ADHESI ON ASSI STI NG AGENT FI TTED METAL FO L, AND

PRI NTED W RI NG BOARD USI NG THERECF 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 nt ed- WPHEFFONhAIZECTRICNCENE BRIMTED YRATHS HGHL. ng

agent fittedNAeRRINTED WIRINGEORAEPNBEEG (THEREATeNt | on

relates to a multi-layered wiring board, a

sem conduct or chip nmounted board and a. sem conduct or

packaged board, using the adhesion assisting agent

f&ﬁﬁﬁgafﬁﬁ%ﬁdfo'l Background Art [0002] In recent

years, electronic appliances have been required to be

Bbﬁ@éct | i ght wei ght and hi gh speed, and high

dens"I‘illeC@I:éé)e.rht()flnvgﬁt{Eneq:éﬂ"af:éé‘gt@o% dédrtmoad\aeaf@&mg agent

Production of a printed wring board by a

SieWeaagdidl veimet hod 415imgcedeGhaapl Bdd 0 Basy bERN same.  The

drawi ng attention. Japanese Patent Application

radedt Qe (sdbPrA)afNes tcl@- 42bdedl FHr0$LEd@cing a printed-wiring

sem -additive nethod of making interstitial via holes

Hcdaetleafidivrg r ehier rethekdoas dadislind ageesi nfiontedhi @dtzl foil.

circuit is to be fornmed, roughening the surface of

Ruréhpewgdne, byhehomenaion wilditrg e Rd matatimteredewetioly board,

conducting electroless plating to form a patterned,

| eenicophaciayy ¢lhisi sroungmd tkend f endi mg semdcondugiior [packaged

pattern-el ectropl ating. This nethod makes it possible

QQ§rﬁor?ﬁHﬁgnéPe aRNEPheR £65¢ Bk @8gek tH ttRé metal foil.
?stractlve met hod that an anmpbunt of side-etching is
EFGEC U EUPTher nore, there is a nethod of forming 1 a

EMDQU|t onto a resin-fitted netal foil by a

sem ; addlééﬁgaJE%EQ?delectronic 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 method 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 Pd 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 sgubstractive 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 foil

thi nner, 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 havin good circuit-formability

acair B tppwdueeesiypfAtked mﬁ%ﬂi 144 byiss éﬁlﬁ%e%d%ltﬁé@h%tmd

of formng a copper |ayer of about 1 pmthickness on

Ig oFdRyl éiof Q‘éée hey %%Pﬁ?%leoﬁ i9 AePLusehly Beesct Yo No.
and .l am_nati,ng t he

vVa osition deVICe
SUEETe gttt ﬁn%JfbstFa%rma&eF&a twfme&agﬁoeﬁﬁr foils of

adh%ﬁévf%%?%% 85%%%?@ i Fie RalRJGESroh DA KGR A ing resin.
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surface

cEH c’é I'T%H'rephw?f 1d ﬂ%s\é" réé‘gthd‘%dgk'ihgé‘&" wile g%%?agqqamg

ese nme eéré 1s generate nveni ence

gBB&t%leé&ﬁtttfsm&ﬂaw e ©f Oﬁﬂ?ﬁue gul ta%ﬂh Ake toyered

e shape of the roughene sur ace Since no

dﬂ@é’%‘aﬁé},eg nfethbaCsr $bARend & écgfﬁ&dlé # Be a0 imOfhickness
JP-A No. 7-221444, the nethod is advantageous for

of 04 Né ity llei Hece Wb ia@olkyifbh@e efiged biyCuplpesi ie@®ctron beam
However, the substrate itself becones expensive.
vapois;ddrios iedh advi ae k eandel swinalt ihy . theOfe=1] 1 thBt Aoidm an inner
2004- 025835 di scl oses a nethod of conducting
leyerwir<hdt netricoghbyn wshegive soptépyey.y sphdsh toopperendered
foil as a gower supply layer to formfine wring
aj peYgreIssiPpelylayert his nethod, 1VHs are made fromthe
aﬁ er face of the snoboth very thin copper foil, 2

is present on an insulating |ayer, for

|nter am._nar connect,j on.
& the me%hods o J%—A Nos

. 10-4254 and 2003-158364 out of
the above-mentioned 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 finewiring inexpensively. In thismethod, IVHs

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




El ectrol ess copper plating is then perfornmed, 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
WwEORPEE plrekbnsonas irsflatimy Yhyer ) dorhietecdafbmambonnection.
perforating nethod, w ndows having a dianeter equal to
El éett radfe sis\idprere mdeghiys Hieot pti idrogcapingd ambragheh saresist
| aser ray larger than each of the windows is
1pricatiedt edherentikert eci Mlt La fcreePar gée WeHersvfor making
met hod, w ndows |arger than the di aneter of |VHs are
TVislel s iodasstbbperintel thrapdkinssn o masegdsafhgsdiaegle laser
as the I'VH dianeter is irradiated to make the | VHs,
PeREQIRE gt TR e shs FEBT PFRAPPAr 32 L12g0ne g5 3hd tbe large

difficul
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h

ct%n E%P ol ger%o?gtl%g:]%ﬁ%ao& %Jﬁhegﬁ hggfn%eas (ﬁ%aﬂétépeequal to

end resin

tﬁ%? 8%'3 er ec#eefﬁg PRl tndY ghger o ec}dérrc'a NQ%er ray larger

ai ne there ar&e

thie @Qt‘ﬁ %'feﬁ?@ﬁl%& thatrghestdptomnxeamretvis pPeekrd 1arge
In the process for mass production. Alternatively,

wit@iv Wetdows Lakdsls 1haget htharditagetametfer Mifis T9HE are made
made in a copper foil by the | arge w ndow nethod, the

iheskbppet Sicde , thed kWA 4 Jasakerhy ke ldrge aasthall¥H,diameter
there is caused a problemthat plating around the

i\ atisa peditednafc0008)IVHS . hals beemedbet rdagcrébpd avi de~-A No.
wi ring boards which overcone the above-nentioned

2pPoM2EwSSanit asalifdianl hdeowss paymsdhpgrafdisrophasthe direct

fine wring, electric properties and production costs.
laser perforatlng 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 around 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 adhesi on assisting agent |ayer having a
thickness of 0.1 to 10 pmon a netal whose surface
oﬁaSiﬁetwﬂrﬂm@,nélamaﬁag@rbpaghhﬁssnﬁtpmbdﬂctﬁdhnmasts

| ess, wherein the adhesion assisting agent |ayer is
Aidi nichdIrlom ah hatheéwsieondassied itiyg prayéde wonpgs bpabds which
conprising: (A) an epoxy resin selected fromthe

age oupylt dnsirst iahl bita andverest pdwphr éspaueyy ayoperties.
aral kyl epoxy resin; and (C) an epoxy resin curing
agent. [0007] More specifically the present invention
relates to enbodi nents described in the follow ng
Digehesyud ofo thel 1yventieBos] (1) An enbodi nent of the

ﬁ gaent invention relates to an adhesion assisting

[ 8 t fitted netal foil conprising an adhesi on

assi Sﬁa %ﬁnt 5\#8% %B?y‘%”%n al%@é&‘{‘l %Si?ef)gttes 4ot a% .:ch%qemon

pm on as a ten- avera
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poxy fesin a polymer conmponent which is able to

nk§ aF'%@Hlﬁé\irhﬁ’ a&eygg@@ou{;@]essmze@pw Of @8I0t TéEd N@herein the
agent, and (D) a curing accelerator. The conponent

2R s rehek abt Indragedt hbpbeny foinmddd Fuae anTithedmponesitsting
4 (B) may conprise cross-linked rubber particles. The

agents S:anpbkétion wbhhpriphtd: ¢Resamapbry selsaat selldatema from the
acrylonitrile butadi ene rubber,

group consisting of a novolak epoxy resin and an aralkyl epoxy resin;

and (C) an epoxy resin curing agent.

[0007]

More specifically, the present invention 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 pm on a metal
whose surface 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) 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

component (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 nmay be selected froma

pol yvinyl acetal resin and a carboxylic acid nodified

(BO| yay nympac eé adrasesilinkéd ribdeadbest ol esassitst ichgss-1linked
agent conposition, the amount of the conponent (B) is
rilbber pr@r&itbe2bapae ssldytavki g adorlctOrpae betbgiene rubber,
wei ght of the conmponent (A). The component (C) nay
Ceohpribec acphandl Lirslatak aradira 1e Pgadptremohblenorakboxylic
resin may be a triazine-ring-containing phenol novol ak
acégdgdi Pred epmablopl tyhee by s eofubiea pestarles, pedparticles
subj ected to any roughening treatnent _for pronoting
héHﬁ%%l%é“ﬁ@ﬁééneTﬁéﬁﬁﬁtéprﬁsan%#%¥éFEHﬂ&CdEE§EﬁhFéﬂF The
sub ectegggo rust preventi treatment with at

CERBORE e dPed T OTRAITE, aé’ﬁ’ O SAPERLITSIAH - oﬂk@ePO{WmYl

ur f a e netal

S Eoresin 05y Ph e leslat REpT it eatvantys ar dasotp R 2
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pro by use 0 esl“on assi’sting agen
%Q’hngf Qhbnt VAR &l—;ﬁlt e lain&gn?()'feiﬁ%té‘% MERN(HNes from
esl on SSIStI agent |ayer t he adhesi on

Oa§%§t2'5n§a%% &léidlﬁ:d beSW@%Ja?'Ele%lgﬁf‘%@%he component
el ectroconductive circuit is O. N°m or "nore at 20C.

(EML t ITeemesifporahte ToP dhdke Rion@lr 1 86 RSNt nbVEK r@BihS$ The
a printed-w ringboardwhich is producedby use of the

phdheshovoBsstredimgpy lagentibkined inet-abntoiniranshdmd novolak
any one of a through hole structure and an

reater sPrefetabliva tiot eusfzoetdrighe mefal 46 rgltasulipdieidnge any
formed by electrol ess copper plating after chemnica

regdigfadion greatnert dagepsompiaing eherivegpurs.-e The metal is
structure or the interstitial via hole structure

PF%F‘?]’%QP”A@@%P%H ﬁ@lic?%é%?@s@nf@ﬁ@éﬁf’?@ﬁm%Itéffﬁﬁlﬁent with

ageleelals@ one selected 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 invention is a
printed-wiringboardwhich isproducedbyusecof theadhesionassisting
agent fitted metal foil and has any one of a through hole structure
and an interstitial via hole 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 m or |less, an adhesion assisting
agent layer of 0.1 to 10 pmin thickness which
nprises an adhesi on assisting agent conposition

t@éﬁﬁﬂesﬁM@ugb)&plaﬁtaid@ruw o< ﬁbﬁyngegshlw Née:) hghe structure
ep resin curjng agent wherein the conponent
1§o§‘ﬁ¥r?esdes %@FO&F&PMO £BeibyeRavt g vansheno Mile thyd rF@@}Ilng can
B roug dhesi on assi sting agent conposition may

ubPt %?n F$8Y “hfs ARE=Ednponent (C), 3 to 50% by
ﬁg %xalent of a triazine-ring-containing novol ak resin

ving a phenolic hydroxyl group. The adhesi on

o LofoR bR E T o e e B B o o
?ﬂé’gﬂ?rp %’slsggﬁj%t nﬁnPPPEeooI'nﬁ%Qf £ OgBﬁ,g%:téél%”%}é Peetal

om O ts by wel

98l Qo f shipea COMRRNE M er{ D 1n€h§v&0ar§%o ngghnés@ TRy e be ¢ pm

selected fromacrylonitrile butadiene ru

o€alBeX W £ihedGbd s¥Rdktigg agentyhapit birle 104 agl ?Jﬁ'l% thickness
rubber, carboxylic acid "nodified acrylonitri

wbi.lctladjoetpm sedbearadrasstiosl €51igtaht £0es BaMbdrd tidn comprising
but adi ene rubber core and an acrylic resin shell, a

(polepvdrajlkyaegoaly reasdaniand &daa eparpaxgihcuadng agent wherein
nodi fi ed pol yvinyl acetal resin. Preferably, the

tb@ﬁ@m@@ﬁqﬁttqk£QMﬂmabesehhraiknbreshbbawinghEmﬁnumichydroxyl
roughening treatnent. The netal foil is preferably

IEdpper Thopihesim) astied ing aggst cprpoeht jorgray Batthemtcomprise,
wth at | east one selected fromnickel, tin, zinc,

2 hHSHCHPORBRY btfenurh teobidt tbyaﬁ&UbWJd@tt Rr 8of . 6

t ed d d f the
SE S e ehg P Oe IR FedERaE e & Prenol L€ 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 (A). 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 mon a netal
whose surface has a ten-point average roughness Rz of
2.0 mor less, the surface of the adhesion assisting
agent |ayer being able to undergo electroless plating
ARF NG gghehT Hep berr e f e profutditbadbesi dhe agbssion agsisting
agent _| ayer chemcally after any netalis chemcally
aﬂgﬁﬁvg&ﬁ equiferailntehle- adhesi on assisting agent |ayer
[igﬁéﬁrned from an adhesi on assisting agent

¢ sition conprising (A) an epoxy resin, and the

prer erndry . At ERBE At 2%%?‘%?1%3@3%«'1{%%2%%%@@% to an
TR RS S RSP
aERPX irfgesalgr@n’e;arjéé}r%gi ﬁ&?t 2205 (ks n%f’&;o'.fﬂgto 10.um on @ metal

accel erat e conponen i's pref y

Bo89Vak2K-EPRX%Y: E8SL i _
BoB0 Lol Bhe2RaYY: LRI A ANTa e f bt/ £Gr PV ox ess,

tEORPONLNS o f AheiathBE €68 h 36! ¥t triteadatitlely ol ihinedh 18R dergo

resin. The conponent (B) is selected from

edetytaridsr bl et bug asli eveghehbes ,theCauboxyé i atkedadhesion
nodi fied acrylonitrile butadi ene rubber, carboxylic

aasigt imghddredl saerydheniitel L gabtuendhenet s Ubdehemical ly removed,
particles, particles having a butadi ene rubber core

wagite dnthe pghesicerr hds Sielng agergol ywamys foaned dromesiaghesion
and a carboxylic acid nodified polyvinyl acetal resin.

PR T HE G BT GPMRSSL 519ThGoRpER LD POAR EBAXY tesin, and the
anount of the caonponent (Bi may be from0.5 to 25
CoEEy (i gPRPTiGes160npEriak BPxNer Rt of P¥dkerably, the

oSREB RS Vi U5 SOIBIBEDY D IRV, SOIPIAPE. B T i,
(grgfag%bggﬁ%lg :cgjgnﬁgr grzl.ugvjvheighgggra%bllél 'tot Qe-e c%%gnfiggflgfrc}uhg%ened,
(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,

carboxylicacidmodified 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
phene haosabedinesansarst attd agdesentngmasriEionngighenel novolak
possible to produce a nulti-layered wiring board which
r'tgkta peeferrplist EbpgUr fagai vhitbat netal et lobt dotegubiected

when a Eﬁéghened copper foil is used while being
LR ZPADTHIOLDEBY mifg ThPRe IoF PERget ang aghpehve force. The metal

.excellent _in noisture_absorbin nd heat resistin
LS RN LY BOHBAT ACThr SRRETG 0 A8 ENDOMTHRTS1BY Hatment
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%ed fapanese atent

subj ect matter contal in
f&opl i cations No. 2004-326649 filed on Novenber 10,
2004, No. 2005-005130 filed on January 12, 2005 and
[NDL1j2005- 155331 filed onvay 27, 2005 the disclosure
of which is expressly incorporated herein by
r ef erfreeding ts thptdnieidimeBt § &ff DRS Griekhonmfentthen, it is
Drawings 8 [0014] Fig. 1 is a sectional view
pdddilder tat pngdare exaiilie leferedpwiriiss bobind whiaHudsng peeling
printed-wiring board according to the 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 thedisclosure of which isexpressly 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

[6V®tlage roughness Rz of 2.0 pmor |ess, wherein the
adhesi on assisting agent layer is forned from an
adhesFbh- asisi sseagiorajeniew obposttatdmaconprimpgyef @Arocess
an epoxy resin selected fromthe group consisting of

Tt RARSIUERPEpB BT FESOTWAREP ArPRRTE REFOEBING Tredihn; Pregrit
(C an epoxy resin curing agent. [0016] As the surface

s of the netal foil, a ten-point average

rough ess R%) accordln to JIS_B 0601 of bo% )
surfa 8 gRrivig eéfée\‘“r%?n% BFft Lo} evaluation
electrlc ch cteristics. The exanples of the netal

'8 ?Ctﬁﬂﬁ 682 g%ﬁ&té?e not particularly limted to,

copper, nickel, and alum numfoils. As the netal
foil, commonly used copper foil can be used. Wen the

B%%ée Uodedl onffg(l:%nﬁﬁﬂgebué Olile Qr;éﬁﬂbzgat H for producing

copper copper sulfate are, for
[@xaple, as follows: sulfuric acid: 50-100 g/L,
copper: 30-100 g/L, liquid tenperature: 20-80C, and

cur r eftte g@PSAinEnth StHOHPALLER: 1hPeRt LOPPETated to an adhesion
pyr ophosphate bath, the conditions are, for exanple,

assl ftdhlyovgent potasbineta pyoophespbal €ind @A-afd@s@bh assisting
copper: 10-50 g/L, liquid tenperature: 30-60C, pH

a@ri?]l ayerhagwuineatthdeksess of . 10cAL dpR.on ¥/aetalighose 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 acdhesion 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.

[0016]

As the surface roughness of themetal foil, a ten-point average
roughness (Rz) according to JIS B 0601 of both surfaces is 2.0 im
or less from a viewpoint of electric characteristics. The examples
of themetal foil include, but arenct particularlylimited 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
metal foil has no | egs" neans that the extent of
PiirevmirdgScohatihve thet apngbilonss agaml For Wrampleheas follows:

extent of unevenness on the netal foil is snal
PEbRpENIF HYECPHRER A6t LEHRT P oH lporpPBes: tHao0ne/L, liquid
circuit is forned on the resin_ after etchlng [ 0017]
Y

CHPIRA M er hat ~ SUk abl: r%dg%né@g RNt depeak v ob 114G §Vdm2
VG A R TULgROAAE T R Renfo s i ndeBays  cal
PR R SFR e%%s"é%‘cﬁstcgfi@%%'sr | st iare s drarmonly
Sl%q i eép%ogui oar g’ﬂbﬁgﬁni gc%%gr%exj;l% ca Sled l“roughenlnq

wrin can use e surrace

tf@é&gﬁéﬁﬁ%s’s %olﬁggﬁnbégé?ltf t&gﬁr 88l {fec‘rpfc%%eqmr% tredtment

m or | ess. In or orw1 Ine wWmr

186t chabhcts %opﬁ@é@tﬂh% m&‘?z’&’ﬁ /e tLiL 19%&&%&&:9&@&% the

of 5 pmor less preferably, nore preferably 3.0 pmor

méeslS foandhd siricheegs he Thet hosuifAcese Nami10 1811 ONEIONRS S egs”
Rz of 2.0 mor less is preferably. The peel able type

mewisathd bithe ekeha® fantaraninesswi the @@bab&opeel £e8maFDr When
exanple, a very thin, peelable type copper foil is

tpr cifest &Y drervenngsa orettdde oeide foilorigasingllmedoppeal foil
| ayer, which becones a peel able |ayer, on a carrier

dges RotheANaig en tifintkaBsstiet 1O-Giranidnils tiwemetormithy aesin

oo etbhing 2 M9
[0017]

Provided that surface roughness Rz of a metal foil is 2.0 um
or less, aglossy faceofmetal foil which is subjected £o no roughening
treatment can be used.

