kayaku Co., Ltd. [0029] The aral kyl epoxy resin is
[OPept esented by the following fornula 2. Therein, X
and Y represent aromatic rings such as a benzene ring,
15 aThapmqmaéqwep@mgesandl%mﬁhpmtlcsxlra@éwl@mted to, but
Hydrogen in the aromatic rings of X and Y may
issppsicranleda EREpdAeeREKRYt HesHy Mvﬂpgeﬁtb-‘(@')enyln éFB‘éI%ture

et hyl , and phen r represents
?e%%/?]i% SHREY s e%r‘% Wénﬁuﬁﬂdphégyghgt’ﬁﬁlﬁq?%% dspppnovolak
gartlcularI¥ Linited.
epoXy resin co talnlng an aromatic ring of a biphenyl derivative

in the molecule. Examples thereof include epoxy resins represented

by the fcollowing formula (1):

s

cg,—;cncu,
o] G o

p

[0027]

whereinp represents 1 to 5. Thesemaybe used alone or incombination
of two or more thereof.

[0028]

Examples of a commercially available product thereof include
NC-30005 (anepoxy resinof the formula (1) whereinp isl.7 onaverage)
and NC-30005-H (an epoxy resin of the formula (1) wherein p is 2.8
on average), manufactured by Nippon Kayaku Co., Ltd.

[0629]
The aralkyl epoxy resin is representedby the following formula

2. Therein, X and Y represent arcmatic rings such as a benzene ring,
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O~ O~ VYIX/\Y I g (2) [0030] Specific exanples of the

aral kyl epoxy resin include, but are not limted to,

formula 3 to S. [0031] First, the following forrmula 3

is given: 00\ ~~\ Hr (3) [0032] whereinr

represents 1 to 5. [0033] Particularly useful are

epoxy resins containing an aromatic ring of a

bi phenyl structure in the nolecule (formula 4): 16 00-
aﬂ%pﬁ%h@ﬁ%neE@Q&ﬂin@@ﬁiﬁﬁéhjiéf%ﬁ&%ﬁ?@!Sﬁ%d&@gémiﬁﬂﬁearomatic

epoxy resins ctontaining an aromatic ring of a
rifngBhalLRey safusd 8uBst{fiaddill aE:Rnip1@s0sf hetsub®kituent (s)

[0035] whereint represents 1 to S. This is because
inkthede m¢ehyaxcelthehl propyl and phenyl groups. ( represents
recurring units, and the number of the units is not particularly

limited.

""*’ 0 T“’ 0
TN @
q

[0030]

Specific examples of the aralkyl epoxy resin include, but are

not limited to, formula 3 to 5.

[0031]
First, the following formula 3 is given:
0-~-J:0j 0~\J;07
CIhVASE:
r 3
[0032]

wherein r represents 1 to 5.
[0033]
Particularly useful are epoxy resins containing an aromatic

ring of a biphenyl structure in the molecule (formula 4):
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in peeling strength of the netal foil, and heat
resistance and thus they are effective. [0036] These
resins may be used alone or in the formof a mxture
of two or nore thereof. In the case of using the

aral kyl epoxy resin, a different epoxy resin, such as
a bi sphenol A epoxy resin, a phenol novol ak epoxy
resin or a rubber nodified epoxy resin can be used in
an anount of 50% or |ess by weight of the total epoxy

resin. Exanpl es of a connquﬁ‘Vly avai | abl e
pr oduct Ya¥s , but are
not lim M t sui
Chemi cal . & nufactured
by N ppol ~SN- 170, and EShhf
manuf act ur ed by N|ppon Steel Chem cal ., Ltd.,"the

product being not linmted to these exanples. [0038] A

rubber nodified epoxy resin may be contained as the
[ooggponent (A). The rubber nodified epoxy resin can be

used without any specific Ilimtation if the resinis

wharpl 0d¢ictepgeRBRt €1 BIdy 59vahbabl e for adhesive or
pai nt. [0039] Exanples of a commrercially avail able
eppr et nshesraafi ning larderotzR 1@ OhJg SR-H Gaphanafaet st edcture
by Dai ni ppon Ink & Chemcals, Inc., and EPOTOHTO
(fyRn1D2 %nd SUM EPOXY ESC- 500 manufactured by Tohto
Chem cal Industry Co., Ltd., the product being not

limted to thquqﬂgranples. [ 0040] 0~J(E7

t (5)

[0035]

wherein t represents 1 to 5. This is because these are excellent
in peeling strength of the metal foil, and heat resistance and thus
they are effective.

[0036]

These resins may be used alone or in the form of a mixture
of two or more thereof. In the case of using the aralkyl epoxy resin,
a different epoxy resin, such as a bisphenol A epoxy resin, a phenol
novolak epoxy resin or a rubber modified epoxy resin can be used
in an amount of 50% or less by weight of the total epoxy resin.
[0037]

Examples of a commercially available product of the aralkyl

epoxy resin include, but are not limited to, EXL~3L manufactured

17




The conponent (A) may contain the novol ak epoxy resin
and the rubber nodified epoxy resin. The content of
the rubber nodified epoxy resinis preferably from 10
to 80% by weight of all of the epoxy resins. Wen the
rubber nodified epoxy resin is incorporated, the
adhesi ve property to the netal foil surface subjected
to no roughening treatnent is inproved. However, if

byt iE: £ANERBHI 5l d,88c T hawe-320800Hwunavwet-Hoost-Rengfd@Gured by
cannot be sufficiently exhibited. If the content is

Nippte KdanxB8el pyLwe),ohkind Ebe-1matante EENt 43F éndrtifReétired by
The content is nore preferably from30 to 70% by
NippogHited10044dhi dado Cor. , nbire. Kithdspoddudtebeuhdaiot limited to
nodi fi ed epoxy resin may be 18 used. The total anount
theheregdmrilesi.n t he above-nentioned range based on % by
wei ght. [0042] It is preferred that the adhesion
[0838] sting agent conposition contains (B) a pol yner
which is able to be chem cally roughened. Exanples of
t he AdbbrEMOILE}ed SPrHYE e6i B ISV R aifsers the component
and vin¥§ acetal resin. [0043] The

(Rer od08 1 @a_rm}%greéﬁgp ZPE4N 47 H5 TR0 B RP st any speci fic
Lsh 3Bk, EhpSesleciod HOMAELBRLLILLE DATLEDE cox

oni-tril.e, butadi ene rubber particles, and
ad§§%¥+%P%i%ﬁg§th a but adi ene rubber core and an

[Ogggylic resin shell. [0044] The acrylonitrile
but adi ene rubber particles are a naterial obtained by

COPOLYARbidd BE AEbnhORd td1ithea@nd RUbasi iRt thereof include
EPICLON TSR-960 manufactured by Dainippon Ink & Chemicals, Inc.,
and EPOTOHTO YR-102 and SUMIEPOXY ESC-500 manufactured by Tohto
Chemical Industry Co., Ltd., the product being not limited to these
examples,

[0040]

The component (A) may contain the noveolak epoxy resin and the
rubbermodifiedepoxy resin. Thecontent of the rubber modifiedepoxy
resin is preferably from 10 to 80% by weight of all of the epoxy
resins. When the rubber modified epoxy resin is incorporated, the
adhesive property to themetal foil surface subjected to no roughening
treatment is improved. However, if the content is less than 10% by
weight, the effect cannot be sufficiently exhibited. If the content
is more than 80% by weight, the heat resistance is poor. The content
is more preferably from 30 to 70% by weight.

[0041]

Two or more kinds of the rubber modified epoxy resin may be
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cross-linking the resultant product partially at the
stage of the copolynerization, and then making it
into particles. The carboxylic acid nodified
acrylonitrile butadi ene rubber particles can be
obt ai ned by copol yneri zing the above together with a
carboxylic acid such as acrylic acid or nethacrylic
acid. The particles having a butadi ene rubber core
uRAd AhACEVAT Smb @S Enehld 1 £31 the LRKRLARHL i B¥ed range based
t wo- st age pol ynerization, that is, polynerizing
orbut Bgi wapghtparti cl es by enul si on pol ynerization and
subsequently keeping on a polynerization of a
[opdagner, such as an acrylic acid ester or acrylic
acid. The size of the particles can be rendered a
pri marityiapeedgeredahnsdt the siheesiof 25608t ing hyenThemposition
maybe used al one or in conbination 19 of two or nore
cariteiesf (B) [a0@03ymER awiplaks ief alale dromivec chehicallagi Irabbbened.
product of the carboxylic acid nodified acrylonitrile
Exgnpdes efchaupmeronsatt (Bl Bxcliudel eiss-Banked rubper particles,
limted to, XER-91 manufactured by Japan Synthetic
angBBeyvingy. acetal, reHd-product being not linmited to
H}Qsze exanpl es. Exanples of a comrercially avail able
Br uct of the prticles having a butadi ene rubber

i %dc’f‘ogﬁsq%‘é?éé#%ﬁﬁ%ﬁtﬁ'&éégC%%"%Bﬁ%‘%@&ﬁ@ﬁ?t least
R e ey e fon TEMNRGLEEPEL BhcLREERe, Sl Bppicies,

caEBSﬁ?lg?é%E@B%di&ggé@crwsiqpﬁ’fﬂéé B%ﬂ:a@f&{éakfﬂ@& gia.ﬁ:%icles,

preferably at [east one“selected froma polyvinyl
ar@CBiRti d1RS Haﬁ{hg%%jb@w@i(éﬂé GuBpke M BhadaPoloryii ¥l resin

acetal resin.
shell.
[0044]

The acrylonitrile butadiene rubber particles are a material
obtained by copolymerizing acrylonitrile and butadiene,
cross-linking the resultant product partially at the stage of the
copolymerization, and thenmaking it intoparticles. The carboxylic
acid modified acrylonitrile butadiene rubber particles can be
obtained by copolymerizing the above together with a carboxylic acid
such as acrylic acid or methacrylic acid. The particles having a
butadiene rubber core and an acrylic resin shell can be obtained
by two-stage polymerization, that is, polymerizing butadiene
particles by emulsion polymerization and subsequently keeping on
apolymerizationof amonomer, such as anacrylic acidester or acrylic
acid. The size of the particles can be rendered a primary average

particlesizecf50mmtolum. Thesemaybeusedaloneor incombination
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The ki nd of the polyvinyl acetal resins, the amount of
hydr oxyl groups therein, and the anount of acetyl
groups therein are not particularly limted. The

pol yneri zation degree thereof is preferably from 1000
to 2500. If the polynerization degree is in this
range, sol der heat resistance can be ensured and the
viscosity and handleability of the varnish are al so

ofdend. od i ralinBera@¥er age pol yneri zati on degree of the
pol yvinyl acetal resin can be determned from for

[cexpppl e, the nunber-average nol ecul ar wei ght of
pol yvinyl acetate, which is a starting nmateri al
t her Eabmb1ée ol enmleatiakl ghtrai beh gpredsity @flthy cHsBoxylic
of a calibration curve of a standard pol ystyrene
acadawddif ngd tacryé bn per inkeabi tarl icmeomethegr pahtyi)cled include, but
carboxylic acid 20 nodified product- or the |like can be
argsket lipgoagd] tdx XEBHes mEnufhctpoey \ihykRpas e&smtr@(aéci Rgbber
include, but are not Ilimted to, S-LEC BX-1, BX-2,
Copxlgd. Bhesragiict besRoiotBHIG, tedd- @ Fhe sk examp kes 5 ZExamples
KS-8, and KS-ZSZ itrade nanes) manuf actured by Seki sui
ol @raekciebly ave il ab kg asingko Bty RAEL akrb3Y ingpbtadi ene

0%8%&%? %i%gﬁgcrﬁﬁgufe%ﬂbﬁﬁﬁﬁ%? D;el éanKa “atenon Dipited
of B S FERRERRLEN HIDRER apid Peres Thpr PiebaC 5852
maHQfé(é’ﬂL{PQd ﬁ)gg’;aﬁled%%‘?u'eﬂ§cgf einﬁﬁgg L—%’th 8 ?‘ﬁtg}%dtuﬁt being

conponent's ecausé the pe€l strehg

noffel fihi de kroARfledd%paghidy Strength of the
el ectroless plated filfmafter chem cally roughning are

[obapr oved. [0050] In the adhesion assisting agent
conposi tion, the anmount of
The polyvinyl acetal resin is preferably at least one selected

fromapolyvinyl acetal resinanda carboxylic acidmodified polyvinyl
acetal resin.
[0047]

The kind of the polyvinyl acetal resins, the amount of hydroxyl
groups therein, and the amount of acetyl groups therein are not
particularly limited. The polymerization degree thereof is
preferably from 1000 to 2500. If the pelymerization degree is in
this range, solder heat resistance can be ensured and the viscosity
and handleability of the varnish are also good. The number-average
polymerization degree of the polyvinyl acetal resin canbe determined
from, for example, the number-average molecular weight of polyvinyl
acetate, which is a starting material therecf (the mclecular weight
| being measured byuse of acalibration curve of a standard polystyrene

according to gel permeation chromatography). A carboxylic acid
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the component (B) is fromO0.5 to 25 parts by wei ght
for 100 parts by weight of the conmponent (A). If the
anmount of the conponent (B) is less than 0.5 parts by
wei ght, the peeling strength of netal foil or the
peeling strength of the electroless plated filmafter
chemcally roughning tends to decrease. |If the anpunt
is nore than 25 parts by weight, the sol der heat
mokie gh 88 apERiudtheri fisell BideORahebé alidd .ty and others
tend to decrease. In particular, it is nmuch preferred
- [oolagt t he anpbunt of the cross-1linked rubber particles
and that of the polyvinyl acetal resin are each 1 or

nor e Epampiedpwivieheghd] ysimdeacetmsl ppetiergistiedgt bubfare not
the nmetal foil and the peeling strength of the
1lellléedr‘@lreSsL$I B¥edl, BEX-ay BA-c1, Bhebd cBKEY, Bbirgh ki ake-32,
nproved. 21 If only the coupling agent treatnent is

Kscéﬂdiﬁ:'t% Kithoand fe 237 ndairgerranasi mnuﬁe@t@éﬁédmﬁeklsm
the peeling strength is | ow %QOS%g@rhe e
Ch@@éFﬁlEErrﬁé-agéﬁ¥iQﬁ5£A aW%GOOOEP
%gggggg $Ath ag&%f nponent%ébs Xgen t he co g@nﬁponent
one referab cont en novpl ak
Bﬁeggﬂ%%al aPESe s A ool i thett

biZ|ne ri ng-contai ni ng phenol novolak resin. This is
cause the peeling strength of the nmetal foil and

the &%eké ;?res#err%ﬁﬂt Hﬁ%} trlae cr 6501 1 r%e@%uﬂﬂ:vﬁﬁ ?glftllt:%s and

after c 'y rou ing are | nproved

thHeWIGRA AL (Rethd @glaltsaéﬂ%s@@%y;etﬁéf Bs tte témponents (B),
preferred that an aral kyl resin having a phenolic

belt¥dEQ X}k paEDiy ESr&tiid NElle m@8al 61 Can@enepkel Ghg strength
[ 0052] The triazine-ring-containing phenol novol ak

ofr ¢Renel sctaoikenoplatwal didk s€sén adeaiiendl y heouining are
chai n of the phenol novol akresin

improved.

- [0050]

In the adhesion assisting agent composition, the amount of
the component (B) is from 0.5 to 25 parts by weight for 100 parts
by weight of the component (A). If the amount of the component (B)
is less than 0.5 parts by weight, the peeling strength of metal foil
orthepeeling strengthof theelectrolessplatedfilmafterchemically
roughning tends to decrease. If the amount is more than 25 parts
by weight, the sclder heat resistance, the insulation reliability
and others tend to decrease. In particular, it is much preferred
that the amount of the cross-linked rubber particles and that of
the polyvinyl acetal resin are each 1 or more parts by weight, since

the peeling strength of the metal foil and the peeling strength of

the electroless plated filmafter chemically roughning are improved.
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contains a triazine ring, and may be a cresol pheno
novol ak resin containing a triazine ring. The
nitrogen content in the triazine-ring-containing
phenol novol ak resin is preferably from 10 to 25% by
wei ght, nore preferably from12 to 19% by weight. If
the nitrogen content in the nolecule is in this range,
dielectric |oss does not becone very | arge.
IfAeﬂw!wldoylplymgnagé}ﬁ; 3eagshont @S TostlihAfeddfitthcu® the
made into varnish, the solubility thereof into a
ingBkyeRdtich JBPELRPIEpRreatt BY, (e pesdindg ngrrmytht 16f low.
undi ssol ved products is restrained. The tria
[0pBhe- ri ng- cont ai ni ng phenol novol ak resin which can
be used preferably has a nunber-average nol ecul ar
wei githeoép@00 res i00Qr v agent pf@f dsabbyrowisiately selected
nunber - aver agenol ecul ar 22 wei ght of 500 to 600. A .
inspagprdatioedwoth tities cosbphentayMe (W@l tbe cemponent (A) is,
conbi nation of two or nore kinds thereof may be used.
foroes@|Pirhe at PPEY1 Fe-SHOKY- EBRT R ingg CPRBARENho\dl RKeferably
resin can be obtained hy causi ng phenol to react with
conpha Bt Fde lanRaval ak e Pnely i TRF < SFeAPRIALY CGdRd @
at _a pH.of 5 to 9..\Wen a creso I S used_jnst.ead of a
LIHABHY Trlélgt‘FF’Bg?h‘él-r}q RgE %F%Y%Jr%r%?:'e%'ol Tbh%ﬁ&?because the
n resin i r d S0l+,: an e .of
pe§2Y Ry TerchokE of e A rplF Al o Ppar8 ¥e AR of the
- L -GO. Cc ¥ ; 3
@IREH AL ENB0tOPLAl MRS OIUR Ly, FIRUS AR 78 tiSfoved.
Whe W iomBehen@n@)desi ¥atdrsa gyl SRR rek@Rp4 t BXafPLESrred
of a commercially avail abl e product t her eof i ncl ude
thbtia7Z b A8t kY NG=6 R hakAhBh phesslidPReAsbxDWRLAK T£EbAtained
PHENOLI TE EXB-9829 (nitrogen content: 18% by wei ght)
asaffe Ldongdh8nEni(Cy ogen content: 18% by wei ght),
manuf act ured by Dai ni ppon I nk & Chem cal s,
[0052]

The triazine-ring-containing phenol novolak resin is a phenol
novolak resin wherein the main chain of the phenol novolakresin
contains & triazine ring, and may be a cresol phenol novelak resin
containing a triazine ring. The nitrogen content in the
triazine-ring-containing phencl novolak resin is preferably from
10 to 25% by weight, more preferably from 12 to 19% by weight. If
the nitrogen content in the molecule is in this range, dielectric
loss does not become very large. Additionally, when the adhesion
assisting agent is made into varnish, the solubility therecof into
a solvent is appropriate so that the remaining amount of undissolved
productsisrestrained. Thetriazine-ring-containingphenolnovolak
resin which can be used preferably has a number-average molecular

weight of 300t0 1000 andmore preferablyhasanumber-averagemolecular
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Inc., the product being not limted to these exanpl es.
[0055] The aral kyl resin having a phenolic hydroxyl
group is represented by the follow ng fornula 6.
Therein, X and Y represent aromatic rings such as a
benzene ring, a naphthalene ring, and a biphenyl
structure. Hydrogen in the aromatic rings of X and Y
may be substituted. Exanpl es of the substituent

weli BEL Usie smet by s0et hylsingdeopd dFdEReN WesdhOMBS b used, or
represents recurring units, and the nunber of the
a @oibsnatsidinbpandi etimrey kinds tiethredd flybe d6dd. X /)
I YJ g (6) [0056] Specific exanples of the aral kyl
[00&8i n having a phenolic hydroxyl group include the
following formula 7 to 9, the resin being not limted
to t ﬁégetek@zﬁpieegingemaiﬁimt phehel frvicdwiknge$ b mara be
7 is given: OHON H (7) [0058] whereinr
obitapred &t sausipg spheml |t@uraa¢*§/ virtér apr addehyde radoR
resins having in the nolecule thereof an aromatic
tripainetr @%Pﬁﬁ’éﬁwlrﬁ caEpeind atidPRUPE BFo on Bhersa gyesol

isused instead of aphenol, a triazine-ring-containing cresol phenol
novolak resin is prepared. As the cresol, any one of o-, m- and
p-cresols can be used. As the triazine-ring~containing compound,
there can be used melamin, guanamine and derivatives thereof, and
cyanuric acid and derivatives thereof.

[0034)

Examples of a commercially available product thereof include
triazine-ring-containing crescl phencol novolak resins, PHENOLITE
EXB-9829 (nitrogen content: 18% by weight) and LA-3018 (nitrogen
content: 18% by weight), manufactured by Dainippon Ink & Chemicals,
Inc., the product being not limited to these examples.

[0055]

The aralkyl resin having a phenclic hydroxyl group is
represented by the following formula 6. Therein, X and Y represent
aromatic rings such as a benzene ring, a naphthalene ring, and a
biphenyl structure. Hydrogen in the arcomatic rings of X and Y may
be substituted. Examples of the substituent include methyl, ethyl,
propyl andphenyl groups. grepresentsrecurringunits, andthenumber

of the units is not particularly limited.
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[0059] wherein s represents 1 to 5, and 24 naphtho
resins containing an aromatic ring of a naphthal ene
structure (formula 9) : OHOHH t (9) [0060]
wherein t represents 1 to S. This is because these are
excellent in peeling strength of the netal foil, and
heat resistance, and thus they are effective. These
resins nmay be used alone or in the form of a mxture
of two or nore thereof. In the case of using the
ar al kyl 0w3|n as theowonponent (© , it is allowable
to use a di rent resin curing agent, for
exanpl e, /$T$DQ tio @jyphenol such as bisphenol A a
phenol novol-ak resin, dan anino r{&3in, toget her
therewith in an anount of 50% or |ess by weight.
[0061] Exanples of a comrercially avail abl e product of
%ﬁ% aral kyl resin having a phenolic hydroxyl group
lude XLC 3L manuf act ured by Mtsui Chem cals,

| HEM_7851 f ed b Ch | .
s e L SRS B R AR S eSS Bating: acpasaaic

A e PR o
ncattol‘:!ﬁ&é@etfrt%'el%' ﬁﬁﬁﬁilréshav' ng a phenolic hydr oxyl

group together w't e triazine-ring-containing
[owevwel ak 25

First, the following formula 7 is given:

OH

cinsge

(7)

[0058]
wherein r represents1lto 5. Particularlypreferredare phenol resins
having inthemolecule thereof anaromatic ringof abiphenyl structure

(formula 8):

OH OH

- -8 (8)

[0059]

wherein s represents 1 to 5, and
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resin having a phenolic hydroxyl group as the
conponents (C) since the peeling strength of the
netal foil is inproved. In the case that the added
amount of the triazine-ring-containing novol ak resin
having a phenolic hydroxyl group is set into the
range of 3 to 50% by equivalent of the epoxy resin
curing agents, the peeling strength of the netal foil
néﬁﬁ%bgﬁrbgpﬁgﬁggtﬂlﬁﬂdaéﬂgkeﬁﬁﬂidE%ﬂfﬁ Hthalene structure
mai nt ai ned. Thus, this case Is nore preferred [ 0063]
fg@ﬁumgegﬂ_anount of the conponent (C) is preferably
from5 to 19% by weight of the total of the
conmponents (A) to (C, nore preferably from6 to 11%
by wei ght thereof. [0064] Furthernore, the adhesion
assi sting ageﬂ} conposition may cqptain (D) a
reacti on accel ¢ As_the conpo ;

i Rellem™s A k s€cw Preferably, various
i m ddkol ef B D are | atent
t her & hcafFporaf ed thereinto.

