ADHESI VE FOR ELECTROLESS PLATI NG MATERI AL COVPOSI TI ON FOR
PREPARI NG THE ADHESI VE, AND PRI NTED CIRCU T BOARD  TECHNI CAL FI ELD
OF . THE | NVENTI ON This invention relates to an adhesive for

el ectroless plating, material conposition for preparing the adhesive and
a printed circuit board, and nore particularly to an adhesive for

el ectrol ess platlnﬁngﬁsggﬁlgoﬁoﬁLF EROBEFHt PHATING, f MAEEB&AEer n capabl e of
ensuring an i nsul atPMBEOSEBECHLFPRt PREBARENGE FHEcADPHBBL¥E nANPai ni ng a
practical peel stPBANTEDi GIRCYZH B@ABDti ve process or guaranteeing an

I nsul ati on reliability betmeen | ines even at high tenperature and high

hum dity condi tions | e nai nt aini ?gractical peel strength in a
fuII-addlt?@EHﬁFSQEsgIELﬁaPErFQF EEH%HEF s for preparing the adhesive and

a printed C'rCﬂhisb@ﬁ%&nﬂsbﬂgréﬂ3t39h€§'¥ﬁ adBECKFROND ARlctroless
Recently, so-called build-up nultilayer circuit board 1is noticed froma

demand f orphaghndenmatecial opomposhbion| ﬁyerpcepeumgbbhedsdhéawebw | d- up

el o, 1 kP a ab8ascirRab b EOSEY, Yol PRREEPZE REIREIYnbo 881 n agent

conposed OhdBe®iPé0568PSklb¥Lroddhsspyating sheehbobessrptaki fernstapp! i ed.
onto a core_ substrate, dried, exposed to a Iight and_devel oped to form an

interl am naf FiR@lBREEGTRcSRR2PEG cPE HERFHELBGARNIBSELALION

reliability between lines while maintaining a practical
peel strength in a semi-additive process or guaranteeing an
insulation reliability between lines even at high
temperature and high humidity conditions while maintaining
a practical peel strength in a full-additive process,
material composites for preparing the adhesive and a
printed circuit beocard using the adhesive.
BACKGROUND ART

Recently, so~-called build-up multilayer circuit board
is noticed from a demand for high densification of
multilayer circuit boards. This build-up multilayer
circuit board is produced by a method as described, for
example, in JP-B-4-55555. That is, an interlaminar
insulating resin agent composed of a photosensitive
adhesive for electroless plating is applied onto a core
substrate, dried, exposed to a light and developed to form
an interlaminar insulating resin layer having openings for
viaholes, and then the surface of the interlaminar
insulating resin layer is roughened by treating with an
oxidizing agent or the like, and a plating resist is formed
on the roughened surface by subjecting a photosensitive
resin layer to light exposure and development treatments,
and thereafter a non-forming portion of the plating resist

is subjected toc an electroless plating to form a conductor



vi ahol es, and then the surface of the interlamnar insulating resin |ayer
I s roughened by treating with an oxidizing agent or the |like, and a
plating resist is formed on the roughened surface by subjecting a
photosensitive resin layer to light exposure and developnent treatments,

and thereafter a non-formn ortion | ati ng.resi iS ected to
an el ect r oftES® bFé??ﬁ =17 *%?#?%.%%nﬁgcYb$h°£es’ Srla FF u?? %a?€%$
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obtain a nultllaéered buil d-up circuit board through an additive process.

In the buitHrepleireard Borrwohrarred Bive RBeeesPet hod, the adhesive for
el ectrol ess plaiﬁ @%ﬂ§ﬁ§£y g£é£§£s$ggré %gg&ggég %? é&éﬁqapartlcles

consi sting of roug par Fiavi ng an aver e size of

2-10[ err ] netinod | i tite padhesies Ml@geaﬂrweéﬁgelwﬁgcémm@d% not nore
than 2[err]minto a heat-resistant resin matrix_hardly _sol uble_through a
curing tr msjéégd?%oc‘f-ﬁe@?%% ParkiGEe s neeRel kg gubo2 (USP

5, 055, 321, _ 7 d j nsul at resin
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sol ubl e cured epoxy resin powder ground into an average particle size of