[0018]

The thickness of the metal foil is not particularly limited.
A metal foil having a thickness of 105 pm 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 foil havingathickness of 5umor less preferably, morepreferably

3.0 um or less, and further the both surfaces having a roughness

Rz of 2.0 um or less is preferably. The peelable type metal foil

10



a thickness of 0.3-5.0 pmthereon. 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 fornmed _under the foll ow ng
hasrdianges: Wpeheel laﬁpgﬁ@%hogaﬁ@@:émpleoamy gin, peelable
copper 10-50_9g/ L, qui d tenperature: 30-60C, pH
tgoa Jcopged feahﬁnp%wgﬁ@yby O REdAPE T3 tq¥éd€a%§ fganic
usi ng a f0|I ch a ower s | ayer, the wirj
PErab Teey s%%em% APepL L it SRsFLeP roil
| nst ead, of pe bl there can be u
ham%m et sonpa Fo i Ra0 T o SR the ﬁu%?fc% FPé} having
kel rei 0 Th e e
PEIEBes Whien 5 T A HTEs b SRdeR Pe BroBrR Y tate

bﬁl%) %ﬁ%qﬁj@ttaq FoSE mQ{/%\éeP&gﬁ@é %&3 legﬁ)le,-rﬁﬁdéy%e fol]Tow1ng

reventl ng treatnent can usi ng any one

caﬁ&monst' Bulf&flrtcac&‘ar o Yo apiy%??em afl1eebglt, 1iquig

oxl de thereof or an alloy thereof is preferred to

tEmRcitn ehe s hUstechr BMENdULNGHr BahsBNE: oMsthoatat@dESt In the
one selected fromzinc and chrom um These can be

chos e a bobheen ptbphéspiatenbhbe, NHeaetol | fdiyl may be formed
sputtering, electroplating, or electroless plating.
ukdemthize fol topngptcontiitdshs; peitessiopl@tiophpospbate: 100-700
preferred. Specifically, the treatnent is conducted by
glki mypaerpl HH3ggt by dri cuodt tanpiergtone: GO-#6fe oH:netdd, and
salts selected from 11 nickel, tin, zinc, chrom um
cwprgridesuai Bivt ch@awdmtr omttmae cepevpbiuRingr 8| Bebt such as
reliability and others, fpreferred t.o conduct
apw%werrn@uwa?(zéhlcwrﬁraitﬁg ww&g RrBRBEL % %9@0%@@1@ will

gr ec! I:élth? Ilggeggd Igsﬁg@@ ;;‘%}ip peefalgfe) t%"é,' %lﬁére cansbe 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 therecf or an alloy
thereof. It is preferred to conduct the rust preventing treatment
withat least one selected fromzinc 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
A dn2, and a conducting tine is appropriately

nsekiot ddnf r siME hechiafigelof nal yhslengy degorrflt. From the
preferably 1 to 30 seconds. The anount .of the rust

v ppvavEnth oig L akerarel i Mt YouptAbke iy %ﬁés;aﬁeareﬁﬁ@ conduct
nmetal, and the total anmount thereof i.s eferablg , £

DI GHILEh 6 SO062 GENTERCHf TheXOrLSP TR BAEI T e Pl tation o

] | [ hi ck, . hi hj

ST G O TBLET 1t ESaPECtTT AP AOT B L1 1h 80, B Wecessary
d.. Lf it j t. ' Ll i Li

B g ot hasThettlesa ot ogul CpubEREate or

a't%ueff%megngfgéicﬁd h?eg GoRAYeL, afoq.'lh Egg?ﬁﬁa ihgat FBMLA00y used in

rust preventing treatnent 1ayer. en a chronmate
r&al efs dohdRENBlat AhdlQEr §asBmbdl dtha ePeebhNEbon
aét%ghgt Eﬁga¥h%ng§}n cgﬁ %e g%reventém. Thus, the

tifsatdmit s gosef ul ysepes),f healdnentt densitestned plsting is
conduct ed by, using an aqueous sol ution contai ning

aEﬁWaQ@llyCBéDéﬂﬂdm ifeps. tiderehyeonst e. 1 rigatiitenydngn and a

e conducted by nere imrersion treatnent. Preferably,

cbhdudirieat mene 1s apprdpetietelbysedathedeftoedtwentngdhef 1 to
treatnment is preferably conducted under the follow ng

6 orelictridens pre beffalhdilc heodfit seccdds- 50Ty emoppE af fthe rust
bath tenperature: 0-60C, current density: 0.1-5 Al dn2,

preierang metabl yipyohidapendsion gheskivh@f. thadietad  fnd the
sodi um di chromat e, . potassi um chromate or %fas [, LM

teraheseHnE Fherass LsaREeierebdy Finmtt Her ord .Hg? . 1f the

referred that the ou I, r . . .
rgst preventlng trea‘cmentt ng?ér 1%yteoo gfurt:]tg,e 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. Whenachromate 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 agueous 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 net hoxysi | ane and
2- (3, 4-epoxycycl ohexyl )et hyl tri met hoxysi | ane; am no
functional silanes such as
3- am nopropyl trimet hoxysil ane, N-2-(am noethyl)
eIRGRoAFEE Bpyimeri frek Ny SeTans - afes el parAcsdamhgighromate,
3- ami nopr opyl met hyl di net hoxysi | ane; olef in functiona
PLGASHIEE SHERatEs OF RGFeF$ st Kdehsprakr may be used.

Q\ﬁ | phenyl tri met hoxysi | ane, and
i%ltris(z nethoxyethoxy)silane acrylic functionw

il h h
et ha e ARG gl Br el TERTes oaEnias Suchost Tier of the
m 'aqe]tt(;‘ﬂ: 'f?ﬂ: %/ agggé/hgg hfg’itllg%yéonq %g agentnerE?x%Bn 3es of the

uncti ona nes suc

st a@a%rc%%%ﬁeﬁggexhﬁ ELOBLDOXYSH 4 ANGst Hmltséd ‘%?Ségr?%?/ fg%%ﬁ:mal

e age s an epoxy or am no group
sﬂ%ﬁ%bd%b}’i‘gaé @gqggpa&ﬁsﬂ l{tﬂ‘rﬁé y\@ltla gncli
hesi on assisting agent ich can be app ater.
2-[(@023]213 ToRExRE) deed taligRenotyd Mdre BRALAD OfurRticnal
m xture thereof. The coupling agent is adsorbed on
sitlaeeresath fad 13-ayi dbSEs Mitrgme bigox pgidrine, NNa2-s pdmieie thyl)
such as water to give a concentration of 0.1 to 15

3~gnli nepdop e iaephykygl eneg| entr Wele- @Eosnbiengyl he

resultant onto the netal foil. The silane coupling
3-agénopsyry ity l domeldsess idade; bdrfidd funchiahaikyilanes such
groups of the rust preventing netal on the surface of

ag Hén%‘f@merféiqussbara%: tVg-npép bmimethogpat 1 ans.f ianm

ﬁbl e bonds. 13 are forned by heatin ul travi ol et
‘VJW SH%%H B EPXYRENIX WS 1dpner aqyd isi Laﬁfetl@aam%@nes such

eat ne In tgg cas of the heatin 2

A B PO S e s apr Ry ey far Tt dpna!
s%%ﬁrg% ;sg{cesﬂges hr%e%rroat%rt P %O%%qu{ rlmeghggysslelca%%qsand mercapto
functional silanes such as 3-mercaptopropyltrimethoxysilane. Itis
desired that the agent has an epoxy or amino group in the molecule,
considering the compatibility thereof 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 dissclving the
agent in a solvent such as water to give a concentration of 0.1 to
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 themetal 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 t
apen founfedt by ber s slisay ket Hanagdiatign e téléhéé]F%rﬁfter

assi sting agent nmay not express its effect, If.th
thAisdkABS TP LABE L TERARSR D mID Hiecadmedi bif gggpyfg,n&he foil

te%%?%c&?@?tpi‘?héﬁsvﬁ%%geﬁb:%f‘rg@'ﬂf%% REETEATE a "Eemperature
| heat di

E‘%@L'F%‘fo B rincet on e TRy Chf STt har i raviolet
it det t

S, R Ty S B s

r gl ass cloth substrate is
a?rr%@eg%a?@gb%?hcng hi gh-Tg epoxy resin, a polyimde

6@?“‘ or a cyanate resin. This is because the adhesi on
aSS|st|ng agent has a lower Tg, a large therma

expangt ar sRefdriagl enthatafle @opbgheoidi tetled With the silane
constant than the interlamnar insulating nmaterial.

cdhel iy £deiasss ebsvedrdcbyhé Behappdry hagistsinmagent containing
preferably in the range of 0.1 to 5.0 pm When the

abhhépdenesestangesarf rreretial tapnpoent . t Mhehéhickness of the
resistance, the dielectric property and ot her

adhes ot esssttiosy nbent tisedémiratlanimahe peudeariing. 1 to 10 pm.
material has are hardly deteriorated. 14 [0025] The
Iép@)@thé@mﬁf(sﬁ&sckﬁﬂsaﬂihé@l G4 tRe Hehedhorl Fs SiSSLFRENT agent
agent conposition _is selected fraogma novol ak ep%z

mpR G SHET RS arta gﬂ?ec%po;; tegithickness is more n 10 pm,

the adhesion assisting agent has an advantage 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 insulating 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 expansioncoefficient
and a higher dielectric constant than the interlaminar insulating
material. The thickness obtained by the applying is more preferably
in the range of 0.1 to 5.0 pm. When the thickness ranges from 0.1
to 5.0 pm, the heat resistance, the dielectric property and other
characteristics that the interlaminar insulating material has are

hardly deteriorated.
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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
regéfsented by the following fornula (1): C CHCHzZ-

e CH2 U CH2~~!~~~~) - ~l CP HO ) [0027] wherein

p represents 1 to S. These nmaybe used alone or in
combi RAE EPRXYIFeqifo (B Crpraingfetebhe FBEEPnBaSHStésg agent
of a commercially avail able product thereof, include
CREPBDOOSTY 4R TpISEFeFesTHbR PRECHYE FECEY(A§SHhéngi #p dralkyl
1.7 on average) and NC-30005-H (an epoxy resin of the
PoFMC ') wherein p is 2.8 on average),

[gaggiactured by N ppon Kayaku Co., Ltd. [0029] The

yl epoxy resin is represented by the foll ow ng

formu r el ; r tisc i

such 3 aBgn e Finget N 4 R R aR P T s P . oue
: Di r : - - -

ey M Do PSR E B LR P R Ren N e
TEURSINAIURNERERY rd 16l HEGi MBI Wi ph8A DY st RIRRY¥E 880G novolak
phenyl groups.” q represents recurring units, and the

eg@i@qresqh thetantiiry be ApimPaldt redbast Yo HibAbhed. ddivative

[

in the molecule. Examples thereof include epoxy resins represented

by the following formula (1):

CQ;—;CHCH:- HzCﬁ—;CHz
|

[0027]

whereinprepresents 1 to 5. Thesemaybe usedalcne or incombination
of two or more thereof.

[ooz8]

Examples of a commercially available product thereof include
NC~-3000S {anepoxy resincf the formula (1) whereinp isl.7 onaverage)
and NC-3000S~-H {an epoxy resin of the formula (1) wherein p is 2.8
on average), manufactured by Nippon Kayaku Co., Ltd.

[0029]
The aralkyl epoxy resin is representedby the following formula

2. Therein, X and Y represent aromatic rings such as a benzene ring,
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YI 1 g (2) [0030] Specific exanples of the aral kyl

epoxy resin include, but are not |limted to, fornula
3to 5 [0031] First, the following forrmula 3 is

given: 00- ~~O-Hr (3) [0032] wherein r represents 1

to 5. [0033] Particularly useful are epoxy resins
containing an aromatic ring of a biphenyl structure

in the nmolecule (fornula 4): 16 07 OU (4) [0034 _
appehthal ena ere sertab irhesyvs stangtepoxy Hydsegrn inthearomatic
contai ning an aromatic ring of a naphthal ene structure
riRgy @il % apy: Y pay be wb%tl(@gﬂ%[iooisﬂamp&ﬁéroefi fhg substituent (s)
represents 1 to S.. This is be a%fe hese are excel |l ent
DALYRR FIEEGVAL r 8Hth SEOPHD FA PSR SEaHF hedt zoPresents

rcraggfrsitnagn%%i%gg gxlgcys?:het gg%bgrr eofEft gclt.lllrl:\Lli?S i[sO%%%] particularly

limited.

i"" 0 T‘*’ 0
TN N @
g

[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:
Osnfioz D~\/:0;
T O
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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These resins may be used alone or in the formof a

m xture 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. [0037] Exanples of a commercially
avai |l abl e pr t of the aralkyl resin include,

but are no rted to, bured 17 by

M t sui ETI™E . \ 5 NC-{30005- H

manuf act ' ‘ +1-Hand ESN- 170
and ESN- 48 S 3 | Chem ca
Co., Ltd., the lproduct being not linitedgo the&®

exanpl es. [0038] A rubber nodified epoxy resin maybe

cont ai ned as the conponent (A) The rubber nodified

5 f resin can be used w thout any specific

ation if the resin is a product commercially

vai ] able for sive_or int. [0039] Exanples of a

RS & gﬁpyea%ﬁimte Brofhict thereof ncl ude
EPI CLON. TSR- 960. nanuf act ur ed . by .Dai nj Rpon

CRREhTCAIMES PHES NHIARED 6 YR85 2 ﬂ%p%gﬁléﬁéﬁmctme

E?ﬁﬁﬁ%? ganufactured by Tohto Chem cal Industry Co.,
product being not limted to these

exanpl es. [0040] The, conponent (A) may contain the
novol ak epoxy rési/nyand the rubber dmdified epoxy
resin. The cont/ent_of the rubber nodifigd epoxy resin

is pref of the
epoxy

(8)
[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 therecf. 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
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resins. When the rubber nodified epoxy resinis

i ncorporated, the adhesive property to the netal foi
surface subjected to no roughening treatnent is

i mproved. However, if the content is |ess than 10% by
wei ght, the effect cannot be sufficiently exhibited.
If the content is nore than 80% by wei ght, the heat
resistance is poor. The content is nore preferably

by Mbhs3e Ehemiouley WG ghi'c— @0 prdilo00Rsr e mandecspred by
the rubber nodified epoxy resin may be 18 used. _The

NEBboR KRl CP herlddt /| el Hhave. ket ighagnpiagbured by
based _on_%by weight. [0042] |t is preferred that.the

NSRS SR ke STIHIA Bfent L idnp 4P P EoRE A b\ L Fed to
tggl nmer ich is able to be chemically roughened.

A e of 5t he conponent (B) include cross-Iinked

[qﬁ? r particles, and polyvinyl acetal resin. [0043]
e cross-1linked rubber particles are preferably of at

| east g r%BSel‘irqBEli ffé&%?gg%%lé%@: ﬁ%??eﬁéo%%trfa:iggd%‘ét% ESfponent

rubber particles, ca IC ac

(RET Y IreBidubbb e rddt 2dL8BeoL1IRREE N Pah G R wi Rt any specific
particl es having a butadiene rubber core and an

1261 Y4t iGn' %1 Phe Sh®iln 10848todie aemmbpridIly @vailable for
but adi ene rubber particles are a naterial obtained by

agiopolvareri pebgt acrylonitril e and but adi ene,
cross-linking the resultant product partially at the

[802% of the copolynerization, and then making it
into particles. The carboxylic acid nodified .
acr yl Bramgidseod gt cofirears ipdbervaidebl e lpyodegh Whereof include

EPICLON TSR-960 manufactured by Dainippon Ink & Chemicals, Inc.,
and EPOTOHTO YR-102 and SUMIEPCXY ESC-~500 manufactured by Tohto
Chemical Industry Co., Ltd., the product being not limited to these
examples.

[0040]

The component (A) may contain the novolak epoxy resin and the
rubbermodifiedepoxy resin. The content 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 tc 70% by weight.

[0041]

Two or more kinds of the rubber modified epoxy resin may be
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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

and an acrylic resin shell can be obtained by

t wo- st age pol ynerization, that is, polynerizing

but adi ene particles by enulsion pol yneri zati on and

subsequent |y keepi ng on yneri zation of a

UF6A ow&' %ﬂ?Eﬁﬁﬁﬂoﬁdfh%mBhﬁéﬁ@ﬁeome%&ﬁ%HQQFangebased
aci d. Th ize of the particles can be rendered a

OBrPnE W ge particle si ze of 50 nmto 1 m These

gﬁé?g used alone or in conbination 19 of two or nore
[ of [0045] Exanples of a connercially avai |l abl e

produst of Lhe. SO L ARG IDILLI £ 200 ANLEL: k1o

, f
cabgéir?g @ a$$l)%ﬂ’e%lib:?18%%£ )60‘]683@%%/ r?:tal'lqg{ goughened.
E8S B X RMRLE S EE@HP' @9 m%fluae%%%gtﬁmkédrey@éf ﬁQi’@lcles,

product of the prticles having a butadi ene

aﬁgrgofggaﬁy1 aeLydi od8si.n shell include, but are not
limted to, EXL-2655 nanufactured by Rohm and Haas

(dapan and AC-3832 manufactured by Takeda Chem ca

I ndustries, Ltd., the product being not limted to

t hese Texarmlses 1 ihkéd Glbbée ppelkyvi ey laragetedlercediyof at least
preferably at |east one selected froma polyvinyl

caeekatd reedientad of rorc Achykyhi tride dubhedidnedupbeyvpayticles,
acetal resin. [0047) The kind of the polyvinyl acetal
caebonglia heldmodhfied aryutexiirilgrioupdicher ailypergparticles,
t he amount of acetyl groups therein are not

aparRITUIdrPyha T IRG édbutﬁfélewl YHERS L SOTEnAe fregcrylic resin

hgpeor s

[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 into particles. 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
apolymerization of amonomer, such as anacrylic acidester or acrylic
acid. The size of the particles can be rendered a primary average

particlesizeof50nmtolum. Thesemaybeusedaloneor incombination
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preferably from 1000 to 2500. If the polynerization

degree is in this range, solder heat resistance can

be ensured and the viscosity and handleability of the

varni sh are al so good. The nunber - aver age

pol yneri zati on degree of the polyvinyl acetal resin

can be determned from for exanple, the

nunber - aver age nol ecul ar wei ght of polyvinyl acetate,
06wﬁWQ1qrsmar§t5?%#qa§ ‘material thereof (the nolecul ar

ht being nmeasured by use of a calibration curve
%@4 standard pol ystyrene according to gel perneation

L e i B T
T et W o o TV
oS5 S IO R SR SIS SHUAPIEES): e
(EUTEE@'- 09 r%duﬁ@ggf‘n %Q%ﬁ@gd%()%@%e 186 U8dmp) es

Denki "Kagaku Kogyo abushlkl Kai s e conponent
of g)coﬁlﬁ\@rgfayﬁﬁgvﬁ 1988 eQrokdlict be R IRNES mlawﬁggqiutadlene

0049] It is preferred that the cross-linked ru

rtﬁlﬂfetﬂ ebes aadan the yp ot wasnyl siaciat ahcl@sd NBublZaUsEE 1imited
toget her as the conponents (B) , because t he peel i ng
tst mgtlsof méheramiabdf oy | Rand ahbHeHpee| Japgns tné nigt+8832
of the electroless plated filmafter chemcally
maroLfHatungddrne Ta kery Cuent cd1005)s Hm eshel.tabihesheproduct being
assi sting agent conposition, the anount of the
neonpoiset {8)these egmPlesto 25 parts by weight for
100 parts by weight of the conmponent (A). If the
ANt of the component (B) is less than 0.5 parts by

wei ht t he peeling strength, of tal foi
g he polyx?myl agetal resm is prggerably at least one selected

fromapolyvinyl acetal resinandacarboxylicacidmodified 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 polymerization 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
polymerizationdegree of the polyvinyl acetal resin canbe determined
from, for example, the number-average molecular weight of polyvinyl
acetate, which is a starting material thereof (the molecular weight
beingmeasured by use of a calibration curve of a standard polystyrene

according to gel permeation chromatography). A carboxylic acid
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or the peeling strength of the el ectrol ess plated
filmafter chemcally roughning tends to decrease. If
the amount is nore than 25 parts by weight, the

sol der heat resistance, the insulation reliability

and others tend to decrease. In particular, it is nmuch
preferred that the anount of the cross I i nked rubber

particl es a d that of V|n acetal resin are
m@Q&Flﬁdcﬁr & BEr?@?kﬁﬁkﬁng t he peeling

ih gggth of the nmetal foil and the peeling strength of
[PR&% L1 ect r ol ess plated filmafter chem cally roughning

are ' ﬁ%r ovg%s \?ﬂft g&of#l%);lhacec‘gaﬁpjs Qc,gle%giz[}{:lfﬁ& aEHF%Ee not

IS CO I ncor pOI' ron O

@ﬁﬁpg&%@ § B Bhe; pegl bnqaﬁtg 03559745 | Byl oWy 500&@5 KS-3Z,

poxy Tesin curing ag S ‘appropri at él’y

Kg%e%e@z 'I{S—%CC%R@RQC?BW ttaaae%&%@@%&mfa@&rewb%emm

hé’ conponent for exanple novol ak epoxy
ch@ﬁwal Ehe, eeRAPoReAtpEiEh RreRer a - 29@1@0@%”56(2@@@@@ 6000FEP

novol ak resin and nore preferably contains a

mahi182ENedd PP DeaRt MadiaRg HUBROKaetalkakkdiesian. THY sohSonent
because the peeling strength of the netal foil and

(Bhecpedld ngesit s btigd orofint hke edremimatliesstidaded film
after chemcally roughning are inproved. Wen the
[60APDNent (A) is an aral kyl epoxy resin, it is

preferred that an aral kyl resin having a phenolic

hydr 0%yl i growgseirsed omadi tbe caesyHenkeApoaernr Eeyticles and
LOOSZ] The triazi ne-ring-containing phenol novol ak

tpegicd winyl prekal resevsiade vead RoapEhel Astthe FRIfpnents (8),

SRERe St ey S0 010 PO AR S0} TP 15 e
FOBEHDR AL IS 10y The MALGUED LSl fly are
iRpeL L Pl y from

- [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
or thepeelingstrengthof theelectrolessplatedfilmafterchemically
roughning tends to decrease. If the amount is more than 25 parts
by weight, the solder 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 film after chemically roughning are improved.
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10 to 25% by wei ght, nore preferably from 12 to 19% by
weight. If the nitrogen content in the nolecule is in
this range, dielectric |oss does not becone very

| arge. Additionally, when the adhesion assisting
agent is made into varnish, the solubility thereof
into a solvent is appropriate so that the renmaining

amount of undi ssolved products is restrained. The
TP 1. FPHET COmARTtn G BREHDTC oV GPRRC Tebi HRpEnche

.can be used preferably has, a, nu r-average | ecul ar
PG 030BE 074 GOTLSRARDy & 1 aTE: HEF i ae Fendth s low.
[Qﬁﬁgfr-average nol ecul ar 22 wei ght of 500 to 600. A
e kind of this resin my be used, or a
n

mbi pali j h .
om0 ] e 0 Sl 15 e
:HeAERNCRe: QNN GAUSEY BBRAOLNS Cigaslontd () s,

an a e and a triazine-ring-containing conmpoun

t8F &pfh1ef 8 hovIaeeBx9 £E£S0! thkScagsshdisti@adpeésdraply
phenol ; a triazine-ring-containing cresol pheno

cBRVAIraK phesbl hSvdllBPaEetn A5 teeCHestbralsily con@adhs a
o-, m and p-cresols can be used. As the

t b1 & Bizigre- hyRgok tairaing pigeredmporoidk rédier.e Tlais e hesedse the
nmel am n, guanam ne and derivatives thereof, and

peyainy istracgith arfdtdemeatatli Yekl #hdr Bod pepQ064]stBeamgphest the
of a commercially avail abl e product thereof include

eletaxilessr phgtedntidimipdger rdswiicphérorowmvdingk aresimeroved.
PHENCLI TE EXB-9829 (nitrogen content: 18% by wei ght)

Wher the gomsorent ridgehs doArehkyl EFpYyrapiyntt is preferred
manuf act ured by Dai ni ppon Ink & Chem cals, Inc., the .

thFb 3 Deittg?NoAT PRHETEG: PESKHGSeh et b g0 logseyor tained

aghﬁugz%hé keggshﬂ.haV|ng a phenolic hydroxyl group is
[0052]

The triazine-ring-containing phencl novolak resin is a phenol
novolak resin wherein the main chain of the phencl novolakresin
contains a triazine ring, and may be a cresol phenol novolak resin
containing a triazine ring. The nitrogen content in the
triazine-ring-containing phenol 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 sclubility thereof into
a solvent is appropriate so that the remaining amount of undissolved
productsisrestrained. Thetriazine-ring-containingphenoclnovolak
resin which can be used preferably has a number-average molecular

weight of 300to 1000 andmore preferablyhas anumber-averagemolecular
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represented by the followng formula 6. Therein, X and
Y represent aromatic rings such as a benzene ring, a
napht hal ene ring, and a biphenyl structure. Hydrogen
in the aromatic rings of X and Y may be substituted.
Exanpl es of the substituent include nethyl, ethyl,
propyl andphenyl groups. q represents recurring units,
and the nunber of the units is not particularl

WPABRE G, 508 HHEEA. Y SQTEE Kirsosh] taserFiE TBRhiE used: or
o] FRTRE R P PO "PEP B aY H280L HeY (R el ng.
n imted to these exanples. [0057] First, the
[P&’?Lwi ng fornula 7 is given: OHOH \ ~~\ Hr (7)
e e P SR BB E, g oom oo
oHFSIE] DB QIREIO sl e Lpob 0B o
4B P AR S A0 OB 1 AP ol
is used instead of a phenol, 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.
[0054]

Examples of a commercially available product thereof include
triazine-ring-containing cresol phenol novolak resins, PHENOLITE
EXB-982% (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 phenolic 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 aromatic rings of X and Y may
be substituted. Examples of the substituent include methyl, ethyl,

propyl andphenyl groups. {representsrecurringunits, andthenumber

of the units is not particularly limited.