Preferred is 2- oheny |n1dazole (9)

2-et hyl -4- et hyl i m dazol e, or

1- cyanoet hyl - 2- phenyl i m dazolium trinellitate from

the viewpoint of the storage stability of the
[CAdRési on assisting agent, and the handl eability when

the conposition is made into a B stage and the sol der
whegeinresieprgseats [DOESP - THE US| éAdoeamisst these axe excellent

conponen referably from0.1 to 5 parts

TR ghS %Bretqﬁ%egrt&sweeerloﬁeﬁel 3266 hfa,sareswaweegmnd thus
100 b ht of th A
theghads diftes 281 ng ' gaerﬁ%lwﬁeﬁ%eeﬁaeﬁs' drecbr 1 Figeform
ff t | t
o8 PEETurE PEii 60 hgR e e 5t os 101 T Sp &0 PR plRiihe asaliv?

resin as the component (C), it is allowable to use a different epoxy

resin curing agent, for example, a bifunctional phenol such as
bisphenol A, a phenol novolak resin, or an amino resin, together
therewith in an amount of 50% or less by weight.
- [0061]

Examples of a commercially available product of the aralkyl
resin having a phenolic hydroxyl group include XLC-3L manufactured
by Mitsui Chemicals, Inc., HEM-7851 manufactured by Meiwa Chemical
Industry Co., Ltd., and SN-170 and SN-480 manufactured by Nippon
Steel Chemical Co., Ltd., the product being not limited to these
examples.

[0062]
It is preferred to use the aralkyl resin having a phenolic

hydroxyl group together with the triazine-ring-containing novolak
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and good handl eability when the conposition is nade
into a B stage can be obtained. [0066] Furthernore,

t he adhesi on assisting agent may contain (E) a flane
retardant in order to inprove the flame resistance
thereof. Brom ne-based flame retardants and
phosphorus-based flane retardants are known, and any
flame retardant may be used as the conponent (E)

re{él%mavﬁ{ffaeﬁﬁ&%l@&aﬂgﬁﬁ&ﬁ gtBép mﬁgeéamﬁoﬁ)entgéldad%mce

phenol i c-'hydr oxyl - cont ai ni'ng "phosphorus conpounds

tHeepe€biam Serdngtt 82 thelnepaintbifiof gukprbdéd. ©n diéVcase that
(OH) W(10) [0068] wherein when v is 1, R4 is a

tHeyatidegbamaanarg £ the tesriner rivhanedrach indhigyovgl aWpessin having
cycl oal kyl group, an aryl group or an aral kyl group;
a Wheo M dhyd2 oxRA gsoap e seathintiodeearatertd /3 do bPlbegemivalent
atom a linear or branched al kyl group, a cycl oal kyl
ofgtbaEroxly pesdn guoipg agenhs, dhel Reelirmwapremyth wb e metal
are conbined with the carbon atomto which R4 s are
f%&c@ﬁ%@ﬁd@@mé’@da@lﬂ-@ ‘ﬂ'@r heath rapseianGe Uf e@ipbakked Thus,
r|ng an alké cloal kyl -subs t ituted
éﬁ% 5 Aprea Hﬁﬁ?%r mnatural nunber of 2 or nore.
[qgg%io may be used al one or in conbination of 27 t wo
re thereof [0069] Wien R4 is a linear

S S LD LU, (10 B P o
to 19% by weight of the total of the components (A) to (C), more
preferably from € to 11% by weight thereof.

[0064]

Furthermore, the adhesion assisting agent composition may
contain {D) areactionaccelerator. Asthecomponent (D), anyreaction
acceleratormaybe used. Preferably, various imidazoles or BFs; amine
complexes, whichare latent thermally curingagents, are incorporated
thereinto. Preferred is 2-phenylimidazole,
2-ethyl—4-methylimidazole, or l-cyancethyl-2-phenylimidazolium
trimellitate from the viewpoint of the storage stability of the
adhesion assisting agent, and the handleability when the composition
is made into a B stage and the solder heat resistance.

[0065]

The blend amcunt of the compcnent (D) is preferably from 0.1
to 5 parts by weight, more preferably from 0.3 to 1 part by weight
for 100 partsbyweight of the epoxyresin (A) in the adhesicnassisting
agent. When the amount is in these ranges, sufficient solder heat

resistance, good storage stability of the adhesion assisting agent,
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cycl oal kyl group, the group is preferably a C6-C8
cycl oal kyl group. Wwen R4 is an aryl group, the group
is preferably a phenyl group. Wen R4 is an aral kyl,
the group is preferably a C7-Cl0 aral kyl group. wis
preferably 2. Wen v is 2 and two R4 s are conbi ned
with the carbon atomto which R4 s are each bonded,
so as to forman unsubstituted benzene ring or an
I i ky [ : e 205 -+ 0 L ke
B o BE R S P AR pf Aot d Bstage
caHnsybstid:tegd benzene ring or a Cl-C4 al kyl- or C6-C8
cycl oal kyl -substituted benzene ring. [0070] Specific
[oexanpl es thereof include phosphorus conpounds
represented by the followng fornmula (11) or (12):
(11) FartkdZhord,00KHa |adMeet ehna G ste pesenits mayhyahteden (E) a
atom or a nethyl, ethyl, n-propyl, isopropyl,
flambutetardastbin rdesetes himpyioyvet g -flamg| resishanicehehgteot.
28 group. [0072] Particularly preferred are
Bronife;Hmaidfldnexygtasdent s gnd phasphains—dased flemphetphdant s
phenant hl ene-| 0-oxi de and derivatives thereof.
arpdoEn . BathphEst lomearelmndenti®ay he aesd apltbepramepenss (E) .
t he. phosphorus-based flanme retardant include FX-305
[OREALf act ur ed by Tohto Chem cal Industry Co., Ltd.,

and - nuf act ured_by Sanko Co. td., . the
oG EEE BT, SHGUBLP R, 05 Fhes CONBRRRE (]| S2t18d8 74,
phenolic-hydroxyl-containing phosphorus compounds represented by

the following formula (10).

(10)

[0068]

wherein when v is 1, R4 is a hydrogen atom, a linear or branched
alkyl group, a cycloalkyl group, an aryl group or an aralkyl group;
when v is 2, Ry s are each independently a hydrogen atom, a linear
or branched alkyl group, a cycloalkyl group, an aryl group Or an
aralkyl group, or two Ry s are combined with the carbon atom to which
R, s are each bonded, so as to form an unsubstituted benzene ring
cranalkyl-orcycloalkyl-substitutedbenzenering; andwisanatural

number of 2 or more. These may be used alone or in combination of
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When t he conponent (A) of the adhesion assisting agent
conposition is made mainly of a novol ak epoxy resin
and the flame retardant (E) is a
phenol i c- hydr oxyl - cont ai ni ng phosphorus conpound, the
bl end anount of the conponent (E) is preferably from
1.5to 3.5% by weight, nore preferably from1.8 to
2.5% by weight of the total of the conponents (A) to
td&gbr ﬁQEetQﬁgy%quount bei ng an anmount in terns of
phosphorus atons. \Wen the blend anount is in this
dRge, the frame resistance is good, the insulation
reliability is excellent and the Tg of the cured
coat igHenf RL Md @ N9he¥€ror bR¥nchOQ HIkMheRotBein the formula
conponent (ﬁo of the adhesion assisting agent is
(I8, nkie gesROSedpebfaraslialakyl-@pakiyl eftcup.t fkhdd ®dis a
anmount of the conponent (E) is preferably from1.0 to
cyiQ%abiyivesrghup, ofhd heotptial poéféteb lgoagnrentyclé@)kitlogroup.
(E) plus (F) an inorganic filler, which will be
Wreens 8 idlsedn bavkergraupe bhemtraapoiatphefiqmgbdy amphanyli group.
terms of brom ne atonms. The bl end anount of the
Whesnipohe i LB Lkulhetlamplionr beinwgianabiy it —C20aral Kk eoup.
of phosphorus atons, is preferably from1.0 to 3.5%Db

W RS @ﬁ?fei‘f%Ye& V‘F@@?E]lﬁ e a&@h‘é"é‘? & %%ﬁs??‘?@lnﬁ’emtg the
HBOSItlon contain éF a |nor anlc f|IIeru%)‘s
quﬁﬁ &\Fé’mttr?e"”} B5 ?Feli?z P T?B ’fP ﬁlﬁlﬁﬁl‘&s ltlt‘”:ed
F il , s
L S e R T S RIS perl B ing
VAL i o A% 0Skls fepﬂ?&%gggm BREPORALR) hMBreupstituted

nponen ese "exa

be@&%ﬁ@'ﬁ%goé L ke camanendr & %‘yé?oéf)ﬁyﬁ%%b%‘c? BHELFbenzene

obt al ned by treatlng fhese W thvarious cou
riggents such as a

[0070]
Specific examples thereof include phosphorus compounds

represented by the following formula (11} or (12):

(12)

[0071]
wherein Rs represents a hydrogen atom, or a methyl, ethyl, n-propyl,

isopropyl, n-butyl, iscbutyl, sec-butyl, tert-butyl or cyclohexyl
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sil ane coupling agent and thus naking the
di spersibility thereof high. These maybe used al one
or in conbination of two or nore thereof. Silicais
preferred fromthe viewpoint of the dielectric
property and |ow thermal expansion thereof. [0078]
When the conponent (A) nmainly conprises novol ak epoxy
resin, the blend amount of the conponent (F) is
gl Eferably from5 to 35% by volune, nore preferably
fr m 10 to 30% by volunme of the total of the
opepponents (A) to (E) . Wen the conponent (A) nmainly
conprlses an aral kyl epoxy resin, the blend anount
t her egf-th supselepalrkrte@mrd to 35% by vol ume, nore
preferably from10 to 30% by vol une. Wien the bl end
1 0aR Y Btdilsyd b =tyBheny Bngs, 1 o-dehtries-rilox@xparshe®sphaphenanthl
coefficient and dielectric |loss do not becone | arge
enerd Ofoxiderarsbbrcvanived theabofi ty for form ng an
insul ating layer on an inner layer circuit 1is
[0§BB4&i ned. In order to disperse the inorganic filler
into the adhesion assisting agent of the present
i nvelieBnlea xhawveornendiagy a0ajhahke onp §|tngf athe
kneader, a ball mll, a bead ml|, a three-axia

phogPhe¥us: rbaﬁﬁ?éi Hliage r@&ﬁrﬁ@% SR UdedRTSL Sienyé é@gléraec;/by Tohto
addi tjves, such as a gne a_leveli ent, an
CRER P batrebsaRY Can v BT S5 MO Ao nu%sn%@d by Sanko Co.,

h h
LAY (L 0BRERS ﬂ??etag&ﬁli R FadeRee! itothn:

[Oeﬁgguced as described above is diluted with a sol vent
SO as to prepare a varnish. The varnish is applied

ont ovﬁeﬁo{i’lﬁ’@rccfng:’o!nengxwplﬁs fe Eaﬁ SC‘JFH %gtslgeflll%daegent

ket ones such acet one etone an
cofpEl PREXANGNRad@ AR Cof a novolak epoxy resin and the flame

retardant (E) isaphenolic-hydroxyl-containingphosphorus compound,
the blend amount of the component (E) is preferably from 1.5 to 3.5%
by weight, more preferably from 1.8 to 2.5% by weight of the total
of the components (A) to (D), the blend amount being an amount in
terms of phosphorus atoms. When the blend amount is in this range,
the frame resistance is good, the insulationreliabilityis excellent
and the Tg of the cured coating film is not very low.

[0075)

When the component (&) of the adhesionassistingagent ismainly
composed of an aralkyl epoxy resin, the blend amount of the component
(E) ispreferably froml.0to10%byweight of the total of the components
{A) to (E) plus (F) an inorganic filler, which will be described
later, the blend amount being an amount in terms of bromine atoms.

The blend amount of the component (E), the amount being an amount
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hydr ocar bons such as benzene, xyl ene and tol uene,

al cohol s such as ethyl ene gl ycol nonoet hyl ether,
esters such as ethyl et hoxypropi onate, and am des such
as N, N-di net hyl formam de and N, N-di nethyl acet oam de,
the solvent being not limted to these exanples. These
solvents may be used alone or in the formof a

m xture of two or nore thereof. The amount of the

irs et MeNbr whedphoFud Beomshes 'p‘i@fgf’%?} FRASm 298t is.sah% BPlieight
m

particularly limted, and e an anount that has

tHewafrhi therto used. [0081] The adhesi on assi sting

agent conposition or the varnish is applied onto a
(&gl e face of a netal foil, and then sem -cured

t hereby an adhesi on assisting agent fitted netal foi

i s cdingl etleelsior 66823t iMrageht aulipesithoaswsystongain (F) an
_agent conposition is nmade into a varnish and the
inggwansh Fsllgpltcedmpreve dheeraliflpilityi theaesebHmma

coater or a gravure coater, it is preferred to adjust
[@%dlampunt 31 of the solvent in such a manner that

the amount of all solid contents in _the _adhesion

assi SPPABLEEEH: The FHMRIMENTafie 15FL10e (3 1369 byused silica,
el ¥ BT B AL B B SO AR e,
- 005] B PEFLU IS, ARSI oo 18] s ot 1imiceo
AR % 00551 08 ASELBLD OB A0 e

ob¥alingq 1B thRaFBKE EH@%e@QB@?Rﬁé&i@?éi Sk ngagsgﬁt% ARh as a
of th

e adhesion assisting agent fitted neta ol
s5i0RReSELEH] iry bﬁén@féﬁ&fﬁhusAﬁéﬁiﬁﬁ'ﬁhetaiEB€r£HB§¥§ﬁ% thereof
e

descri bed above, a |am nated board conposed o
hilghQ | BeaksndSocasdl £1th o i etbtnati®nfof f@slor more thereof.

Silica is preferred from the viewpecint of the dielectric property
and low thermal expansion thereof.
[c078]

When the component (A) mainly comprises novolak epoxy resin,
the blend amount of the component (F) is preferably from 5 to 35%
by volume, more preferably from 10 to 30% by volume of the total
of the components (A} to (E) . Whenthe component (A) mainlycomoprises
an aralkyl epoxy resin, the blend amount thereof is preferably from
5 to 35% by volume, more preferably from 10 to 30% by volume. When
the blend amount is in this range, the thermal expansion coefficient
and dielectric loss do not become large and further sufficient
flowability for forming an insulating layer on an inner layer circuit
is obtained. In order to disperse the inorganic filler into the

adhesion assisting agent of the present invention, a known kneading
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t hereon by a known nethod, thereby a printed-wring
board is yeilded. [0084] Wen the | am nated board
produced as described above is rendered an inner

| ayer board, it is desired for the formability and
electrical characteristics of a fine circuit that the
surface roughness Rz of its conductor circuit is 2.0
pmor | ess and the surface roughness Rz of the

B of 1680 Ghedyorit TRV et Rt A A g eetanian
ro?ﬁ@?rgﬂ'ﬁﬂglﬁﬁaeééﬁﬂﬁﬁ%ﬁkﬁﬁing agent fitted neta
oils t

are stacked an namltilayer and a circuit
[oarejformed by a known nethod, whereby a nulti-Iayered
printed-wiring board can be yielded. It is desired for
el ectrfi gdesseRyl aiRtli sk £ suthads bhE gheht AGe1 e @ADL S§ent,
Rz of a conductor circuit of the multi-Iayered
anpahbi Bshrwirr bAQ &0ded Prashiced agentese bedimdy®ratsed into
2.0 mor less and the surface roughness Rz of the
thienadhasiarg a321ikhymey agfenitt sompositisuhstrate is 2.0 pm

or less. [0086] The follow ngwill describe an exanple
[08BCH process for producing a substrate wherein an
adhesion assisting agent fitted nmetal foil as

descrlhBetdRarsve R8SiFdag Fuenborediend assresrntpethehove is
fitted nmetal foil and a prepreg are | am nated/ . ,
ALLREEGIETE2OTIHTT BRAGT SPHRYSRAFS & YARIHGE -kl vRRnish is
i e R R AT R
i S tal fail 2 and .
uEGTRE) S199ed, PRERE cchyt BV 0 B Afibne, avomatic
hyﬁﬁgg&?&ﬁf‘s Eﬁclln:'a%sber}zer?eq QE}?QHé %ﬁt tcﬁuén%‘? 918%5 such as

I nvent1 on
ethyleneglycolmoncethyl ether, esterssuchasethylethoxypropionate,

and amides suchasN,N~dimethylformamide andN, N-dimethylacetoamide,
the solvent being not limited to these examples. These solvents may
be used alone or in the form of a mixture of two or more thereof.
The amount of the solvent used for the adhesion assisting agent is
not particularly limited, and may be an amount that has been hitherto
used.

[0081]

The acdhesion assisting agent composition or the wvarnish is
applied onto a single face of a metal foil, and then semi-cured,
thereby an adhesion assisting agent fitted metal foil is completed.
[0082]

When the adhesion assisting agent composition is made into
a varnish and the varnish is applied onto a metal foil with a comma

coater or a gravure coater, it is preferred to adjust the amount
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will be described in detail hereinafter. [0088] First,
a core substrate is produced. The nethod for producing
the core substrate is not particularly limted in the
present invention. The core substrate referred to in
the invention is a substrate wherein wring, whichis
an internediate for producing a substrate, is forned.
The following will describe an exanple of the nethod
off He f58.{ rpcginfédaﬁ .nghﬂgr %?atc h&lecgrﬁ Pftarla.t $o1 '-@?ontents
core substrate 1s a produc conposed of an insulafing
in'ttﬁq\éeédl?élﬂo% dABiial 1 hg%elent ik 1D€nEFSR0T 1T od 08 weight.

his, preferred is a nethod of formng a |amnate

ThBORS inthayy e bhsudmiBkolmtehed WA tROhPFSHERYy Bhuififent.

prepreg 1 as illustrated in Fig. 1(a) since the
[ooeBhod is inexpensive. The adhesi on assisting agent
| ayer 3 of the adhesion assisting agent fitted netal
foi | Al subsirrargedihg ali nehbsionarsditshengraperag fitted metal
[0089] The prepreg is a product obtained by the
foil hpre gieatr bnedvabove38ambeappté radd by bdmiamatiimgvliategnpting
resin conposition of or onto a substrate. As the
theupdhesitee, agshetinkaesntsibstedhmetadefiolh ardmiighsa prepreg
. lamnated boards for electrically insulating material
INEREMEL SRR Ex ARBIRES Or Gt $rRrafdodMaka thy aghesion assisting
substrate include inorganic, fiber nade of E glass, D .
ag@pgig,yegog It§§§dgﬁs@@ Pg%?t})‘?‘-’g%ﬁﬁ%t P& i Bp1l opposite
| yi_m de ol yester or.tetrafl ugroethyl ene; and._ .
o R TPBE o0 ne eE T O 050 PTRECECS HE S SRS T F FFpated
cl n ven_c rayi
bodrd RoBERa ot RPN, ToRbRpred | RIS appeormed
ial t e :
h .
tHfILEE b AT St Mo TIPS LS 8 Beacad 8t e
[obggpget nolded product and, if

Whenthe laminatedboardproducedasdescribedabove is rendered
an inner layer board, it is desired for the formability andelectrical
characteristics of a fine circuit that the surface roughness Rz of
its conductor circuit is 2.0 pm or less and the surface roughness
Rz of the insulating layer of the inner layer substrate is 2.0 um
or less.

[0085]

Furthermore, a multi-lavered prepreg and adhesion assisting
agent fitted metal foils are stacked and then a multilayer and a
circuit are formed by a known method, whereby a multi-layered
printed-wiring board can be yielded. It is desired for electrical
characteristics that the surface roughness Rz of a conductor circuit
of themulti-layeredprinted-wiringboardproduced as described above

is 2.0 um or less and the surface roughness Rz of the insulating
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necessary, two or nore materials or shapes can be
used. The thickness of the substrate is not
particularly limted. Usually, a substrate having a
t hi ckness of about 0.03 to 0.5 nm can be used.
Preferred is a substrate surface-treated with a
silane coupling agent or a substrate subjected to
nmechani cal fiber-untangling treatnent from the view

1 RRLN Eﬁ%ﬁé u lkStance and

%%#kgg'¥F$$ﬂﬁl 83%% e |%sg}gt$%é£528|% conposition
[OMlggh can be used may be a known and conventiona
reS|n conposition used as an insulating material for

a primHeem Woivh Rw DDBAES cAiiéair éﬁa@lb%@@ﬁ%%%bts's Ferp@Shiicing

good in heat resistance and chem cal resistance is

a aRgtPSta whaseintdiceeRbs it AIMRIieSing ddentt Fetv@s aictanofoil
resin include a phenol resin, an epoxy resin, a

asjertatibedabbie ig usadei Mideadiesiinn a3giksboyaganefittedmetal
resin, a cyanate ester resin, a benzocycl obutene

foidsand apdepred mde lemshated/fietegsatedeniyinbteddniotbdr by
to these exanples. The thernosetting resins may be

a peghodllgwenoini the peiporartof wheneRy ur d am3nabed thegrgr can be
nmore thereof. [0092] O the thernosetting resins, the

Y%@&Q%? r #din Li(8) Vil dus rQEﬂﬁPlQﬁﬂQﬁ#ﬁ@?§éFﬁﬁpﬁar%%%W%aPrepreq
since, t e L. sinis relati i nexpensi ve [

LieRcBFFENtT] eé{lgr%%uaéﬁ“ﬁﬁée %%%Frﬁptéélﬂ P%%ﬁl’%ﬁaﬁ%’% and

[qa zﬁtrlcal characteristics. Exanples of the epoxy

g fn include bisphenol epoxy resins such as a

bi SPRaRgl- A EORY LERLD:1 2 0L oF BROLLLES koot son

bi sphénol epox novo aK "epoxy resrns - su

wﬂlpgn@n@ésc{(}q %Bagneaﬁée’@r?ﬁ]lrgékgln t%resol novol ak epoxy

resin a bis novo epoxy resin;
[oakBgyclic epoxy resins; aliphatic [|inear epoxy
resins; diglycidyl- et heri zed products of biphenol;

First, a core substrate is produced. The method for producing
the core substrate isnotparticularlylimited inthepresent invention.
The core substrate referred to in the invention is a substrate wherein
wiring, whichis an intermediate for producing a substrate, is formed.
The following will describe an example of the method for forming
fine wiring on the core substrate. The core substrate is a product
composed of an insulating layer and a metal layer. In the case of
producing this, preferred is a method of forming a laminated board
having themetal layer 2 over both sides of theprepregl asillustrated
inFig. 1(a) since themethod is inexpensive. The adhesion assisting
agent layer 3 of the adhesion assisting agent fitted metal foil is
arranged to direct toward the prepreg 1.