1.6[err] mmora teanly,msdnily @ hest-mesisttant mesin matxix hardlyThe
i nterl am nar |nsulat| g resin | ayer fornmed on the substrate usin the above

adhesi ve %%} i3 SYAFACE IR MRRE A% TP AREIE R i TRy 4T

heat -resi Sis?é‘isé el PRUAlLl Bee S0 Studd § h@5§uﬁﬁceuéﬁ>’§f5ﬁ§‘d17'ﬁ) ez@el | ent
in the adhesion property to a conductor circuit fornmed on the roughened

surface tmsgghin hthel ntenlamigiar insulatimeversin heayrs | d-up circuit
cireuit board ORI AT SR T VB kel B 9adFh T he adhesi on
property & ,dde, SmRINdiiscded e tAheIvaNest electroless plating

obtained by dispersing soluble cured epoxy resin powder

ground into an average particle size of 1.6um in a hardly

soluble heat-resistant resin matrix. |

The interlaminar insulating resin layer formed on the
substrate using the above adhesive is roughened on its
surface by dissclving and removing the heat-resistant resin
particles exist in the surface layer and is excellent in
the adhesion property to a conductor circuit formed on the
roughened surface through the plating resist.

However, the build-up circuit board retaining the
plating resist as a permanent resist such as the circuit
board produced by the full-additive process is bad in the
adhesion property at the boundary between the permanent
resist and the conductor circuit. Therefore, this build-up
circuit board has a problem that when IC chip is mounted on
the board, cracks are generated in the interlaminar

insulating resin layer starting from a boundary between the
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resist and the conductor circuit. Therefore, this build-up circuit board
has a problemthat when IC chip is nounted on the board, cracks are
generated in the interlamnar insulating resin |ayer starting froma
boundary between the 2 pl ati ng
resi st ang.t tQr _ci | t S d fr.ma  differenc t her mal
expansi ong’é' 5e %glr‘l%lr%tcl S and C%ne t%ogldélo%teorrarc;l%éuﬁet e§§l§ecfﬁn§ﬁ ng‘g a
pl ati ng r ediffieramites Wl etieni lalexdRandich dobE i, a conductor circuit
to a rougheni n%gzreat ment to inprove the adhesion property to an

i nterl am nar i PSulthE ferteamy /| & detfndnef FPRVERDHO Ad RS TeFiitthas
hitherto d a 5 1.0 Rahle 0 @3&[91 I created
on the i n'?glr #ﬁ%&ﬁn?ﬁ?& [ tr?%'(‘s:y;gi ﬁ%;er. eAs&fa anel%?’hlo oorlgrcg' uc:iflcg a
circuit bdarc adugheajegusrpakimentz itrg inproves tihed adiestiioon poppeyeynade of
the sem -additive prqcess. , I.n .the sem -additive process, .the surface
of the int FA‘mlﬁéﬁ%r: ASHPEE M SPES T I%yFES i 1AYRR HesdRte f&d an

el ectrol esprdied Hilkduit Halshy thelRd il idodded Aohenadniuiace and
then a plating resist is formed on a non-conductor portion of the

el ect r ol esapgbdec ¢t chptangting irnacks diregthed yni ¢hel dnd@rliaminag t hi ckly

formed on. -resist f ! orti.on_a ter the plating resist and
the el ect 70 %gsat%?lgtté: s?'lklmf% &%eit eg'%be %\%%? %]%Ia Bl u:lé'glpgs ecl:rl%c?é%oved to
form a copdagidadvantiigeopalleitilizingHaikE\ee me thidd ,bmiendidm @afCciiet boar d

produced t hrough the sem -additive process using the above adhesive has a
probl em t Rage RE &hecEPBisaediitied PRASRSSenmins in a depression (anchor)

of the roughenggd f :Q ;adhesi y I u hutn€ resist to
| ower the i nsu?at ?%% rggﬁﬁa%ﬁh??;%%e?\%gé%étsﬁe Fn%s%%tf%ge %%ﬁghtgl so, the

bui | d- up dntewilamioardipsudatcédat mesigh lalyexf dis| fadditt reaghesedsandsi ng t he
above adhesi ve has roblem that .t he value.of Jnsulation resistance
betvecn t A2 SURATEPAPCE PLATES ol & oLHeri 4R PEs, SYRtuPo LTd hi gh

hum dity eetdhkhelssurfaceMan@otien Bh@1Gitied reaards spreseadohhaough the

full -additive process and sem -additive process have a .
3 non-conductor pertion of the electroless plated film and

further an electrolytic plated film is thickly formed on a
no~resist forming portion and thereafter the plating resist
and the electrcless plated film located below the plating
resist are removed to form a conductor circuit pattern.