23




(formula 9) : OHOHH t (9) [0060] wherein t
represents 1 to S. This is because these are excell ent
in peeling strength of the netal foil, and heat
resi stance, and thus they are effective. These resins
may be used alone or in the form of a mxture of two
or nore thereof. In the case of using the aral kyl
resin as the conmponent (C) , it is allowable to use a
di fferent epoxy resin curing agent, for exanple, a
bifunctioj | phenol su€h as bisphenol A, a pheno
novol ak r ~or_4mgdm no resin, together therewith
in an anodnt| of %0% orY Qfs by meig&@. [ 0061] Exanpl es
of a commercially avail abl e product*of the aral kyl
resin having a phenolic hydroxyl group include XLC 3L
manuf actured by Mtsui Chemicals, Inc., HEM 7851
[peswif act ured by Meiwa Chemical Industry Co., Ltd.,
and SN-170 and SN 480 manufactured by Ni ppon Stee
Chem ggdci@c ekbfipled iy pREdE£411BLI RGsAAthaTiHd @dphenolic
these exanples. [0062] It is preferred to use the
hadaddil gregs inbavdeigha foheowihg fobydI ®Xyto 9 Othe resin being
together with the triazine-ring-containing novol ak 25
neesiimitadi hg thedrerakinpldrydr oxyl group as the
cquonents (C since the peeling strength of the
¥7El foil is inproved. In the case that the added
amount of the triazine-ring-containing novolak resin
havi nfir st pkERoFPEL iMook 9Tmgka p lissgdeeni nto t he
range of 3 to 50% by equi val ent

OH

OR
SIAVAS:
r

7

[0058]
whereinrrepresentslto5. Particularlypreferredare phenol resins
having inthemolecule thereof anaromatic ringof abiphenyl structure

(formula 8):

[0059]

wherein s represents 1 to 5, and
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of the epoxy resin curing agents, the peeling strength
of the netal foil can be inproved while the heat
resi stance is maintained. Thus, this case is nore
preferred. [0063] The bl end anount of the conponent
(C) is preferably from5 to 19% by wei ght of the
total of the conponents (A) to (O, nore preferably
from6 to 11% by wei ght thereof. [0064] Furthernore,
nepet brlhees s egidicd Ni NG 2B GEAT2 B bRpHORT ©f oAaRAYha kenr Sfaicture
&E» a reaction accelerator. As the conmponent (D) any
(FeFrdta?) ‘accel erat or maybe used. Preferably, various
i m dazol es or BF3ani ne conpl exes, which are | atent
thermally curing agents, are incorporated thereinto.
Preferred is 2-phenylim dazol e,

2-ethyl -4-net byl i m dazol e, or 0H

1-cya : ' imgllitate from
the v ityiof the

adhes ) andle%blllty when

t he conposi ' g¢ fand thggfolder
heat resistance. [0065] The blend anount of th

conponent (D) is preferably from0.1 to 5 parts by
meight nmore preferably from0.3 to 1 part by weight
@% 100 parts bywei ght of the epoxy resin (A) in the

a |on assisting agent. When the anmount is in these

wﬂ%gr ag’t g%%%éﬁcérf&t 15 (%désr JP id S§E§ﬁ@%esgogge excgé.lent

e he ad eS|on assi sting agent

e‘i@ﬂ% g@ﬁl%'fl ﬂtlé/ mePLD fhe, copPRsit k@gléﬁaﬂ@deand thus
st ag can be obtai ned. [0066] Furt her nor e,

tﬁ@}e Adheston aesi stid@ agefis MY KORitdNaldde dr in the form
of amixture of two or more thereof. In the case of using the aralkyl
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 tc 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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flame retardant in order to inprove the flane

resi stance thereof. Brom ne-based f |anme retardants

and phosphorus-based flame retardants are known, and

any flame retardant may be used as the conponent (E) .
[0067] Preferred exanples of the conponent (E) include
phenol i c- hydr oxyl - cont ai ni ng phosphor us conpounds
represented by the following fornula (10). 0= R) V

I—"@@]H)l having)a Hheoedcwtiarexy lvdesipy ak sthe cmp@:selats (C) since
ydrogen atom a linear or branched al kyl group,
tE?d?Ie@gllWIS‘:gﬁ&HEh ofnthe petal dopldos Hrpzav@dey| Iy fcba gase that
when v is 2, R4 s are each independent|ly a hydrogen

the GRfed arPHEP L the B arehedE Hdaprngedipd Iao%l@a@w} having
R4
SRR S 9%3?€aﬁt%?%ﬁ¥ﬁ83 R o s0p 87 gai Salent

so as .to an unsubgtltuted b

of AT CEPEem Ry s gl kYT FECB TP U@ L onpe metal
fBif%gnaﬂklegbffxre% Qﬁ‘_{ Pé %he %%[Ebreét'sﬁttaﬁgg rlzs%%ﬁita-mn%%e Thus,

one or 1 n conplna

thher [ g] E@ is a linear or branched aIkyI
grod%&%%lﬁheg oﬁﬁu a 10), the group is preferably a

(64656 al kyl group. Wien R4 is a cycloal kyl group, the
group is preferably a C6-Ce cycl oal kyl group. Wen R4

I S anThé Y 1edosRouhh & YL Pebipdieefenabl ys prelferybly from 5
group. When R4 is an aralkyl, the group is preferably

ta T Gyowalghkydf giheupotalv oS thieeteampdtantz (MWhetov(d)s more
2 and two R4 s are conbined with the

preferably from 6 to 11% by weight thereof.

[0064]

Furthermore, the adhesion assisting agent composition may
contain (D) areactionaccelerator. Asthecomponent (D), anyreaction
accelerator maybe used. Preferably, various imidazoles or BF; amine
complexes, whichare latent thermallycuringagents, 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 intc a B stage and the solder heat resistance.

[0065]

The blend amount of the component (D) is preferably from 0.1
to 5 parts by weight, more preferably from 0.3 to 1 part by weight
for 100 parts by weight of the epoxy resin (A) in the adhesionassisting

agent. When the amount is in these ranges, sufficient solder heat

resistance, good storage stability of the adhesion assisting agent,
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carbon atomto which R4 s are each bonded, so as to
forman unsubstituted benzene ring or an al kyl- or

cycl oal kyl -substituted benzene ring in the fornmula

(10), the fornmed ring is preferably an unsubstituted
benzene ring or a Cl1-C4 al kyl- or C6-C9

cycl oal kyl -substituted benzene ring. [0070] Specific
exanpl es t hereof include phosphorus conpounds

andpyesthaadl bybihia f sheonwihrgcbopeai ta chlly rerde( 18%0 a B stage
(11) or (12) [0071] wherein R5 represents a hydrogen
canohg @rtaingst-hyl, ethyl, n-propyl, isopropyl,

n- butyl, isobutyl, sec-butyl, tert-butyl or cycl ohexyl
[98€Gtoup. [0072] Particularly preferred are

10-(2 5-dihydroxyghenyl)-Q,10-dihydro-9-oxa-10-phospha
phenaﬁPﬁFhe@P@-e}rO- BRizfElesAan g2t iFdtndeddq HemaYfcontain (£} a

L00TL Soagmles, o 2 SRS Sl SVl PSS o
SEAG PR T ol I Sl AOUSLIN B reppants
i, BTk el g el ey 1

[g@gpfsition is made mai nly of a novol ak epoxy resin
and the flame retardant (E) is

aphengl-i es hydy %FQQQt@f' RiHRY cemgéﬁé}&r Ug:) CQRB oW,

t he bl end anmount of the conponent (E) is preferably
phefdl de-hyldRofyd%ontaining 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, R; 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
Ry s are each bonded, so as tec form an unsubstituted benzene ring
oranalkyl-orcycloalkyl-substitutedbenzene ring; andwisanatural

number of 2 or more. These may be used alcne or in combination of
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by weight, nore preferably from1.8 to 2.5% by wei ght

of the total of the conponents (A to (D), the blend

anount being an amount in ternms of phosphorus atonmns.

When the blend anmount is in this range, the franme

resistance is good, the insulation reliability is

excellent and the Tg of the cured coating filmis not

very low. [0075] Wen the conponent (A) of the

ddhest owrasshstéam. agent is mainly conposed of an

aral kyl epoxy resin, the blend anbunt of the conponent

(E96%5s preferably from1.0 to 10% bywei ght of the

total of the conponents (A) to (E) plus (F) an

i nor gafthen R4 Lera limceh of Ibragehgdsat kpbdyrdust ér, theeformula

bl end anpunt bejing an anpunt in terns of brom ne .

at Bivs FheTHECHP ehtl RAREEREL LY & e~ Compdientrew. Fhen Rs is a

anmount. _being an amount 29 in terms of phosphorus

GYoHP LR %’rg@‘f%r BEF yWHMBN: S| PEef Brab BodbyseiGinloalkyl group.
The adhesion assi,stin

h f, [0076
TGS 15 G ey O o By Sst fBoPEarEBHy pophpy? group.
' t j.abi|lity thereof, [00 |
VR 8Y L IERF V) Rt Yab DB i e A SRR TR, SR apkyt groue.
ne . .  TUsed STica " Srat
e e A L R I
SRS £ hn Pl RGs 884 hibbR8eq, ! 8o Bg%ef&@dgpﬁx‘?éjbstituted

Exanpl es of the conponent (F) al so I ncludeproducts

ediainked iRy & et Bngyihese iict BayYRil-OHH&98BtEdbenzene ring
agents such as a silane coupling agent and thus

tmkhagfdriveldi spmr,sthé Ifickyetl hahgofs phie@bradhese Wyl tituted
used al one or in conbination of two or nore thereof.

18 dec® 1isigpore bl F@oh fldm dhesOs ewpdbal kpl-ditbastituted benzene
dielectric property and |ow thermal expansion

tiar.eof .

[0070]
Specific examples thereof include phosphorus compounds

represented by the feollowing formula (11) or (12):

(12)

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

isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl or cyclohexyl
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[0078] When the conponent (A) mainly conprises novol ak
epoxy resin, the blend anount of the conponent (F) is
preferably from5 to 35% by volune, nore preferably
from10 to 30% by volune of the total of the
conmponents (A) to (E) . Wien the conponent (A) mainly
conopri ses an aral kyl epoxy resin, the blend anount
thereof is preferably from 5 to 35% by vol une, nore
praferably from 10 to 30% by vol unme. Wien the bl end
amount is in this range, the thermal expansion
t&etdlicient and dielectric | oss do not becone |arge
and further sufficient flowability for formng an
i nsul a3Hg qUapelyopr efriteAleArfayer circuit s
obtgined. In order to disperse the inorganic filler
1%t & tre D udes G rad AT 3¢ G idyene- 8t otand Oppesaphaphenanthl
i nvention, a kno .kngadin 30 nner by using a
?ﬁ%ﬁ'é??lgebﬁP e év%%gamﬁﬁp a three-axi al
gg}kﬁr or the Iike can be used. [0079] If necessary,
di't'ives, such as a pignent, a leveling agent, an

tif d [ t ' t b
[ ncor pOrAPaa i Af o TRBCAAReL b ASerRH iy At °F the
ﬁ%ﬁ%hﬁﬁé%asécpp@ag% r adhe §heﬁﬁ€?€—§£5€%ﬂ%§§e{uf%%%¥ Tohto

produced as descri bed above Is a so

CHerASat oI RIEBRIKECA ,VRERL shhndThEn MRS ﬁhﬁﬂf&étur%@lp#ﬂ/ %%nko Co.,
onto a copper foil. Exanples of the solvent include

ket.oneRe StsducASbaceyonss 1Rl B¥E 8 MHeskebogfy B

cycl ohexanone, aromatic hydrocarbons such as benzene,
pOpi7dne and tol uene, al cohols such as ethyl ene glycol
nonoet hyl ether, esters such as ethyl et hoxypropi onate,

and anihges tbactorgsnink dheshyiheoedhes e asdisting agent

N, N-di net hyl acet oam de, the solvent being not |imted
CBPPReseceXanPREe maidyeo § ol vewpdakegpoxy resin and the flame

retardant (E) isaphenclic-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 insulationreliability is excellent
and the Tg of the cured coating film is not very low.

[0075]

When the component (A} of the adhesionassistingagent ismainly
composed of an aralkyl epoxy resin, the blend amount of the component
(E) ispreferablyfroml.0to10%byweight of thetotal 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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be used alone or in the formof a mxture of two or
nore thereof. The anount of the solvent used for the
adhesion assisting agent is not particularly limted,
and may be an anount that has been hitherto used.
[0081] The adhesi on assisting agent conposition or the
varnish is applied onto a single face of a netal
foil, and then seni-cured, thereby an adhesion
Hsseons ng rhgephofis ebdmaetialprediekalb by fooplletemh 3. 5% by weight
[ 0082] When the adhesi on assisting agent conposition
thenggde into a varnish and the varnish is applied
onto a netal foil with a conmma coater or a gravure
hedr, it is preferred to adjust the amount 31 of

t he solvent_ in such a manner that the anount of all
sol i d d¥neeResion ASephat hEIrBh GEHCSLitAgn dypheonkaim (F) an

the range_of. 10 t0,30% by wei ght. . The anopunt y be

L reRon 1l asi chod Rreve rieir oAb g B TERenE

@ ] A substrate using an adhesi on assi sting agent
Itted netal foil as descri bed above can be obtained

ftted metal descri b e can be o N
A R i e

1wy 1R b e a@%ﬂmﬁﬁ§dr%%i@§, Egrgig'ggui A8 2dhesiony droxide,

assisting agent layer of the ad I on assisting agent

ddrised, idirdart ARPREBbd Rty Ehe cBREBN AN <é=\gqayi%ig%ﬂ Qimited
t he process described above, a | am nated oard

wReeetkatblébe Ewambdyes sthecefimleied) Jisbamidladapeoduct s
formed thereon by a known nethod, thereby a

girtianted-by rtiregtboartthase ywith dediouf 08841 iWheagédes such as a
| am nat ed board produced as descri bedabove is rendered
Es;dahﬁne@gmdy@r apgear dgnd tthus wakimgdheodispersibility thereof
}Ii%gur.mb'll‘hlelstgna?/n]:?e l?sleedcatt{c;rfeaclar incombinationof two ormore thereof.
Silica is preferred from the viewpoint of the dielectric property
and low thermal expansion thereof.
[0078]

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) mainly comoprises
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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characteristics of a fine circuit that the surface
roughness Rz of its conductor circuit is 2.0 gmor

| ess and the surface roughness Rz of the insulating

| ayer of the inner |ayer substrate is 2.0 pm or |ess.
[0085] Furthernore, a nulti-Ilayered prepreg and

adhesion assisting agent fitted netal foils are

stacked and then a nultilayer and a circuit are
rfaomeedbbyusd rignevimenzelielrpda hatidr byl @ anbkéd nlidyer @khree-axial
printed-wiring board can be yielded. It is desired for
stdetrr pecathe chidkeacsrrbstussi.t hat t he surface roughness

Rz of a conductor circuit of the

ANA7Eil- 1 ayer edprinted-wiri ng board produced as

described above is 2.0 pmor |less and the surface

r oughrifés%efF&S&ﬁr W e ids st i sSH§hses payiemest ia devahirg agent,
subs teis 2.0 pmor less, [0086] The follow ngwlI
Jedt iL QPG @RI & ¥ taaw%@epsr 0 8Gci HgerRerated into

ubstrate wherein,an adhesi on ass sting agent fitted
t?ﬁ?tgfjk?zcbjr?n AS1FELRT | I &‘WBOF% t¥ed. The adhesi on

[%%%ioit' ng agent f ittednetal foil and a prepreg are
ated/integrated on/with each other by a method

oo S 45 8o b Db e e
d‘i@ﬁ@éﬁ%f’t@a 8 PEBRIRIso las %onﬁféﬁafef’gosgﬁzﬁ% .8 he varnish is

adhesi on assi sting agent | ayer Wth

abpﬁ@é@%ﬁtotepcﬁﬁ:ﬁér féi1 anexbadi 88k hd b8 RIRSEM 1ude ketones
I nventi on be described in detail hereinafter.

sueA88} dddtsine, ametii ¥l HUBFUr RéEos ProdyeBshexHRNERt BBEmatic
for producing the core substrate is not particularly
hivdmptabans tsheh prsebentena)vegl énd.and toluene, alcohols such as
ethyleneglycolmoncethyl ether, esters suchasethylethoxypropionate,
and amides such asN,N-dimethyl formamide 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 adhesion assisting agent composition or the varnish 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 ontc a metal foil with a comma

coater or a gravure coater, it is preferred to adjust the amount
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The core substrate referred to in the inventionis a
substrate wherein wring, which is an internedi ate
for producing a substrate, is formed. The follow ng
wi |l describe an exanple of the nethod for form ng
fine wiring on the core substrate. The core substrate
is a product conposed of an insulating |ayer and a
netal layer. In the case of producing this, preferred
afSthe metlhedt dh fuartma mgnaeckamatatles ahoant ofheMi Bglideontents
metal |ayer 2 over both sides of the prepreg 1 as
in thsadheeibn ass Ftgngl{gntsinde theerangehoid1 $o 302 by weight.
i nexpensi ve. The adhesi on assisting agent |ayer 3 of
Five amdbiets ol 2 03 us hefd dgenttdliad witdtidm-foihing equipment.
arranged to direct toward the prepreg 1. [0089] The

Pleg is a product obtained by the inpregnation with

33 or application of an insulating resin conposition
of or ‘oRtBSE&hsFraTeAn JDepRaN BT dg, agent fitted metal

5 3 “Qo&aarf&épﬁif{q%%%%%;pﬁﬁéﬁoﬁf%i%nﬁi‘éﬁﬁw?%%égmmg
ﬁ%ﬁeo”ééﬁ.swlf.astsfﬁ%%%%%}e%t thAdt g SIS s prepres
109r§%[%t r a]f or oe %3910‘;2%? Sér‘%%% gl’rleegﬁgg%g%gfslstlng
ayaﬁ%qa%?%ffr@te%lﬁﬂsn%sg%mg% geﬂ@ff&éd rgé{al 9011 opposite

nonwoven cloth a roving, stran

toUHasi el cobhend bk @he PR ceBBHE Eb?ib&f‘ﬂ:é\h&e a?li‘%fnated
of the substrate are selected in accordance

Heagge-dipoped fof BReadc0faperial geionpobded. pt:@dugits—lra@e formed
if necessary, two or nore materials or shapes can be
thsedon Fra kimvoknedsod, ofthdrlebysaipstititadd-wiringtboard is yeilded.
particularly limted. Usually, a substrate having a
[PABékness of about 0.03 to 0.5 nm can be used.

Preferred is a substrate surface-treated with a

si | an&hep Gpe ilﬁ]@ita@@qibqgrrd@roduced asdescribedabove is rendered

an inner layer 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 um 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-layered 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 ym or less and the surface roughness Rz of the insulating
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substrate subjected to nechanical fiber-untangling

treatnment from the viewpoi ntof heatresistance

hum dity resistance andworkabi lity. [0091] The

insulating resin conposition which can be used may be

a known and conventional resin conposition used as an

insulating material for a printed-wring board.