10089]

The prepreg is a product cbtained by the impregnation with
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di gl yci dyl -etheri zed products of naphthal enedi ol ;
di gl yci dyl -etheri zed products of phenolic conpounds;
di gl yci dyl -et heri zed products of al cohols; and
al kyl -substituted products, hal ogenated products and
hydr ogenat ed products thereof, the resin being not
limted to these exanples. The epoxy resins may be
used alone or in the formof a mxture of two or nore
o e Ty L D O AOSLIET o Bk e,

Ad PEc a98Rk rhEe AN RPN Kkidin SAMNSE Nl HEed @L&oﬁé(r:{cﬁ% R&Rinated
to d I ude

be cured. Exanples of the curing agent inc

bopehyf thc bl epeti @Ol SsuRAivhuRetdranal cah $Rhes&i. Examples
am nes, imdazole conpounds, acid anhydrides, organic

ofphhs photets aQoBpotiel subdtta tbalngenet edopsQtiuctfSber made of
thereof, the curing agent being not limted to these

E kel Bgladhe Seglass g Qrodsisss arapntie fiidved ndenef eolyimide,
the formof a mxture of two or nore thereof. [0093]

polesteamt gegsuéiuomsithyilena; rasi michuaesethdneot.
producing a 35 cured product having triazine rings as

[0P8@Urring units by heating. The cured product is
frequently used in cases where high frequency
pr opebeyeisybphreteuhars 9 frey el esirameloithen honwoven cloth,
curedproduct is excellent, in dielectric property.,

3 EQSHYed 61OPReS GHERRATRE & SHESPRIIhERGIr the 1ike. The
ma%?%%%i2%%%@%%3%%%5p%g%h%ﬁéﬁ%ﬁﬂ%te are selected in accordance
wifhZtR ke, SR e 08 SR gN) Il AR Brege bt 11
negosnd; BisbeneyBighaPien) oL samiend e le s Mthess

ofd Hey 5RBERRA t 19¥ GloRkpa i cull BB$@ 1imited. Usually, a substrate
2, 2- bi s(4-cyanat ophenyl ) propane is preferred Since

habgh@ncehibrhdeedt Bisowt @06t fd ©.Brarefdrypefuddie Cr¥efbrred
product thereof and

is a substrate surface-treated with a silane coupling agent or a

substrate subjected to mechanical fiber-untangling treatment from

theviewpointofheatresistance, humidityresistanceandworkability.

[0091]

The insulating resin composition which can be used may be a
known and conventional resin composition used as an insulating
material for a printed-wiring board. Usually, a thermosetting resin
good in heat resistance and chemical resistance is used as a base
therecf. Examplesof the thermosetting resin include a phenol resin,
an epoxy resin, a cyanate resin, a maleimide resin, an isocyanate
resin, a cyanate ester resin, a benzocyclobutene resin, and a vinyl

resin, the resin being not limited to these examples. The

thermosetting resins may be used alone or in the form of a mixture
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the curability thereof is particularly good and the
cost thereof is also |low. The cyanate ester conpounds
may be used alone or in the formof a mxture of two
or nore thereof. A part thereof may be beforehand
made into an oligoner such as a triner or a pentaner.
Moreover, a curing catalyst or a curing accel erator
maybe i ncorporated into the cyanate resin. Exanples
oPftdg“%rcﬁgkggtﬁé¥§?fy5t include metals such as
manganese, ron, cobalt, nickel, copper and zinc, the
| yst being not limted to these exanpl es.
Specifically, the netals may be used as organi c netal
sal t iyl REX G agy Sresi t '
aci dsggll?%, @%%%gnoi clggi lgé%é}%t's?hgnegﬁg glé%sllgg?rgtvgfﬁgﬁ, used
a£ pliexasabied RSiACSt NéaaaioReseRMY %e.%tﬁ@@? i HBpensive
be used alone or in the formof a mxture of Two or
amdries heetlént Ah hletCredivraniecetpsi@]l, rasphefndd Gnd
conmpound is preferably used, andthefollowi ng can be
e lmedhi cabnoharstticonak i phen@kampled &S thengbibenadsiandnclude
p- cunyl phenol ; bi functional phenols such as bi spheno
bygpHsinog heproely rés iansdsits pherul sgBenand gpd3f vesin,oadlisphenol
phenol s such as phenol novol ak 36 and cresol novol ak.
F Epexy TRAjive adddrhFbnk Soepdxy resinpmevolak aroxyuresirgf such
two or npre thereof. [0094] A thernoplastic resin may
aphé@ BReriedOXPLAX tOXYeEF T o ApPetIdloACVesdd eReXY eesin, and
[ nsuj ati materjal, consi.deriing the dielectric , )
2 bRaRasto T niriolek Srbet dhanioe A eI 6 RPSBHEFEpS ad iphatic
erties t

LS RP R T et O PEGT g FEDBF Fed GBAPARRE f fdgibgnol
BRATGTLANS: SL0ebro PR Loyl R et e
T e R AL
di%{?di@?llétﬁéﬁ%degs%c%s oEhg1ENSTDPLAST & Lk F RS BS tituted
products, halogenated products and hydrogenated products thereof,
the resin being not limited to these examples. The epoxy resins may
be used alone or in the form of a mixture of two or more thereof.
The curing agent used together with the epoxy resin(s) can be used
without any restriction if the agent is an agent for causing the
epoxy resin(s) to be cured. Examples of the curing agent include
polyfunctional phenols, polyfunctional alcohols, amines, imidazole
compounds, acid anhydrides, organic phosphorus compounds, and
halogenated products thereof, the curing agent being not limited
to these examples. These curing resins may be used alone or in the
form of a mixture of two or more thereof.

[00593]

The cyanate ester resin is a resin obtained by producing a
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be used alone or in the formof a mxture of two or
nore thereof. [0095] O the thernoplastic resins,

pol yphenyl ene et her and nodi fied polyphenyl ene ether
are useful since the dielectric property of the cured
product is inproved when the ethers are incorporated
thereinto. Exanples of the pol yphenyl ene ether and
nodi fi ed pol yphenyl ene ether include

c&%dy%g?cﬁ)(:% g&&mri %1?2%%6 )iklgge%§&‘h & ﬂlgo%%ggrbfhlegging.

ene

Th[éo{:ﬁf%%cy %ﬁ*gauc@ %‘%%5@5 IH'.a.tR} ﬁ¥e§fln ases (Ij;\ere high frequency

I'meth ene)et

pr%?\é&%? €3 %E@ﬁb@f‘@rl%@i%ﬁ sificBehy %Ee@b&@&u@{: 19@£<¥ellent
di met hyl - 1, 4- phenyl ene) et her and styrene-nal eic

macmimda“dt&@c gﬁ@@@'r)i I ExampOby Bereha! t@hatfe dolet £&sin include
6-dimethyl -1, 4-p enylene) ether and pol yani de, and a

2,Rebysed-@fdreophenyl) propane, bis(4-cyanatophenyl)ethane,
pol y(2, 6-di net hyl -1, 4- phenyl ene) et her and
2,8t s, butiaditbpe- &erydratiophehel epblayeer, the ethers
being not |imted to these exanples. In order to give
2,Rehisildrayprartolienyl yrierli, 2aBi Bi 3yhaxafiberpotapsrenyl ene
ether, it may introduce, into a polyner chain

o, P ki B4f -grreiedepheny I imtdidsaPreptinenEanR, agndryamaRe,

epox carboxyl, styryl or nethacryl grqup, or
esltﬁF F%H% é’rOFiH‘FBS &t EIP%F%PJC Ravalak af‘ﬁea]gﬂi pot hgvielak. Of

thtgh g ;) g%?,{ﬁ—b l§t g n%]]tlall O ‘lﬁ f%cg'%‘l}@u gs? p{a}:%ég%nfg S i?‘.%%x%é lance
QAT Sy et P S e T
th%;‘ ghg}?l%&’l irtgzs ‘tﬁ{eP%‘&P Assﬁ‘%t%g'rtﬁcﬁ‘i Erl mf 3;883 : é‘n&‘ %S 'c}SSt thereof

S8 T 6 TR ST gl o i
thErEB?ﬁ|dﬂ'aCmﬁﬁfﬁﬁg'dietﬁBCbr more thereof. A part thereof may
be beforehand made into an cligomer such as a trimer or a pentamer.
Moreover, acuringcatalystoracuringacceleratormaybe incorporated
intothecyanateresin. Examplesofthecuringcatalystincludemetals
such asmanganese, iron, cobalt, nickel, copper and zinc, the catalyst
being not limited to these examples. Specifically, the metals may
be used as organic metal salts such as 2-ethylhexancic acid salts,
naphthenic acid salts, octanoic acid salts, and c¢rganic metal
complexes such as acetylacetone complexes. These may be used alone
or in the form of a mixture of two or more thereof. As the curing
accelerator, aphenoliccompound ispreferablyused, and the following
can be used: monofunctional phenols such as nonylphenol and

p-cumylphenol; bifunctional phenols such as bisphenol A, bisphenol

F and bisphenol $; and polyfunctional phenols such as phenol novolak
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trinmellitic anhydride nonochl oride, the conponent
being not limted to these exanples. Exanples of the
am ne conponent include

m phenyl enedi am ne, p- phenyl enedi am ne, 4, 4

- di am nodi phenyl ether, 4,4'-diam nodi phenyl nmet hane,
bi s[ 4- (am nophenoxy) phenyl ] sul fone, and

2 2' - bis[4 (4- am nophenoxy) phenyl ] propane, the

ForD e e, (B aad) hE bR al Arefn i fimn Sy xture
@rt%r oE 5@r191\(§&e596 drying propertythereof . In this

case, Toxanediam ne is used as the amno conponent .
[ YRS |der|ng filmformability, a resin having a
nDIecuIar wei ght of 50,000 or nore is preferably

used.n 008 dp 148t AQEE8A G yidelH 10 BB Wi RR theXad iW ddhpbBetion
resin conposition wused aS the insulating naterial .

udHABth Exasl £3 ngfmatle i bhpeeasi dedird e diwldideic property,
al um na, alum num hydroxi de, magnesi um hydroxi de,

ingdaay, résistanant | Midny-fbthebiddty 88 athermprpperties thereof.
pent aoxi de, zinc oxide, fused silica, glass powder,

Exgung] £2 ofihvedéne rmapti st o s n(inallodaif ¢ usain-duaitkéonsg resin,
the filler being not |imted to these exanples. These

padlyphgariend idthers megbllagkpdlabenylepe ehhehe dadviphehylene
a mxture of two or nore thereof. [0099] The resin

‘@cfr#ﬁ‘@& PPbYrarenalhs, tmlsr%ﬁge\m@%t@rhygthﬁwtwe&%e:
PR en AR C%ﬁéo%@éﬁaéienef
bed3e Bt S B ERE S sﬁé%%%% Aeny! TEEHHCRERIRBC1G P SIRS may
o SERA AR St i dBrmroLd weAriEA, %%8h°§§%°rr§pgﬁsre°f-
[dﬁy% butanol et her alcoho

Of the thermoplastic resins, polyphenylene ether and modified
polyphenylene ether are useful since the dielectric property of the
cured product is improved when the ethers are incorporated thereinto.
Examples of the polyphenylene ether and modified polyphenylene ether
include poly (2, 6-dimethyl-1, 4-phenylene)ether, a polymer alloy of
poly(2, 6-dimethyl-1, 4-phenylene)ether and polystyrene, a polymer
alloy of poly (2, 6-dimethyl-1, 4-phenylene)ether and
styrene-butadiene copolymer, a polymer alloy of
poly (2, 6-dimethyl-1, 4-phenylene) ether and styrene-maleicanhydride
copolymer, apolymer alloyofpoly (2, 6-dimethyl-1, 4-phenylene)ether
and polyamide, and a polymer alloy of
poly (2, 6~dimethyl-1, 4-phenylene)ether and
styrene-butadiene-acrylonitrile copolymer, the ethers being not

limited to these examples. In order to give reactivity or
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sol vents such as 2-net hoxyet hanol and 2-but oxyet hanol ;
and am de solvents such as N-nethyl pyrrolidone,
N, N- di net hyl f ormam de and N, N-di net hyl acet oam de, the
solvent being not Iimted to these exanples. Wen a
prepreg is forned, the amount of the solvent in the
varni sh therefor is preferably from40 to 80% by
weight. At this tinme, the viscosity of the varnish is
ref et LN f tQ.100 ¢P 100] .
e LR SR b R S e Rl oiRey ity s nco
i | d -
o B A R T B R oh3E iy s an amino,
epeR90! ELEoSKANPlRG L IesLqlthREL ydeRpy BE 1omIidSinto a
such as decabr onDdi phenyl ether, Tetrabronobi spheno
sife ch&ih abf aHRPRbIGhé e ARANdEhELoBNG ELhEF LaANRRBLp such
phosphorus conpounds such as triphenyl phosphaté,
ad mhcamsyd, Epesphaterbdtlyylstyrybhespahacrabdgroup.
cresyl di phenyl phosphate; netal hydroxi des such as
[OP@ghesi um hydr oxi de and al um num hydroxi de; red
phosphorus and 39 nodified products thereof; antinony
conp@fntike suhehrmaplast iqroeping r ipodvdsidednigst repily 1s useful
pent aoxi de; and triazine conpounds such as nel am ne,
siggenheiresanilg exeglhenbim heat yapigtance angmigisy resistance
retardant being not limted to these exanples. [0101]

ancr 1 512b¥3geRY 11 ERBSP EEF RTeRMTosTE MBkA LiseAs sdarRéng materials
ot B pR LB T RLEl By TR LCORA DR A LT R0t are

oBCClBTARIE, SESHP AL, LEc PRt ke 63y, R R0 S5 ona
tﬁﬂ%i?ﬁf’@g}nh§&9ic?e mcgr?tgéhclto@%!e, [t%%OgAmponent being not limited

to these examples. Examples of the amine component include

m-phenylenediamine, p-phenylenediamine, 4, 4’ -diaminodiphenyl ether,
4,4' -diaminodiphenylmethane, bis[4- (aminophenoxy)phenyl]sulfone,
and 2,2’ -bis[4~ (4~aminophenoxy) phenyl | propane, the component being
not limited to these examples. The polvamideimide resin may be
modifiedwithsiloxane inorder to improve thedryingpropertythereof.
In this case, siloxanediamine is used as the amino component.
Considering film-formability, a resin having a molecular weight of
50,000 or more is preferably used.
[0097]

An inorganic filler may be mixed with the resin composition
used as the insulating material.
[0098]

Examples of the inorganic filler include alumina, aluminum

hydroxide, magnesium hydroxide, clay, talc, antimony trioxide,
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Usual |y, a substrate is inpregnated with the resin
conposition or the resin conposition is coated onto a
substrate in such a manner that the anount of the
resin conposition adhering to the substrate becones
20 to 90% by weight, this anpunt being the resin
content by percentage in a prepreg obtained after
drying. Thereafter, the resultant is heated and dried
I I t r e
2rRliAbRYHErt Bk de { STREIANUEE AL 00 oo, 0 AL Rerl Lfare

30 m hut es, ere y yiel'ding a prepreg’

pc%@&e 4y §h§£§ﬁ? %@&sﬁlc smegr@au%h%) tHS 1 NUEPEY, glﬁfg not

ch i's usual ly fromlto i s/are stacked,

nmwatwme@wmw@al fméseplrmeem@rfql@éf@ﬁe?%e%ed alone
both faces of the resultant is heated and pressed. A

ormdnnehe f tormoredi Aakyxtard BEt edo benmiseC &ahebeofppl i ed to
conditions for the nolding thereof. For exanple,
[OPGP{i - stage press, nulti-stage vacuum press,
conti nuous nol di ng, an autocl ave nol di ng machi ne, or
t he [Thegasdp compostlionkassl dgthe irongsindcmgtesial may contain
perfornmed at a tenperature from 100 to 250C and a
anp?l&a@ef:esorlﬁfemtz EFampbek gf Fheordepi cgohzant agct ideappmatic
1 to 5 hours, or under conditions of from_40 50 to
hYﬁeteaQwal f%oémeeti S |sa LERZENG e irdBENBr SSE AT GRCt he

A B B et 2 B o
d h | hi ck
ISP A ANE 49980 oy bS8 uc
LB g 0L SRR OB ) S
soﬁbéﬂﬂ@rdeﬂ &s SLAMEBIRetRadlD0 IRLH-BRE g¥§§¥4ﬁoﬁg WhdMamide

'S approprlate Wen the throu

so@kfélﬁ’@é egucqnf a%oﬁ—ﬁ%@{yl'p@%%ol@d&?é Ihﬂ@ealﬁéemlf%%am% and
an excinmer or the like, or a sol id laser from YAG or

N, NR@imétHe dcetappi &P itdee soVWient e nighhetghimialed to these
di anmeter is about 100
examples. When a prepreg is formed, the amount of the solvent in
the varnish therefor is preferably from 40 to 80% by weight. At this
time, the viscosity of the varnish is preferably set into the range
of 20 to 100 cP.
[0100]

The resin composition used as the insulating material may
contain a flame retardant. As the flame retardant, a known flame
retardant can be used. Specific examples thereof include bromine
compounds such as decabromodiphenyl ether, tetrabromobisphenol A,
tetrabromophthalic anhydride, and tribromophenol; phosphorus
compounds such as triphenyl phosphate, tricresyl phosphate, trixylyl
phosphate, and cresyldiphenyl phosphate; metal hydroxides such as

magnesium hydroxide and aluminum hydroxide; red phosphorus and
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pm either of them may be used. [0104] Next, catal yst
nucl ei are supplied onto the netal foil and into the
through hole (not illustrated). For the supply of the
catal yst nuclei, there may be used, for exanple, a

pal | adiumion catalyst, ACTIVATOR NEOGANT (trade
name, manufactured by Atotech Japan), or a palladium
colloid catal yst, HSZOlB (trade narre manuf act ured by

mé'&fﬂ“et&' £ Gl ey gof Lt ghimo ﬁ%@.\r@ lsadhugy %ntlmony

cat al ys i's suppli conditio atment, suc

tg&l&laﬁ&rmmo& MBen fRRURG Hﬁﬁdtpi}’azH'n%aEBﬂn Shedd GRlch as

d.), is beforehand conducted. [0105] Xxt, as

méld:rti%bt aimulrmcaa-d dnd &klambnd ByAnetacd,r ohe ¥3 afib atdthgdant
layer 5 is forned on the netal foil and the inside of

béirey hbtobghi tdiblte, thesahéscdmpille@.cat al yst nuclei are
supplied. For the electroless plating, comercially
[@GMHI)l abl e el ectrol ess copper plating can be 41 used,
exanpl es of which include CUST 2000 (trade nane,
manuf Bethecedsaby, HiheachsiCrerpositton udedday dimel i@sSIating
201 (trade nanme, manufactured by Hitachi Chem cal
makerialiERy CoThable aefbjejt@lbPés@@@p‘ﬁeﬁdddltdﬁfﬁﬁwd‘aﬁé a curing

each made mainly of copper sulfate, formalin
¢Sl ExEET O 25G8HBT 2 ive %&F@ﬁ?%l&xpéétlﬂe%s a coloring

LT AR P ABLSHORR, Sl P B o o

t.roplating andlsfromabout 0.1 to 1l m The

rec}uc% gl‘ess copper plating can be omtted if no
rqt rlam nar connection is required. [0106] Next, as

|]l ustrated in Fig. 1 (d) , a plating resist 6 is

for n&pguaqq { hes B RGhialieSindHedhh Ped wi PR thRIXesARSmRbsition

the plati ng ‘resist is
or the resin composition is coated onto a substrate in such a manner

that the amount of the resin composition adhering to the substrate
becomes 20 to 90% by weight, this amcunt being the resin content
by percentage in a prepreg cbtained after drying. Thereafter, the
resultant is heated and dried ordinarily at a temperature from 100
to 200°C for 1 to 30minutes, thereby yielding a prepreg in a semi-cured
state (aBstagestate). Theprepreg(s), thenumberocfwhichisusually
from 1l to 20, is/are stacked, and a structure where metal foil pieces
are arranged on both faces of the resultant is heated and pressed.
A manner for ordinary laminated boards can be applied to conditions
for themolding thereof. Forexample, multi-stagepress, multi-stage
vacuum press, continucus molding, an autoclave molding machine, or
the like may be used. Usually, the molding is performed at a

temperature from 100 to 250°C and a pressure from 2 to 100 kg/cm?

for a heating time of 0.1 to 5 hours, or under conditions of from
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preferably set to a filmthickness equivalent to or
| arger than the thickness of a conductor forned by
subsequent plating. Exanples of the resin which can
be used for the plating resist include liquid resists
such as PMER P-LA900PM (trade nane, manufactured by
Tokyo Onhka Kogyo Co., Ltd.), and dry filns such as
HW 425 (trade name, manufactured by Hitachi Cheni cal
. -33 rade nuf [ .
S et SRR L Bt b ez FR0HE 5t Sl pBoneric
ARGELEEr HRLMEH; Ofhaded O gt 5y 0hi G55k
P becone a C%ggu%@g}e‘gs?iolrf‘c%l?%ﬂl%@f%k}] ﬁﬁﬁ%ﬂ q”glsl% Heflomes an

inshh #8if@tadetD il Garfled €} acc®rObhCdivi tRAHEN ade | SUsually,
formed " by electroplating. For the electroplating,

theOpRefinfad alsepret&edngplrabmng, 1 W & o smysual Iy used
for printed-wiring boards, can be used. It is
[ogoBficient that the thickness of the plating is a
t hi ckness whi ch nmakes the use as a circuit conductor
possiNeke, a HMiercuhckobsd! ifsrpirfearlaninatr oonrdedtdohO0fs made
pm nore preferably from42 5 to 50 m [0108] Next,
ingkhd Bbovermered ongedFiapningtef JFig.ah(al kal Wnen teatilineggh hole
solution, sulfuric acid, or a comercially available
dipmeter -¥eid¥i Hy sblnarepnworking ey thoar drbllke ish@ppropriate.
resist, and then the copper in areas other than_the
Whﬁﬁt*%féﬁ* rhapeghihole dhametdid of ehtl 4l OF nfasHir s e 1aghE from

coEp Ry oin R RS SHE FB Y 4 oS LE 8 UG or e
WL T | uti pn- h [ i t.ahl Lt
129" LAt BFULARE, CHERETER LRBCMARI SR8 et phbe 200
um\(/:vi épth%p%fettﬁgﬁr}g%\g%euhisgg'i s not based on diffusion
ontro re

but “on t1on "control. Wen the reaction of
[Oﬁb@} copper with the etching solution

Next, catalyst nuclei are supplied onto the metal foil and
into the through hole (not illustrated). For the supply of the
catalyst nuclei, there may be used, for example, a palladium ion
catalyst, ACTIVATOR NEOGANT (trade name, manufactured by Atotech
Japan), or a palladium colloid catalyst, HS201B (trade name,
manufactured by Hitachi chemical Co., Ltd.}. When the palladium
catalyst is supplied, conditioning treatment, such as CLC-201 (trade
name, manufactured by Hitachi Chemical Co., Ltd.), is beforehand
conducted.