However, the build-up circuit board produced through
the semi-additive process using the above adhesive has a
problem that the electroless plated film remains in a
depression (anchor) of the roughened surface of the
adhesive layer located under the resist to lower the
insulation reliability between the lines.

And also, the build-up circuit board produced through
the full-additive process using the above adhesive has a
prokblem that the value of insulation resistance between the
conductor circuits lowers under high temperature and high
humidity conditions.

Moreover, the circuit boards produced through the

full-additive process and semi-additive process have a



problemthat the interlamnar insulation is broken if the adhesive contains
relatively large heat-resistant resin particles having an average particle
si.ze of not less than 2[err]m The invention proposes a technique
for solving problens inherent to the circuit board produced through the

above full_: BERY 0, S. | - 1tiv rocess. Jf s | n obj ect
of the in e“'raéi?jbénﬁt%%ér o@?%elrg%eég#lésllg‘%e ?%sr&é) et oJrses}%chfe(ﬂ i“?ig'gr%ﬁ chis
advant agecithd i wa sedreta 1ss!| Pé 10t v&ly abatgd imsa betawnitdd heasedixd bet ween

| ayers while maintaining a practical peel strength. It is another object of
the i nventBFFREIDLPF RAHRD I | FIRRLT rRAF FL BRI FRVGHReh lsas than
reliabilit ﬁ% usi ng the above adhesive for electroless plating. On

t he ot her , the above-nentioned adhesive for electroless plating, in

case the printesh&i{:mdtRAAgodSed NlUsd st dnde MBSSIQUMGR, requires to
be preserved fromthe begi nning of manufacture up to the actual process of
coati ng orPRdlampsinhazent to ithg cinenitdoeard tprodutestthedugh tihe

el ectrole td _%ﬁ%- awbacks that curing. aradual | roceeds .or

Vi sScosi tys%eogj(')é?re%d% (}1 3%1‘\{%%{:1% %%%132”0:3&@?%19 %%%’f e é%sosn'. eﬂ__ Bt is
still anotdefaidhjdisied dheaHy asprintivienid Prdvidy A drRirpkBghedwve for
the electroless plating which is capabl e of suppressing the curing of the

adhesi ve VIHRIFTA Y SHASRT ARy FHVaHEIRANS v feqFIERervat | on, and
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The i nventwirileamasst=iverio s mstactiiosl pewldaerttengithi aite itsheradihesr obj ect s
and Consi%&gg%élg¥ éggainvention to provide a printed ciftuit board
having an excellent reliability by using the above adhesive
for electroless plating.

On the other hand, the above-mentioned adhesive for
electroless plating, in case the printed circuit boards are
industrially massproduced, requires to be preserved from
the beginning of manufacture up tc the actual process of
coating on the substrate.

For this reason, the adhesive for the electroless
Plating has drawbacks that a curing gradually proceeds or
viscosity becomes high due to gelation during the
preservation.

It is still another object of the present invention to
prbvide an adhesive for the electroless plating which is
capable of suppressing the curing of the adhesive which is
generated inevitably in the course of preservation, and to
provide a method of manufacturing the printed circuit board
using thus obtained adhesive for the electroless plating.
DISCLOSURE OF THE INVENTION