Usual |y, a thernpsetting resin good in heat

legisodnd ésamhehenbsalatesistlafcpni or Used.as a base

t hereof. Exanples of the thernosetting resin include a
| resin, an epoxy resin, a cyanate resin, a

mal ei m de resin, an |socyanate resin, a cyanate ester
r eS| n, TR Mf)@féﬁﬂe%%fﬂéﬁwk&,@wx%e@fﬁ Rﬁﬂceslséspmroducmg

e resi not limted to these exanpl es.
F?u‘ﬁ’& %é&u s ShEn (Rt SAFBRA B ElFE%df“@rtml foil

%ew@%ﬁésa&ot %ﬁ@%ﬁ&ﬁ“ﬁﬂ% ?’@%&%ﬁ%ﬁ%ﬁ@%egap%gwtedmetal
e,resin

nés }Qe}g}s@% lﬁe Q%mﬁ fn@%gg%]@%%toq/ﬁuﬁba?ach other by

lve ensi ve IS e

a[ %‘tﬁ&@n%wncriﬁnhéé éalrll(é%'sﬁf . e?@g% £hegtrieal lToagd can be

characteristics poxy resin Inc

Riesspenolrigp qXOé rﬂ?h@%ra%’ég‘a ?énﬁqa@eﬁ%%gal gﬁ%g??%ﬁz%a Qrepreg

resin, a bi'sph enol F epoxy resin, a bisphen

T,e8 RetAOVE)AK 22RANYak GRiHAS 1 SHCAss B idgPhBok n@é@ ak
epoxy resin, a cresol novol ak epoxy resin, and
[icspghenol A novol ak epoxy resin; allcycllc epoxy

resins; aliphatic |inear epoxy resins,;
di gl ydlidhlreebhenceedFproducisembodimehendlthe present invention
di gl yci dyl -et heri zed products of napht hal enedi ol ;

viilgl hei dydcritiedr fredetriddbersindfiysiwnol i ¢ conpounds;
di%IKCidyl-etherized products of al cohols; and
substituted products, hal ogenated products and

hydro%gnated roducts thereof,
irst, a core substrate is produced. The method for producing

the coresubstrate isnotparticularlylimitedinthepresent invention.
The core substrate referred to in the invention is a substrate wherein
wiring, which is an intermediate for producinga 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 theprepreglasillustrated
in Fig. 1(a) since the method is inexpensive. The adhesicn assisting
agent layer 3 of the adhesion assisting agent fitted metal foil is

arranged to direct toward the prepreg 1.

(0089}

The prepreg is a product obtained by the impregnation with
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the resin being not Iimted to these exanples. The

epoxy resins may be used alone or in the formof a

m xture of two or nore thereof. The curing agent used
together with the epoxy resin(s) can be used w thout

any restriction if the agent is an agent for causing

the epoxy resin(s) to be cured. Exanples of the

curing agent include polyfunctional phenols,

qroipflinet i onalf aalicehbhsingmn aiessonprsdaioh ef oconpoasdbstrate.
aci d anhydri des, organi c phosphorus conpounds, and
Rratbgenvdisédapeoduvesl t Hereobubsteteuniag lagearidsi agminated
not limted to these exanples. These curing resins
besydsefeis edeal vealoy inswdtingopahestiad apxthgr esed. t Wvamples
or nore thereof. LOOQS] The cyanate ester resin is a

FedPh Bbtetifdd By e GHRSTAGLE 1185 ke éacpPeRfctihaYi Frecde of
L op GAGEE oy Betb A e r T s ke hpghyimide,
e SRaER S R et SE e FaOehe g v iyt |

[Eﬁgggles of the cyanate ester resin include
, 2- bi s(4- cyanat ophenyl ) pr opane,

bi s( 47, e
2. 2 bl e Ta Iy Ty ARaT SAReT ekt nomwoven cloth,

azrgvai@,( 4r eviapptorienvl) nde l.al s3rBadtdiexak! Yorapr QRaRe The

, a,a' -bis(4-cyanat ophenyl)-mdiisopropyl benzene, and
mayanai e anesties ishagd f educiisoNfrapbenal sBo¥etaK iandccordance
al kyl phenol novol ak. O these,

w2 tRB- the (bagygabat pphitydahpeopaine tias gpt eheldel] psbacet and, if
bal ance between the dielectric property of the cured
ngredsely t ter epfncandatehbaaioabhbpey chhéeended.s The thickness
particularly good and the cost thereof 1is also |ow

ofhtdhe gahai e tes L e mogapycuinys anby lieitedd Hsoablwr aisubstrate
the formof a mxture of two or nore thereof. A part

haKerect thagknees Béf ah@Hand Ofele O- At BN £i#NoPe gihfsk strgferred

.as_a triner or a_pentaner. ‘ ) _
1s a substrate surface-treated with a silane coupling agent or a

substrate subjected to mechanical fiber—untangling treatment from
theviewpoint of heatresistance, humidityresistanceandworkability.
f0091)

The insulating resin composition which can be used may be a
known and conventional resin composition used as an insulating
material for a printed-wiringboard. Usually, a thermosetting resin
good in heat resistance and chemical resistance is used as a base
thereof. 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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Moreover, a curing catalyst or a curing accel erator

maybe incorporated into the cyanate resin. Exanples

of the curing catalyst include netals such as

manganese, iron, cobalt, nickel, copper and zinc, the
catalyst being not Iimted to these exanples.

Specifically, the netals nmay be used as organic netal
salts such as 2-ethyl hexanoic acid salts, naphthenic

afi dvsalt sprectlaewdar .aci d salts, and organic net al

conpl exes such as acetyl acet one conpl exes. These nmay
beO%sled alone or in the formof a mxture of two or

nore thereof. As the curing accelerator, a phenolic
conpou®dl the phefrersesitingseskinsndthderosly| oo ity iscaiddly used
used: nonofunctional phenols such as nonyl phenol and

P A SRéABIRY BigsiAcBibrralthsharsls buctelasivesphiamoipensive
A, bisphenol F and bisphenol S; and pol yfunctiona

HHbna §x8GEhels PBhéRal Fevietacse ahemiteds sRshevanek.and

ﬁ%gﬁg_gﬁgbehuse al.one or in the formof a mxture of
¢ rSor e TRT SO ST BBo4F* AP HeT fpithst PROFRSFin include

e e DR &5 SRR L Bl Horcnn
P ERBRY szl (RRECpRERLEL B b BPULARE bk Webins cucn
I O s M
PBh yphad ERevossk kbdgy r@?,hxs%{ﬂie%m eBQJr%)' %E?ﬁé Mqephatic

pol yet her et herketone, " polyarylate, polya .
Jnelspanegek i i ngRdgoy yatitadib-efBe N d @3bRucPei d¥ Higheno! ;

limted to these exanples. The thernoplastic resins

digyl ychdylisetheadiand produrtishe ff ngphitfal@netdkbuy e of two

or nore thereof. [0095] O the thernoplastic resins,
Jialyphenytetrtedirkdr pamibansdofi gdengldlcy phepyhede et her

are useful since the dielectric property of the
diglycidyl-etherized products of alcohols; and alkyl-substituted
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.

[0093]

The cyanate ester resin is a resin cbtained by producing a
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cured product is inproved when the ethers are

i ncorporated thereinto. Exanples of the pol yphenyl ene

et her and nodi fi ed pol yphenyl ene ether include poly

(2, 6-di net hyl -1, 4- phenyl ene) et her, a polyner alloy of

pol y(2, 6-di net hyl -1, 4- phenyl ene) et her and pol ystyrene,

a polynmer alloy of

pol y(2, 6-di net hyl -1, 4- phenyl ene) et her and

@inadepeotutiaticeney copekynersirgspat yrenral heyndf spey heating.

é%%6-dinethyl-l,4-pheny|ene)ether andstyrene-mal ei c
vurederocoptl ymdreqaepol wmsedall opse$ wiarg high freguency

(2, 6-di nethyl -1, 4-phenyl ene) et her and pol yam de, and

Bropsiive s Palltégubdrly required since the cured product is excellent

pol¥(2,6-dinethyl-l,4- henzleg&)ether and o
O GrREBUCRIEREL der FFERPLPEIod dopeyiate estrr sesbk ¢nclude

[ not limted to these exanples. In order to give
$§52’3F\9?T9Y%13T§?§5’6Y%/%W%€H Pty 4w veRetpBhyphemnene,

her., it introduce, int a. pol ynmer chain
zﬁéfﬁﬁﬁé?'?%ﬁﬁﬁ?&gyiaﬁ%%ﬁﬂﬂ%@&ﬁﬁ?nﬁ}P €h as an ani no,

0 C I /1. Qr t .yl _grou or
S REL s R e N B TR IR RO R e e

L ' L+ aroug s in

o BECSOL (42 HASHLA0R)1 SRR SUEDp A0SR " A
dsher PR @ gk bauE €5 bSphdilly AL e M0 L B8S1RnLAcHSRI M ak. of
since the resin is excellent Inheat resistance _
taegdbym, by si 25t Eraeehea ) hEorting0i §9ed rePradh8sic¥enalance
property to netal. As starting materials of the
bpolyani el Kiideecar @girdpeotposeiheandréd PRt thereof and
conmponent are used. Exanples of the acid include
thei gerdlitliic yabhgdea d sapdrticuledllyi tbod andty dihiedecst thereof

.monochl oride, the conponent being not limted to
ishekzo dxanpl B®: cPraapt esstefr chmpauridsemegniponesed alone or in

i ncl ude .
the phey Icdna dnbriwe, pLphHen e RedR dMaTecs - 4'A dieali hoefedf may
4, 4' - di am nodi phenyl net hane,

bg%eltf@?ceg%ﬁmnb&% ﬁﬁe?r&/]}q%rf %Lﬁ%l? as a trimer or a pentamer.

Moreover, acuringcatalystoracuringacceleratormaybe incorporated
intothecyanateresin. Examplesofthecuringcatalystincludemetals
such as manganese, 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 organic metal
complexes such as acetylacetone complexes. These may be used alone
or in the form of a mixture of two or more therecf. As the curing
accelerator, aphenolic compound ispreferablyused, andthe following
can be used: monofunctional phenols such as nonylphenol and
p-cumylphenol; bifunctional phenols such as bisphenol A, bisphenol

F and bisphenol S; and polyfunctional phenols such as phenol novolak
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and 2, 2'-bi s[ 4-(4-am nophenoxy) phenyl ] propane, the
conponent being not limted to these exanples. The
pol yam dei mide resin may be nodi fled with sil oxane
in order to inprove the drying property thereof. In
this case, siloxanediam ne is used as the am no
conponent. Considering filmformability, a resin
havi ng a nol ecul ar wei ght of 50,000 or nore is
preéfeeapl pousbak. [ 0bey¢ manbie mslegaﬁooefari iretheriyribef a mixture
m xed wth the resin conposition used as the
Phstifatdmgoxnat Bhezact [ 0098] Exanpl es of the inorganic
filler include alum na, alum num hydroxide, nmagnhesi um
ki de, clay, talc, antinony trioxide, 38 antinony

pentaOX|g> ne OX|de fused S|I|ca ass powder,
quar t z"* "pEW a%%ﬁ?%ﬁﬁ%%ﬂﬁy éiﬁﬁhe¥ﬁﬁ4QﬁﬁﬁPOSltlon

n1te to these exa

RS GRS BRI AT R T e G BRE G AL M SR Per Y,
f. Th
S S B
%%'Hfu-?eoéhV totﬁlgé@f@}: élno{ncltllﬁ%le(frlgggﬂ esgc!rYt%qtnlng resin,

romati c ocar on solvents suc

y1ERE U@E}?er,X)ﬁb@ﬁ?léf‘%ol%hgﬁﬁ%igﬁﬁgge , pé(nlé}pq{e%yl ene

sol'vents such as acetone et one

SEL e, | peDUEYIbIERERN e}ﬁo Bi@lerS Rl MEN S 1SMERe B8 ther ke tone,

tetrahydrofuran al co sol vents such “as I sopr opano

poidy daytlane) poeyﬁrﬂdemm@@l:nldéghﬂ:ﬂ}t&mﬁp& &% adiene, theresin
2- met hoxyet hanol and 2-but oxyet hanol ; and am de

Iswingents Simiftedstd\theshyd:pypleki dahe, thermoplastic resins may
N, N- di met hyl f ormami de and N, N-di net hyl acet oam de, the

ke lugedt abememaon therificen ¢D & hésburexanpivesor Wrere ahereof.
Fﬂﬁﬁﬁeg is fornmed, the anpbunt of the solvent in

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
pcly(2, 6-dimethyl-1, {-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-—dime£hyl—1 + 4-phenylene) etherand styrene-maleic anhydride
copolymer, apolymer alloyof poly(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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the varnish therefor is preferably from40 to 80% by

weight. At this tinme, the viscosity of the varnish is
preferably set into the range of 20 to 100 cP. [0100]

The resin conposition used as the insulating materi al

may contain a flane retardant. As the fl ane

retardant, a known flanme retardant can be used.

Speci fic exanples thereof include brom ne conpounds
BoEWeI! Zabd B F Brivdtpheny b pleterenet etiteahr brrehiyspheralice, into
A, _tetrabronophthalic anhydride, and tribronophenol;

PRO PREF Ghale brppinab thereo fasa funphimdl ghasphatieas an amino,
tricresyl phosphate, trixylyl phosphate, and

s &?%H@ﬁy# pHogpHatE: Nefgtasir Ry drost des sothodsce, into a
gQ%ge i_um hydr.oxi de and al um num hydroxi de; red

ph Srlls Chnd S PHEBEE | Shpigt ddgEealt rerfabitiane ) momyp such

h t] tri oxi de and anti non
P AR iR BA PR Lo motms oS U e Vi b s

ric acid and nel am ne cyanurate, the flane
retardant being not limted to these exanples. [0101]

| f ne@%ﬁéythér%%%)gﬁgwc GRIR gl{ h:i'o qz]afnﬁg%n?%}é ggpi%d'ss useful

insulating mater nay conta

s%ﬂﬂéﬂﬂ@%%éi%ﬁ%é%%eﬁl%HfEHQea@gggif%é&é%#ﬂiﬁﬁﬂ%qgéyresistance

accel erator, thernoplastic partic C

aageid al @gtbd A AWEALEt vé BPSM@@P%@mg?gft ; A?lréglcariéing materials

antioxidant and a reductant. 7010 Usua

cfubise ipafl gainbdé mpideg nah e¢iw ddidonent esldaf AR As! écin‘{fn%nent are
or the resin conposition is coated onto a substrate I n
usedh dxmmpdes of hate whedammiiideof rif1IBSI anhydride and

conposition adhering to the substrate becones 20 to
Loa9e bii it ghtydnidesnenmmiribriée nght henpeaknt @eihg Mot 1imited
to these examples. Examples of the amine component include
m—phenylenediamine,p—phenylenediamine,4,4'—diaminodiphenylether,
4,4’ -diaminodiphenylmethane, bis[4- (aminophenoxy)phenyl]sulfone,
and2,2’—bis[4—(4—aminophenoxy)phenyl]propane,thecomponentbeing
not limited to these examples. The polyamideimide resin may be
modifiedwithsiloxaneinordertoimprovethedryingpropertythereof.
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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by percentage in a prepreg obtained after drying.
Thereafter, the resultant is heated and dried
ordinarily at a tenperature from 100 to 200C for 1 to
30 minutes, thereby yielding a prepreg in a sem -cured

state (a B stage state) . Theprepreg(s), the nunber of
which is usually froml1l to 20, is/are stacked, and a

structure where netal foil pieces are arranged on
BBEHI9 e BEn RO e r st paide i Subedtediaad qiressetiderA quartz
manner for ordinary | am nated boards can be applied to

% 8hd Smo?aStlhzvqﬂmaéﬁlﬁgsmrBr bel losws, ékanpllder being not

3
|ti-sta ress, nmulti-stage vacuum press,
&Hﬁﬁ%%gﬁﬁg? GragPlet alihes aversrtidl flglllfa@hﬁd}ebe osed alone

e like be.used. Usually, the nolding is :
(%Jlgrlfnort d¥§¥ma0ftaeFFﬁéFHF%r%f fEPIoNC¥®d UBEEcind a

ggﬁsﬁure from2 to 100 kg/cnm2 for a heating time of
.1 to 5 hours, or under conditions of from40 50 to

150 260 {460 Ork 0 AR BT ENEBT RSSO 1S,

at nospheric  pressureé.

i i ' | [ i.ed .
T S T AT ok R

HygirpeatBsablyl dened Qudn t 300, [@J'l%ﬂqel\le%glenlged and

through hole 4 for interlamnar connectioh

tiriecahoVisermmntd; arednbapi fakes fikiiths dedihk
t hrough hole dianeter is 100 pm osr nor e, ,\%ng:@ﬁ?ggtcaﬂﬁetone

aaddnéttyli Ssapprydpkeaire; eWMan sb ity 6UaN aBAA ranydrofuran;
di anmeter of 100 mor less, a gas laser from C02, " CO,
agfobeei swhvemt st kech i &e,isoprapsndi hldaBet ahé DM AGrOB1 cohol
the like is apgropriate. When the through hol e
sgil¥fREersud abodtraii®xyverhaedt herd @Fbthenyatmarbe ; used. amide
‘[?810411 Next, catalyst nuclei are supplied onto the
ShetaPte ciichadd Nrridulerral bigte hdl, 8-ginethyl formamide and
il ustrated). For, the supply of the
N,k——glmet%yeia)cetoaxm e, thepgo vent being not limited to these
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
cf 20 to 100 cP.
(01007

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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catal yst nuclei, there may be used, for exanple, a

pal | adiumion catalyst, ACTIVATOR NEOGANT (trade

nane, manufactured by Atotech Japan), or a palladium

colloid catal yst, HS201B (trade nane, manufactured by

Hi tachi chem cal Co., Ltd.). Wen the palladium

catal yst is supplied, conditioning treatnent, such as

CLC-201 (trade nane, manufactured by Hitachi Chenical

tadifiadi prodhst peflorreindnd an tansc teeooAdd SudNexts, afi®imony

illustrated in Fig. 1 (c) , a thin electroless plating

Fayerids jpgdf ankEwron pehtanetdd; fanidl tansk irhe dopgbdeddfsuch as

the through hole, to which the catalyst nuclel are

LEpPtined. CE8rtiker @lkand sledsninglcynhnga teoneridiagkl yetardant

évai | abl e_el ectrol ess copper plating can be 41 used,

S INES SEMWHE G AEPEEeS ISR E2000 (trade nane,

E@rltﬂf]actured by Hi tachi Chem cal Co., Ltd.) and CUST
(trade nane, manufactured by Hitachi Chemi cal

Co., Ld.) ...These el ectroless copper platings are

each rr]:atgé})eﬁgisﬁflV’oft oﬁﬁé?nsqﬂnpﬁﬁggl@%r%di AS Bhe insulating

5o 8% atd : sodi um.hydroxj.de. It is .

suf f ilC|2£entyoiFl ﬁ%?gj{qﬂé Fﬁﬁﬁ(rnggsvarépxﬁ tAVERgGUd as a curing

ddiinekngssuBly Rgcki | bl tai.n subsequent ,

el ectropl ati ng aﬁé ?g ?ﬂdmtgg%ﬁ?g%%%copiﬁfl% @ coloring

jetit| r oh @SB 1GORBEEL DhiHiAgHGan mtted i f.n

i nterlam nar connecti oﬁﬁé i's re%u??equt.o’ % O%ﬁ%ﬁo}fﬂe 't zpd a

neduosénated in Fig. 1 (d) , a plating resist 6 is

formed on the electroless plating. The thickness of

(t0R@2pl ating resist is preferably set to a film

t hi ckness equivalent to or larger than the thickness

of a Fsnality.oe stbshesitdys dubsegnerdd wi ot t9r e EXAFBSESs1 tion
of the resin which can be used for the plating resist
OFnidleu8esin ganEosiesinsi s cwathdamtMERUBS LASOOPM $idtadnanner

tplg[re t’hemaa_rgcl)'llﬁr?t(:to%rteige ?*)slas-{gkgc?mposition adhering to the substrate
becomes 20 to 90% by weight, this amount being the resin content
by percentage in a Prepreg obtained after drying. Thereafter, the
resultant is heated and dried ordinarily at a temperature from 100
to200%:for]:ﬂ;30minutes,therebyyieldingapmepregjxlasemi—cured
state (aBstagestate). Theprepreg(s),thenumberofwhichisusually
from 1 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. Fbrexample,nmlti—stagepress,multiustage
vacuum press, continuous 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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Ohka Kogyo Co., Ltd.), and dry filnms such as HW 425
(trade nane, manufactured by Hi tachi Chem cal Co.,
Ltd.) and RY-3325 (trade name, manufactured by

Hi tachi Chem cal Co., Ltd.). The plating resist is
neither formed on via holes nor sites which should
becone a conductor circuit. [0107] Next, as
illustrated in Fig. 1 (e) , a circuit pattern 7 is
$oroH0°Unnei ewt 0 optab Mirg.inkoredite dgrestzteploattine tmospheric
copper sulfate electroplating, which is usually used
Bisrssyrient ethanithii ajnémmrcds thecarereequdager) twhich becomes an
sufficient that the thickness of the plating is a
IHURGE8S ditviesh frmakesishénuswoadanceiwidhi the ordyet oUsually,
033|ble The thickness is preferably from1 to 100
© KOiekpret drabrplere ML rem 6. 50tan. (f 0108] Next, as
, anal kal ine renoving

g}o§?trated in Fig. 1 (f)
di’ddi on sulfurlc acid, or a commercially avail able

resis nDV| u is used to renove the
reS|stIJ %hdat E%%ﬁﬁbFanl%ﬁ%%gmBPﬁérCO@%%ﬁﬂfﬁbls made

D e loBhe gﬁe”étﬁlé’%gﬁ P Roen BRR Chin T oS igguﬁfemugh hole
cﬁ%@¥9f _11.41@1()'0' Eﬁ\ Yer . rft:ﬂui ) H%hpggéllél% appf:?prlate

W ring, sol uti excnange |neV|

wWhent figs thQB@gﬁlq‘ﬁilreegﬂMert he I(%iﬁ%la(g ss,hg a%oegser from

with the etching solution i's not dr fiusion

coontam)! ahubx@ihdreast tigd 1ikant BPla Wien &Q% e%aw MG%r the
the copper with the etching solution ase

likacis eippeoptiate. t WBettgl ﬁﬂré% %Q%Sdﬁ&ﬁe@élaﬂgeabout 100
even if diffusion is further enhanced. |In other

uwer esthean oft themgnavatbe udedif erence is not generated
ver% much between the place where the
(8P4t i on- exchange goes wel | and the place where it

goes W ong.
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 Atoctech
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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Specifically, it is preferred to use an etching

sol ution made mainly of hydrogen peroxide and an acid

whi ch does not contain any hal ogen. Wen hydrogen

peroxide is used as an oxidizer, strict control of

the etching rate can be attained by controlling the

concentration of hydrogen peroxide. Wen a hal ogen

el enent gets mxed with the etching solution, the

headt iexampoes difseinl ait i nnludee CEAT tA4000s (Basid yame, manufactured

subjected to diffusion control. As the acid containing

hﬁfgéﬁ§béﬁﬁemﬁtalC@-adﬁd,)smKHQHSRQQkﬂtmadﬂmamgﬁmmmufactured

acid, or the like can be used. Sulfuric acid is

brdtidrackd CheltledltCo s iLhdxpendhese almstrohesetashbay platings

solutign is made mainly of sulfuric acid and hydrogen .