[0105]

Next, as illustrated in Fig. 1(c), a thin electroless plating
layer 5 is formed on the metal foil and the inside of the through
hole, towhich the catalyst nuclei are supplied. For the electroless

plating, commercially available electroless copper plating can be
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is based on reaction control, the etching rate does
not change even if diffusion is further enhanced. In
ot her words, an etching rate difference is not
generated very nmuch between the place where the
sol uti on-exchange goes well and the place where it
goes wong. Specifically, it is preferred to use an
etching solution made mai nly of hydrogen peroxi de and
aci ' { t al .
o S Bs Rien (iR e 20 JRL 888 hepe Ahusaccured

bfﬁﬁﬁé%ﬁ @ltlemfc%g @6 g hj‘..@cg. ¥ Qﬁg cHan fZl?)ﬁ.yg:trta@ier}?agnetMnan factured

contr Ing t concentration o rogen peroxide.

Y ReRaeh DUREERaEI@MEN t ol S Tha&d eMebbréNess %_E)?}Eéf‘@)latings
solution, the reaction for dissolution therew IS
alRRHalch medd) rﬁ?itrﬁ‘lii' be EbpddiSisanrees;) rrmaAsn} he @gird exation
contai ning no halogen, nitric acid, sulfuric acid, an
agdrganeadasddiumohyiihexidekke tanheudsedientSthbur tite atiidkness
Is preferred since it is inexpensive. Wen the etching
oS bhetplaning isealehiveindss mdkisg fupbesaol«l tarat thydradperquent
peroxide, it 1is preferred that the concentrations
eldmrepf abirg andtisef raangesitof . 1 SotloiB00 ThEle l@egirsless copper
200 g/ L, respectively, fromthe viewoint of 43 the |
rlatdmiongan f1e cahbitehd Ishrabintanlapinahecygvlegtion. 1s required.
0109] The above has descri bed the substrate-producing
Bdess by pattern electroplating. A subtractive

E‘?LE3@%@%}ﬁéi%géﬁsgﬁ?&n%;é@?%%ﬁEBHs%ﬁgﬁaw formed
ol Fa A8 ers Paeb e, Tos Thinolke G hE Y rahginstst 1
p%fgg‘%gggesaegtogg %C%@g% gfhrieaah&ss 'e@gigsl&% Geosglb?a&g%g than the

escri above'is pmor |es
: j ' i Of
TERGE JOUOMRRERS Ghnkiny SRR bt Blples of

the resin which can be used for the plating resist include liquid
resists such as PMER P-LASQOOPM (trade name, manufactured by Tokyo
Ohka Kogyo Co., Ltd.), and dry films such as HW-425 {trade name,
manufactured by Hitachi Chemical Co., Ltd.) and RY-3325 (trade name,
manufactured by Hitachi Chemical Co., Ltd.). The plating resist is
neither formed on via holes nor sites which should become a conductor
circuit.

[0107]

Next, as illustratedinFig. 1(e), acircuit pattern? is formed
by electroplating. For the electroplating, copper sulfate
electroplating, which is usually used for printed-wiring bocards,
can be used. It is sufficient that the thickness of the plating is
a thickness which makes the use as a circuit conductor possible.

The thickness is preferably from 1 to 100 um, more preferably from
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In the smooth conductor circuit and insulating | ayer
formed as described above, an anchor effect is not
expected. It is therefore preferred fromthe
viewpoi nt of reliability that, as illustrated in Fig.
1 (g) , an adhesion assisting agent |ayer 8 for
pronoti ng adhesive property is fornmed. The thickness
of the adhesion assisting agent |ayer is preferably
SEro%gnél to 10 pm nore preferably fromO0.1 to 5 pm
P ‘hi ckness of the adhesion assisting agent |ayer
0&%8 ess than 0.1 pun, the adhesive property may be
insufficient. If the thickness is nore than 10 m

ef f geke, HBYRGURE PEuCeth P ﬂ%.tf elaﬁi"%&l‘iﬁer@ﬁb@?ﬂ&é‘gﬁutlon,
the di el ectric constant, |e ectric loss tangent,

sudfidr 0t Beid¢ Mﬁ@bﬁrﬁéﬁi&%y Fhe 1aghesie@n s@ssbld¥ iy solution
agent may be made of the same resin as applied on the

iscoppértd QiemoveOdid [radien, r 4sd tiieev enti agopdredtimapéas other
such as nickel, chromium tin, zinc, palladiumor

thaxittie gat¢penfarearid dtcketimsairamoiveda douglisncpsegetite etching
are applied onto the conductor circuit and then the

isgehesnohy pesiamiedy i tha gbnpreagare $prfymmide birke.heHowever,
resultant, large effect is obtained. The nmethod for

1nc6h1@mmrﬁgonﬁe>fr Gbe wheent Pagutiaaershengs ineyitably goes
coupl i_ng. EFglent treatnent naybe the sane as_in the

wrghge df BppPgretPEnecsirrd ﬁ%ﬁ?§het1€?%%08®fp§FeF&PPer with
oo hLEh B ELE R R R AT

Sl on i stin

cofBkabs; (REn e E At pf e e Tt e F g o fe1ution
:Lsakgjé% BH re%%%'lgh'%t%ggmthc‘eoleyéﬂnﬂ{q IQE‘LQ{ %st rqgt change even

rmers on §trate mrersed 1 nto

1%1 4 Pg%é?grgﬂéfgﬁg&gggsggfn?g% g%glrdg% | 80%tching rate
divebtahid iikYn&§BNydMRrated very much between the place where the
solution-exchange goes well and the place where it goes wrong.

Specifically, it is preferred to use an etching solution made mainly
of hydrogen peroxide and an acid which does not contain any halogen.
When hydrogen peroxide is used as an oxidizer, strict control of
the etching rate can be attained by controlling the concentration
of hydrogen peroxide. When a halogen element gets mixed with the
etching solution, the reaction for dissclution therewith is easily
subjected to diffusion control. As the acid containing no halogen,
nitric acid, sulfuric acid, an organic acid, or the like can be used.
Sulfuric acid is preferred since it is inexpensive. When the etching
solution is made mainly of sulfuric acid and hydrogen peroxide, it

is preferred that the concentrations thereof are in the ranges of

5 to 300 g/L and 5 to 200 g/L, respectively, from the viewpoint of
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inmproved. It is desired that the surface roughness Rz
of the treated conductor circuit is 2.0 pmor |ess.
The solid content concentration in the adhesion
assi sting agent conposition is not particularly
limted, and it is desirably from1 to 50% nore
preferably desirably from3 to 25% considering the
resin thickness after the imersion. It is sufficient
tﬁ@aétéﬂl% q2dhesi gy asgl §£é£‘91ﬁ§ﬁ%% %ﬁ&aédﬂﬂ:lon
enperature I'S roomtenperatu e tenperature of
[bf@psol ution nmay be controlled in the range of 10 to
50C [0113] After the inmersion, the substrate is
dri edThy dmiewhad ddsewibea the sbbl%@raf@-%r@@ﬁbﬂﬁg process by
tenperature is desirably from90 to 210C, nore
paesimmabl ectfiropmat20gt 0 A1O0E raAtt ee nichBod mavige usB8, Through
anmount of the remaining solvent should be set to 1%
the dveye-méntidredapoouoess,ofa thee rabsitnahg cwiposet ¢85 the two
over 1% the reliability of a
liyeral$ goppbeltrrbdpi t Asgbafierreg fivomtiieddteepoontods letitgical
drying tine is varied in accordance with the drying
cl@@fﬁfé:reatlété% ehahehe prefacamughgess P@Oé?@?%@ﬂqduqt@mq rcuit
to.60 mnutes. The dried resin is not conpletel
iR HhedcPRR SHES Frefes Pﬁ?@u%ecb@t%%:@@%eab% ¢h Zsoyam or less
cure state, If t n is connpl et cur
et R e%e PSR ngse ot the tEsfirtng LRvet Of the core
|nsCllr %te g ayer Iam nat ed thereon may becone weak.
t4ad |Ileﬁ§trated in Fig. 1(h), a
[@i Ie side netal-foil-fitted resin conprising an
Insul ating layer 9 and a netal |ayer 10 is | am nated

on the, ¢eEesRhs E@ﬁ&u&f&aEggcﬂ‘iﬁ ténhhﬁlﬁﬂ'&%sihﬁnlayerl ]f_ormed

assi sti ng agent. hesi on assi st ng agent rayer

adBYsOR el dRdre, bﬁ{ éﬁ?&{bﬂ Serddisid adt egpéayéﬂ 91@@9 t'h@%efore
metal |ayer 10. The thickness of the insulating |ayer

prefedesdr apby tHeomiakptintl @ ft @108 Mt yIBhEE, as illustrated
inFig. 1l(g), anadhesicnassistingagent layer 8 forpromotingadhesive
property is formed. The thickness of the adhesion assisting agent
layer is preferably from 0.1 to 10 pm, more preferably from 0.1 to
Sum. If the thickness of the adhesion assisting agent layer is less
than 0.1 pm, the adhesive property may be insufficient. If the
thickness ismore than 10 um, effects maybe produced on the elongation
percentage, the dielectric constant, the dielectric loss tangent,
and other characteristics. The adhesion assisting agent may be made
of the same resin as applied on the copper foil.
[0111]

When rust preventing treatment, suchasnickel, chromium, tin,

zine, palladium or oxide thereof, and treatment with a coupling agent

are appliedonto the conductor circuit and then the adhesionassisting
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desirably from20 to 60 m The thickness of the netal
foil 10 is preferably fromO0.3 to 35 pm The resin
conmposition and the copper foil for the single-side
netal -foil-fitted resin may be the sanme as used in
the case of the |lam nated board, and the formation is
perfornmed by applying a resin varnish onto a netal
foil with a kiss coater, a roll coater, a comma

agfe?ﬁt €Ly QF il téq%]p%fn &’orpq:h af%ﬁﬁtt'a %/é @fﬁf@&@ fse%b@alned

onto a netal I'n the case o apﬁ{ ing a resin

THEH A @F&r@u&%iﬁrﬁ tlf'uQHJst f:P@vérﬁﬁlr'Jgttaf@atfmint or the coupling
subsequently heated and dried. As the conditions at

adéﬂﬂtﬂéa%ﬂen@mh?EBQh@%ﬁh@a%&@@h&&%éébféﬁﬁl§la@¢hat&bﬁﬁments
from1l to 30 mnutes are appropriate. The amount of

td hder eopbén Ntpisal VR rustt peeheaaiied apdatimérad irsepraferably
conposition is appropriately fromabout 0.2 to 10%
cdmiuched dag eslafctiratesatplefing.fil mformresin onto a
metal foil, conditions of from50 to 150C and fromO
(0113 5 MPa in a vacuumor in the at nosphere are
appropriate. Wen an epoxy resin is incorporated into
t he |ﬁt&hatfwg\-|fay@¢ng meshoddfrisithe gAhnsdrRyashigtden agent
to B-stage polyamdeimde is inproved. 46 There is
%%ocmwnoftheaﬁﬁ%ﬁ% taape et é@“%’ﬁ%ﬁ% lEBE)p?é’r adhesion
ont o su strat%iand t hen

as St DRHORT R T éBPeg 2ibEh S i eBe T Pl atbsrrate

ig SRR 08 85 Akt ATRE Rae Vet e5g e HaReh e sBrutTons,
wl—%%%!bﬁ ﬂg Ao l@%ﬁe i d% ol DEnSonPel, taLl we{‘é]ateblg?ﬁ( ggn be

tre bet'ween esi on assisting a

1n{1:ﬁ%"&leat ' '1% i§M§§ 1§éwtlt1£‘@ the %&L?Eeé roﬁbﬁﬁé’éé R%fcihé]é‘?eated

nmis preferably 0.6 kN'mor nore

co%@@ctab %l@ebﬁﬁ Qe . @964 6 188s 20eRE Jdltla%ﬂtaﬁulc@hbegtrat ion
| ayer means an insulating |layer onto which

irndhesk@hefissi Ssshgt BYE Hgehdy e6mpes i tiildd aéh@@t Qﬂartlcularly
assisting agent fitted netal foil adheres, that is, a

lipriadde tandhilr s tdesiadbbgifoomassy S08 ngoagerefetabhedesirably
adhesi on assi sting

from 3 to 25%, considering the resin thickness after the immersion.

It is sufficient that the adhesion assisting agent treating

temperature is room temperature. The temperature of the solution

may be controlled in the range of 10 to 50°C.

[0113]

After the immersion, the substrate is dried by hot-wind blow
or the like. The drying temperature is desirably from 90 to 210°C,
more desirably from 120 to 190°C. After the drying, the amount of
the remaining solvent should be set to 1% or less. If the amount
of the remaining solvent is over 1%, the reliability of a

finally-producedprinted-wiringboarddeteriorates. Thedryingtime

is varied in accordance with the drying temperature or the like,
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agent fitted netal foil and the insulating |ayer are
arranged to be adjacent to each other. The peeling
strength between the adhesion assisting agent fitted
insul ating layer and the 1-mmw dth conductor circuit
is nore preferably 0.4 kNNmor nore at 20C after they
are heated at 150C for 240 hours. [0115] Next, as
illustrated in Fig. 1 (i), an IHV 12 is nade fromthe
pper f foil.i t he. i rlam .
B Ry PPl o, 68 bl OPnt SR EREh s not
mBee B Pedri PbufBkiage iR\ kL > Qhhi gL
congyegg % glz:\s F}Lallser ? rgm %%f?ﬁgc@&—é]aﬁtée%zi rrel:{:chgé)srgtg E{g Sured

st:aitlé?’ 197 t1e $QLIA ikastip 1M, YAGa! teadhd@ velherddBetween

i
aser is suitable for work for the I'HV having a

the rRdEEnedn DEh&On B Dt IFY Bayet DGR rh el R rROVRa Clfdome weak.
easily be obtained. Wien a fine | VH having a dianeter

[001450 Fun or less is worked, the YAG | aser, which has
a short wavel ength and a good beam condensi ng
propdieky, as Slliusgbbeed [OFLG]. 4ThFora tdiegllerande on of
the I'VH, the conformal nethod can be used. The
megahf 60t firkdedotksis compatiisotgeh nekilagingddyes 9 and a metal
copper foil by photolithography, and making an |IVH by
layss 1§rigy la—ay@at%f arsherconeayihatrafart nepéediviiddvthapéiresion
the wi ndow i s made_by photol.ithography, it is
asééﬁ%%%‘? PR f f PRAdRESs R ASRIE RS iagtengr;amqeé Je]dﬂéy be formed

oePiEes @ﬁff-queﬁ@ﬁ%?i égteﬁaé*r?cﬁﬁﬂ? retntitadePudgenisickness
ot b AT AR TS FSel LT RePaBast e SO RE 01 g 100 by more
Ao RSy Bebh OBl o S g o TE BiRREEE i fR Beid 10 1

PrE RO OB 1 L1k PO Hana the copper
foil for the single-side metal-foil-fitted resin may be the same
as used in the case of the laminated board, and the formation is
performed by applying a resin varnish onto a metal foil with a kiss
coater, a roll coater, a comma coater or the like, or laminating
a film~form resin onto a metal foil. 1In the case of applying a resin
varnish onto a metal foil, the resultant is subsequently heated and
dried. As the conditions at this time, a temperature from 100 to
200°C and a time from 1 to 30 minutes are appropriate. The amount
of the remaining solvent in the heated and dried resin composition
is appropriately from about 0.2 to 10%. In the case of laminating
a film-form resin onto a metal foil, conditions of from 50 to 150°C
and from 0.1 to 5MPa in a vacuum or in the atmosphere are appropriate.

When an epoxy resin is incorporated into the insulating layer, the

adhesive property thereof to B-stage polyamideimide is improved.
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[0117] There is also known the | arge w ndow net hod of
meki ng a wi ndow |arger than an |IVH dianeter in a
copper foil by photolithography, and then making an
IVHwith a | aser having a dianeter equal to the |VH
di anmeter. Wien the adhesi on assisting agent
conposition is used in this case, plating adhesive
property is inproved in the substrate edge portion

Th‘@'?:%”fstQ d %Shlgghé @%%mﬁ[g 'atsﬁﬁepEQ | & o c@%er foil

conf or na furt e w nd

on%r‘é (?Oébr@E&HMatte%d M'Iér%f‘@?éﬁ{ tH@?é@uItfh%tr eSTP’ﬂe bBepreg

naked. Consequently, an inhconveni ence of platin

ud@@ehh%lss cRek ﬁ@sﬂdﬂheaaﬂﬁeﬂ)e [s8hd 8la Newst anaﬁh@@a%lezsr_ the
such as a pernanganate a C ronate or chromc¢ acid

corg vaeskidrd.eny Eoreshd grgiitdgestidifgtitebbiRedrVheNashesion
catal yst nuclei are supplied onto the netal foil and

astshetingadenolaydicandthe coppdr®n ifdr, asrniedlivigrt-rengtabetween
the same tine when the resin residues inside the |IVH

thersgiheeionedsis hpigmd s insaleesng lagenakadthe annductor
48 be roughened. Accordingly, pl ating adhesive

cigegperwld ghs hagppovidth jof E@b%%@;@fﬁrpbbflw dilép. or more
[0119] Next, as illustrated in Fig. 1 (j) , athin

ate?%é:t r oT]’@sé)dlb?%}tqnn@SSJlSé}@ﬂ ai%ﬁtsflft‘(ﬁ%w%&tﬁélgnﬁ%r means

oil and the inside of the |VHs, to which
ancé{l%‘i%/%ttl% PP é?né;osﬂtﬁb‘l:l? &de pdresipn éPéé%’f%ﬂ%@Qeﬂt layer

ofy #%&: ﬁﬁéea%; B Skt aeéaﬁpﬁal& et e t#ﬁéﬁ%ﬁéﬁ%@’%&t is,
a%g%l ??Jrhg gt%%ta{cﬁlle%ign §£1xg& %éérﬂ.g? ﬁg éﬂSs%‘{ls ssisting

€ nane, anU ure enm ca

B 514 e, ST 20y Sl petsy, e LB <
bl BdR4S 3 € @P5thdmd eTl'i@bBél/mg strength between the adhesion
assisting agent fitted insulating layer and the 1-mm width conductor
circuit is more preferably 0.4 kN/m or more at 20°C after they are
heated at 150°C for 240 hours.

[0115})

Next, as illustrated in Fig. 1(i), an THV 12 is made from the
upper face of the metal foil into the interlaminar insulating layer.
The use of a laser is suitable as the method for making the IVH.
The laser used therein may be a gas laser from CO;, CO, an excimer
or the like, or a solid laser from YAG or the like. The C0, laser
is suitable for work for the IHV having a diameter of 50 um or more
since a large power can easily be obtained. When a fine IVH having
a diameter of 50 um or less is worked, the YAG laser, which has a

short wavelength and a good beam-condensing property, is suitable.

[0116]
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of copper sulfate, formalin, a conplexation agent, and
sodium hydroxide. It is sufficient that the thickness
of the plating is a thickness nmaking it possible to
attai n subsequent electroplating and is from about
0.1 to 1 pm [0120] Next, as illustrated in Fig. 1 (k)
, a plating resist 14 is formed on the electroless

pl ati ng. The thickness of the plating resist is

pr ef eighly §m&tqtoﬁﬁ c% i‘:ﬂé E%C%ﬁ%%nggﬁgﬂﬁgbﬂgga%;be used.

| ar ger than _ ness of 7a conductor
ThRUBSSEER Re&lddgs 4 'EHB&,%fofnakiﬂlﬂf wriﬁiﬁbxﬂs v er:d%ﬁ:!é%trsfoil

be used for the plating resist include Iiquid resi

byS BEOt &1 tAMeRaPhi ASRPMakt hgdeh NaeLy U GECSH UTL4 DM ameter
yisI'jgkyo Onhka K%%/zo Co., Lt d(.g), and d¥y films such as

laldgéd Ihantitaoe ntie, whantfant hdedibmabettacthot@1erheglaphy,
Co., Ltd.) and RY-3325 (trade nane, manufactured by

itHi b agdner@idyi daffilamlt kbdfgrm exaeples cof thheed@sipprtion of
being not limted to these exanples. The plating

a sWsitgates deicordingiys apdace whieae tbkemesiorirsthesdydpetition

_ shoul d becone a conductor circuit. 49 [0121] Next, as

1si naked dat ggnerprtmdy. I thisscaga ctihe gsesépn assisgfing agent
formed, by el ectroplating. For the el ectroplating,

CoppppetiFulitatigede| EranaY ATPHY IOhPSATLRT lAdhasSiye RERPerty
for_pripted-wring boards, can used. It is ,

onrittece e vHeRe Eile FeRLE RSt (THoSphatiais sdoe gortion) .

ness whi chrmakes t.he us

coh SRR ge” aigsiren MeE B L IEinBs 18, e feyom the
t 0 | f 5t 50
sub§§Pte 'Qugk?BoFklon T SRt ELELAP | alblT 5 L0 D ol ne

[oheapving solution, sulfuric acid, or a comercially
aval | abl e resi st-renovi ng sol ution.