The inventor has made variocus studies in order to

achieve the above cbjects and considered that the



occurrence of the above problens results fromthe fact that the average
particle size of the heat-resistant resin particles to be dissolved and
renoved is too large and found the foll owi ng know edge. That is, the
interlam nar insulating resin |ayer consisting of the above adhesive

bt al ned_ WodhAAalal e Sld oI S Y FPRL e, COMRELOPdnl £QUONRAL LI C) e
havi ng an average particle Size - errfmand Tine particles avi ng
an aver agecH@rdvetsges igLertfcIwtsims cof hile et redibstant degg@assion in a
roughened surface forned on the surface of this |layer, and the depth of

the depr eABH-¢renpeite oitsqhired SvF I5BRRSE 1S GFOQYF-3Ege S (USP
5,519, 177)9, daue&gg %&aledp‘%%ﬂ% jrerel et &£d that since the electroless plated

filmis formed in the ortion of the depression through the

sem -addi ti ve prioctesiss, ithe amteatldsinenreshitorinetmgimnteyar retai ned to
degrade the insulatin roperty between lines.. On.the other hand, in the
full - addi t‘f?fé“pﬁ‘i?&%s‘?@ttﬁif 533?9 FHR T rf%ﬁg%‘léglstﬁ%rﬁj‘éﬁ essi on on
the roughened:1$1k AL D B 1408 ronidléh Fod)l SBL r D @a0f 1 PRl 4 atlindei ng a
catal yst nucleus of the electroless plated filmbeneath the plating resist
bet ween | iaresavesage esttticle tsiize cofisd-ok) gch Hnad filve paldtidiles reacts with

chlorine ion or the like in the heat- resistant resin under conditions of
hi gh t enpéraating amdvexpgeh @aniiicia cize mfh rohdwrs Vihapbsmndasoat her eby

| ower the jnsul ating property .between |ines. When .t he heat-resjstant-

resin par (ARRERSIARH A 4h TOHARSRRN FHTATS SYTAPD(OhIIT ST RAEH OF [err]m
Lot " : . . ot . or N
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plated fil@ig. Weaiglid @ &F iTH-athea4gpgs (UsSEIBEY9 cait)y) connect the upper
| ayer conduct or 5 circuit to the

| over | ay FRKIRIRRR ot &idt FRHFIRG dRpt since the electroless
plated film is formed in the depth portion of the

depression through the semi-additive process, it can not be
removed completely and is retained to degrade the
insulating property between lines. On the other hand, in
the full-additive process, the surface area becomes large
as the depression on the roughened surface becomes deep,
and a great number of palladium being a catalyst nucleus of
the electroless plated film beneath the plating resist
between lines. As a result, it is considered that the
palladium reacts with chlorine ion or the like in the heat-
resistant resin under conditions of high temperature and
high humidity to form a conductive compound to thereby
lower the insulating property between lines.

When the heat-resistant resin particles having an
average particle size of not less than 2um are existent in
the interlaminar insulating resin layer, gaps are apt to ke
created by the roughening treatment, sco that it is
considered that the plated film is precipitated into the

gaps to electrically connect the upper layer conductor



break the interlam nar insulation. Based on the above know edge, the

I nventors devel oped the adhesive for electroless plating having the
following features. The adhesive for electroless plating according to
the invention is formed by dispersing cured heat-resistant resin particles

soluble in acid or I.di zi n into cured hea,t-resr resin
matrix hard "s‘d“'ltﬁﬁgﬂ? aé’eﬁ?fglra%ﬁcﬁ% i c%’ﬁ"'r‘%’ ¥ r eat ment ,
char actemg,_tgi;d eHd atn A eatard eisdsi{lagglgﬁsi n parti cI es have an average
particle size of less than 2[err]mand are conprised of fine particles and

rough particl eRased onm ghoves Wladgﬁ,e thentinven tiegst deveiloped resin
particles are c r.i.se mxt re of si_st ant partrcles
havi ng an %‘\?eraa E”&are‘t [ (ﬂ %1 late'?ﬁf? %‘aél[lé’rq ]%eot#m &L ¥han
2.0[err] m@gﬂ;ﬂx@'g-resr st ant f| ne part i cl es having an average particle
size of 0.1-0.8[err]m Further, the printed circuit board according

to the present éﬂl’ﬁetﬁﬁ-"les f(?ﬁ’-'areé(ﬁc’é?li SPhedineg agreTeno W dReechni cal

structures_,_nven _11%9{ \?d 'ﬁaﬁgz% %%ntate a cured
adhesi ve | ayer or ect ess pI atr n ng a roughe ner?a' ace, and a
conduct or neisrimrpazﬂmum csm:.‘lniiué.er au:gheneﬂ o et uing lageadhdsitwe | ayer,