PEF o%fg“e,maidﬁ mpsnhy efe FPERCT hatl feke, copidetinat op@plexation

thereof are i.n the rang s of 5 to 300 g/L and 5 to_ .

3801y 1210 EQPEEE VARG IH% omlE niS \AUGHPGLRRE dPiataBhe Hdrickness

ing rate and the stabiljty of the. solutiaon. .

Fh 851 Aa e haSkiedthrbite Fhecsastls foahrdniunms ent
: e lat i A subtractive

Ay 1l e B S TP T b 40 RSB res coper

; re. t q I :
D raler et ropl, FRERORRdy LoleciSon A Feauirea.

epegdrical  characteristics that the surface roughness
Rz of the conductor circuit in the core substrate

producesktgsagescnsbetcabnyeiys 1240, BPItiheTesiah® tHeormed
surface roughness Rz of the Insulating |ayer of the

coithe sldidirbatesipda?2ifgor Thesshi dikte]of RheéhA a3imgtiesist is
conductor circuit and insulating |ayer formed as
riesfericbéd sdote,a dnlmndliockneb$ ectuivelamt tex@edteder Ithan the
is therefore preferred fromthe viewpoint of

bl gkaisisei @ at grducisrifdrmedrizs subsequepitgplating). Examples of
adhesi on assistingbagent | ayer 8 for pronoting

Hhfh&ssvB which canbe used for the plating resist include liquid
resists such as PMER P-LA900PM (trade name, manufactured by Tokyo
Chka 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 pattern7 is formed
by electroplating. For the electroplating, copper sulfate
electroplating, which is usually used for printed-wiring boards,
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




property is formed. The thickness of the adhesion
assisting agent layer is preferably from0.1 to 10
pm nore preferably from0.1 to 5 m If the thickness
of the adhesion assisting agent layer is less than
0.1 pm the adhesive property may be insufficient. If
the thickness is nore than 10 m effects maybe
produced on the el ongation percentage, the dielectric
constE@nim.t he dielectric | oss tangent, and other
characteristics. The adhesi on assisting agent may be
ML) of the sanme resin as applied on the copper foil
[0111] When rust preventing treatnent, such as nickel,
chr omVemsy, 28 hllustinadedpalfligdildm ornetkdbindeemonfingamd ution,

treatnent with a coupling agent are applied onto the
cidhretptcamgrehehly hFaddifless oas befsirsmongng 44 lution

gent ayer is formed on the resultant, |arge effect
Heaemovﬁwéhﬁefﬂ%st?roran@oﬁa%tﬁhfg CoRBeFubt areas other

BLvErt e Srenrent or, e soup T -

t t th f t

LSk LUE GROPER 011 TS, LUSLREENEILIY e,
th | m f t hod f

B 20Ol LIS oL L LA LTI LR 08 s cons

vﬁ%b@ﬁt rafe; ks StHe'Pg?é & Qﬁesﬁ‘&@d 3, ,adhesi ké)g?fhl%%sbf tt'hrégcopper with

agent sol ution. ore e | mer sSi

st dratng sdl%t'lmrssfﬁﬂc had &y &E‘dilfflgslcﬁpc&lﬂi%ll' b&?ﬁr ?n reaction

various surfactant solutions, whereby I1ts oxi

@anrbe. r mmeﬂq@ﬁreéb’@ldﬁb‘fatbié t:b% P& R tHe”Pfé!Yfrﬁ; sbiutlon
is desired that the surface roughness Rz of the

itsr basedl oncorritidivar cantiredi, t the e2cRipgnretel @5 ndb&hange even
solid content concentration in the adhesion assisting

dgenf fepimposs tfonthes emttaraxt.i cll athyr vdraist esh etrtlihy rate
is desirably from1l to 50% nore preferably desirably
difference is not generated 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 oxidiier, 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 dissolution 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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from3 to 25% considering the resin thickness after
the immersion. It is sufficient that the adhesion
assisting agent treating tenperature is room
tenperature. The tenperature of the solution nmy be
controlled in the range of 10 to 50C. [0113] After the
i mrersion, the substrate is dried by hot-w nd bl ow or
the like. The drying tenperature is desirably from 90
tthe2ebthingryied edenflr et ysteboi o ff dhe96Clutfder t he
dryi ng, the amount of the remaining solvent should be
4é 093 1% or less. If the anount of the renaining
solvent is over 1% the reliability of a fina

| y- pr odbg et ied- W HgssaF a8 et distopteerrodimng process by

drypngti Is varied in accordance with the drying
PabberEdratbrPiaie "Ei kel SUAE 2id VPaTeterhaibby aesm 1rhrouch
Q.6 q}nute . The dried resin is not conpletely

Ut F“Enﬁé CF BEOCESE & £G5S sTHRETahRi cPrpesesl of the two

cure ut
PR UL 2, S0RD e L P
[bg%%cféél\rg% tt,Eeéghiai: l@%[&?{%?é‘(&é ?cﬁﬁ% sréﬁ{zhsf t ?ﬁo%@cﬁ:or circuit
shngleeostdeunaelad s fg%ghﬁéécﬁ ta%ddé%ie%reﬁg%@cg\yes 1,39, g mPr less

i nsul ating |ayer 9 a netal I's ['am ha

and tie eoreasdbsiuinestrRatSd ikt Bné@%ﬁ%@?h?@r of 1t{1e core

assi sting agent. An adhesion assisting agen ayer

swys theteod sedl. 0 bet wees.t he insul ating layer 9 and the

nmetal |ayer 10. The thickness of the insulating |ayer
[@llddsirably fromabout 10 to 100 pm nore desirably
from20 to 60 pm The thickness of the netal foil 10

is prEf éhabiyodiomridditar 85rouitThedr awiul atdAPoBa #dr0fiormed
and the copper foil for the single-side

Hedafctidiad shavee ey erGheRAL 45¢ Isheosammeectssl .uskdismherefore

t he casg gf the | am nated board, and the formation is
preferred from the viewpoint of reilability that, as illustrated

inFig.1l(g}, anadhesionassistingagent layer 8 forpromotingadhesive
property is formed. The thickness of the adhesion assisting agent
layer is preferably from 0.1 to 10 um, 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 may be 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, such as nickel, chromium, tin,
zinc, palladium or oxide thereof, and treatment with a coupling agent

are appliedonto the conductor circuit and then the adhesion assisting




performed by applying a resin varnish onto a netal

foil wth a kiss coater, a roll coater, a commm

coater or the like, or lamnating a filmformresin

onto a nmetal foil. In the case of applying a resin

varni sh onto a netal foil, the resultant is

subsequently heated and dried. As the conditions at

this time, a tenperature from 100 to 200C and a tine

pEeRt 1 aver3ds Manredscmrttheappeobtanit,e laFfhe effudtt isofbtained.

the remmi ning solvent in the heated and dried resin

coRPBERed Bor Cordugignepheaust prevent ahptteftr@nterid¥coupl ing

In the case of lamnating a filmformresin onto a

REPEE YA iment gigiRg (difsSaFe a5 BniBocase abempl wing fheomeatments
n.a vacuumor in the atnosphere are

g.l to 5 MPa % , |

PprEprPRPET T9hen RS BtHly Pre¥ent iy tegtpenatia nrsterably
i | ati I ., th adhesi ty th f

E R B e LBt oy bverl a6 Ther ool o

Pé a nmethod of lam nating a prepreg and a copper

ol onto the core substrate and then pressing the

resul tanty The) pr ip this case.is formed in

the sanme way as ifﬁgﬁﬁggé&a@g@gﬁ?%g SO s P At 1 gs agent

Tfert BempeSiding, StEergth weesne te i@glgfsc‘éc? ﬁgtgeaer} Adgesion

assi sting agent |ayer and the copper

sdgienghh hehweaiiuttibe, aghkesie &@Mﬂﬁ%n@‘gﬁ%cg# %ﬁﬂstrate
t i ch has

insul ating layer and the conductor circu
T ik tsenf idtdramiseiny, efres Bl Y Br &b YurfBkeanfisolutions,
20C. The adhesion assisting agent fitted insulating
wheyebynbanoxige ilagel atdmel ayesvanior whechetth®ility can be
adhesi on assi sting agent |ayer of the adhesion
WPIryedng Tigendesitacethatetbd shofhcadhesimsesd Rabfithe tHeated
roduct where the adhesion assisting agent of the
FRESE R CAESHLE L RG - Odgeant 1e5¢ { eFhawoadl dfconitenndonbentration
ibP%EIating_layer are arranged to be adjacent to each

8P SFHe I5Ee APAGS Sti% RGERT etlrasi tiRe elteali earticularly
R R M KL
2bm™PLE ﬁ%,zg&saf&e%rintghﬁ}/e ?l[:-sein thickness after the immersion.
It is sufficient that the adhesion assisting agent treating
temperature i1s room temperature. The temperature of the sclution
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. The dryingtime

is varied in accordance with the drying temperature or the like,
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heated at 150C for 240 hours. [0115] Next, as

illustrated in Fig. 1 (i), an IHV 12 is made fromthe

upper face of the netal foil into the interlam nar
insulating layer. The use of a laser is suitable as

the nethod for making the I'VH The |l aser used therein

may be a gas laser from CO2, CO an exciner or the

like, or a solid |laser from YAG or the |like. The CO2

BEadets prefsuiabapl Brdmorl wor KOfrointtes .| Hhdhalting Besin is not
di aneter of 50 gmor nore since a |arge power can
688P] §t e otad biddi s Wadaintd pResagd dtarepghiahdisaneéer-cured
of 50 pmor less is worked, the YAG | aser, which has a
§hoke - waldienpe#iraihe camgdete heanredndbasidhg spreferty, between
|S suitable. [0116] 47 For the formation of the |VH,

bﬂ“e FESAP GPREIN St R tdaa lsyetdeminatrad thereer mal become weak.

{ @g is a nethod of making windows in a copper foil
E@ tol i thography, and nmaking an |IVH by use of a

I ' . b | . h

o LS Lot dhan L wpen, Wenihe
i fq_cul:t . i st.on the.ed orti

AT a1 BT ekl P U HO0E P 80,06 08 5o

POkl O S Ak d S, 08 gﬁﬁg{faldce #:Peat@édswf*a%s EB? t@%@esion

adhesi on assli sti1 ng agent conposli on 15 used,

A SENOM NG UrAL. | g adREsi Ie- 95 QRaLLY Lace
wher e tﬁe drggesi n is naked (?he sub: t?%‘?gg%%%e%gr Sfol?ﬁ formed

betvGensggenthatiag 110Ny eAl enetdtiat1 RlAti MY ife thickness
peel ed fromthe substrate edge portion’is not easily

cfausedingllEtthgTheys iis ddsiranownrdmabbat d& Wont®Wum, more
nmet hod of making a window |arger than an | VH di aneter

dasigabdpplronf G0l tdye0phot olThehtgraplags ofirthet heaMBlding10 is
an IVHwith a |aser having a dianeter equal to the

preferably from 0.3 to 35 um. The resin composition and the copper
foll for the single-side metal-foil-fitted resin may be the same
as used in the case of the laminated board, and the formatioﬁ 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 frem 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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I VH di aneter. When the adhesi on assisting agent

conposition is used in this case, plating adhesive
property is inproved in the substrate edge portion

where the resin is naked, which is a problemof the
conformal nethod, and further in the [ arge w ndow

portion, around the IVH dianeter, where the resin is

naked. Consequently, an inconvenience of plating

peerengs islaoe mathéy cfalsmdna fd 8) pexteg amdxi dbgpér foil
such as a permanganate, a chromate, or chromc acid
PELOdEE qar e eihRieatesing hegi pitess iingsitder¢hiel tavid. Nehwdprepreg
catal yst nuclei are supplied onto the netal foil and

prRgd; Hsitdd soFashe 3 VArmednin fepsasemay aseim itors, case of the
the sa tinme when the resin_residues inside the I'VH

SPE®r dtet néspifakeththeceline stesngthsbeiaiesm §ha adhesion

be, . h d. ingly, plati dhesi
NG T T AL —
il i n.Fi L ()., t hi
O I L NC R A W
Loklyendiie b8 85,06, be LG8 LAML S Beg o o nore

Bt alobdg, ThE a%%?fng ia%'s%%?ﬂ?éé@%# %tiﬁltégg ti%%hfgt?ixﬁqo SE/Q;%}: means

pl ati ng can be used. np comrer Cla

avairlsahbe i oh 6Gle! 8580 GRRREN tRé 3ldnRYich .
2000 (tradebnaﬁé, manuf act ur ed by Fﬁ%gcﬁﬁﬁ%%gﬁgég.gent layer

€D the dditbs)icanskISTngdgdrit ade: HanBe o IaYh actiered, bihat is,
Hitachi Chemcal Co., Ltd.). These el ectrol ess copper

phavdngswiaee: tae hdnesieormas st ingfageappertiddris8on assisting
formalin, a conplexation agent, and sodi um hydroxi de.
3gents fauted onetatl tthal ame tthel cheesstiofg tlhgepl @td ngrragged to
a thickness making it possible to attain subsequent

kg eeireiitate Rach afbiers fThemeaBony sGrength beFueen 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 IHV 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 CO, 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 pym 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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[0120] Next, as illustrated in Fig. 1 (k) , a plating
resist 14 is fornmed on the electroless plating. The

thi ckness of the plating resist is preferably set to

a filmthickness equivalent to or |arger than the

t hi ckness of a conductor fornmed by subsequent plating.
Exanpl es of the resin which can be used for the

plating resist include liquid resists such as PNER

P- LAQOB®MLé rfadtea haoe p £riidveuf it tite dobhyortokyde tKdtk8an be used.
Kogyo Co., Ltd.), and dry filnms such as HW425 (trade
Fagreonfpanal asthoddihy metthacho £ GredaingakirCows 1h i popper foil
RY- 3325 (trade nane, nmanufactured by Hitachi Chem ca

Y phated i fhogsantl e snafmakiar esi WWH bei ngenof a lpbéediameter
to these exanples. The plating resist is neither

FRRIREAC I UhaABres. nBhesithesv P sosia v bbebeki thography,
conductor cjrcujt. 49 [0121] Next, as illustrated in

Fr ¢S5 gFr§raal i fupattCefATA R itesiphr pRe NSy edge portion of

B e B A S R P L
' -0 L d b Lt is. fficient

P SERE Y BB aRad (Prp G Boet W SipasiRinestt iy aent
. . . it |

U BTRECE ACTHHET RELAR BRaBubhd Biipg, aghss veomrgperty

drid o188 %c@%h@r@_rtﬁfﬁk%ﬁhyidg LOMRG A& séﬁﬁgﬁ%«% g&é@portion) .

Next, the resist Is renove using an a
UceiEevBgt 5@l Wi QRcondeh fdifdeC tAGE tol Hirdy GQNPEEFdAl4
P T L 78 35 PResq T i the

avai l abl e resist-renoving solution. [

subjspeaté nedyeeadroiberid it theipatdRidedarea i s renoved
with an etching solution, so that the formati on of the

[@ilidlit is finished (Fig. 1(m). Such an etching
solution is preferably nmade

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, arocund
the IVH diameter, where the resin is naked. Consequently, an
inconvenience of plating peeling is not easily caused.
[0118]

Next, anoxidizer suchas a permanganate, achromate, or chromic
acid is used to remove resin residues inside the IVH. Next, catalyst
nuclel 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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mainly of 10 to 300 g/L of sulfuric acid and 10 to 200

g/ L of hydrogen peroxide. [0124] Furthernore,

el ectroless gold plating is applied onto the circuit

to forma gold plating layer 16 (Fig. 1(n)). As the

method for the gold plating, the following is

perfornmed: the surface of the conductor is subjected

to activating treatnent with an activating treatnent

$61 GeNYerssbh Asc@ALDEOY( twladéngaadhesive property is improved
manuf act ur edbyHi tachi Chem cal Co., Ltd.); the

A8s@l Paptequendypletirg at6Pel ectrol ess nickel plating

gﬁiﬂ? IPS—lOO (trade nane, nmanufactured by Hitachi
Ltd.) or the like to give a thickness

of abo& % tb’lOLP % ﬁ resultant is subjected to

gol d di'§pFadé S&ré £ gmmﬂfh H@a@oth%be%w%@eless plating
uf act d by . Hit Co., Ltd.) t

JAUE: TP SRS Pt hReH] B8 sl De' e e,

EPE@?&S g%éthﬁgstrrﬁlsc{‘iletlaares 131540 eg‘tﬁr?:{‘fegéchlJéqlJeeSSplatlng,

ta h‘? 6ci!k“fn§geisdéraqub¥ %!ul%a%gl@ e%@ﬁ?&l@s&%gpg%%gs d:l.nﬁ S%n A)e used.
Confﬂe’é@@@@l@a BhReLELL BSS anﬂé\ﬁJﬁé %%P%?&ié% @BéBSr plating

ucted between el ectrol ess ni ating

eheDideotess 2g0b d tphat inde, 'ﬁﬁ%ﬁ&gtﬂ@ré@byml%achl Chemical Co.,
connection reliability is further inproved. As the

Btach ravidesyspat d adituate phaid NganBAbEIrdd 13081 080 Chemical
manuf actured by Kojima Chem cal Reagents 1Inc.) or the

t¢ kelkd. per TberecliectgoVessacbhpek pdasings aveldadh Rdde mainly
to 1 m In the case of considering electrica

ehaiorpesr Pst fals, themadincta compdenatiel ggeati ngndeyodium
be om tted. The conbination of these is varied in
hydtrspdsRce Wi €6 SRECiniggs bhatk Héeptbiicknessand the plating is

deci,ded under consi deration of costs, electrica
%ﬁg E‘P%??E“F B9 arfdPORBHIECEP AT tod aEpIquprt hekessroplating

e 1 296Nt L MeRt i of, T 5 ysef ul wihen
[0120]

Next, as illustratedinFig. 1(k), aplating resist 14 is formed
on the electroless plating. The thickness of the plating resist is
breferably 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-LA900FM (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.), 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.