There is also known the large window method of making a window
larger than an IVH diameter in a copper foil by photolithography,
and then making an IVH with a laser having a diameter equal to the
IVH diameter. When the adhesion assisting agent composition is used
in this case, plating adhesive property is improved in the substrate
edge portion where the resin is naked, which is a problem of the
conformal method, and further in the large window portion, around
the IVH diameter, where the resin is naked. Cocnsequently, an
inconvenience of plating peeling is not easily caused.

[0118]

Next, anoxidizer suchas apermanganate, a chromate, or chromic
acid is used to remove resin residues inside the IVH. Next, catalyst
nuclei are supplied onto the metal foil and the inside of the IVH.
In the present invention, at the same time when the resin residues

inside the IVH are removed, the place where the resin is naked can
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[0123] Next, the copper in areas other than the
pattern area is renoved wth an etching solution, so
that the formation of the circuit is finished (Fig.
1(m). Such an etching solution is preferably made
mainly of 10 to 300 g/L of sulfuric acid and 10 to 200
g/ L of hydrogen peroxide. [0124] Furthernore,

el ectrol ess gol d plating is applied onto the «circuit

e e B Bl ot R TR FOT G g e 1 mproved

iRes fQmduehhep sarifRceteh, the conductor is subjected
to activating treatment wWith an activating treatment

[splaition such as SA-100 (trade name, manuf actured by
Hi tachi Chemcal Co., Ltd.); the resultant is
subj exéegt asellgeikohess inirkkel 1 (Pl,abiggneldetMoR8s3@ ating
(trade nane, nmanufactured by H tachi Chem cal Co.
layek )1301 st ferhéedkernt ahginetal thiitkardstiod imsade df tihel @VHs,
Fun; the resultant is subjected to gold displacenent
tpraténghekate HEST00e1iB80e ftippiitedhantor thaelecturlessiplating,
Hi tachi Chem cal Co., Ltd.) to give a thickness of
2 gRmersielly o2\ ril ol eapdecisdegaenopyer R aitdsal camtbe used.
is subjected to electraoless gold plating wth HGS 2000
E’EQI?I%%@é Range Cﬁ’ﬁﬂﬁ?%ldfyeévﬁylﬁh?lteaéﬂiﬁcmﬁ%apo%er plating
about 0.1 to

i Gideo S B0 Areig rote. fﬁéegectw&w Hidaent chejrﬁ?cal co.
[l ad b
Lﬁc?ak%rl'dgf%?# T S GRNP iy e eg?w:ﬁ%ﬁ?%ge%cﬁ Thémical
oL AT st At e
o Er( E{l a%mﬁ?ﬁ]'i’f aéﬂdt‘)‘it@‘ie?%()r necﬁ?ﬂ%n@egh& aéodlum

Reagent s or t T ke s per
hidiskaRs S IH r%bQHfffbﬂE%t ERatl 4B thﬂckﬁ@%é3%§et5% plating is

considering electrical characteristics, the

a thickness making it possible to attain subsequent electroplating
and is from about 0.1 to 1 pm.
[0120]

| Next, as illustratedinFig. 1{k), aplating resist 14 is formed
on the electroless plating. The thickness of the plating resist is
preferably set to a film thickness equivalent to or larger than the
thickness of a conductor formed by subsequent plating. Examples of
the resin which can be used for the plating resist include liquid
resists such as PMER P-LA900PM (trade name, manufactured bf Tokyo
Ohka Kogyc Co., Ltd.), and dry films such as HW-425 (trade name,
manufactured by Hitachi Chemical Co., Ltd.) and RY-3325 (trade name,
manufactured by Hitachi Chemical Co., Ltd.), examples of the resin

being not limited to these examples. The plating resist is neither

formed on via holes nor sites which should become a conductor circuit.
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el ectrol ess nickel plating nmay be omtted. The

conbi nation of these is varied in accordance with the
usage of the product, and is decided under

consi deration of costs, electrical characteristics and
connection reliability thereof. The present invention
is useful when either of the nethods is used.

[ Exanpl es] [0125] (Exanple I-1) The foll ow ng netal
[4f§ﬂ Al was fornmed. [0126] (Metal foil Al) A glossy

of an el ectrodepo sited copper foi

(car nggrcoppefs 1 i) gf Jrrg ]Eg]gg?]é\é(‘ﬁ Pﬂt/\ﬁ ﬁﬁgﬁﬁ?t Rt tern 15 is

t hi ckness was conti nuous chromumto

£drae ﬁycénréaﬂremgt%.ng%ﬁy@{e E@SSJ_c%ﬁhgaftlit g?r& er Luffate

ng/ dn?” t hi ckness. er the formati e chrom um

elRlcdtrbplat indle whdthace WisNResSedzr WaprInbedii ritg boards,
surface roughness was 51 nmeasured on the basis o

cahl GeBrdi)]. It [@1RV]fiCieani tiatPkati g ck8Bgs tdfORBe plating is
Sol uti on conposition: chromumtrioxide, 250 g/L; and
a sl dlneiss wadcimaRe Stigé ise Bashed Ragpec bt cuit caifictdppdesible.
| ead Current density: 20 Alcn2 Copper el ectroplating
Thgashtokrras éd prefgirably fivum knesd 06f ym2 mprprpxafierably from
| ossy plating conditions described below. After the
5gﬁﬁ58fumhe copper el ectroplating, the netal foi

surface roughness
[0122]

Next, theresist isremoved, usinganalkaline removingsolution,
sulfuricacid, or a commercially available resist-removing solution.
[0123]

Next, the copper in areas other than the patternarea is removed
with an etching solution, so that the formation of the circuit is
finished (Fig. 1(m)). Such an etching solution is preferably made
mainly of 10 to 300 g/L of sulfuric acid and 10 to 200 g/L of hydrogen
peroxide.

[0124]

Furthermore, electroless gold plating is applied onto the
circuit to form a gold plating layer 16 {(Fig. 1(n)). As the method
for the gold plating, the following is performed: the surface of
the conductor is subjected to activating treatment with an activating
treatment solutionsuchas SA-100 {trade name, manufacturedbyHitachi
Chemical Co., Ltd.); theresultantissubjectedtoelectrolessnickel
plating with NIPS-100 (trade name, manufactured by Hitachi Chemical
Co., Ltd.) or the like to give a thickness of about 1 to 10 um; the

resultant is subjected to gold displacement plating with HGS-100
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Rz was 0.6 m [0128] Copper sulfate plating conditions
Sol ution conposition: copper sulfate tetrahydrate, 100
g/L; sulfuric acid, 150 g/L; and chloride ions, 30 ppm
Bath tenperature: 25C Anode: |ead Current density: 10
Al dn2  Next, rust preventing treatnment wth zinc was
conducted by electroplating, as described bl ow

[0129] Sol ution conposition: zinc, 20 g/L; and

(P Befie S Shdhpralluleh PR RLRIRSIALNES: COF 1A% give
a%@ligﬁﬁggg% ut e fd !O‘?WipErg %%%E@q&éﬁ@f.ﬁﬂé & 1tant

conduct ed: 0130] Sol ution conposition: chromc a ;

15 sWpgbbredly died Bakhs gg?:raq:spéﬂih%: wﬁﬁﬁHGéF‘P@’@G (teade name,

| mefsing time: 5 secon Next, the follow ng silane
n&OURdtRgelnBalieath WaheaoR4UCtEd, LtHOI3 gBOkW tRNckness of

conmposition: 3- am nopropyltrimethoxys i |ane,
about 0.1 to 1 um. As disclosed in JP-A No. 11-140659, electroless
palladiumplatingmaybe conductedbetween electrolessnickel plating
and electroless gold plating. According to this, connection
reliability is further improved. As the electroless palladium
plating, PALLET (trade name, manufacturedbyKojima Chemical Reagents
Inc.) or the like is performed to give a thickness of about 0.01
to 1 pm. 1In the case of considering electrical characteristics, the
electroless nickel platingmay be omitted. The combination of these
is varied in accordance with the usage of the product, and is decided
under consideration of costs, electrical characteristics and
connectionreliabilitythereof. Thepresent inventionisuseful when
either of the methods is used.

[Examples]

[0125]

(Example I-1)

The following metal foil AI was formed.

[0126]

(Metal foil AI)

Aglossyfaceofanelectrodepositedcopper foil (carrier copper
foil) of 510 mm width and 35 pum thickness was continucusly plated
with chromium to form a chromium plating layer (peelable layer) of
1.0 mg/dm® thickness. After the formation of the chromium plating,

the surface roughness Rz was 0.5 um. The surface roughness was
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5.0 g/L Solution tenperature: 25C Inmmersing tine: 10
seconds After the silane coupling treatnent, the netal
foil was dried at 120C to cause the coupling agent to
be adsorbed on the netal foil surface. At this tine,
the netal foil surface. roughness Rz was 0.6 m

[0132] A resin conposition Al having the foll ow ng
conposition was prepared. The resin conmposition Al

meil-d3bg, Used b!a%ﬁgr?%i%#flgﬁﬂ on assisting agent

ayer conposi tion. esi n conposition Al)
Mﬁ@wglak epoxy resin having a bi phenyl structure,
NC3000S-H (manufactured by N ppon Kayaku Co., Ltd.):

65 paHremP¥mWel Hhithg e8hlPXMdrc acid nodified
acrylonitrile butadi ene rubber particles, 53

XER- 91SE- 150tk aeindo et 1h :J Stréeein rridxidd,t 850¥/L; and
wei ght Carboxylic acid nodified polyvinyl acetal

resin, KS-23Zfufimratfiet orBdghy Seki sui Chemi cal Co.
Ltd.): 10 parts by weight Triazine-ring-containing

cresol phemeithnbsmperatuesi: n25THENOLI TE  EXB- 9829

(manuf actured by Dai ni ppon Ink & Chem cals, Inc.;

nitrogen &oodentleady by wei ght, and hydr oxyl

equi val ent: 151) : 20 parts b wei ght I 'm dazole
derivativeC@éﬁﬁ@ﬁrﬁﬁnﬁﬂﬁﬁyaﬁgegﬁyv-2 phenyl i ni dazol i um
trimgl]litate 2PZ-CNS,£nanufact red by Shi koku .
ChemiCORPET ot 45 Brop gt ing 4r4s wn&w@q«f WQoPvERte thdrkpess of

2 .%t EJX lunléi%trogfossy plating conditions described below. After the
end of the copper electroplating, the metal foil surface roughness
Rz was 0.6 pum.
[0128]
Copper sulfate plating conditions
Solution composition: copper sulfate tetrahydrate, 100
g/L; sulfuric acid, 150 g/L; and chloride ions, 30 ppm
Bath temperature: 25°C
Ancde: lead
Current density: 10 A/dm?
Next, rust preventing treatment with zinc was conducted by
electroplating, as described blow.
[0129]
Solution composition: zinc, 20 g/L; and sulfuric acid:
70 g/L
Bath temperature: 40°C
Anode: lead

Current density: 15 A/dm?
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The followng netal foil Bl was produced. [0134]
(Metal foil BlI) The resin conposition Al was applied
onto the silane coupling agent treated face of the
resultant nmetal foil Al. After the application, the
resultant was dried at 160C for about 10 mnutes in
such a manner that the concentration of the remaining
solvent was 5% or |ess, thereby produci ng a netal

foil BI, §%$ Eng oao Qéééﬁqéng agent fitted

metal foil. of the applied resin
COMPOgd:it ORpAl f&\ﬁﬁo»&r% Eh%ﬁ&fe 'éréél%ﬁneﬁf'ﬁé% dddideted:
Next, pi eces of the netal foil were | am nated on

[¢1wpjupper and | ower faces of four, hi gh Tg epoxy
resin prepregs GEA-679F (thickness: 0.1 mm

manuf act ur esblht ibint achposItamine abhfsmic ldcdd; i B.osyah a
manner that the resin conposition Al of the netal foil
Bl was braeHphtlli.Bt o contact with the prepregs. This
was press-forned 54 at 180C and 2.5 MPa for 1 hour,
and then tHBatdatemperdbite:pi56t@ on each of the copper
foil pieces was peel ed, thereby producing a

copper - cl adinaslgi:ndeed board as illustrated in Fig. 1
(a), which was conposed of a prepreg 1, an adhesion
assi sti ng JGEIRE SLAG eF 108 ‘arrd SEOREE al foil 2. [0136]. As

|1 th h hol 4 h
il it et Tl Shina hlane PRI Fik LoRSEnchabs aPrpgted:

[(ge}a} foil wth a carbon dioxide gas inpact |aser
r]Torator L-500 (trade nane, manufactured by

Ui Lo HegycBHUHELES e ot ) MK oo e TR L ane,

was i mer sé 0 an-aqueous’ i xe I Of
5Qf gyet assi um per manganat e

Sclution temperature: 25°C
Immersing time: 10 seconds

After the silane coupling treatment, the metal foil was dried
at 120°C to cause the coupling agent to be adsorbed on the metal foil
surface. At this time, the metal foil surface roughness Rz was 0.6
M .

[0132]

A resin composition AI having the following composition was
prepared. TheresincompositionAI wouldbe used later as anadhesion
assisting agent layer compositioﬁ.

[0133]

(Resin composition AI}

- Novolak epoxy resin having a biphenyl structure, NC3000S-H
(manufactured by Nippon Kayaku Co., Ltd.): 65 parts by weight

» Carboxylicacidmodifiedacrylonitrile butadiene rubber particles,
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and 40 g/L of sodium hydroxide at a sol ution
tenperature of 70C for 20 mnutes to renove snears.
[0137] Thereafter, a palladiumcatalyst, HS-201B
(trade nane, manufactured by Hi tachi Chem cal Co.,
Ltd.) was given thereto, and then CUST-201 (trade
name, manufactured by Hitachi Chemcal Co., Ltd.) was
used to conduct el ectrol ess copper plating at a

XERlagren s (RIMEAIM8d0by 25ER (Rrp30: N MHEreS. blNwé st
way, an el ectrol ess copper plating layer 5 of 0.5 gm

-t doxgs s cvasid aicdedias pblpahiat 86etdl ddsdn, 1ks)23z
Conditions for giving the palladiumcatal yst are shown
(mamufsadterédd 1op SEabkseilCk¥micess Chg, skep, )Pr a0epatrty by weight
l'iquid Processing conditions C eaner CLC-501 60C for

- miagdhesrinasivniginindg dresohatlemoPunevaldikeredf, fRHIENOLITE
m nutes Etching Anmoni um 25C for 10 seconds

EXRrdedd (manufacsured by Daindepennigin remi oad fig Ingt emitrogen
Pure water 25C for 3 mnutes Treatnent with acid 10%

CeRtapdiuhk? &Y wetollor andhyfnoxylseAyivieilentei P MashP rprts by
with flowing water Pure water 25C for 2 m nutes

WeIEt nent bef ore PD301 25C for 2 minutes

SRApYSL SRRl Y oL LUl PL LIS, LEL2NB 25, o
tllegnr%li&%]aﬁﬁ{ﬁe%w—%ﬁs '%iglgw?éf.aocq:u%%gellﬁ rﬁ'}icf(%kﬁDgﬁgzth{Lca 5SCCorp.) :
0.3 part by weight
+ Sclvent, methyl ethyl ketone
The following metal foil BI was produced.
[0134]
{Metal foil BI)

The resin composition AI was applied onte the silane coupling
agent treated face ¢of the resultant metal foil AI. After the
application, the resultant was dried at 160°C for about 10 minutes
in such a manner that the concentration of the remaining solvent
was 5% or less, therebyproducing ametal foil BI, whichwas an adhesion
assistingagent fittedmetal foil. Thethicknessoftheappliedresin
composition AI was 3.0 um after it was dried.

[0135]

Next, pieces of the metal foil BI were laminated on the upper
and lower faces of four, high Tg epoxy resin prepregs GEA-679F
{thickness: 0.1 mm) manufactured by Hitachi Chemical Co., Ltd. in
such a manner that the resin composition AI of the metal foil BI

was brought into contact with the prepregs. This was press-formed
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Washing with flowm ng water Pure water 25C for 2
mnutes [0138] As illustrated in Fig. 1(d), a dry
film photoresist, RY-3325 (trade nanme, manufactured
by Hitachi Chem cal Co., Ltd) was lam nated onto the
surface of the electroless plating |ayer. Next, the
resultant was exposed to ultraviolet rays through a
phot omask for masking sites where copper

a€h@otd apkiat | HYpaasE Q Bsuﬁoraﬁiﬁcm& thBd-ghenvel 0pgd t r_gﬁece on
forma plating resist 6. [0139] As illustrated in

eddielof 8heopfRfers Yofiat gidaddh W&%Spéléﬁéti tt@xe@@BQUﬁfoducmg a
copper electroplating at a solution tenperature of 25C

capreéractadrinindendidoaref ad.iQ 1860aRtéd igi Fiy A 1t(A) ckieish was
of 20 pm In this way, a circuit pattern 7 was forned
canpesedhof agregreghd dhedhesnomasistdugt agemt Uayer 3 and
wi dth/the circuit conductor space (L/S) was 23/17 pm
a er40] fe6l Next, as illustrated in Fig. 1(f), the dry
filmwas renoved wth a resist renoving solution, HTO
[¥%3%dde nane, manufactured by Nichi go-Mrton Co.
Ltd.). Thereafter, an. etching solution_having

conpds i1 bistoratedoinFig of (PbsEhraneh roles 4 lﬁvmo@ djgueter
of R o s P i oA R PE Wik et L 6pbL WiER'a carbon
S the ot bt S SRR S D TR
ST P 10 S B R e

1&%31315 Ruedls- B8P éol{lgﬂtﬂiﬂaf ’\@(g/ LI &€ eaduehR bermanganate

circuit surface was subjected
and 40 g/L of sodium hydroxide at a solution temperature of 70°C for

20 minutes to remove smears.
[0137]

Thereafter, a palladium catalyst, HS-201B (trade name,
manufactured by Hitachi Chemical Co., Ltd.) was given thereto, and
then CUST-201 (trade name, manufactured by Hitachi Chemical Co.,
Ltd.) was used to conduct electroless copper plating at a solution
temperature of 25°C for 30minutes. Inthisway, anelectroless copper
plating layer 5 of 0.5 pum thickness was formed as illustrated in
Fig. 1{c}. Conditions for giving the palladium catalyst are shown

in Table 1.
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el ectrol ess nickel plating to give a thickness of 1
pm and then subjected to the follow ng sil ane
coupling treatnent: [0142] Sol ution conposition: 3
-am nopropyl trimethoxys i lane, 5.0 g/L Solution
tenperature: 25C Imersing tinme: 10 seconds Next, the
whol e of the substrate was imersed into the resin
conposition A, pulled up, and then dried at 160C for
T&ﬁﬁé"f“”es in such a nannezn}hatlthe concentration of
L IICs I.Crral Iell "y DUI VCIIL was ., L70U1, 1 C . I 'l l III o VvAay,,

ofFegsing Jliquid . Erqs;pﬁ;ngfcmd

ST Uttt oI

Cleghgfnsition Al _as il346sPtlated in Fi 60 G(fmr 5 ginytes;
Wasbing warh ddhesten gsBirstwatgr agent 8 40Fﬁef0th4 olneses of
Etichéngcoat i ng was abotmmoRium af t er t hezsic yionglc E€343F A

prepreg, CEA-679F ({tpaadeodisnmatagruf actured by Hitachi
Chem cal Co., Ltd.)|of 0.1 pmthl ckpess and the netal

F\L‘:\su.usgl ; Oil:%'l oa:Lll?g {ate u g[b?aggpn l ne 002’35&@0;30905_ inutes
TR D, B 0Pa over PTG ohiT T APE BIEUGR t he

copper foil w iggacidn thil
| Washing wilthdilpwitngbater |FRuye watéh) was prefitided Avmérutien an

TheasmHnatbafgrd ayer 9, Pl adhesi on assi®eifey agémitebayer
cakdlgtdswpprptal foil] 10 were fornmed. [0144] As

cétlah!r?tt-g%ﬁg tkébtﬁé:& B borp | VHs Wer €| Pk ft%_Eaé %Qnut’égr

nd 1B PERTOLALE O BT FIE [ YEF. W IO Ty iy, 0, O T
Adhesion ??ﬁ%%%:—gﬁ _HRDPTAL 1o po. 20" TOF 4 minures
aﬁh%‘f@ fAPW-WQW?A:Q (BIrRdEeith a ¢ ign%rfon.%wmes

(8]

[0138]

As illustrated in Fig. 1(d), a dry film photoresist, RY-3325
(tradename, manufacturedbyHitachi Chemical Co., Ltd) waslaminated
ontothesurfaceoftheelectrolessplatinglayer. Next, theresultant
was exposed to ultraviolet rays through a photomask for masking sites
where copper electroplating was to be conducted, and developed to
form a plating resist 6.

[0139]

As illustrated in Fig. l{e), a copper sulfate bath was used
to conduct copper electroplating at a solution temperature of 25°C
and a current density of 1.0 A/dm® to give a thickness of 20 um. 1In
this way, a circuit pattern 7 was formed in such a manner that the
minimum circuit conductor width/the circuit conductor space (L/S)
was 23/17 pm.

[0140]
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gas i npact |aser perforator, L-500 (trade nane,
manuf actured by Sum tono Heavy |ndustries, Ltd.).
Next, the resultant was i Mmersed into an aqueous

m xed solution of 65 g/L of potassium permanganate
and 40 g/L of sodium hydroxide at a sol ution
tenperature of 70C for 20 minutes to renove snears
and si rmul taneously roughen the resin surface of the

nakedianoa,s [tk Thenea! k40, f\mge;'b;ﬁglgc;i;ocg?&@w repoved

HS- 201B (trade name, nanu ur e em ca

wit® a kishdr \é@ﬁogiﬂcf%otlﬁ%‘i@ﬁp’H@‘ggﬁ%cﬁ@@iaﬁg‘?‘Tm%@factured by

(trade nane, manutfactured by Hit Chem cal

Nidrd gb-Mestdis ed . | A.teRNdUCth Ml8etED| 8T €APRRY sBl@idihaving
at a solution tenperature of 25C for 30 mnutes. In

a chinBoy@yioraBf el L by DI S 530 PRed 10pg AL b 02yRls dSe@fto etch
0.5 pmthickness was formed as illustrated in Fig.

ariy jremo@e ndickee nin fareagi vty thenpdid adeamf ahal ystteare In
shown in Table 2. 58 Table 2 Processing step
tIRso¢@ss anmpre sphat rRtecess fognasbndThe dnsuldtieghéayer surface
CLC-501 60C for 5 mnutes Washing with hot water Pure
rayghaes40kz fofr thentaue espbsgirabe ngas\rivdn iizm 28T sy cppductor
seconds eroxodi sul fate 187 g/L washing with flow ng
CigUef PUFEaGRtrenIbReEss g2 $herRaf s fr-datfentTh@ sRrface
acid 10%y volume of sulfuric 25C for 3 nin ées acid
rc\)@bﬁ?ﬁ@e%"feﬂ-’%‘ FE&P HEehvetTe theuPas ity J§§CBT@ 0L
Id@‘l{i tes Treatnment before PD301 25C for 2 m nutes
a

| yst-supply
Next, the conductor circuit surface was subjected to

electroless nickel plating to give a thickness of 1 um, and then
subjected to the following silane coupling treatment:
[0142]

Soluticncomposition: 3~aminopropyltrimethoxysilane, 5.0g/L

Solution temperature: 25°C

Immersing time: 10 seconds

Next, the whole of the substrate was immersed into the resin
composition A, pulled up, and then dried at 160°C for 10 minutes in
such a manner that the concentration of the remaining solvent was
1% or less. In this way, the whole of the substrate was coated with
the resin composition AI as illustrated in Fig. 1(g), so as to form
an adhesion assistingagent 8. The thickness of the coatingwas about
2 pum after the drying.
[0143]

A prepreg, GEA-679F (trade name, manufactured by Hitachi

Chemical Co., Ltd.) of 0.1 um thickness and the metal foil BI were
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Cat al yst-supply treatnent HS-201B 25C for 8 m nutes
Washing with fl ow ng water Pure water 25C for 3

m nutes Adhesion accel erator ADP-201 25C for 4

m nutes Washing with flowi ng water Pure water 25C for
2 mnutes [0146] As illustrated in Fig. 1(k), a dry
fil mphotoresist, RY-3325 (trade nane, manufactured
by Hitachi Chem cal Co., Ltd) was lam nated onto the

lété[llrl{ﬁ%%% ?111 tthlgecgé‘@é:& rc%&?iﬁﬁt@a‘tgg alr?:ly Fhen { retsﬁf%ant was

resultant  Wds expose raviolet” rays throug

p%‘éﬁt—%@ e&.ogt RgkE %cﬁiZt.%SMPmeg §ORDEE Tfle caarliiéar foil

ectroplating was to be conducted, and devel ope

o Q/HB %o%@fif@ilr %issﬁzhéﬂ-péeqje{'ﬂ] 7’ thikugbyat£dsiddtrate as
Fig. 1(1), a copper sulfate bath was used "to conduct

iroppehtelest .at (g wals Bré@hcd GReteiwemiHEel &firdpCayer
and a current density of 1.0 AAdn2 to give a
ot hirckoigesiof 24xi8tihg addhts laggr B8l cAnd W mepal t &l 19 were
was formed in such a manner that the mninmumcircuit
faowduct or wdth/the circuit conductor space (L/S) was
23/17 pm [0148] Next, as illustrated in Fig. 1(m,
(@l ]ldry filmwas removed with a resist renoving
sol ution, HTO (trade nanme, manufactured by 59
Ni chi®p-iNBrsbrated in Fig) 1 (Ther BEig epredprriaiiiteg. For the
sol ution having _a_conposition of 100 g/L of H2SO4 and
PafoFRtigh ¢bdFendEHts i ndeWEt RV ingng TPEHE doppetes ot 100

SR AE Sk AL 08 B0 MR B o k01O e 1
hc‘mi%t étn@i‘ahim%imr 8¥£I¥1etceorng5‘;'c§6) rmnstg%ee mglfi{e%):iﬁ/ha 3 8&4&% Rfbxide
gas impact laser perforator, L-500 (trade name, manufactured by
Sumitomo Heavy Industries, Ltd.). Next, the resultant was immersed
into an agqueous mixed solution of 65 g/L of potassium permanganate
and 40 g/L of sodium hydroxide at a solution temperature of 70°C for
20 minutes to remove smears and simultaneously roughen the resin
surface of the naked area.

[0145]

Thereafter, a palladium catalyst, HS-201B (trade name,
manufactured by Hitachi Chemical Co., Ltd.) was given thereto, and
then CUST-201 {trade name, manufactured by Hitachi Chemical Co.,
Ltd.) was used to conduct electroless copper plating at a solution
temperature of 25°C for 30minutes. Inthisway, anelectroless copper
plating layer 13 of 0.5 pm thickness was formed as illustrated in
Fig. 1(3). Conditions for giving the palladium catalyst are shown

in Table 2.
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[0150] Next, as illustrated in Fig. 1(n), the
outernost |ayer was subjected to electroless gold
plating to forma gold plating |ayer 16. Conditions
for the electroless gold plating are shown in Table
3. 60 Table 3 Processing Sol ution Concentration Liquid
I mrersing tenperature tinme Degreasing Z-200 60C 1
mnute Washing with 25C 2 mnutes water Soft etching
Taymeoni um 100 g/ L 25C 1 minute per suI fate Washi ng

Pr%e[‘s@,lﬁgb %’tép m n,l:ff_isd PYgte sr311¥&i§9 L%‘“ L P?Lcjace= n& ,.C,di,lq'.lons
1UY70 Uy VUT U JC 1 1111 L C all VASTIT{IT

CIR8080: o5 waterActiicad] % SA100_ 256 5 S pfPES Minutes

Waphing: widht hqnh%freﬁg WiEUEe 2BEED i nut es  \WAPEG FoR| 4 piputes

EtphiP8- 100 85C 20 ni ndmsniuphosphor us el|ed5f¢ dbesld seconds
pl ati ng peroxodisulfate 187 g/L

Washing with flowing water | Pure water 25°C for 3 minutes

Treatment with acid 10%byvolume of sulfuric | 25°C for 3 minutes

acid

Washing with flowing water | Pure water 25°C for 2 minutes

Treatment before PD301 25°C for 2 minutes

catalyst-supply

Catalyst-supply treatment | HS-201B 25°C for 8 minutes

Washing with flowing water | Pure water 25°C for 3 minutes

Adhesion accelerator ADP~201 25°C for 4 minutes

Washing with flowing water | Pure water | 25°C for 2 minutes

[0146]

As illustrated in Fig. 1(k), a dry film photoresist, RY-3325
(tradename, manufacturedbyHitachi Chemical Co., Ltd) waslaminated
ontothesurfacecftheelectrolessplatinglayer. Next, theresultant
was exposed to ultraviolet rays through a photomask for masking sites
where copper electroplating was to be conducted, and developed to
form a plating resist 14.

[0147]

As illustrated in Fig. 1(1), a copper sulfate bath was used
to conduct copper electroplating at a solution temperature of 25°C
and a current density of 1.0 A/dm® to give a thickness of 20 pm. In
this way, a circuit pattern 15 was formed in such a manner that the
minimum circuit conductor width/the circuit conductor space (L/S)
was 23/17 pm.

[0148]
Next, as illustrated in Fig. 1{(m), the dry film was removed

with a resist removing soluticon, HTO (trade name, manufactured by
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Washing with 25C 2 m nutes water Nickel -boron TOP
CHEM ALLOY 65C 5 mnutes electroless 66 plating
Washing with 25C 2 mnutes water Pall adi um PALLET 70C
5 mnutes electroless plating Wshing with 25C 2

m nutes water CGold HGS-100 80C 10 mi nutes

di spl acenent plating Washing with 25C 2 m nutes

wat er Col del ectrol ess- HGS-2000 65C 40 m nut es

Nt R8IoNeb8 % . , [ DEDD]. @He%a@f@@r{m r@@%cﬁ‘ﬁ'f?solutlon having
manuf act ur ed by "Kabushi ki Kai sha rid Me SA- 100

a (dompde 1 DadE o FMROM g Tt &if @S@Naﬁlﬂtﬁ)c?yl. G"femcgabaé:gsed to etch
Ltd.), N PS-100 (trade nane, nmanufactured by Hitachi

afidheramoak Coppert tith pread GR-HeHENhALL e G efd bEdEh@apaEstern.
manuf actured by Ckuno Chem cal [Industries Co., Ltd.),
[BAAIET (trade nane, manufactured by Kojima Chenical
Reagents Inc.),
After the etching, the minimum circuit conductor width/the

circuit conductor space (L/S) was 20/20 um.
[0150]

Next, as illustrated in Fig. 1(n), the outermost layer was
subjected to electroless gold plating to form a gold plating layer

16. Conditions for the electroless gold plating are shown in Table

3.
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HGS- 100 (trade nane, manufactured by Hitachi

Co. ,
Hi t achi

Ltd.),
Chemi

Ch

em cal

and HGS- 2000 (trade nane, manufactured by

cal Co.

Ltd.)

was produced in the sanme way as in Exanple 1-1

t hat when the netal

foil

BI

(Exanmpl e 1-2) A substrate

except

was produced in Exanple

-1, the resin conposition Al was applied into a
thickness of 8 m [0152] (Exanple 1-3) In the resin
Tag:grg)gsnl on Al in Exanple I-1, the blend amount of
he—-novotak—e JESTT NC3000S—H fravin a 9 frenyis
PSR ¢ W iged (oS0 Lb) AR gt ¢ TRt
tha carhaoyvyvl c ﬁf‘l d mdi fi1 ad acr vl Amicepne gtq:ﬁf ﬁW’lmn
LA S \JLAI N I\]I AL ™ | LR A0 moeu AT ]I A~ A L] I.c,l T LI A A NI~ I B
| Degr@aidRd part | ~Zz?@0(XFR.q1QF-1R) was ch&Pfed to Pl gapete
Wabylmewgﬂnt that of the cprboxylic aci@%odified 2 minutes
wapet yvi nyl acet al resin [(KS-237) wasjchanged to} 5
sop@rdishing Wei Dibmonaid thatiog/the | asc 1 minute
triazi ne ri npr&QRE AR ng| cresol phenol novol ak [resin
Wa%ﬁ'ﬂ It: ERB-9829) was| changed 10 L3 farts by imutes
gh Dt her operations wer e p=r?ormed in %ﬁ"e
qu..b ‘v"“' as—A—Exarpte— o153 {Exarple—14—62
Waflﬁmgx | el - [SulFupig f-%ldoyWéa BhtvobRrenh 2t Ccl es havi Aghute
acaput adi ene ubber core and an acryljic resin shel

waBdng2@3h (mapufactured by Kureha Chea$cal | ndust mynutes
waber , Ltd.) were used instfead of 5 parts by weifght of
acthateay boxyl | gn-agyd nodified acrylon| sl e but A ghgutes
trgggggg partigles in the resin conposition Al. The
Wa%‘(ilﬁ*lp q__[ﬂle[ iu ng54i,vel € pETTOrmed 11T (05, Sare Y, as T
Nickel- NIBS~-100 85°C 20 minutes
phosphorus

electroless

plating

Washing with 25°C 2 minutes
water

Nickel-boron TOP CHEMIALLOY 65°C S minutes
electroless €6

plating

Washing with 25°c 2 minutes
water

Palladium PALLET 70°C 5 minutes
electroless ‘

plating

Washing with 25°C 2 minutes
water

Gold HGS-100 80°c 10 minutes
displacement

plating

Washing with 25°%C 2 minutes
water

Goldelectroless- | HGS~2000 65°C 40 minutes
plating

Notes)

[0151]
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(Exanple 1-5) In Exanple I-1, 15 parts by weight of a
phenol novol ak resin, HP-850N (manufactured by

Hi tachi Chem cal Co., Ltd.) were used instead of 20
parts by weight of the triazine-ring-containing creso
phenol novol ak resin in the resin conpositionAl. The

ot her operations were perforned in the sane way as in
Exanple 1-1. [0155] (Exanple 1-6) In the resin

e | e !
2R RS el L AT E Rl SRR T D R TR Nor B wetad)
sﬁlfdd)cwfsde WaseC hanae o rag Wf}fi%aléﬁi Weldghlcalt &, 0ftd. ),

e triazine-ring-containing ~cresol phenol novol ak

NTEesi100( RifENeL He , BXE 982D reaehanged tRerdb-alpatds, byd.),
wei ght, and 15 parts by wei ght of a

TGN SNBMIBE Dy rax Vit re@et wdnd,Nghapn8sPhofads b§OPROBECChemical
HCA- HQ (Sanko Co., Ltd.) were used. The other
IrahestatiesnSo werledperforned in the sane way as in
Exanple 1-1. [0156] (Exanple 1-7) In Exanple 1-6, 20
PRIAETS (yadeengrie, néni fartgmeddoy Kbf Bna fheawicaf Rephentsadhc. ),
silica, ADVAFI NE SC- 2050 (rmanufactured by Admat echs
HEB-166. {tnade pamer aahufeperrachbyipdgieghd ChenisalheCe esibhd. )

conposition Al. The other operations were perforned
anch the same way as in Exanple [1-1. [0157] (Reference

e T SRS L
| am nated instead of the neta
(Example I-2)

A substrate was produced in the same way as in Example I-1
except that when the metal foil BI was produced in Example I-1, the
resin composition AI was applied into a thickness of 8 pm.
[0152]

(Example I-3)

In the resin composition Al in Example I-1, the blend amount
of the novolak epoxy resin (NC3000S-H) having a biphenyl structure
was changed to 80 parts byweight, that of the carboxylicacidmodified
acrylonitrile butadiene rubber particles {XER-921SE-15) was changed
to 2 parts by weight, that of the carboxylic acid modified polyvinyl
acetal resin (KS-23Z) was changed to 5 parts by weight, and that
of the triazine-ring-containing cresol phencl ncvolak resin
(PHENOLITE EXB-9829) was changed to 13 parts by weight. The other
operations were performed in the same way as in Example I-1.
[0153]

(Example I-4)
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foil Bl in the step (h) of Exanple I-1. [0158]

(Ref erence Exanple 1-2) A substrate was produced in
the sane way as in Exanple I-1 except that a
conposition containing the follow ng conponents was
used instead of the resin conposition Al: [0159]

- Epoxy resin, EPOM C R-301 (manufactured by Mt sui
Chemicals, Inc.): 40 parts by weight Rubber nodified

epg;(ny%g f %%8’5%%\9%&%@% L%fé% h@(flﬁggtb%tadlene

rifHetY EBYL a'j}‘fc?tag; ]kJ,rb rDENKARYT YRAL K-g%l%o%anufactured by

(manuf act ur ed Kagaku Kogyo

Kﬁi%l—fé"'@)uemg@apﬁﬂcﬁlsiﬂkﬂ tsg,htLtMeb ARAE [RS '1Hst€(é@%\f) % Barts

SB (manuf actured by ui Toatsu Chem cal s

byl Qe ght Sobytheetghboxy8dld dc TdMoBNE) ed LatrgNbnepeXYe tREAi ene
curing agent (dicyandiamde) : 2 parts by weight
rysddedar i dlee {9thieofed nsodnidsdn ibheReof The other operations
di met hyl f ormam de, having a solid content

warn penffranedmrofthessebhy wee gist in(Examyleadeél.er at or,
CUREZOL 2E4AMZ (manuf actured by Shi koku Chemi cal s

[@ddd.): 0.5 part by weight 64 Solvent, ethyl nethyl

ket one I\/basurerrent of conductor peeling strength)
Framedadicor peel i ng strengt hs of eval uati on-sanpl es

for Exarrpl es | -1tao 1-7 and Reference Exampl es |-1

and 10 EHel rdas ar/GuPar v Dot 197 Y PRI novolak resin,

R B SHR cPnBY f ePdl BORETAR | W aaieiphegh used

1:fflleda éf‘?o%%?@‘éw 9d1gnte8F Eh8ftrEQ%1§8'¥’ir?gs R ahl YR lesor

and S
phenolnovolakresinintheresincompositionAI. Theotheroperations

were performed in the same way as in Example I-1.
[0155]
(Example I-6)

In the resin composition AI in Example I-1, the blend amount
of the novclak epoxy resin (NC3000S-H) having a biphenyl structure
was changedto S5partsbyweight, thatofthetriazine~ring-containing
cresol phencl novolak resin {PHENOLITE EXB-9829) was changed to 15
parts by weight, and 15 parts by weight of a
phenolic-hydroxyl-containing phospherus compound, HCA-HQ (Sanko Co.,
Ltd.) were used. The other operations were performed in the same
way as in Example I-1.

[0156]
(Example I-7)
In Example I-6, 20 parts by weight ¢of inorganic filler made

of spherical silica, ADMAFINE SC-2050 (manufactured by Admatechs
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room tenperature and subsequently the conductor
peeling strength was neasured under nor nal

conditions. Further, after the sanple was heated at
150C for 240 hours, the conductor peeling strength

t hereof was neasured. Furthernore, as for the portion
where the el ectrol ess copper plating was applied
directly onto the resin, the conductor peeling

cét r gpgth \Je?‘@rﬁ&fth\é@sl HEgfednden QB‘%SéP&ﬁon AT.
Pttt BB el

ter the sanple owed to stand sti room
Tﬁee RReLAl d&rathbes \W@?@lﬂe%@fs%e&vaﬁz %ﬁﬁds&ﬁ@%aﬁt agoﬁ ehample
any time. Conditions for the nmeasurenent aré shown in
1-flabl e 4. Table 4 Conductor peeling strength test
conditions Itens Conditions Device Autography
[AG71000, manufactured by Shimadzu Corp. Peel speed 50
mmMmn Test width 1 . nm [0160] (Heat resistance test
Fetferenoé Hxamplab$el pti on) The substrates and the
eval uati on sanples for Exanples I-1 to 1-7 and
Ref erfert®stExahplvss prodapet] 1P ther samaibjaycesdin dxample I-1
heat 65 resistance test after_ noisture absorption. In
exqedt s8pt ofhe metad ybeil dilevaseheminahfsl éncherdoif Whe metal
treated at. 121C, a humdity of 100% and a pressure
Il Blaihosihei®® Bt of Howw®leThateafter, the sanple
i mersed into a 260C sol der bath for 20 seconds.
[ s t hen checked whet her swelling or the |ike was

ggié%gﬁygg trate or not. For the test, a
€

ion P deV|ce PC- 242 manuf act ured by
H' r ay}?%b%?&é@%a@' b?gd&%&’ 1nW"Eﬁeu§£9e way as in Example I~1

eXcept that a composition containing the following components was

used instead of the resin composition AI:

[0159]

* Epoxy resin, EPCMICR-301 (manufactured byMitsui Chemicals, Inc.):
40 parts by weight

* Rubbermodified epoxy resin, EPOTOHTO YR-102 (manufactured by Tohto
Chemical Industry Co., Ltd.): 20 parts by weight

+ Polyvinyl acetal resin, DENKA BUTYRAL #5000A (manufactured by Denki
Kagaku Kogyo Kabushiki Kaisha): 30 parts by weight

* Melamine resin, YUBAN 20SB (manufacturedbyMitsui ToatsuChemicals,
Inc.): 10 parts by weight (solid content)

+ Latent epoxy resin curing agent {dicyandiamide): 2 parts by weight
(added in the form of a solution thereof in dimethyl formamide, having
a solid content concentration of 25% by weight)

- Curingaccelerator, CUREZOL 2E4MZ (manufacturedbyShikokuChemicals

Corp.): 0.5 part by weight
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[0161] (Connection reliability evaluation) The
substrates and the eval uation-sanples for Exanples |-1
to 1-7 and Reference Exanples I-1 and 1-2 were
subjected to a connection reliability test. For
connection reliability evaluation, a pattern
illustrated in Fig. 2 was used. In Fig. 2, a conductor
circuit, I'VHs, and an insulating |ayer are

) rs%@_;,g gnt i'n%t?%? g, 19, respectively. The
n o

Speci |ca epatternlllustratedln Fig. 21is

(B b ¢ ch%néilcf& the 1gapneetd el i ability

eval uation, a cyc 30 mnutes at -65C and 30

M nutes abnddSfor@decl 8nges Bk sCYEl &valhatioAPEgmples for
exhi biting a resistance value variation of 1% or |ess

Esglees 1H108016Y ch@RafRschegaxangl s Iab «aaeCR{R vdre measured.
product. 66 Table 5 Unit |1VH dianeter 80 |VH pitch

AspBeliRy stirangth] ayepepdilcdl armpeel ikqrstiBlgtExas mahsured.
| ayer land Fun 150 dianeter |VH nunber - 400 [0162]

Aq Test thesuhttspnThieat edte edsotrelers pdhohng iwasTappédied onto
Al'l of the substrates and eval uati on-sanpl es produced

thHencerpemifed 1) -gaghp of - thevs@rales gies ebhwég) ép @gcmd $Gill at
strength of 0.6 kNNmor nore. On the other hand, the

roogh $eTRe Bt W] aé@aﬁ%%%ﬁ%&ﬁp?@% GoPGHGERT Bepling strength

Ref er ence. Exanpl es

waﬁe%¢qwe§tq%1pp%c% J&qopﬁe rtgeg,rr%llflterqcrlll%ug;n?ple wWas

heated at 150°C for 240 hours, the conductor peeling strength thereof
was measured. Furthermore, as for the portion where the electroless
copper plating was applied directly onto the resin, the conductor
peeling strength thereof was measured under normal conditions after
the sample was allowed to stand still at room temperature. The

measurement was conducted at 20°C at any time. Conditions for the

measurement are shown in Table 4.

Table 4

Conductor peeling strength test conditions

Items Conditions

Device Rutcgraphy AC-100C,
manufacturedby ShimadzuCorp.

Peel speed 50 mm/min

Test width 1 mm

[0160]

(Heat resistance test after moisture absorption)
The substrates and the evaluation samples for Examples I-1

to I-7 and Reference Examples I-1 and I-2 were subjected to a heat
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heat resistance test, swelling was generated between
their insulating |ayer and conductor. WMbreover, good
results were not obtained in the connection
reliability thereof. 67 Table 6 Test results of
Exanples I-1 to 1-7 and Reference Exanples |I-1 to 1-2
Conduct or peeling strength Swelling Connection (kN m
after the heat reliability Normal 150 El ectrol ess

I
<EESALPACELESran LTS, ol abL T, PEALATSect of ehe
s%@a@egd SR s b RhEr &0 £ WA sOr e dbed®a b 16EN G 1ty of
Good Ex'le 3 1.170.6 0.28 Not generated Good Exanple

1640%1 an8. a7p9e§§n‘\@bf9@'é%@ #*00€or EXnber®. 1Tﬁe9e§fter, the
. Not generated Good anple 6 1.0 0.6 0.30 Not

saﬁ@l%r whednteeded Bxanand 260°0s818e 6 AR NoLogRRRhAked It was
Good Reference 0.3 0.2 0 CGenerated Bad Exanple 1

tikef @rerkee WwheThlr Swol Fanpsaties] Bedva fy@amatedl inGheubstrate
(Exanple I1-1) The follow ng resin conposition Al was
ompnoduc&dr thp@e64] a saturation type PCT device PC-242 manufactured
by Hirayama Manufacturing Corp. was used.
[0161]
{(Connection reliability evaluation)

The substrates and the evaluation-samples for Examples I-1
toI-7andReferenceExamples I-1and I-2were subjected toaconnection
reliability test. For connection reliability evaluation, a pattern
illustrated in Fig. 2wasused. InFig. 2, a conductor circuit, IVHs,
and an insulating layer are representedby 17, 18and 19, respectively.
The specification of the pattern illustrated in Fig. 2 is shown in
Table 5. In the connection reliability evaluation, a cycle of 30

minutes at -65°C and 30 minutes at 125°C was rendered one cycle. A

sample exhibiting a resistance value variation of 1% or less after

1,000 cycles was regarded as an accepted product.