49




either of the nmethods is used. [Exanples] [0125]
(Exanple 1-1) The follow ng netal foil Al was forned.
[0126] (Metal foil AI) A glossyfaceof an _

el ectrodeposited copper foil (carriercopper foil) of
510 mm wi dth and 35 mthickness was conti nuously
plated with chromumto forma chrom um plating |ayer
(peel abl e layer) of 1.0 ng/dn2thickness. After the

forawti on of the chromiumplating, the surface
roughness Rz was 0.5 pm The surface roughness was 51

measurlekton ashel basirstef Ih FR.0601), 4 Gi2zehiEhporidn 15 is
| ating conditions Solution conposition: chrom um
PinRd 8F, eDEOngblatamgl. Sobfihd elacttopating, Le@addr sulfate
tenperature: 25C Anode: |lead Current density: 20
ARGTHE OB ppERT e Eho bt dtdusd lwassedntiuc edntedgiieiray boards,
thickness of 2.0 pm under glossy plating conditions
TS OFi Bk -bef bks sutEciens thatdthe tHekpepperf the plating is
S BRSO TS chpper Co0r9aR 5 B ATFG CoMHCEPBRSSSibLe.
T G O EOMRES I an TOPRE, SULIAYY Lot ralyarate, 199 cren
5 to 50 pm.
[0122]

Next, theresistisremoved, usinganalkalineremoving solution,
sulfuricacid,cnracommerciallyavailableresist—removingsolution.
[0123]

Next, the copper inareas other than the pattern area is removed
with an etching soluticn, 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
theconductorissubjectedtoactivatingtreatmentwithanactivating
treatmentsolutionsuchasSAfloo(tradename,nanufacturedbyHitachi
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 pm; the

resultant is subjected to gold displacement plating with HGS-100
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g/L; sulfuric acid, 150 g/L; and chloride ions, 30 ppm
Bath tenperature: 25C Anode: |ead Current density: 10
A dn2 Next, rust preventing treatment with zinc was
conducted by electroplating, as described bl ow.
[0129] Sol ution conposition: zinc, 20 g/L; and
sul furic acid: 70 g/L Bath tenperature: 40C Anode:
| ead Current density: 15 A/dn2 52 Electrolyzing tine:
1@ rsde ormise,Nexhy f tdiaifeal bowiitg ctiir onahE-4Y ead MENttdMASto give
conducted: [0130] Sol ution conposition: chrom c acid,
8. thigthnessHrf BboBtBatH terdr ptumed S8Gegheadey fheadesultant
Inrersing time: 5 seconds Next, the follow ng silane
esuptilfg tefct Abattymle ssopeit pédt ind @181 HGSeR00D oftrade name,
conposi tion: 3-am nopropyl trinmethoxysilane, 5.0 g/L
BT ut # o reenperdtark IBichimiosi Netd.iineo diFesec¢bridiness of

ter the silane coupling treatnment, the netal foil

gu‘érq. gte 1 pm. 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
tolum. In the case of considering electrical characteristics, the
electroless nickel plating may 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)
Aglossyfaceof anelectrodepositedcopper foil (carrier copper

foil) of 510 mm width and 35 pm thickness was continuously 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 pm. The surface roughness was
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at 120C to cause the coupling agent to be adsorbed on
the netal foil surface. At this tine, the nmetal foil
surface roughness Rz was 0.6 Pm[01321 A resin
conposition Al having the follow ng conposition was
prepared. The resin conposition Al would be used | ater
as an adhesion assisting agent |ayer conposition.
[0133] (Resin conposition Al) Novol ak epoxy resin
neastiray @anbitphepydistofuditire;0833000S-H  (manuf act ur ed
8£2hﬁppon Kayaku Co., Ltd.): 65 parts by wei ght
boxylic acid nodified acrylonitrile butadiene
rubber particles, 53 XER-91SE-15 (rmanufactured by JSR
Cor p. §thW¥%RE%ﬁbyngw9Qﬂ@?thEﬁrboxyl|c aci d nDdlfled
pol yvi nyl acetal resin, KS-23Z (manufactured
Seki sui Chéﬁ?%ﬂﬂlckoomﬂ9Pdt}°“3i?ﬁ§8@%§ﬂ%EF%ﬁ§ﬂ§ﬁt 250 g/L; and

Triazi ne-ring-containj creszk phenol novol ak resin,
PHENCLI TE ”éé?g € acBdfed by Dai ni ppon Ink &
Chem cals, Ln nltro %% &ent 18% by wei ght, and
hydr oxyl d%? |§ﬁPeri O parts by weight

| m dazol e d tiy conpound 1- cyanoet hyl -
phenyI|n1d5§%#¥%n1ggrlnellitate 2PZ- CNS ( manuf act ur ed

by Shi koku hs gggg))zo C{ﬁzpart by wei ght
Sol vent, net ethy? ketone The follow ng netal foi

Bl was, é%d@?c@gtro;{l%%ﬂ]; Aet@ndueitbadBld gfiRe Lehitkness of

conposition Al was applied onto the silane coupling
2.0 um under glecssy plating conditions described below. After the

end of the copper electroplating, the metal foil surface roughness
Rz was 0.6 um.
[0128]
Copper sulfate plating conditions
Sclution composition: copper sulfate tetrahydrate, 100
g/L; sulfuric acid, 150 g/L; and chloride ions, 30 ppm
Bath temperature: 25°C
Anode: lead
Current density: 10 A/dm’
Next, rust preventing treatment with zinc was conducted by
electroplating, as described blow.
[0129]
Scolution composition: zing, 20 g/L; and sulfuric acid:
70 g/L
Bath temperature: 40°C
Anode: lead

Current density: 15 A/dm?
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agent treated face of the resultant netal foil Al.
After the application, the resultant was dried at
160C for about 10 minutes in such a manner that the
concentration of the remaining solvent was 5% or

| ess, thereby producing a netal foil BlI, which was an
adhesion assisting agent f ittednetal foil. The

t hi ckness of the applied resin conposition Al was 3.0
pm after it Bdestdeleting @188} Nextecquidsces of the
metal foil Bl were | am nated on the upper and | ower

f aces Ngkt§ otihe Fildlowigoeposgnatesiteptrente g sGEAnGTIGFed:
(thlckness 0.1 mm manufactured by Hi tachi Chem ca
[€33C]Ltd. in such a nanner that the resin conposition
Al of the netal foil Bl was brought into contact with
the prepregsCl ?ﬁﬂ%nW%§W§Fé§é09orﬁ%ﬂmu54a§%dﬂ§b@ Snér
2.5 MPa for é and then the carrier foil piece on
each of theP opggr foil pieces was peel ed, thereby

produci ng a pper - cl ad Ia ed board as
illustrated | Baj ! E % n%%ﬁ; conposed of a

prepreg 1, aSS|st|ng agent layer 3 and a
nmetal foil %ﬂ ?g %(%Q illustrated in Fig. 1 (b) ,

t hr ough hol : dia, of 80 pm were nade
%mé,frEf% NG r@ .05 ng%&?:[ -

fromthe upper face of the Wi th a carbon

di oxi gex8as HeRaclowidged 1 IRgY! @6@1%; trefidehtnddeconducted:
nane, manufact ur ed by Sum tonb Heavy I ndustries,

[bttd1). Next, the resultant was inmmersed into an
aqueous nixed solution of 65 g/L of potassium
per manganat olanibrOomgpds iafi onio di-ami hypraxlde iaktBoxysilane,
solution tenperature of 70C for 20 mnutes to renove
Ssfrearls. [0137] Thereafter, a palladi um catal yst,
HS- 201B (trade nane,

Solution 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
.

[0132]

A resin composition AI having the following composition was
prepared. TheresincompositionAl wouldbe used later as an adhesion
assisting agent layer composition.

[0133]

(Resin composition ATI)

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

* Carboxylicacidmodified acrylonitrile butadiene rubber particles,
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manuf actured by Hitachi Chemi cal Co., Ltd.) was given
thereto, and then CUST-201 (trade name, nmanufactured
by Hitachi Chem cal Co., Ltd.) was used to conduct

el ectrol ess copper plating at a solution tenperature

of 25C for 30 minutes . In this way, an el ectrol ess
copper plating Iayer 5 of 0.5 pmthickness was forned
as illustrated in Fig. 1(c). Conditions for giving

e Fpakr beli Uﬁr@éﬁatyg@d dre JSRoGAID i v FabRats. bB5 ratite

1 Processing step Processing |liquid Processing
E}Pi‘%&c 39 ichRefl Eiss RPLVBOLY el adi KaBER/ K%rsaﬁzng

%ﬂtwhﬁﬁ e N EIE S 425&2(?%»«3‘&?@3?? ety BY weioht
R A da o S S %&ewﬁé rfl RekoteSi PRNOLITE
E%‘Brr“égaéte TeReb e P) e lASIbAY AL MRS pitrogen

b S S e

Wdigwkng water Pure water 25C for 3 minutes Adhesion
accel erator ADP-201 25C for 4 mnutes Washing with

f kﬁwé@l\&aaéfl\%tfﬁre\@érgio% i%ya@ud@tﬁﬁﬁ%@ pHeP38khiA8z01 ium
illustrated in Fig. 1(d), a dry film photoresist,

RYn8B2Etat(d,r aB2-Cegrematmut aeted e BiikbhadhenChamscedrp. )
Co., Ltd) was | am nated
0.3 part by weight
+ Solvent, methyl ethyl ketone
The following metal foil BI was produced.
[0134]
(Metal foll BI)

The resin composition AI was applied onto 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, therebyproducingametal foil BI, which was an adhesion
assistingagent fittedmetal foil. Thethicknessof the appliedresin
composition AI was 3.0 pm after it was dried.
f0135]

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 RI

was brought into contact with the prepregs. This was press—formed
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onto the surf ace oftheel ectrol esspl ati ngl ayer. Next,

the resultant was exposed to ultraviolet rays through

a photonmask for nasking sites where copper

el ectroplating was to be conducted, and devel oped to
forma plating resist 6. [0139] As illustrated in Fig.
1(e), a copper sulfate bath was used to conduct

copper electroplating at a solution tenperature of 25C
#Hnd 28 ¢ andeht d€asfey lohour,0 apddren thgicsrrdethfekngisce on
of 20 m In this way, a circuit pattern 7 was forned

farhs @éhthe rgnmer tfﬁai/ RirREesniab nees Ed c theréon duciucing a
width/the circuit conductor space (L/S) was 23/17 m
qP£6T chet Nexi naged inopgetaatedusiratieg 1n iy, 1 he) dmpich was
filn1mgs enoved with a resist renoving solution, HTO
@Paae nahe® BrgRaEdct urdd 26)e S MS§d SMbRE Givens. laver 3 and
Ltd. h fter, an etching solution having a

S ﬁﬁ%‘%ig‘?%%gf 100 g/L of H2SO4 and 10 g/L of H202 was
ysed,to etch and renove copper in areas other than

R e &rea of the pattern. In this way, a core

bst nat .l ' ' . .
Foughhae s B bt EI L e R A VARG imeter
FORSI UG LRI re FAdL Uhdm SHETRER M OHNDLSHe %ttatiefcg@;vrv]%?rﬁg carbon

1.2 m The surface roughnesses were neasure

diasi 8e @bs JimpaBt 06@ Ly JB¥41hcHextsdd et candyGhor r_nanuilfactured
e

circuit surface was subjected to electroless nick
biylSaini ngmd BegiyEnduddvieknesd. pf  Nepf) tB8dethEthnt was immersed

subjected to the follow ng silane coupling treatnent:
1h0442] aSokots anixednpolitticancf Fbagd hayfr pPydssium permanganate
trinmethoxysi lane, S.0 g/L

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 pm thickness was formed as illustrated in

Fig. 1(c). Conditions for giving the palladium catalyst are shown

in Table 1.
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Sol ution tenperature: 25C Imersing tinme: 10 seconds
Next, the whole of the substrate was imrersed into the
resin conposition A pulled up, and then dried at
160C for 10 mnutes 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 conposition Al as illustrated
TablRi d. 1(g), so as to form an adhesion assisting

ragesdsiBy sthe t hi ckngssoodssihe 169aid NopeaSsARY Wond & 1BAR

akhgdr the drying. [QI43lsA prepreg, [Geh- G49H [ILRTE

Yl{%@ I%u & (ﬂg{e%d ! yPu'f'é [‘«%%Q I L,nem C4EH°C Lfgr 4,: J}lnutés

\{' , 1Tl T CRTICTS S allu l IIC IICl al | Ul |

ﬁgﬁﬂ?at ed on the codt®d°Edfe substrat Qécgﬁﬂ Phatropfi

resul tant was press-Pfeé?%ﬂuléﬁtelWC and 2.5 MPa over
hour. The carrier |fagfl on the copper foil _was then

Waekirgdii th Aldwing wavaey,| Fars wasér at e as | dsPd ust raamidites

Tregtmedt (Mkn WRsd pr odyced mheses &n inged abi noml Ry es
9, an adhesion assi §tding,,@gepliyl ayer] 11 and a net al

ﬁagﬁingwt}y\@[&un& %{g?rc PuL:é)‘!Zr 44 AS T I ! 52‘55@[ ed 2I mlrutg§

% ‘drrf-‘: \g‘l%ox\_lgcl (S O 1~] . I—UI l ||c T UI Clll O
%Is Windows hcl\ﬂDﬁ a nmini mum m%rﬁelf ‘f'lnféﬁs m
Phh the copper foil h\/ nhm ol it hrmr nnh\/ The

CPWSE‘EUPR@VFWWW ﬂﬂﬁrﬁﬂiﬁdl arret er 255D fpmBweiratemde

Waﬁmﬂmgaudafbnnngjwmeu:de’urgaraternpact | as6fc per Rotialios

2bn&006n (dckadeapare, mabpdzact ured by [Sem ko heavys

Whmlﬁéthﬁi:}e§low|§:;1§lwgter d@’?ﬁ'e wgﬂ.ﬁ: resul t anke C\A@ér I2%§§50

IMt 0 an aqueous m xed sofutiom of 65 g/t of potassrum
per manganate and 40 g/L of sodium hydroxi de at a
solution tenperature of 70C for

[0138]

As illustrated in Fig. 1(d), a dry film photoresist, RY-3325
(tradename, manufacturedbyHitachi Chemical Co., Ltd) was laminated
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. 1l(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. In
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 um.

[0140]
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20 mnutes to renove snears and sinul taneously roughen

the resin surface of the naked area. [0145]

Thereafter, a palladium catal yst, HS-201B (trade nane,

manuf actured by Hitachi Chemical Co., Ltd.) was given

thereto, and then CUST-201 (trade nane, manufactured

by H tachi Chemcal Co., Ltd.) was used to conduct

el ectrol ess copper plating at a solution tenperature

of 25Q¥:dr, 36 hilmsttestetnin Miig.whif) ,anhel dgt folessas removed

copper plating layer 13 of 0.5 pmth| ckness was

Wigihedrasist regevbredalutipng HIY )lra@brmmﬁf ongnigrctured by
ving the palladi um cat al yst are shown in Table 2.

P%@“F&@rgogt@? SCes ity ) st epremesdEssi g pEefuingy solutlon having

Processing condjtio Cl eaner CLC-501 60C for
TCATRS! eIk AT rﬂgﬂ%ﬂ? h Hotl=Se @rd Pl We‘ﬂzom@sr gped to etch

A 25 0
ek 5%8}7%%5@5%%?%95 VT g %Egg\nn?étﬁﬁt@?ttern '

t?@osb I %:n?o sulﬁ agrené%%tf La’odm “:tégsma %@%@%aurface
r%ﬂn%% %M@;@g@g&ﬁ&mw 28l "MiFSne conductor

t ment efore m nut

&%llfséum ¥olBhALyStrS %R%Héotf read mept, FIS- %ﬁéBsgg’gce

for 8 mnutes WaShing with flowm ng water Pure wa

r3hGhhessSs MdHet B8ashellre droRnacses &1 alr0rTADR- 26 | 25C
for 4 mnutes Washing with flow ng water Pure water

[@253@1filor 2 m nutes

Nex{, the conductor circuit surface was subjected to
electroless nickel plating to give a thickness of 1 pum, and then
subjected to the following silane coupiing treatment:

[0142]

Solutioncomposition: 3—amincpropyltrimethoxysilane, 5.0g/L

Sclution temperature: 25°C

Immersing time: 10 seconds

Next, the whole of the substrate was immersed intoc 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 sclvent was
1% or less. 1In 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 adhesionassisting agent 8. The thickness of the coatingwas about
2 um 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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[0146] As illustrated in Fig. 1(k), a dry film

phot oresi st, RY-3325 (trade nane,

manuf act ur edbyHi t achi Chem cal Co., Ltd) was | am nated

onto the surface of the electrol essplatingl ayer. Next,

the resultant was exposed to ultraviolet rays through

a photonmask for nmasking sites where copper

el ectroplating was to be conducted, and devel oped to
Torimadepl ot ithg cesict code UBBAThtAs drld tkém dthedresultant was
Fig. 1(1), a copper sulfate bath was used to conduct
oser cskeed radpl LEOrG grrat 2a SsdPaitdven Lehperat The odrpse foil
and a current _density of 1.0 A/dn2 to give a thickness

It P Ferpar idils Wwagy theh greedeicdh plat ttedA M8y mes Fubsivsgte as
in such a manner that the mninmumcircuit conductor

I otstrehed ol duPt  tohdu@toPradiess! vRrsyin s iogphatigg layer
t he dr

0148 Xt, as illustrated in Fig, 1 , fil

Sy %Hggébon VASSH SEIRESAIRT T dA¥EF nbt ?&%?i BRta i1 18 were
tra%p name, manufactured by 59 N chigo-Mrton Co.,

%F3f Thereafter, an etching solution having a
ﬁﬁggqsition of 100 g/L of H2SO4 and 10 g/L of H202 was
sed'to etch and renove copper in areas other than

the arga;ef,L0e, Ray Hﬁrﬁja%_c [1Q}f1,9]Id\lﬁjs} ?%gé %r%‘}ﬁit@& For the

the mninmumcircult con tor w Cl rcul

STIHEE 06n SPRG8e (101D, WasadR4 20 vThgl 1M imNeXbia®Ster of 100
illustrated in Fig. 1(n), the outernost |ayer was

1o RleeetBshd QnetretdiRes fg0l h\plpAbtovi tibdramiya ded TvHs 12
plating layer 16. Conditions for the electroless gold
Halvahigng raire mshoieneatefabl €0 pum were made with a carbon dioxide
gas impact laser perforator, L-500 (trade name, manufactured by
Sumitomo Heavy Industries, Ltd.). Next, the resultant was immersed
into an aqueous mixed solution of 65 g/L of potassium permanganate
and 40 g/L of scdium hydroxide at a soluticon temperature of 70°C for
20 minutes to remove smears and simultanecusly 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 pum thickness was formed as illustrated in

Fig. 1{J). Conditions for giving the palladium catalyst are shown

in Table 2.
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3. 60 Table 3 Processing Sol ution Concentration Liquid
| mersing tenperature time Degreasing Z-200 60C 1
mnute Washing with 25C 2 minutes water Soft etching
Ammoni um 100 g/L 25C 1 minute persulfate Washing with
25C 2 mnutes water Washing with sulfuric acid 10% by
volunme 25C 1 mnute acid Washing with 25C 2 m nutes
wat er Activating SA-100 25C 5 minutes treatnent

W&Rdifi Ag with 25C 2 ninutes water Nickel- N PS 100 85C
E20cqnshug @sep phosphor|uscedeeid 0hi@ss pl 3tarBgessVA$ LA tions
AMesder25C 2 mnutes |watefpiN ckel - boron MTQRCEEMALTQY o
hﬁ@ﬁn@ m%ultnc:@cswa@elrem rP(aEg%e%té)rb 40°C for 4 minutes
Etching ZAmmonium 25°C for 10 seconds
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-201R 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, manufacturedbyHitachiChemical Co., Ltd) was laminated
ontothesurfaceoftheelectrolessplatinglayer. Next, theresultant
wasexposedtoxﬂtravioletraysthrdugha;ﬂmﬂnmaskfornﬁskingsites
where copper electroplating was to be conducted, and developed to
form a plating resist 14.
f0147]

As illustrated in Fig. 1(l), 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 um.

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

with a resist removing solution, HTO (trade name, manufactured by
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plating Washing with 25C 2 m nutes water Pall adi um
PALLET 70C 5 mnutes electroless plating Wshing

with 25C 2 mnutes water Gold HGS-100 80C 10 m nutes

di spl acenent plating Washing with 25C 2 m nutes

wat er Gol d el ectrol ess- HGS-2000 65C 40 m nutes

plating Notes) [0151] 61 Z-200 (trade nane,

manuf act ured by KabUShIkI Kai sha World Metal), SA-100
NYhage~Hakeon fanufldct-ur ed 5y SRt EBENANCRETH IgWl STt ion having

Ltd NI PS-100 (trade nane, manufactured by Hitachi
st of L 57 L Srchs inhil o o6 feadesnar o econ

ufactured by Ckuno Che ndystries
%ﬁﬁ%ﬁww G anh. SRR EReEer Sty R RR. Chebaetkern,
ﬁ%gg nts Inc.), FES 100 (trade name, manufactured by
|ta Chem cal Co., Ltd.), and HGS 2000 (trade

narre P{f@@gf 9)% Ué't%gum/; F%ﬁea%ﬁhl%}ﬁrgl%ulgoCOnéﬂcq:o)r width/the
c1rcu1t cenductor space (L/S) was 20/20 pm.
{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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A substrate was produced in the sanme way as in Exanple

-1

in Example I-1,
into a thickness of 8 pm [0152]
in Exanple I-1,

resin conposit

except that when the netal
resin conposition Al
(Exanmpl e 1-3)
t he bl end anount

t he

i on Al

foil

BI

of the novol ak epoxy resin (NC3000S-H) having a

was produced
was applied
In the

bi phenyl structure was changed to 80 parts bywei ght,
Retpde 8f the carboxylic acidnodified acrylonitrile
rhudadiene rubpssiupart i Cl escdnXbRrA1S 1D)qMas chang@drsing
to 2 parts by| weight, that of the car agéggek&,ﬁ.gl O ime
d&%%é%h%ﬁ polyvig%b acetal Fesin EKb-/éé% was— changed o
C w1th werght,—andthat—of—the = "
SR AN LS rlng-contalnlng cresol pheno| “hbvol ak rlesimrutes
NOLHTE-EXB-9829)-waschanged-t o 18 parts hy
Sket GheninThe ot%@Pm‘@peratﬂ&ﬁ’sgﬁere per #9fned in [thainute
sane way as ip<Exeifpke |-|1. [0153] (Exanple 1-4) 62
whstBExanglel - 5 parts byWE|ght of partietes havijmminutes
wakd#t adi ene rlubber core and an acryligc resin shal
Wﬁﬁhnéﬁﬁﬁh(”HnQ£ﬂ§&HEQ&aBY105W5?Q§hﬁ£en}§@' 'ndUCfolute
y. Ltd.) were used insile ad of 5 par by wei gh of
€ Ccat UU)\yl e—acta—rotfied abi"y'l ot "r -e—but-adiene
W?ﬂﬁﬁ%r ﬁ%rtlcles in the rlesin conpositfibn Al. Theé minutes
Hons —were pdrforned in the sane way as in
Athdgmping |- 1. ([B15%] (Exgnple 1-5) In #Fanpl e | {5, midites
tpsatinsntby mei ht of a phenol novol ak riesin, HP-850N
wésmngfaekh ured by Hitachi [Chem cal Co.|zs¢d.) wene uSRees
whtast ead of 2Q parts by wei ght of the
nidydegzl Ne-ri ng-&eatgh NI Ng  Cresol 85°C 20 minutes
phosphorus
electroless
lating
Washing with 25°C 2 minutes
water
Nickel-boron TOPCHEMIALLOY 65°C 5 minutes
electroless 66
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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phenol novol akresin intheresin conpositionAl. The

ot her operations were perforned in the sane way as in
Exanple 1-1. [0155] (Exanple 1-6) In the resin
conposition Al in Exanple I-1, the blend amount of

t he novol ak epoxy resin (NC3000S-H) having a bi phenyl
structure was changed to 55 parts bywei ght, that of
the triazine-ring-containing cresol phenol novol ak

Z-@8Pn ({P9ENCERT E TEXR 982D e Erbwgfeldcit Kaisha gignlsl Hetal),

wei_ght, and 15 parts %y wei ght of a .