(Resin conposition All) -Aral kyl epoxy resin, ESN 480
(manuf actured by N ppon Steel Chemical Co., Ltd.): 62
parts by weight Aralkyl resin having a phenolic

hydr oxyl group, HEM 7851 (rmanufactured by Meiwa

Chem cal Industry Co., Ltd.): 30 parts by weight

. Carboxylic acid nodified acrylonitrile butadi ene
rubber particles, XER-91SE-15 (manufactured by JSR

TSf P 8 parts by WEI ght I m dazol e derivative

|- - g |-
bunpuunu, J. L,yaIIUCL Ilyl 'L ICIIyI 1 uagZurl T Ultl

t rl nrnl | | tat e ’)D7 FI\IQ /nrn AL er h\l th kol
y T VO TUVUE

Vi diATe Ee I (‘nrn Y- 68 0 3 riﬁ‘rt by wei ght Sol $@nt

Ivilepidpgh et hyl ket one (_Met almf oj | BL1|) “The résth

Imenyaget ipad dAkhetwas| appl i edmont o a Qondabl e fsace of
an el ectro deposited copper foil (trjade name: FO-W518,

Eﬁ@%ﬁaﬂy@;eﬂimby FOrukawa Qfcuit Fgqil Co., {5pd., RZ =

m*nvvl dth and 18 mthilckness. After the

dl%mgterp L. | M =l 4 1AZ200 L o +
B) | Ilg, LIIC I CDUI Lalll Vvab ul 1 ©U L LITUC 1 n.él auyuul

I‘Hf‘ btes in suchla manner_that thd concenttation of

the rerral ning solvent was 3% or less. In this way, a

metal foil BIl, which was an adhesive fitted netal

[6dJ;, was produced. The thickness of the applied

reS|n conposition All was 3.0 mafter it was dried.
(1_L65}-Bheegs of the netal foil Bl were | am nated

onto the upper and |ower faces of four prepregs,

GEA- 6MQFtEEPirekness 'ar@ dhéiin inneiMIkact uned diythb iR®Rkrates
Chem cal Co., Ltd. in such a manner that the resin
areDrpasLat dh-Admpots netdaduded in Bidampdssbr-ought 1+Mtisd a high
cont act
conductor peeling strength of 0.6 kN/m or more. On the other hand,

the substrates and evaluation-samples produced in Reference Examples
I-1 and I-2 had a small conductor peeling strength, and after the
heat resistance test, swellingwas generatedbetween their insulating
layer and conductor. Moreover, good results were not obtained in

the connection reliability thereof.
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with th
2.5 MPa
| am nat

e prepregs.

over
ed board.

[0166] Next,

was | am nated onto the surface

| am nat
a photo
devel op

ed board,
mask for
ed

exposed to ultraviol et
maski ng sites to be etched,
to forman etching resist.

This was press-forned at 180C and
1 hour to produce a copper-clad
a dry film photoresi st

of the copper-clad

rays

[0167]

t hr ough

and

Acircuit

rakt ern was formed in such a manner that the m nimum

circuit conductor width/the circuit conductor

Te@gl@su%@ &Oé%@lgg 124 t@ri(i?tatﬂ'?d ﬁ@fér%%c@%aﬁlﬁiE%V%dl R 12

space

pr OGUC III TISUlr atTT1Iy
surf ace C%gdﬁcﬁorg ee%ngo?&eﬁ% cor su%s rﬂ&‘? \/\Elé:Ol_’LrY?tl
and t ha—¢8% et or—eirreui-t—surt RFeLifEE EU
was 1.1 NopFR! The éé?f@é%c"rr%@?n lmcﬁéﬁéﬁred on the
basi s qfccndiSipn0G0. | PLOYIE8] Next, bondi ng treat ment
of thejinner |ayegr cilpeuiionsvas conducted by |redox
treatnmgnt, and then pieeasiof the nmetal foil (Bl | were
| am natled on the uppegmﬂ@goﬁgp r faces of afhigh Tg
ExERALY1 1[€ST N _pr ep] gy GEA 5/0F ({0 CKNES sl L
ST TS T Fe T psh AR N R
el al IUT 1 DIVDUIUUHL
Examisedd Mokt {Hebdosuli¥ |
Exampde2d 5 \pd-dver | P-hour 043 prq
Exérpienat ed oar d. | Thed eaf De23, ar| Metcdsnegpteriesi sbodvas
Exarpdd ¢ ¢ fornoa cimceit paticern [indtt fesaR8 WakodS |N
Exidife 7 Nner ol.ayer jplafe, phereby Nerdinltatdd | cood
R NaLUal on- sanpl & The i nSul at (13T Ayer surf &3
e q
EXS'HYP?LG:'? ¢SS r\f EP he—¢ote oubstratc v'\‘)éo -2—mrard—t-he
RefeTRAtR or &iF cui | ir f ac® roudfifBe<teS t her ¢B s
Exgmpie i
[0163]
(Example II-1)
The following resin composition AII was produced.
[0164]

(Resin composition AII)

- Aralkyl epoxy resin, ESN-480 (manufactured by Nippon Steel Chemical

Co., Ltd.):

62 parts

by weight

* Aralkyl resin having a phenolic hydroxyl group, HEM-7851

{manufactured by Meiwa Chemical Industry Co., Ltd.):

weight

30 parts by

 Carboxylicacidmodified acrylonitrile butadiene rubber particles,
XER-91SE-15 (manufactured by JSR Corp.): 8 parts by weight
- Imidazole derivative compound, l-cyanoethyl-2 phenylimidazolium

trimellitate, 2PZ-CNS (manufactured by Shikoku Chemicals Corp.):
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[0169] (Exanple 11-2) An eval uation-sanple was forned
in the sane way as in Exanple [11-1 except that when
the netal foil Bll was forned in Exanple I1-1, the
resin conposition All was applied into a thickness of
6 dm [0170] (Exanple 11-3) In Exanple 11-1, 62 parts
by wei ght of the NC3000S-H (manufactured by N ppon
Kayaku Co., Ltd.) were used as the aral kyl epoxy
% %&% by wei ght of the SN-480 (nmanufactured
ppo eel Chemcal Co., Ltd.) were used as

tshﬂv%'h%' kfﬁétﬁ)ﬁls'é%h vkgg?ﬁe phenol i ¢ hydroxyl group,
and 10 parts of the

(MdtAZifRe] I kg cont a| ning cresol phenol novol ak resin,
LA-3018 (manufactured by Daini ppon I nk & Chem cal s,

| nc. ) T e stiif efompdd t iBhBT T GREY abbDIsd \WRite REBERIARAE face
in the sane way as in Exanple Il1-1. [0171] (Exanple
ofldn 4) et trdicanpliced toBpe B LAl t( 8 riYe NEMGNFO-HS I Midriif@stured
having a butadi ene rubber core and an acrylic resin
bgheirdukaEX| CRE56t Foriabuact Uted, bz KarlelRautheof cEl0 mm width
I ndustryCo., Ltd.) were used instead of 8 parts by
angkil§humothitidkaesar bddffeirctae iappdydngi ctheacephdbnant iWwas dried
but adi ene rubber particles. The other erations were
athdr P& hed apaut thfenitkeswey saghuawmﬁmrptgaq the cqrgepgzration
nple 11-5) In Exanple 11-3, 5 parts_ by wei ght of a
°{)6F§V¥Wlné8€t%ﬂl‘ie@§| was 3|%S°§3125(5marﬁﬁ §Ef-§|r‘@d’f by metal foil

Bﬁekl 1chcvr¢]aesfn Caadl?gsive fjlt)te\gemetgfjdfon was produced. The

thickness of the applied resin composition AII was 3.0 um after it
was dried.
[0165]

Pieces of the metal foil BII were laminated onto the upper
and lower faces of four prepregs, GEB-679F (thickness: 0.1 um),
manufactured by Hitachi Chemical Co., Ltd. in such a manner that
the resin composition AIT of metal foil BII was brought into contact
with the prepregs. This was press-formed at 180°C and 2.5 MPa over
1 hour to produce a copper-clad laminated board.

[0166]

Next, a dry film photoresist was laminated onto the surface
of the copper-clad laminated board, exposed to ultraviolet rays
through a photomask for masking sites to be etched, and developed
to form an etching resist.

[0167]
A circuit pattern was formed in such a manner that the minimum

circuit conductor width/the circuit conductor space (L/S) was 30/30
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ot her operations were perfornmed in the sane way as in
Exanple 11-3. [0173] (Reference Exanple I1-1) An
eval uation-sanple was forned in the sane way as in

Exanple 1[11-1 except that an FOW5 foil 18 pm
(manuf actured by Furukawa Circuit Foil Co., Ltd.) was
| am nated instead of the netal foil Al in Exanple

I1-1. [0174] (Reference Exanple 11-2) An

S P B TR R oS5, e, e

11‘&%&[@ 1 Qﬁffé éhl?é% BXPLRe Hord s l%)sﬁ%rtteswas 1.2

wel gnt of a cres epoxy resin,

mﬁﬂ%&af figd %%@uefopaﬂlwcﬁwensdxrﬁac& Chesrireakss; |ﬂ?1%r)eof'ev5£s 1.1
used as the epoxy resin and 30 parts by wei ght of

uphemak mbakrd@m@ss Wit REOMN: farmBH e BE ek by JIS-B -0601.

Hi tachi Chem cal Co., Ltd.) were used as the epoxy
rEse) curing agent. [0175] (Reference Exanple 11-3)
The sane operations as in Exanple I1-1 were perforned

excepfiext Hatndi ngdnmeasmenbof tbatianer hagydhel foliltow snpnducted

conmponents was used instead of the resin conposition
byredox { paaglent, Bpokihenasiese sEROe@eRa3 Fp il Aliieret lamdgated

by Mtsui Chemicals, Inc.): 40 parts by weight
OERGBBéJppﬁéoﬁrfd Ienatpbagey efjarhi @P@M@Wl@@r@éﬁg&m-ﬂ 9F

Chemical Industry Co., Ltd.): EALtS by wei ght
(B AeEyE AceFRl imegpeh aljmeersmﬁf hey5eRinCoNpoS  tion ATT

o% m%nuf 2 tf g lb%I?ewas brought into contact with the prepreg.
Next, the resultant was press-formed at 180°C and 2.5 MPa over 1 hour
to produce a copper~clad laminated board. Thereafter, an etching
resist was used to form a circuit pattern in the same way as in the
inner layer plate, thereby forming a multi-layered wiring board.
This was used as an evaluation-sample. The insulating layer surface
roughness Rz of the core substratewas 1.2 um and the conductoer circuit
surface roughness Rz thereof was 1.1 pm,
[0169]
(Example II-2)
An evaluation-sample was formed in the same way as in Example
II-1 except that when the metal foil BII was formed in Example II-1,
the resin composition AII was applied into a thickness of 6 um.
[G170]
(Example II-3)
In Example II-1, 62 parts by weight of the NC3000S-H
(manufactured by Nippon Kayaku Co., Ltd.) were used as the aralkyl

epoxXy resin, 20 parts by weight of the SN-480 (manufactured by Nippon
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Kagaku Kogyo Kabushi ki Kaisha): 30 parts by wei ght
Mel am ne resin, YUBAN 20SB (rmanuf acturedbyM tsui
Toatsu Chenmicals, 1Inc.): 10 parts by weight (solid
content) Latent epoxy resin curing agent
(dicyandiamde) : 2 parts by weight (added in the
formof a solution thereof in dinethylfornmam de,
having a solid content concentration of 25% by

s%@égﬁ kUL | 0%, ACEEL S %Je%) %@5@%@%%4%}1“ WEBEA YRAAng a
pt%ﬂo\i%t hy8ESYY1 % ¥l K64 o %@sgy%@l@hwefceﬁguct or

peel i ng strengt ctor” peeling strengths

t Pfa iR %Yﬁl;“@éﬂt@ln&ﬁﬁpbﬁscflo‘bheﬁé@%ﬁia‘}é rista, |ﬂA—63018

and Reference Exanplées I1-1 and I1-3 were neasured

(isnifaetpeel B} LA gl Beo anke BOCIca itia 1Be efhd Q) weff@ngséu. The
was neasured. The neasurenent was conducted at 20C at

ot vparatiths wetdeerformed He tasumewayt apas: Example II-1.
according to JIS-C6481. [0177] (Heat resistance test
[@ftldr noi sture absorption) The eval uati on-sanples for
Exanples I1-1 to 11-6 and Reference Exanples Il-1 and
(Exagpwer eI siibj ected to a heat resistance test after
noi sture absorption. In the test of the substrates,

each %%r?@ﬂa@m?hé?e%f WRSTE oy wlgbtlziaoaqwﬁﬁdhwmg a
SR PR R e R e 00
“&‘?’a%&%%&bat 2Py Ritgehas ﬁ%g]gcdi TsRhey SeneriPed “ERepRgd instead
oAl P M biasc CHEL AL LT
b\%ﬂen@%ﬂﬁ%?cdpar[tqqﬂél‘h The other operaticns were performed in
the same way as in Example II-3.

[0172]
(Example II-5)

In Example II-3, 5 parts by weight of a polyvinyl acetal resin,
KS-23Z (manufactured by Sekisui Chemical Co., Ltd.) were added. The
other operations were performed in the same way as in Example II-3.
[0173]

(Reference Example II-1)

An evaluaticn-sample was formed in the same way as in Example
II-1 except that an FO-WS foil 18 pm (manufactured by Furukawa Circuit
Foil Co., Ltd.) was laminated instead of the metal foil AI] in Example
II-1.

[0174]
(Reference Example II-2)

An evaluation-sample was formed in the same way as in Example
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(Test results) The test results are shown in Table 7.
Al of the evaluation-sanples produced in Exanpl es
I1-1 to 11-6 had a high conductor peeling strength of
0.7 KkNNmor nore. On the other hand, the

eval uati on-sanpl es obtained in Reference Exanples I1-1
and 11-3 had a small conductor peeling strength, and
after the heat resistance test, smelling was

S s A 0 g
i EanBre Tide) FOESe e of o RrTlsy ﬁ%’%f TR EPPRY resin
Nh@ﬁ En%ﬁh?&@ﬂ&eecf Bt Daﬁ%ﬁ‘iﬁ&lnelﬂko& Eh@ﬁ&cegf‘é"erﬁkeg were used

anple 2 0.9 Not generated Exanple 3

agenerahed, rgéﬁméhﬁ o Qaftdedy Q@Dﬁ{@bﬁ% ﬁcﬂP'n@v@le Yesin,
Not generated Reference Exanple 1 0.2 ner at ed

HiRed e naentXarpiredZe P . H teene raiaat caRef@®y.enLied BX weee3used as
0.7 Cenerated [0179] (Exanple I11-1) The foll ow ng

thespoxgomrpesntdonindl Bgemas prepared: [0180] (resin
conmposition Alll) Novol ak epoxy resin having a

[®1PHenyl structure, NC3000S-H
(Reference Example II-3)

The same operations as in Example II-1 were performed except
that a composition containing the following components was used
instead of the resin composition AII:

[0176]

- Epoxy resin, EPOMICR-301 (manufactured byMitsui Chemicals, Inc.):
40 parts by weight

* Rubber modified epoxy resin, EPOTOHTO YR-102 (Tohte Chemical
Industry Co., Ltd.): 20 parts by weight

- Polyvinyl acetal resin, DENKA BUTYRAL #5000A (manufacturedby Denki
Kagaku Kogyo Kabushiki Kaisha): 30 parts by weight

- Melamine resin, YUBAN 20SB (manufacturedbyMitsul ToatsuChemicals,
Inc.): 10 parts by weight (solid content)

+ Latent epoxy resin curing agent {dicyandiamide): 2 parts by weight
{added in the form of a solution thereof in dimethyl formamide, having
a solid content concentration of 25% by weight)

* Curingaccelerator, CUREZOL2E4MZ (mamufacturedbyShikokuChemicals
Corp.): 0.5 part by weight

- Solvent, ethyl methyl ketone

(Measurement of conductor peeling strength)
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(manuf actured by N ppon Kayaku Co., Ltd.): 35 parts by
wei ght Rubber nodified epoxy resin, EPICLON TSR-960
(manuf actured by Daini ppon Ink & Chemicals, Inc.): 30
parts by weight .Carboxylic acid nodified
acrylonitrile butadi ene rubber particles, XER-91SE-15
(manufactured by JSR Corp.): 5 parts by weight
Carboxylic acid nodified polyvinyl acetal resin,

KS- 2212}% é o@ﬁééglﬁlgb:%’tr%% tﬁg'o w‘fgiuaqﬁon Egﬂpies for

10 par lazin g-containing Cres

ERheNes ﬂo-\i(lloailﬁ—%%?ﬂd efBE'EH&tI&rPﬂe% I%t]lr%r{]&gl:]fﬁ AR sured.

by "Dal ni ppon 1 nk em ca content:

ad %%Weé’le ngéngtﬁpd?@i‘ﬁé&ﬁ’éul%‘i%é/@l ieRt stﬂé*?@?th #9s Ri¥alsSired.

by weight |mdazol e derivative conmpound

THe GiaBoeéhent FaBheshdudtedaz el 2090 atf 4nkf £ ] | TRk Erethod for
2PZ- CNS (manuf actured by Shi koku Chemicals Corp.):

tik hepautehyntveizghbccSolinentto weshgtesdinyl ketone

(Metal foil BIlIl) The resin conmposition Alll was

[@pMAN]i ed onto a gl ossy face of an el ectrodeposited

copper foil of 510 mmw dth and 12 pmthi ckness
((Helaédéeﬁmnqéotmzaftmubaetureoahﬁprpttmgkhwa Circuit

Foil Co., Ltd., Rz = 1.2 n). After the applying, the

r esul Tignevakiis tdphogampl e s BOCER @ kasoli -1 to Einétaéé Reference

such a manner that the concentration of the renaining

Exagi&ntL R/vésarsi/%ﬁ Hess suPHsFE%? ERrooleRt RESHSHRAGR test after
TGRS ARERPGR | I ACRrieh L et SRR T od o BT Le
CABEMY AP DRy P b o
2 Heﬂgép@%s for 2 hours. Thereafter, the sample was immersed into
az288°Csolderbathfor20seconds. Itwasthencheckedwhether swelling
or the like was generated in the substrate or not. For the test,
a saturation type PCT device PC-242 manufactured by Hirayama
Manufacturing Corp. was used.

(0178]

(Test results)

The test results are shown in Table 7. All of the
evaluation-samples produced in Examples II-1 to II-6 had a high
conductor peeling strength of 0.7 kN/m or more. On the other hand,
the evaluation-samples obtained in Reference Examples II-1 and II-3
had a small conductor peeling strength, and after the heat resistance
test, swellingwas generated between their insulating layer and inner

conductor.

Table 7
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| ower faces of four,
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dl

L&Y

R e
ReferepceThyampkis i at
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ool ot (e AV N |

IZFQ{‘I h\/ Nichi go- No

0nd | aver surface ro

Re¢ ferenoecEsanysta &t e

was8 1.2 pm and the

circuit surface roughness Rz thereof was 1.1 m The
surface roughnesses were neasured on the basis of

JI S-B-0601. [0185] (Exanple 111-2) A substrate was
‘Gduced in the same way as in Example 111-1 except
t hat ﬁt thejhlne of formng the netal foil BIIl in

The following resin composition AIII was prepared:

[0180]

(resin composition AIII)

* Novolak epoxy resin having a biphenyl structure, NC30008-H

(manufactured by Nippon Kayaku Co., Ltd.):
* Rubber modified epoxy resin, EPICLON TSR-960

Dainippon Ink & Chemicals, Inc.):

35 parts by weight

{manufactured by

30 parts by weight

* Carboxylicacidmodified acryleonitrile butadiene rubber particles,

XER-91SE-15

{(manufactured by JSR Corp.):

5 parts by weight

+ Carboxylic acid modified polyvinyl acetal resin, K5-23Z

(manufactured by Sekis

ui Chemical Co., Ltd.):

10 parts by weight

- Triazine-ring-containing cresol phenol novolak resin, PHENOLITE

LA-301 (manufactured by Dainippon Ink & Chemicals, Inc.; nitrogen

content: 183 by weight, and hydroxyl equivalent: 151):

weight

20 parts by

- Imidazole derivative compound, l-cyanocethyl-2 phenylimidazolium
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I11-1, the resin conposition Alll was applied into a
thickness of 8 m [0186] (Exanple 111-3) In Exanple
I11-1, the blend anpbunt of the novol ak epoxy resin
(NC3000S-H) having a bi phenyl structure was changed to
50 parts by weight, that of the rubber nodified epoxy
resin (TSR-960) was changed to 30 parts by weight,
that of the carboxylic acid nodified acrylonitrile

S HERRE” by TGt heEhERe O o oY TP RA BRrors Corp-

ified p [.nyl acetal resin (KS-23Z) was changed
O{%%éarl&ar% 38%%3%% ght, and that of the

L iazine- rLng- ni esol phenol novol ak resin
7’%61(%@%@%%{A 33%8 Qg%rgéchanged to 13 parts by
e ghtegiTher piher  operations were perfornmed in the
same way as in Exanple Il11-1. [0187] (Exanple 111-4)

I'n Expiplreshhlcolposipdéh RITY Wt dbb10bd RAthl £l@%ssy face of
having a butadi ene rubber core and an acrylic resin

ais kakkt r&EXpdiiad (omputl 861 UcEFdShy ritunbdith 6hemi T @h thickness
I ndustryCo., Ltd.) were used instead of 5 parts by

(twrdghhaok : t Fe-itsd2hoxphu facniredrbei Fhedkaaer ghioouit ifel Co.,
but adi ene rubber particles. The other operations were
Ligdyr,f 8erred .2num)t .heASkere theyaprsl vingeExampiresul tarit wphe188led at
Exanpl e 111-5) In Exanple Il11-1, 15 parts by weight _
161 Calh@poltnby Gligktessith suchie geoRet nehalf dbeueentantration
Hi tachi Chemcal Co., Ltd.) were used instead _of 20
OhdPesT R IENgheo brenthwas r aornesI mghesapuintiosycipesometal

fgihlegg![l, which was an adhesion assisting agent fitted metal foil.
The thickness of the applied resin composition AIIT was 3.0 um after
it was dried.

[0181]

Pieces of the metal foil BIII were laminated on the upper and
~ lower faces of four, high Tg epoxy resin prepregs GEA-679F (thickness:
0.1 mm) manufactured by Hitachi Chemical Cc., Ltd. in such a manner
that the resin composition AIII of the metal foil BIII was applied
was brought into contact with the prepregs . Next, the resultant was
press—formed at 180°C and 2.5 MPa for 1 hour to produce a copper-clad
laminated board.

[0182]

Next, adryfilmphotoresist, RY-3325 (trade name, manufactured
by Hitachi Chemical Co., Ltd) was laminated onto the surface of the
electroless plating layer. The resultant was then exposed to
ultraviolet rays through a photomask for masking sites where copper

electroplating was to be conducted, and develcped to form a plating
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novol ak resin. The other operations were perfornmed in

the sane way as in Exanple I11-1. [0189] (Reference
Exanple 111-1) A substrate was produced in the sane
way as in Exanple I11-1 except that an FO-W512 foil
was | am nated instead of the netal foil A in Exanple
I11-1. [0190] (Reference Exanple 111-2) A substrate
was produced in the sane way as in Exanple 111-1
except that at the time of producing the resin
r%%’rlsgfrsition Alll in Exanple Il11-1, the anount of the

[@ﬁ- 0005-H was changed to 65 parts 77 by weight
out using the EPICLON TSR-960. [0191] (Reference

Ex a”'p}; %1}é%'2€’?$8‘€t§#§? %%afoq_"m\gﬁslrp rsﬁgllll GEh R ﬂ’?atc' #HE minimum

except that a composition

ﬁ?&ﬁ:he@b&ﬂ;éé?:% &ﬂiﬂ%@%ﬁ@mr@&{cﬁm\e&? sﬁé%%d(ﬂ.ﬂiﬁt §ag 20/20

resin conposition Alll in Exanpl e
wh 0192] Epoxy resin, EPOM CR-301 (nanuf actured by
M tsui Chem cal s, Inc. ): 40 parts by weight Rubber
[ooglffi ed epoxy resin, EPOTOHTO YR-102 (manufactured by
Tohto Chenical Industry Co., Ltd.): 20 parts by
wei ghitex tPotlyy dny If 1 & ekal ramesed wibENKre BdE RO DA ut ion,
(manuf actured by Denki Kagaku Kogyo Kabushi ki
HRKai dirade B88mpamagiufpcherghtby MikchrpoaiorsinnCovuBaNt.) . The
20SB (manuf act uredbyM t sui Toat suChenmicals, Inc.): 10
ipsuiatipg lwvegheuy Basle goeahness Rz of the core substrate was 1.2

pm, and the conductor circuit surface roughness Rz thereof was 1.1
pm. The surface roughnesses weremeasuredon the basisof JIS-B-0601.
[0185]

(Example III-2)

A substrate was produced in the same way as in Example III-1
except that at the time of forming the metal foil BIII in Example
III-1, the resin composition AIII was applied into a thickness of
8 um.

[0186]
(Example III-3)

In Example I1I-1, the blend amount of the novolak epoxy resin
(NC3000S-H) having a biphenyl structure was changed to 50 parts by
weight, that of the rubber modified epoxy resin (TSR-960) was changed
to 30 parts by weight, that of the carboxylic acid modified
acrylonitrile butadiene rubber particles (XER-S1SE-15) was changed
to 2 parts by weight, that of the carboxylic acid modified polyvinyl
acetal resin (KS-23Z} was changed to 5 parts by weight, and that

of the triazine-ring-containing crescl phencl novolak resin
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Latent epoxy resin curing agent (dicyandiamde) : 2
parts by weight (added in the formof a solution
thereof in dinethylformam de, having a solid content
concentration of 25% by wei ght) Curing accel erator,
CUREZOL 2E4MZ (rmanufactured by Shi koku Chem cal s
Corp.): 0.5 part by weight Solvent, ethyl nethyl

ket one (Measurenent of conductor peeling strength)

The conduct or peeling strengths, of eyal uati on-sa es
(PRSI Eh eto o) a5, Gianeert Lk rest et ki) BLe other
[11-1 and 111-3 re .neasured. As the_ peel t
ORI UF AT BRI G U5 cHit (oo et e oL Frr-1.
[ﬁg?ﬂurenent was conducted at 20C at any tinme. The
od for the measurenent was according to
t]EIde 10481 _47)8 [0193] (Heat resistance test after
holI sture absorption) The substrates and

eval ual i gnssARPL es-1 ors %é@gglﬁg ddilght b8 pdddiBednNBaving a

Ref erence Exanples I11-1 and 111-3 were subjected to a

bi€H 1 TS ir8bBEE e-dres anaf heradiIScures &l st oEx L+ peshe
test of the substrates, each sanple thereof was

(hd@pteduabd by kGreha bhaindtd Y Iodus thQ%4. , ardl .4 waresssdeinstead
of 2 atnospheres for 2 hours. Thereafter, the sanple

ofiets parteigedeigtto of 266 CasbbeelibarhdfrdiZiedegorylonitrile
It was then checkedwhether swelling or the |ike was '

byeartireateedubbe 1t par it atBhe othenpper#Fgionsheexeperigrmed in
saturation type PCT device PC 242 manufactured by

the regmenwayhasf Hetfvergdechbib-l was used. [0194] (Test
results) The test results are shown in Table 8. Al of
[h&substrates and eval uation-sanpl es produced in

Eﬁ? HSSI%{lB& to 111-6 had a

In Example II1I-1, 15 parts by weight of a phenol novolak resin,
HP-850N (manufacturedbyHitachi Chemical Co., Ltd.) wereused instead
of 20 parts by weight of the triazine~ring-containing cresol phenol
novolak resin. The other operations were performed in the same way
as in Example III-1.

[0189]
(Reference Example III-1)

A substrate was produced in the same way as in Example III-1
except that an FO-WS12 foil was laminated instead of the metal foil
A in Example III-1.

[0190]
(Reference Example III-2)

A substrate was produced in the same way as in Example III-1
except that at the time of producing the resin composition AIII in

Example III-1, the amount of the NC-3000S-H was changed to 65 parts
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hi gh conductor peeling strength of 0.6 kN mor nore.

On the other hand, the substrates and

eval uati on-sanpl es obtained in Reference Exanples

I11-1 and 111-3 had a small conductor peeling

strength, and after the heat resistance test,

swel ling was generated between their insulating |ayer

and i nner conductor. Moreover, good results were not

obtained jn the connectiqn.r abil i thereof. 79
pSTLE L e Connecid g obhebillgon ther eof, 79

iﬁ%ﬁrence Exanples I11-1 to 111-3 Itens Conductor

g strength (KNNm Swelling Normal 150C El ectrol ess

BorEFohee sBMRlE 2P Font) "Bamre 5 150, 70,31
ot 9eastetetke BIETHER S 90t LrlP M0legeRckaRle 11-1

0 ted
S0P PO oRolR e B 00k R v

us%%i‘ Qh@ﬂé&d GH the2rs 8 éé@@ﬂsatesn Axanphe ERamiel € reree :
.3 0 Cenerated Exanple 3 80 CLAI M5

[0192]
» Epoxy resin, EPOMIC R-301 (manufactured byMitsui Chemicals, Inc.):
40 parts by weight
- Rubber modified epoxy resin, EPOTOHTO YR~102 {manufacturedby Tohto
Chemical Industry Co., Ltd.): 20 parts by weight
- Polyvinyl acetal resin, DENKA BUTYRAL #5000A {manufacturedby Denki
Kagaku Kogyo Kabushiki Kaisha): 30 parts by weight
« Melamine resin, YUBAN 20SB (manufacturedbyMitsui ToatsuChemicals,
Inc.): 10 parts by weight (solid content)
- Latent epoxy resin curing agent (dicyandiamide): 2 parts by weight
(added in the form of a solution thereof in dimethylformamide, having
a solid content concentration of 25% by weight)
- Curingaccelerator, CUREZOL2E4MZ {(manufacturedbyShikokuChemicals
Corp.): 0.5 part by weight
Solvent, ethyl methyl ketone

(Measurement of conductor peeling strength)

The conductor peeling strengths of evaluation-samples for
Examples III-1 to III-6 and Reference Examples III-1 and I11I-3 were
measured. As the peel strength, perpendicular peeling strength was

measured. The measurement was conducted at 20°C at any time. The

methed for the measurement was according to JIS-C-6481.




1. An adhesion assisting agent fitted netal foil,
conprising an adhesi on assisting agent |ayer having a
thickness of 0.1 to 10 mon a netal whose surface has
a ten-point average roughness Rz of 2.0 pmor |ess,
wherei n the adhesi on assi sting agent |ayer is forned
from an adhesion assisting agent conposition
conprising: (A) an epoxy resin selected fromthe
roup consi sting of a novol ak epoxy resin and an
[ %ﬁkyl epoxy resin; and (C) an epoxy resin curing
ent. 2. The a es i op._assisting agent fitted netal
PBAY edietny oot F‘EF%”? FONare %%@tésnionem (A
COMP 158 S8 DOVOLA SPOYL B8 B ALD% AGRARLOM 11 to

aSSIS Ing conpaosi |on urt er- conpri ses

Ifg)é/rs%!d BRECHA & %{&'aﬁ §0s bﬁ;thléaat g %QEGE\%Q%\?&E%d to a

curing acce tor esl| on assi sti ng

nhégeeshbtisdd PeLaly Al ncanrdl AkorkR i6hal 'T‘nzthé!\‘%%rs‘?_' &F the
the conponent (A) has a biphenyl structure. 4.

s@%‘@é‘dt@% asSds bhRel adeRebE tipdt FRidd boilzi8ccer Hlnﬂgdlty of
to claim2 or 3, wherein the conmponent (B) is

1009senti kedssubberf 2 patbspheses JorThaoadbesiThereafter, the
assisting agent fitted netal foil according to any

sanel ofvas| faimes s2dtintd, a \@tdfeisolthe edahpbme R0 fR)orids. It was
selected fromthe group consisting of acrylonitrile

th@mammzﬁﬁﬁwhﬁﬁmersweééx@@&yth@lab¢da$MﬁW¢ﬁ&§$dlnthesubstrate
acrylonitrile butadi ene rubber, carboxylic acid

onpafti dorabeyiesti ersatamat aon siee PUBBEY LeRPE T4 sanufaetured
particles 81 having . a butadi ene rubher core and an

by il empeppuirdiuring, CorR- J@Fe8F8R- assi sting agent
Biéied metal foil according

[ ]
(Test results)

The test results are shown in Table 8. All of the substrates
and evaluation-samples produced in Examples III-1 to ITI-6 had a
high ceonductor peeling strength of 0.6 kN/m or more. On the other
hand, the substrates and evaluation—-samples cobtained in Reference
Examples III-1 and III-3 had a small conductor peeling strength,
and after the heat resistance test, swelling was generated between
their insulating layer and inner conductor. Moreover, good results

were not obtained in the connection reliasbility therecf.
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to claim2 or 3, wherein the conponent (B)
consi sting of a polyvinyl
and a carboxylic acid nodified polyvinyl
7. The adhesi on assisting agent fitted netal
to any one of clainms 2 to 6, wherein
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| ayer and an el ectroconductive circuit is 0.6 kN m or

nore at 20C. 14. A printed-w ring board having any one

of a through hole structure and an interstitial via

hol e structure, which is produced by use of the

adhesi on assisting agent fitted netal foil according

to any one of clains 1 to 12, a first plating being

formed by el ectrol ess copper plating when the through

hol e structure or the interstitial via hole structure

is formed. 15. The adhesiéﬁ$§y§isting agent fitted

metal foil according to claiml, wherein the

conmponent (A) conprises the aral kyl epoxy resin, and

t he compgnen Q) ..c L] r resi Vi ;s

pheno 1cgﬂfﬁ§%§§%n5@%@8#%%§§8$ﬂ€fgggééFgﬁggggﬁgff%%leSlng

it pied . . . ’

At b S B i ot B g, A e g7, B 10
uR6rE QURYEL ENindde BubEhaL M B RERGUHIR BhvBYafeVEh#hness Rz

resin having a phenolic hydroxyl ‘group. 17. The
ofdhesypnoassisd,i ng agent fitted metal foil according

to claim15 or 16, wherein the adhesion assisting

agent @REPOSEI tthenadiiel idhe b s Depirics agehiB) layapoliynBsrmed from

conmponent which is able to be chemcally roughened,
amrgiHelse oanassi s tafngt Bgeconpapesti t{&) confrieind: 5(A)o a25 epoxy

parts by weight for 100 parts by weight of the
rexinperéattéd)fron8thd hrcapheshoistdswi efi mgoagepk dppredesin

metal foil according to any one of clains 15 to 17,
anthareipmal kel cenpronsasipp)and (6 ekt RPXY FEMLE helgrsugaent .

consi sting of acrylonitrile butadi ene rubber, . ,

car boxy!| ﬂ'gea?fﬁbdisﬁf@ﬁi?ﬁséétéEGﬁ%ttﬁqt@ddﬂ?% &Rél according

rubber, carboxylic acid nodified acrylonitrile
t9 fil#dfehe rubber particles, particles 83 having a

out o e CHDDEL Coobe AN AL CRELHL 1, LERRAISk Loprygeein

aI%)Iywnyl acetal resin.

the adhesion assisting agent composition further comprises
(B) a polymer which is able to be chemically roughened and (D) a
curing accelerator.

3. The adhesion assisting agent fitted metal foil according
to claim 2, wherein the component (A) has a biphenyl structure.

4, The adhesion assisting agent fitted metal foil according
to claim 2 or 3, wherein the component (B) is cross—-linked rubber
particles.

5. The adhesion assisting agent fitted metal foil according
to any one of claims 2 to 4, wherein the component (B) is selected
from the group consisting of acrylonitrile butadiene rubber,
carboxylic acidmodified acrylonitrile butadiene rubber, carboxylic

acidmodifiedacrylonitrilebutadienerubberparticles, andparticles

81




19. The adhesion assisting agent fitted netal foi
according to any one of clains 15 to 18, wherein the
surface of the nmetal foil is not subjected to any
rougheni ng treatnent. 20. The adhesion assisting agent
fitted netal foil according to any one of clains 15
to 19, wherein the netal foil is copper foi

subjected to rust preventing treatnent with at Ieast

one selected, fromthe roup conS|s of nick
haYiRg 2 RetadifinsnituRbe <? %‘a@gﬁ 5&61%

ﬁg.e{ eﬁo z F:%?l 5%13??%2?3%8?5%%959?%%?%%' h %gayer ording
EI Ciﬁlg ﬁnO{h \}goq'xe%‘& ) 9 %!i f’i‘%‘ﬁrc'ﬁbe group

Bor it er age oug ness

Ccﬁ{gl%rtlh %Sf' a gggy%{)}ﬁ/lsé‘éé%cleré)élr{ Q%%b%l?é%b%&hﬁ% fied

ayer e to undergo el ectrol ess plating by

ly the surface of the adhesion
61?;&%%?‘%98\9%%%%

g agent layer after any netal is chemcally

renoved, THEe @R ibha stdBeshehgResi Sititkd BRIl fbayeiccording
conprlses an adhesi on assisting agent conposition

t& QIR bekNgs (Naikid POXRYE,r @sictreinatite td@unanpdmemd dofponent
conprises a novol ak epoxy resin and a rubber nodified

(Bpdxy fresi 0.5 22 2Fhpanthdsi oreighti &1 rigOagents fhy wedght of
netal foil according to claim?2l, wherein the

thadregiponenssif&itd ng agent conposi tion further
conprises (B) a polyner conponent which is able to be
cheni &al [he atﬁl@@h@h@f51§€}n@@g@ﬁéx§/1ﬁft@§| Iﬁe%"l}r ifﬁbl according
agent, and (D) a curin accelerator wher e }

t@@%YbW%ngﬁnFlém% r?eteo'ﬁp&#@ﬁ?lm § §°¥lﬁ%nent c)"1s 2 phenol
ggﬁg{nndlfled epoxy resin. 84 23. The adhesion

NAELIat FAgL2gent fitted nmetal foil according to claim

t2 % eor 22Th\éma%1%lsgo}1haess%%@88 ea'?gtenQ:B%iétSedsﬁét?aof %gii ra%@ordinc;r
to any one of claims 2 to 8, wherein the component (C) is a
triazine-ring-containing phenol novolak resin.

10. The adhesion assisting agent fitted metal foil according
to any one of claims 2 to 9, wherein the surface of the metal is
not subjected to any roughening treatment for promoting adhesive
force.

11. The adhesion assisting agent fitted metal foil according
to any one of claims 2 to 10, wherein themetal is copper foil subjected
to rust preventing treatment with at least one selected from zinc,
chromium, nickel and oxide thereof.

12. The adhesion assisting agent fittedmetal foil according
to any one of claims 2 to 11, wherein the surface of the metal is
subjected to silane coupling treatment.

13. A printed-wiring board produced by use of the metal foil
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group consisting of acrylonitrile butadi ene rubber,
carboxylic acid nodified acrylonitrile butadi ene
rubber, carboxylic acid nodified acrylonitrile

but adi ene rubber particles, particles having a

but adi ene rubber core and an acrylic resin shell

pol yvi nyl acetal resin, and carboxylic acid nodified
pol yvinyl acetal resin, and the anount of the

SSTRRENL () L5 TEOM002 1025 POLLS MBI 8T enger
oA L A T B i
Q. Qusjs St f .
1%% olfagﬂsa e%igégg%%éora}%ut%??ggiér‘?e- r: Egji%gﬁtga]fhﬁ’inﬁgggﬁierﬁoiat 20°C.

novol ?{orﬁsﬁﬂnt% thPﬁ@%§§h%\ﬁ§@j §[|t1§|7 Roeagent tlfifzcaﬁcﬁg hole

net al accordin to any one of clainms 21 to

sWRIRIR {NeafUHReetofi iheigBiAle §OHicture, NHich is produced
subj ected to any roughening treatnent for pronoting

b?,‘i’:!?s@sbf’&hef 98168s i 2P asIDer Brdhagkap MIskdinaglagenl according
itted metal foil according to any one of clains 21

td engbnewiienaifns e 1etakifof blatsiregoppery farredby electroless
subjected to rust preventing treatnment with at | east

cangeis pletimg whbnorhd hbrogugupodenstisidtugeofr mhekbiterstitial
tin, zinc, chrom um nolybdenum cobalt and oxide

viddrdef st2ucturepriisnfedmedlsr i ng board, which is produced

by using the adhesion assisting aggnt fitted netal ,
foi | hecoftpmghesianpsshatong ageal fithed mgtas fopg acgording

process_for producing a printed-mﬁrin?.boar . Which
te st bs WhFedPephCHOPRERE hEMaGREET biF% es?F?ﬂgkﬂ epoxy

ra ngk;&ig%g% %Eé%p%lng§§5(é)olc|:om%%%%reg ! arllrg atr%ﬁ% LQQseiﬁ) fhaving a

phenolic hydroxyl group.

16, The adhesion assisting agent fitted metal foil according
to claim 15, wherein the component (C) further comprises 3 to 50%
by equivalent of a triazine-ring-containing novolak resin having
a phenolic hydroxyl group.

17. The adhesion assisting agent fittedmetal foil according
to claim 15 or 16, wherein the adhesion assisting agent composition
further comprises (B) apolymer componentwhichisable tobechemically
roughened, and the amount of the component (B) is from 0.5 to 25
parts by weight for 100 parts by weight of the component (&).

18. The adhesion assisting agent fitted metal foil according
toc any one of claims 15 to 17, wherein the component (B) is selected
from the group consisting of acrylonitrile butadiene rubber,
carboxylic acidmodified acrylonitrile butadiene rubber, carboxylic

acid modified acrylonitrile butadiene rubber particles, particles
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having a butadiene rubber core and an acrylic resin shell, polyvinyl
acetal resin, and carboxylic acid modified polyvinyl acetal resin.

19. The adhesion assisting agent fitted metal foil according
to any one of claims 15 to 18, wherein the surface of the metal foil
is- not subjected to any roughening treatment.

20. The adhesion assisting agent fitted metal foil according
to any one of claims 15 to 19, wherein the metal foil is copper foil
subjected to rust preventing treatment with at least one seleci';ed
fromthe group consisting of nickel, tin, zinc, chromium, molybdenum,
cobalt and oxide thereof.

21. PAnadhesionassistingagent fittedmetal foil, comprising
an adhesion assisting agent layer having a thickness of 0.1 to 10
pum on a metal whose surface has a ten-point average roughness Rz
of 2.0 ym or less, and the surface of the adhesion assisting agent
layer is able to undergo electroless plating by roughening chemically
the surface of the adhesion assisting agent layer after any metal
is chemically removed,

wherein the adhesion assisting agent layer comprises an
adhesion assisting agent composition comprising {A) an epoxy resin,
and the component (A)comprises a novolak epoxy resin and a rubber
modified epoxy resin.

22. The adhesion assisting agent fitted metal foil according
toclaim21, wherein the adhesion assisting agent composition further
comprises (B) a polymer component which is able to be chemically
roughened, (C) anepoxyresincuringagent, and (D} acuringaccelerator,

wherein 10 to 80%byweight of the component (A) is the rubbermodified

epoxy resin.




23. The adhesion assisting agent fitted metal foll according
to claim 21 or 22, wherein the component (B) is selected from the
group consisting of acrylonitrile butadiene rubber, carboxylic acid
modified acrylonitrile butadiene rubber, carboxylic acid meodified
acrylonitrile butadiene rubber particles, particles having a
butadiene rubber core and an acrylic resin shell, polyvinyl acetal
resin, and carboxylic acid modified polyvinyl acetal resin, and the
amount of the component (B) is from 0.5 to 25 parts by weight for
100 parts by weight of the compcnent (A).

24, The adhesion assisting agent fitted metal foil according
to any cne of claims 21 to 23, wherein the component (C) is selected
the group consisting of a phenol .ﬁovolak resin and a
triazine-ring-containing phenol novolak resin.

25. The adhesion assisting agent fitted metal foil according
to any one of claims 21 to 24, wherein the surface of the metal foil
is not subjected to any roughening treatment for promoting adhesive
force.

26. The adhesion assisting agent fitted metal foil according
to any one of claims 21 to 25, wherein the metal foll is copper foil
subjected to rust preventing treatment with at least one selected
from the group consistingof nickel, tin, zinc, chromium, molybdenum,
ccbalt and oxide thereof.

27. A printed-wiring board, which is produced by using the
adhesion assisting agent fitted metal foil according to any one of
claims 15 to 26.

28. A process for producing a printed-wiring board, which

comprises the step of using the adhesion assisting agent fittedmetal
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foil according to any one of claims 15 to Z6.
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