S&ﬁéﬁ&h Heradedrang eewiaraiped phodpheehis emdsahd Co., Ltd.),

HCA—FK%(Sanko Co., Ltd.) were_ used. The_ other

NIper at'? s 2GR MemSe MY HEG TRt ke Edmehldierdsaiin Co., Ltd. ),
a -1, 156 Exampl e 1- In anple 1-6, 20

Tk PR At kB TP et ey e T U g By Cp o dreparal

Iébhgggﬂﬂngﬁgl@EF C- 2050 (rmanufactured by Admat echs

t & further incorporated into the resin

FFTBRSER00 e, R SEIEL RS RSO S R PUIRY 1
HEXa0ph & thadd 1&%1&“%&5@1?&6‘&&%%%’%%59& %h%ﬂ& SAMBMBYr ey ),
as in anple T-1 “except t hat e netal 0|F Al was

aham nated instead of the netal foil Bl in the step
(h) of Exanple I-1. [0158] (Reference Exanple 1-2) A

Hlslisfoﬂlcat(erﬁas riired et fat thifed ATE 1 WeYh BEheRi EXBMBLE, Ltd.)
(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 um.
[0152]

(Example I-3)

In the resin compesition AI in Example I-1, the blend amount
of the novolak epoxy resin (NC3000S-H) having a biphenyl structure
was changed to 80 parts by weight, that of the carboxylicacidmodified
acrylonitrile butadiene rubber particles (XER-91SE-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 phenol novolak 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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except that a conposition containing the follow ng

conponents was used instead of the resin conposition

Al: [0159] . Epoxy resin, EPOM C R- 301 (nanufactured

by Mtsui Chemicals, Inc.): 40 parts by weight

Rubber nodified epoxy resin, EPOTOHTO YR- 102

(manufactured by Tohto Chem cal Industry Co., Ltd.):

20 parts by weight Polyvinyl acetal resin, DENKA

BUTYRAR 420004 I-tmbyfaactk bryed byt Depkirt i KbgakavKogybutadiene
Kabushi ki Kai sha): 30 parts by weight -Melam ne

nmubben, ¥IBANRA08B(aranylf actasied shyM t SWL-T6abs(manufactured by

Chemicals, 1Inc.): 10 parts by weight (solid content)

Huaebnt Clegrobap I ésfins cur iGog , agemt) (-direy aned ainsfepd o2 S parts
parts by wei ght added in the formof a solution .

bthE*?é‘Eﬁt o ahmaﬁ gt harAcde, nedifipgl aar sbtnif dst bptadiene

oncentration of 25% by wei ght) Curing accel erator,

r@@?ﬁ{c&aﬁ@wﬁe}@u‘ﬁ%ﬁeﬁé@wgﬁpﬁbﬁ%@ é‘lk@ oidggpoperations

b ght 64 Solvent,, et ket one
“Fﬁﬁa %? 6F E%%dﬁ??bwaﬁeﬁﬁl E§%W@ﬁgt 5yt The
[éigggctor peel i ng strengths of evaluation-sanples for
les I-1 to 1-7 and Reference Exanples I-1 and 1-2
i Eﬁﬁg ugz As peeling strength, perpendicular
eel'I'ng strength was neasured. As for the portion

t hat &Heaﬁnﬁa%rf’ilesi %%&%%WQ%@PB‘ ?)h%ﬂé? no%%ak k resin,

copper each e sa swas a

H@LBBbNa&mnﬁ&ﬁﬁkﬁﬁ&?%ﬁﬁhHEgcﬁfQHﬁﬂﬁéﬁgUQRI|YLkBe were used
conduct or peeling strength was nmeasured under norwm

1680dad @D pittd be lwel ht of et spiiie-vasg-AeaiHhial cresol
150C for 240 hours, e conductor peeling strength
phbﬁ@hﬁévoywﬁréﬁﬁmmwﬂﬂérd%untbmpns&&zonmﬁtfowhébEhémmpenntions
where the el ectrol ess

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 novolak epoxy resin (NC3000S-H) having a biphenyl structure
waschangedto55partsbyweight,thatofthe£riazine—ring—containing
crescl phenol novelak resin (PHENOLITE EXB-9829) was changed to 15
parts by weight, and 15 parts by weight of a
phenolic-hydroxyl-containing phosphorus 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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copper plating was applied directly onto the resin,
the conductor peeling strength thereof was neasured
under nornmal conditions after the sanple was all owed
to stand still at roomtenperature. The neasurenent
was conducted at 20C at any tinme. Conditions for the
measurenent are shown in Table 4. Table 4 Conduct or

ggelln strength test conditions Itens Conditions
vi &84 ALtE§ R alpHENAC- BT PoRahed dotartde: bys Shicomdasi tion AT,

9%% Peel speed 50 mimn Test width 1 mm [0160]
T AtheE PRGOS cier A ReEE ORBRS tir ShabsBipragnas The Example
fgpstrates and the eval uation sanples for Exanples I-1
"1-7 and Reference Exanples I-1 and 1-2 were
@ﬁ- cted to a heat 65 resistance test after noisture
sorption. In the test of the substrates, each

%%Eggeﬁggﬁg%% t{eated at 121C, a huntdlty of

a pressu fe'lof 2 atnnspheres for 2 hours.

Ther ea}i t %ﬁt{;g@e i%%n‘ggrgdtg@éd i s%entﬁzgyaasz 6191CExample I-1

sol der bat con

shepkedubether raweh | F0g on E\’Qﬁe teglavt,@a Qr?%]tﬁragjt %‘} He metal

t he substrate or not . For t a sa

fiainesPCln dgd GeePCIRAZL MaRufaetufed by Hirayama
Manuf acturing Corp. was used. [0161] (Connection

froalbeabi | ity eval uation) The substrates and the
eval uation-sanples for Exanples I-1 to 1-7 and
RBéEereroee Exanplesi42)l and 1-2 were subjected to a
connection

A substrate was produced in the same way as in Example I-1
except that a composition containing the following components was
used instead c¢f the resin composition AT:
[0159]
* Epoxy resin, EPOMIC R-301 (manufactured byMitsui Chemicals, Inc.):
40 parts by weight
* Rubber modified epoxy resin, EPOTCHTO 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 formof a solution thereof in dimethyl formamide, having

a solid content concentration of 25% by weight)

* Curingaccelerator, CUREZOL2E4MZ (manufacturedby ShikokuChemicals

Corp.): 0.5 part by weight
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reliability test. For connection reliability
evaluation, a pattern illustrated in Fig. 2 was used.
In Fig. 2, a conductor circuit, IVHs, and an
insul ating |layer are representedby 17, 18 and 19,
respectively. The specification of the pattern
illustrated in Fig. 2 is shown in Table S. In the
connection reliability evaluation, a cycle of 30
m $okesntat etBHC reaith 80 ket omd es at 125C was render ed
one cycle. A sanple exhibiting a resistance val ue
Vheazuriemensf ol Waorducses pé¢king ktd6Ogtlykcl es was

regarded as an accepted product. 66 Table 5 Unit [|VH
di amet €re [FATBOCTPYHPR tigly wivrengths lofneval eyEiorpadmples for
di aneter pm 150  External layer |land pm 150 dianeter
FXATE ATl Fo 400 andietyrerredixampdghtls)l anelr@sere measured.

esg@&s are sho in Table 6. Al of the substrates

aPgat Fismat wp?%@eﬁ&déafué%a ReFLERE ot wa  mpapured.

heda g R%C%?j?ﬁ%h 4 tgaag%*sﬁ%@glgadﬁas‘fWap@ﬁfed
I R

BUEIYL LT STPLER, RISMNE S0 Bl sheg, BHaTBLeR 5tk oo

f’c;&n?rt Egr%ﬁiﬁé 3583 ﬁﬁg\@ sttlﬁgit thg\’@lddu%go%an}%eellng strength

gener at et ween t elrr I Ng ayer

WNHUEE Heq W&oﬂgfmalge&qdf st S E“’l\ﬁrt%egmaf‘%@&%f{éegaﬂﬂe was

the connection reliability thereof.
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 Autography 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




Table 6 Test results of Exanples I-1 to 1-7 and

Ref erence Exanples |I-i to 1-2 Conductor peeling

strength Swelling Connection (kN n) after the heat

reliability Normal 150 El ectrol ess resistance test

conditions C plating portions (normal conditions)

Exanple 1 1.2 0.7 0.31 Not generated Good Exanple 2

1.4 0.7 0.35 Not generated Good Exanple 3 1.1 0.6

e2gtHoregbaer atfddrCuodstiBeampsergtlod. 0I7 th@Sd¥at of the

generated Good Exanple 5 1.0 0.6 0.23 Not generated

g ragEganRashesamol € the e @D whist t rpaitedat ed 2600d a humidity of

Exanmple 7 0.9 0.6 0.29 Not generated Good Reference

W03 .0apd @ pEpeyetcal Badtneseipies foRef beehee OhereafXay, the
rated Bad Exanple 1 01631 (Exanple I1-1) The

%ﬁw% IFBETRER GRpBST EPEIF APTdeRSabRItIc B seqppgeq] It was
SRl SOROSLLLON A ), AU ehony, TS, ERAS0 e
c&?ﬁcétg.x}t;?o%\f%% Igjes %sgégliar\te 1S c;nntylga%vﬂ’&gdgvipcl?aegco—lzi 4% manufactured
by Hirayama Manufacturing Corp. was used.

[0161]

(Connection reliability evaluation)

The substrates and the evaluation-samples for Examples I-1
toI-7andReferenceExamples I-1 and I-2were subjected toaconnection
reliability test. For connection reliability evaluation, a pattern
illustrated in Fig. 2was used. 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.




(manuf actured 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 Corp.): 8 parts by wei ght

I m dazol e derivative conmpound, 1-cyanoethyl-2
phenyl i m dazolium trinellitate, 2PZ-CNS (manufactured
by Shi koku Chem cals Corp.): 68 0.3 part by wei ght
Sebvent, nethyl ethyl ketone (Metal foil BIl) The

resin conposition Al was applied ontp a bondable Tace

@01 Rk ECt r 00EPOSTTEd COppef, Toi I (Tfade marey

£ :

AL

Fx T manufacture by —Fur vkawa—Circutrt—For+—Co—
Pty T Sr—of—54+0—rrwi-cth—and—18—prh-2’
tHISEKTEEE PaAf Y8rethe| appl yi M the resultant Weds dried

t 170C for abhout 10/ mnutes in such [a manner that the

Bowcent fatsrobandof t hie remai ning sol vent was 32400r
diegsted n this way, a netal foil BIIl,; which was an

aahegiée fitted netal foil, was prodyced. Theyg,

t hi ckness of tThe applied rTesin conpositiom At—was—30
pmafter it was dried. [0165] Pieces of the netal

foil BIl were |am nated onto the upper and |ower
f@k@®y of four prepregs, GEA-679F (thickness: 0.1 pm,
manuf actured by Hitachi Chem cal Co., Ltd. in such a
nefsér redattsit he resin conposition Al of metal foil
Bl was brought into contact wth the prepregs. This
was pressiest meguats pgeGhavh nFabe dvepll bfhthe stbstrates

%{ duce a copper-clad | am nated board. [0166] Next, a
CgeF’P HRbHIt o8BIl 8E Rissiucsr Hatfegmeaes e touffadwd a high

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 generatedbetweentheir insulating

layer and conductor. Moreover, good results were not obtained in

the connection reliability thereof.




of the copper-clad | am nated board, exposed to

ultraviolet rays through a photonmask for nmasking

sites to be etched, and developed to forman etching
resist. [0167] A circuit pattern was forned in such a
manner that the mninmum circuit conductor w dth/the
circuit conductor space (L/S) was 30/30 69 Fun, and

the resist was renoved to produce an inner |ayer

Palatee. & The insulating |ayer surface roughness Rz of

the core substrate was 1.2 Fun, and the conductor
teatcupsuldgr ¢ H Feammigghbels $oRE-71 Bed defermse 1EdampFen. I-Thes 1-2

surface rosghaesspsasngreasdseed ohstneikasi s off connection
JI'S-B- 060 Lixn/)0168] Next, bondi ng,ifeatdenl +off Lhe.p i1ty
i nner | ay@r ci{rcuit 5\665131%9{%#% € %ﬂtg £do esttr eat nent,
and t henjp conglglo f t]@e nelggle%g B m|nat ed

of

on the upper and Ilovier| % A hi gh Tg epoxy resin
prepreg GEA-679F |(thildKREE®S 0. L nm) in such|a manner
that the resin conposilti"8@aAl | pf the metal fjoil BII
ght__into cont dctengittibnglhe prepreg. Next, the

Hxempilet ant was 2pr ego-fidr ned.at  180@tagéheZatdVPa oyer 1

Hremsle £Q produce g opper ochad | g edafear d.good

EIQﬁél%aﬁtef 2R etaghy Bg resSist Waﬁotuﬁ&%,réi%dm 1584

E%s‘ﬁ%l pattern I (ig Sd%ﬁ ay et aycn
Eg‘ date; tret c]b% fofm g—a uJu?%Nia } dﬁp’cti’ %eapev];v;aEeldn |§R
FRRLe v’:’"‘ usedas—3r-8val udttbn-s neYHEd] ng .Gpeﬁl. ng

Burfacde® ral r‘PhﬁF ss Br3hf t|Histcganeratsdst [ Sbed was

ExamolByn |and &-Be c¢ rﬁidact or 0¢1% cui [tNotsgamkatedr ojighstes s

RRfertehes gof was 1. 1oFmn. [0369] |(dexargtee 11-2) A
eexddigat ijon- sanpl ejwas {fornmed in jthe sane way as in

rExaizple | TTol; excegt that ghen the DELaL foil BLI was
E;Mdli n Exanpl e I- [,

[01863]
(Example II-1)
The following resin composition AII was produced.

[0164]

(Resin composition AIT)
- Aralkyl epoxy resin, ESN~480 (manufacturedby 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.): 30 parts by
weight
* Carboxylic acidmodified acrylonitrilebutadiene rubber particles,
XER-915E-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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the resin conposition All was applied into a thickness
of 6 pm [0170] (Exanple 11-3) In Exanple Il-1, 62
parts by weight of the NC3000S-H (nanufactured by

Ni ppon Kayaku Co., Ltd.) were used as the aral kyl
epoxy resin, 20 parts by weight of the SN 480
(manufactured by N ppon 70 Steel Chem cal Co., Ltd.)
were used as the aral kyl resin having a phenolic

Aydroaastt byr eapghtand 10 parts by wei ght of the
triazine-ring-containing cresol phenol novol ak resin,

L ASSOERL, ( mafbfhottim8d kbyomai ni ppon | nk & Chenmi cal s,

Inc.). were used. The other operations were perfornmed

i¥ete fo4deBRBY as in Exanple 11-1. [0171] (Exanple

11-4) In Exanple 11-3, 8 parts by weight of particles

havi ngT2® TREJFemMeTifisar AEbreasapgPabedomiio e bewdable face

sﬁell Eé%}§655, manuf act ured by Kureha Chem ca

Phaust PyEEPdenosd trd wepeehided i kst dananet FE-Ifa snanptactured
ight of the carb i¢c acid nodified acrylonitrile .

%ﬁt%&uﬁgarg%%tp%ﬁcf%y. Life - ofheT ‘oper® | ohsS Mm@ width
f.or i:N.,.the s way. as in Exanple 11-3 0172] ,

PR A R B P etnd Spr Ty Tt i g o cacried

d I resi - (nmanuf act u b ,
A Yo BEPh e B e I ar & R he Bodhgeentration

Sperati rEg J5n a 85, '
2B BGy B B o SBT H F3 ) e o1

%@Lﬂpﬂ:ﬁl&bl@ﬂn@%' adames: $OrMed ciNmihel SR, VRYs 6}§rc§cﬂ1ced. The
thickness of the applied resin composition AIT was 3.0 pm after it
was dried.

[0165]

Pieces of the metal foil BII were laminated onto the upper
and lower faces of four prepregs, GEA-679F (thickness: 0.1 um} ,
manufactured by Hitachi Chemical Co., Ltd. in such a manner that
Che 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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I1-1 except that an FOW5 foil 18 pm (manufactured by
Furukawa Circuit Foil Co., Ltd.) was | am nated

instead of the netal foil Al in Exanple 11-1. [0174]
(Reference Exanple 11-2) An eval uation-sanpl e was
formed in the same way as in Exanple 71 I1-1 except

that at the tinme of formng the resin conposition Al
in Exanple I1-1, 60 parts by weight of a creso
noy ehdkt reporyisesan, remdvea5td prosice burathdiy1 HatNoPRES. The
Ink & Chemicals, Inc.) were used as the epoxy resin
Hpe 30 ipgr taydyy suefate rofighngdweAnlomokelmiter @Sidtrate was 1.2
HP- 850N (manuf actured by Hitachi Chem cal Co., Ltd.)
Wer éndsele sondupbolepexyui esiur fegei rmydigess. RE 0125kof was 1.1
Ref erence Exanple 11-3) The same operations as in
anple JUrfacerigheess masdnex@emd on Hdte basinpdsitd-en 0601,
c%ﬂk%ining the foll owi ng components was used instead
of é resin conposition All: [0176] .Epoxy resin,

ECF;OVI %ﬁ&%{&n%ﬁ:gc%r edO M t sui Chem cal S-’i Iwgc. ) n
par gt Be Ohbt HhRRF Bpiys gt was conducted
SPUSHQNTAGR CTatto chemeal  Lvst ot (0 L9 )0
T E P LAt 20 B SRR B0 oo
(RN, 2055 o] S6LUS S L TR BRI CBlons cson s
ﬁ:ﬁlgﬁt hesiN Nl RYTaGeNthrdghY ad AMde ot i RS B¥epreg.
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 substrate was 1.2 pm and the conductor circuit
surface roughness Rz thereof was 1.1 um.
[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 intc a thickness of 6 pm.,
[0170]

(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

epoxy resin, 20 parts by weight of the SN-480 (manufactured by Nippon
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(added in the formof a solution thereof in

di met hyl formam de, having a solid content

concentration of 25% by weight) Curing accel erator,
CUREZOL2E4AMZ( manuf act ur ed byShi koku Chemicals Corp.):

0.5 part by weight Solvent, ethyl nethyl ketone
(Measurenent of conductor peeling strength) 72 The
conductor peeling strengths of the eval uati on-sanpl es _
Boeel Btemplced Cd-,111td. ) IndraandeReferencarbxapplesihl ndving a
and 11-3 were neasured. As the peel strength,

phepehidi duidapxpkediayp, senendl lpavts hwaset@tt ofThie

measur ement was conducted at 20C at any time. The

Rt Mo g6l not hen halasmoe reaso hasheacdondivobgk cesin, LA-3018
JIS-C6481. [0177] (Heat resistance test after

BT RS aBS or s PIRR Bvalkugheiralsmias. f ofere used. The
Eéagplesll-l to 11-6 and Reference Exanples |I-1 and

T4 RRPE3 b1} HEEY Heg TarRedtiny B¢ SpaRceaY astimErarple I1-1.

E@iﬁﬁure absorption. In the test of the substrates,
ach 'sanple thereof was treated at 121C, a humdity

0 9 d,.a pressure of 2 atnospheres for 2 hours.
Tﬁ%%%%#%e?? 1%e sanple was immersed into

288Cs for2 . , .
?t mast%eﬁ%{]agg&gd%e%ﬁ??g\%g??i% wedaht 8T partigles having a
; dyi b . t
ST e Gt B etk 2
HiarayfafBur APy kst Cién ENPEnHas rYeed, I.L:Q%Z@];re &%Eagfxstead

results) The test results are showh in Tab
d¢the paval betuentsaoples psosbiead d acfd%raaliﬁe?laglryﬁenitrne

11-6 had a high conductor peeling strength o
HNagii ene mubber @Garttheles heMhbastther operations were performed in
the same way as in Example II-3.
[0172]
(Example II-5)
In Example II1-3, 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 evaluation-sample was formed in the same way as in Example
11-1 except that an FO-WS foil 18 pm (manufactured by Furukawa Circuit
Foil Co., Ltd.) was laminated instead of the metal foil AITI in Example
I1-1.
[0174]
(Reference Example II-2)

An evaluation-sample was formed in the same way as in Example
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t he eval uati on-sanpl es obtai ned in Reference Exanpl es

I1-1 and 11-3 had a small conductor peeling strength,

and after the heat resistance test, swelling was

generated between their insulating |ayer and inner
conductor. Table 7 73 Test results of Exanples Il-1 to

11-5 and Reference Exanples I1-1 to 11-3 Itens

Conductor peeling Swelling strength (kNNm) after the

héal euwmpdt dhae dteshe Exempifefdriry Nbe gesier abegosition AII
Exanpl e 2 0.9 Not generated Exanple 3 0.8 Not

gerierared I Bdanpl @ante by Weiglyenératcedso Eranpl &k Bpox9 resin,
Not generated Reference Exanple 1 0.2 Generated

Ezé%? effeautrahpred pyoDaidgmsraiey &« Rbepieatd BExgm |eee used
0.7 Cenerated E0179 (Exanmple I11-1) The fol]own .
FRdie SRPOSEEHBATA T4 PRasS frepal it of[ppBepoY nPegphak resin,

G TRy I hefr feaiie RCaB6oeER: Chdrinat adtur oy ReppoRsed as
td.):. 35_parts by weight Rubber nodified
B e thprlind 28R

EPOXYy Tesin, 60 (manufactured by
pgfﬂﬁppon Ink & Chemicals, Inc.): 30 parts by weight
- Carboxylic acid nodified acrylonitrile butadiene

ryhercRaLtEedBie T1-3)

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, EPCMICR-301 {manufacturedbyMitsui Chemicals, Inc.):
40 parts by weight

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

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

*Melamine resin, YUBAN 20SB (manufacturedbyMitsuil 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 (manufacturedbyShikokuChemicals
Corp.): 0.5 part by weight

+ Solvent, ethyl methyl ketone

{(Measurement of conductor peeling strength)




XER- 91SE- 15 (rmanufactured by JSR Corp.): 5 parts by
wei ght Carboxylic acid nodified polyvinyl acetal
resin, KS-23Z (manufactured by Sekisui Chem cal Co.,
Ltd.): 10 parts by wei ght Triazi ne-ring-containing
cresol phenol novol ak resin, PHENOLI TE LA-301
(manuf actured by Daini ppon Ink & Chem cals, Inc.;
nitrogen content: 18% by wei ght, and hydr oxyl
equi valeatendddjor p@6l jpay & srdnyy theed Dhhe brh thazol @ -samples for
derivative conpound, 1-cyanoethyl-2 phenylim dazolium
Brygarip ] ol 141ttt 1L - 2Pl ReNS rema a Bk anp LeeHI Hyarshl kckuere measured.
Chemicals Corp.): 0.3 part by weight Solvent, nmethyl
2% e Retbrérepue apetpphdBrular Fee!l iresshreogijosktingmsured.
All'l was applied onto a glossy face of an
e IEASHERBRT t e@scoppic s Pto70°518t mAYWE e afdbie Imethod for
t.hi ckness trade nane: FO WB12, nmanufactured by
HiF ARG TENPRL AR GFFoEging 1q ¢1S-Feb48h- 2 pm). After
g@ﬁﬂppl ying, the resultant was dried at 160C for

out’ 10 m nutes in such a manner that the

s 5% or

. i |
e el ok R A o B R AP Ren it o was

Hhasi Fou ; | bt
o S o o Sl Lt TS
Bkl @saftarand (1 WagedE iRE ekﬁé&% aﬂﬁ@&@gegfséi}%e@éﬂ after

foil BIll were | am nated on the upper an ower faces

11 stoue, albsHbtE@nePopty cheSkBsProPnees s 6%, cach sample
(thickness: 0.1 mm) manufactured by Hitachi Chem cal

Gereolftuls thested s DBIRAISra Hkatit herfr €509, GORPAYHdsR0re of
Alll of the metal foil BlIll was applied was brought

4 atmozdrerast fou £ houlre . pridjeregsteiNexhe dh@leesid trdMrsed into
av2\6888°c solderbathfor20seconds. 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 generatedbetween their insulating layer and inner

conductor.
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press-forned at 180C and 2.5 MPa for 1 hour to produce

a copper-clad |amnated board. [0182] Next, a dryfilm

phot oresi st, RY-3325 (trade name, manufactured by

Hi tachi Chem cal Co., Ltd) was |anm nated onto the

surface of the electroless plating |ayer. The

resul tant was then exposed to wultraviolet rays

t hrough a phot omask for masking sites where copper

Ecrevplatifngrapnses 91k tedidbcnddkefanehaeehppes ITe1 to I1-3

Toem a plating 75 resicsitiuctdOkBH1ing cirCowtlpatd ern

was formed in such g graengtht hat/pfjhe m n| gprp.cigcui t
conductor width/the|circuit conductor spageeat(l,és@stér&se est

f N ftmwas nmoved—wt—a
2l e MU [OI84TNexts e dry it o aHCT generated
51 S CIovIT Ty soTr4gtd 3 o \LlauC Tt
PZL sr-ed—by—Ni-ck On MortonCo... Ltd Nomgfnerated

TToaTout (J.\JL T

Exann %ﬁnn Iavpr sunfPade rouohness Rz of | ¥¢ie gsgregated

Exgygtleatle was 1.2  o.and the conduct or Clilsic Wenerated

Buarfpdee S5roughness Rz ctbereof was 1.1 m|Nbe qbek-3€8d

Réﬁg@ﬂ@gsg;sarmree 1meaguped on the basi's Ofqd e}aléeglb‘“

!

ﬂé%g@%hCQQ%ﬁgﬁh%Ekll 6)3A substrate ma?hn éédbe%'dﬂ the

resin conmposi ti on Alll was applied into a thi ckness of
8 m [0186] (Exanple 111-3)

[0179]

b | I dll J| C | | | 'J. c)\bc L T TTAC
enad £ N o-\ll O#l LBl in lév:\rml aGenaruated th
anpl e

(Example III-1)
The following resin composition AIII was prepared:

[0180]

(resin composition AIII)
* Nevolak epoxy resin having a biphenyl structure, NC3000S-H
(manufactured by Nippon Kayaku Co., Ltd.): 35 parts by weight
* Rubber modified epoxy resin, EPICLON TSR-960 (manufactured by
Dainippon Ink & Chemicals, Inc.): 30 parts by weight
* Carboxylicacidmodifiedacrylonitrile butadiene rubber particles,
XER-91SE-15 (manufactured by JSR Corp.): 5 parts by weight
- Carboxylic acid modified polyvinyl acetal resin, KS-23%2
(manufactured by Sekisui 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: 18% by weight, and hydroxyl equivalent: 151): 20 parts by
weight

* Imidazole derivative compound, 1l-cyanoethyl-2 phenylimidazolium
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In Exanple 111-1, the blend amount of the novol ak

epoxy resin (NC3000S-H) having a biphenyl structure

was changed to 50 parts by weight, that of the rubber
nodi fi ed epoxy resin (TSR 960) was changed to 30

parts by weight, that of the carboxylic acid nodified
acrylonitrile butadi ene rubber particles (XER-91SE-15)

was changed to 2 parts by weight, that of the
€amRONY kh€e AC L RE@ Tt R NLRYLy ACBIAL Eﬁéﬂn{‘%als Corp.) :
(KS-23Z) was changed to 5 parts by weight, and that

®f3 thett biyazégrd | Ng- cont ai ni ng cresol phenol novol ak

resin 76 (PHENOLI TE LA-3018) was changed to 13 parts
bysoimieght . mdittey ot l Roesat i ons were perforned in the
same way as in Exanple 111-1. [0187] (Exanple 111-4)
IMetBXaffpie BI1F)1, 5 parts by weight of particles

having a butadi ene rubber core and an acrylic resin

shel | ,TFEXte2B55omprahtdeac AOT dvasy alul Bhthothend gabssy face of
I ndustryCo., Ltd.) were used instead of 5 parts by

Ak §het midemne isad beppeirclaici df niddl finedi didr ghad ARt pi iteickness
but adi ene rubber Barti cles. The other operations were

BERFS Fdme i FOTRé 2 s dnanufay tused o eépikewn | CincuitoFesl Co.,
SRS 38)l BT sHbdsoagmn ety ies o
19886 2, SRENG Y affutes dn duflhe: miRget ook g Bresbration
- FoE e AT IS ) Sk B i pH§a e gmetal

foreferancenfxambed Lirddion 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 Co., 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, adry filmphotoresist, RY-3325 (tradename, manufactured
by Hitachi Chemical Co., Ltd) was laminated onto the surface of the
electroless plating layer. The resultant was then exposed to
ultravicolet rays through a photomask for masking sites where copper

electroplating was to be conducted, and developed to form a plating
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A substrate was produced in the sanme way as in Exanple
I11-1 except that an FO-W512 foil was | am nated
instead of the nmetal foil A in Exanple I11-1. [0190]
(Ref erence Exanple 111-2) A substrate was produced in
the sane way as in Exanple I11-1 except that at the
time of producing the resin conposition Alll in
Exanple 111-1, the anpbunt of the NC 3000S-H was
£hainged to 65 parts 77 by weight without using the
EPI CLON TSR-960. [0191] (Reference Exanple 111-3) A
BuE})rate was produced in the same way as in Exanple
I11-1 except that a conposition containing the
f ol | ovik ngrconppacttn was foused imstdad rehnehethagstine minimum
conposition Alll in Exanple 111-1: [0192] Epox
Tlegivit EPOMoCoR-VBRILhY raaufiactlt epnigpcipr spaceh@mSe avas 20/20
Inc.): 40 parts by weight Rubber nodified epoxy
Hesin, EPOTOHTO YR-102 (manufactured by Tohto
Chem cal Industry Co., Ltd.): 20 parts by weight
8\i nyl acetal resin, DENKA BUTYRAL #5000A

manuf actured by Denki aku Kogyo Kabushi k
o ehaft e séfbyﬂm% SRRoT R ISR ﬁereﬁéémem%elz\mégmn'

P U b o B g&agnlaq%ah@rg%xg Loditde

L P ol AL 2B D v .
o, ”EﬁgyﬂﬁeoEgﬁcﬁﬁ 25§ L sﬁgf%é ‘}o‘ﬁ gﬁ@@é Rz thereof was 1.1

concentration o y wel ght accel erator,
@Rﬁgg@f%%@fh%tsgégqu%bk%fé@@aﬁ@ 8h§isof 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
I11-1, the resin composition AIII was applied into a thickness of
8 m.

[0186]
(Example III-3)

In Example III-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-91SE-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 phenol novelak resin
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Corp.): 0.5 part by weight Solvent, ethyl nethyl

ketone (Measurenent of conductor peeling strength)

The conductor peeling strengths of eval uati on-sanpl es

for Exanples Il11-1 to 111-6 and Reference Exanpl es

[11-1 and 111-3 were neasured. As the peel strength,

per pendi cul ar peeling strength was neasured. The

nmeasur enent was conducted at 20C at any tine. The

eihad. frer Lihe IpagHk efRiigsR 8o art Yadit B0y Queight. The other
JIS-C-6481. 78 [0193] (Heat resistance test after

O 5itibe saks of PdrddkmEbeis Ust sakneSwapths in Example III-1.
eval uati on-sanples for Exanples Ill-1 to 111-6 and
Ref®rlence Exanples I11-1 and 111-3 were subjected to a

heat resistance test after noisture absorption. In the

t éstampfiet hEI-Qubstrat es, each sanpl e thereof was

treated at 121C, a humdity of 100% and a pressure

of 2 almdspheiesIibrl,2 hoarss Theiedghter rardicdgmphaving a
was | mersed into a 260C sol der bath for 20 seconds.

it agenet hepPehcokedaRét FerackwWa i Fi Aepior strélt i Feehmie o5

erated in the substrate_or not. For the test,

g_%lh’rféf:?:%}ﬁe@ PpEUPEE Hewh 1 OB THER T 268U} BETS By Sdinstead
Fhepis TR AR Prothe e B BRI BE T mhabr ard Soan opf trile

t he substrates _and eval uation-sanpl es . produced in .
SRR N REE p TR | T PR ISR BERT RS Ml corme in
é{%%g%hwg}f/ a% angf(ggn&e noeq On the other hand, the

su al'u

strates and ev atron-sanpl es obtained in
fefsgnence Exanples 111-1 and 111-3 had a snal
conductor peeling strength, and after the heat

reskspeace t-est, swelling was generated between

In Example ITI-1, 15 parts by weight of a phenol noveolak 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 IT1I1-1)

A substrate was produced in the same way as in Example I1I-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 I1I-1, the amount of the NC-3000S-H was changed to 65 parts
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their insulating | ayer and i nner conductor. Moreover,
good results were not obtained in the connection
reliability thereof. 79 Table 8 Test results of
Exanples I11-1 to 111-5 and Reference Exanples I11-1
to 111-3 |Itenms Conductor peeling strength (kN m
Swel I ing Normal 150C El ectrol ess after the conditions
plating heat resistance test portions (nornal

C&Qh%ﬂh@ rlz%)tho@ﬁaﬂﬁ’iﬁ% knk 2p9ciof- &Rh-Neb . gener at ed
0.7 5 Not generated Exanple 3 1.1

[@161@ 28 Not generated Exanple 4 1.1 0.7 0.25 Not
generated Exanple 5 1.0 0.6 0.23 Not generated

Reéesenee @x3nPl@ M1BB)CGenerated Exanple 1 Reference
0.5 0.2 0.08 CGenerated Exanp le 2 Reference 0.7 0.3 0

Gener at edbsteanphes $ré80uChbAliMSthd . sahr ashes dn Example IT1I-1
assisting agent fitted netal foil, conprising an
eadhesi Umtasstetparg tagentor tajed nyatha fod lovhig krnepeonehts was
0.1 to 10 mon a netal whose surface has a ten-point
ugedr ageteasligiinébs Fesisf cempophtiom 1Addd, in Example III-1:
[0182]
- Epoxy resin, EPOMICR-301 (manufactured byMitsui Chemicals, Inc.):
40 parts by weight
* Rubber modified epoxy resin, EPOTOHTO YR~102 (manufactured by 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 therecf in dimethyl fo_rmamide, 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 IIT-3 were
measured. As the peel strength, perpendicular peeling strength was

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

method for the measurement was according to JIS-C-6481.
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wherei n the adhesi on assisting agent |ayer is forned

from an adhesi on assi sting agent conposition

conprising: (A an aral kyl epoxy resin and (C) an

epoxy resin curing agent. 2. An adhesion assisting

agent fitted netal foil according to claim1l, wherein

t he adhesi on assi sting agent conposition further

conprises (B) a polymer which is able to be

@hemical |y roughened, in the formof cross-Iinked

rubber particles. 3. An adhesion assisting agent

fiibhedraBtlant-ai tes@CHRIH ARG EOuEd diFbgpthierei n the

conmponent (B) is selected fromthe group consisting

of acriHeogishitea ebubddlicaBeua t UbtbeSamptak by Ekgmares 111-1 to

nodi fied acrylonitrile butadiene rubber, carboxylic

Iaci-¢ andiHdfedcaceyhomtlids e 1but aghicena@ I-pubdex subjected to a
particles, and particles having a butadi ene rubber

heateregicstamcacradt eftesmpishetd abdorpnicadhedh ahe test of the

assisting agent fitted netal foil according to claim

szbsthatesn eahbh srowpendmryl) was tseheeded 121°6m & hamidity of
roup consisting of a polyvinyl acetal resin and a

@Q%bo@@ﬁl RCOERSSYreoeh £i eengrihpreayiomedtrsresthieremftay, the
adhesion assisting agent fitted nmetal foil according

SEEPARY N AR TR NEC 2 €6V, saliatebath Rer afbaREONGF- It was

R PRt 8]l BT o 9, 20 PRt o i LA e
cBSNER! OBy P 9B LSl Al ol B6S 0L B e
b&cﬁiE§y£h§@ﬁﬂﬁka9fﬂ%ﬁﬁﬂ(d%?ﬁ[nwas used.
[0194]
(Test results)

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

were not obtained in the connection reliability thereof.
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7. An adhesion assisting agent fitted netal foi
according to any one of clains 2 to 6, wherein the
conmponent (C) is a triazine-ring-containing pheno
novol ak resin. 8 An adhesion assisting agent fitted
nmetal foil according to any one of clains 2 to 7,
wherein the surface of the netal is not subjected to
any roughening treatnment for pronoting adhesive
T%BI{QB 9. An adhesion assisting agent fitted netal

ol according to any one of clains 2 to 8, wherein

rd e dIBt & of Brarp 0P F101d 1HUBIAG REEL ARcd HRimBRES RN NO171-3

TI"E&T‘I’TE‘I’]Tt W L at [east_one gd. from_Zinc,
P amh oo et FB bR Sl O B P on

assi sti ng'&gent filtr8d PEEEFEEEPY  actSFEiTG to any
one of cl@AELPNEq 9, wheEin t he surfPAE=Sott4Re oSt
metal is/ subjected to sjpamecrsoupling treatnment. 11. A
printed-mring bogrd prpdtuesd by use of the netal
foil acclording toany onernaitiehsi ns {1 to 10, wherein
gRgoReel ng strendth;befyeen the adheghofrassdest i ng

gme 2| a]y(%r adnerlong [OO %g I nsul atl %tl %@Ea&@d e.n

erectroconductivecrrcu oki\v'lhl T at 20€C
o g_\eng;:ate

% rﬂ:gbd w...§%6“““¢38h“vir" ot ohre—o—4& ”r;'"
4 .lzﬂ_LdLéEsLLLL;L_xﬁEEH§E§E§EEuGLuL;_
| Ephinelte Ps| pidoduced Wy bused-@f t he adhedicbrgsassiteri ng
regerdncef|i€.8ed net glo.toil 0.@6cordi ng t(Geaemptede of
Edamp1®811 to 10, a| first plating beilng forned by
®lrecdikelless copper| phatings when the d-heugh hole
Gt urie or the ilntersftitial via Hole structure is

ﬂe‘flell“!e%%é 0.7 0.3 0 Generated
Example 3

5

= =y A
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13. An adhesion assisting agent fitted netal foi
according to claiml1, wherein the conmponent (A)
conprises the aral kyl epoxy resin, and the conmponent
(C) conprises an 82 aral kyl resin having a phenolic
hydroxyl group. 14. An adhesion assisting agent fitted
metal foil according to claim 13, wherein the

component (C) further co ' 3 to 50% by
equi val ent of a triazine-??héiﬁgontaining novol ak

resin having a phenolic hydroxyl group. 15. An
adhesion assisting agent fitted netal foil according ,
to él-ai mAn3 adhesiopherefhsthBIa®RRM N Hidded | pgtal” foil,

Dy e N e

cAfdkhBgsamyung  of ot ey capenend ddlal swhoesm Gurfiawe?Shas a
parts by weight for 100 parts by weight of the

teanponemt agAragkt rolghmeizes iRen cefs .9t ikmg cageres =i t t ed

metal foil A according to any one of clai 3 to 15

Wher chRSERSD COifpGHUMS {8 RESLEF LBFcAde i TS Ty bfip FOTTed
£58RSI SL1 NG r%%%ﬁb hinlge Q#éﬂQ'Qﬂﬁmﬁigﬂﬁﬁqn comprising:
carboxylic acid nodified a&cryTonitrile butadiene ,
(Rlibkear , aral kplyldpoxaci desbdi fingd (Qcr §loMRGXY eresin curing
but adi ene rubber particles, particles having a

ag&t¥4di ene rubber core and an acrylic resin shell

pol ywi nylxraceidlediesi n.asyidttiald 0%yt adiidtteeldi fieeal foil
pol yvinyl acetal resin. 17. An adhesjon assistingtin agent
aggemdiniot teal aRaim foi Whegedsy dity FERSHCDBNBSEE g ag
oIk b priite tfnecpahe misn s able
to be chemically roughened, in the form of cross-linked
rubber particles.

3. an adhesion assisting agent fitted wmetal foil
according to claim 2, wherein the component (B) is selected
from the group consisting of acrylonitrile butadiene
rubber, carboxylic acid modified acrylonitrile butadiene
rubber, carboxylic acid modified acrylonitrile butadiene
rubber particles, and particles having a butadiene rubber
core and an acrylic resin shell.

4. an adhesion assisting agent fitted metal foil
according to claim 2, wherein the component (B) is selected
from the group consisting of a polyvinyl acetal resin and a
carboxylic acid modified polyvinyl acetal resin.

5. An adhesion assisting agent fitted metal foil
according to any>one of claims 2 to 4, wherein the amount
of the component (B) is from 0.5 to 25 parts by weight for
100 parts by weight of the component (A) .

6. An adhesion assisting agent fitted metal foil

according to any one of claims 2 to 5, wherein the
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18. An adhesion assisting agent fitted netal foil
according to any one of claims 13 to 17, wherein the
metal foil is copper foil subjected to rust
preventing treatnent with at |east one selected from
the group consisting of nickel, tin, zinc, chrom um
nol ybdenum cobalt and oxide thereof. 19. A

BB, L P RGBT Y 02108, 1o

ltogovd.ﬁgi gﬁya@trﬁ?ﬁi?a!argmsﬂe&img lagatt Aigrovbs et foil
adboeion Using Ae. Gfesi T SOA0IE ng dgents 11 (LBFOLE the
caBlRledtol lcpCERr A N1 £z BRY- Py Okt &1 ABnd 3 phemol8.novolak
resin.

B. An adhesion assisting agent fitted metal foil
according to any one of claims 2 to 7, wherein the surface
of the metal is not subjected to any roughening treatment
for promoting adhesive force.

9. an adhesion assisting agent £fitted metal foil
according to any one of claims 2 to 8, wherein the metal is
copper foil subjected to rust preventing treatment with at
least one selected from zinc, chromium, nickel and oxide
thereof.

10. An adhesion assisting agent fitted metal £foil
according to any one of claims 2 to 9, wherein the surface
of the metal is subjected to silane coupling treatment.

11. A printed-wiring board produced by use of the
metal foil according to any one of claims 1 to 10, wherein
the peeling strength between the adhesion assisting agent

layer adhering to an insulating layer and an

electroconductive circuit is 0.6 kN/m or more at 20°C.

12. A printed-wiring board having any one of a through
hole structure and an interstitial via hecle structure,
which is produced by use of the adhesion assisting agent
fitted metal foil according to any one of claims 1 to 10, a
first plating being formed by electroless copper plating
when the through hole structure or the interstitial via
hole structure is formed.

13. an adhesion assisting agent fitted metal foil
according to claim 1, Wherein the component (A) comprises

the aralkyl epoxy resin, and the component (C) comprises an
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aralkyl resin having a phenolic hydroxyl group.

14. An adhesion assisting agent fitted metal foil
according to claim 13, wherein the component (C) further
comprises 3 to 50% by equivalent of a triazine-ring-
containing novolak resin having a phenolic hydroxyl group.

15. An adhesion assisting agent fitted metal foil
according to c¢laim 13 or 14, wherein the adhesion assisting
agent composition further comprises (B) a polymer component
which is able to be chemically 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 (2).

16. An adhesion assisting agent fitted metal foil
according to any one of claims 13 to 15, wherein the
component (B) is selected from the group consisting of
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,
polyvinyl acetal resin, and carboxylic acid modified
polyvinyl acetal resin.

17. An adhesion assisting agent fitted metal foil
according to any one of claims 13 to 16, wherein the
gurface of the metal foil is not subjected to any
roughening treatment.

18. An adhesion assisting agent fitted metal foil
according to any one of claims 13 to 17, wherein the metal
foil is copper foil subjected to rust preventing treatment
with at least one selected from the group consisting of
nickel, tin, zinc, chromium, molybdenum, cobalt and oxide
thereof.

19. A printed-wiring board, which is produced by using

the adhesion assisting agent fitted metal foil according to
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any one of claims 13 to 18.

20. A process for producing a printed-wiring board,
which comprises the step of using the adhesion assisting
agent fitted metal foil according to any cne of claims 13

to 18.

84