sai d circui t IS char cterr zed t he adhesive | ayer for el ectrol ess, plating

f or med byuﬁi’r - DRSS T e ST P o S HuBES n acid

or oxi di Zigag o@ﬁ@ltz:.'n@t %gm@&é@@i R8Iy AHedi@Rint MRl Iﬁgéw:qlzrédsol ubl e
In acid or oxidizing agent through curingtreat- ment’, and

heat - r esi gravhatedhe peat-gesd stanthgemin particles have an average

6 r.age artlcle Siz flesst an 2[err and conpri sin
fine partF@F%& gsﬁgﬁbﬁ p&Fﬁ 2um ang re[cong}seg o£°8Ene>' N9

particles and rough particles.
Here, it is preferable that the heat-resistant resin
particles are comprised of a mixture of heat-resistant

rough particles having an average particle size of more
than 0.8xm but less than 2.0xzm and heat-resistant fine

particles having an average particle size of 0.1-0.8um.

Further, the printed circuit board according to the
present invention is characterized by having the following
technical structures.

In a printed circuit board comprising a substrate, a
cured adhesive layer for electroless plating having a
roughened surface, and a conductor circuit formed on the
roughened surface of the adhesive layer,

said circuit is characterized by the adhesive layer
for electroless plating formed by dispersing cured heat-
resistant resin particles soluble in acid or oxidizing
agent into uncured heat-resistant resin matrix hardly
soluble in acid or oxidizing agent through curing treat-

ment, and the heat-resistant resin particles having an



Here, it is preferable that the heat-resistant resin particles are
conprised of a m xture of heat-resistant rough particles having an average
particle size of nore than 0.8 err]mbut |ess than 2.0[err] mand
heat-resistant fine particles having an average particle size of
0.1-0.8[err]m referable that the depth of the depression of
t he roughd¥RF3if f%%t¥%%e£°- S A Mo mBFeh §OPRELFERE. 1 esi st ant

resin part ﬁw }Bgﬁ. [err]m The conduct or
circuit fofr(rir{eeg nlsrf e roug ene ace o%esst'he adhesive layer is preferably
conposed of an Hdme} riot eiss preffexhblié nilenyd the dexci+rdgisiant ateddidf i | m and
at least a part of the conductor circuit is preferably formed in a

r oughened BaFfgcles arq (comprisqd ofh| 3 #Efure hdRatorrsiia1t having a
roughened sydace fordiRds Huwdlng GastaveRiyd gdiiLole issiJOIIE GO the
surface of thHe Substrate. urt hernore, "material conposition for
preparing dHsn adles mvbutolleklse thlagC 2r. 0l easapi aheay-resLotdhogfinet he
present invention, which is capable of suppressing the curing of the
adhesi ve mmqlraeanhaanlryg GoT e nagd pmoialse sofzegraes d MatQ @y mi.s
conprised of resin co SItIOﬂ roups .1-3, each of the grou prepared in
advance for niture gdiﬁtgs%é’t?ﬂ?’ L& zﬁe%f- one
another; the HffiHenkd %dzeﬁédh mtﬁfmmw_%@ww% th_ o
thernDsettlng resin which becones hardly soluble in the acid or” oxidizing
agent thr degt-vesisftanteatgadnt particles is appgraximettely Rewsn Tdmdosi ti on
conprising cured heat- resistant resin particles soluble in an acid or

oxi di zi ng affent, a thernopl ast i c resin, and an organi c soI vent and

group 3: a curiRga 1%q._rgg:o r].%“!Ae 19{?5 en the
t her nosetting I’el;lgll nqgj?)t% e group 1 andf herrm ast I°C re5| n e group

2 is prefof dtihey adhdsd vl Aagrar 4isl prﬂﬁl&XWﬁd&\lc@:aﬁE DRAW NGS

Figs. 1-20 are di,agrammati c_ Vv i 1] ustrati t he, pr.qducti on of
t he nultlle&fé:r %gﬁ nq% ‘A‘telﬁ?)fﬂ"di c?ﬁtﬁ‘r’ IPB'I rt{i'gé%'s usi ng
the adhesian@ 287 1QlR01 OIS RIAHHY REHRIHAI és.@:c&ﬂ% '1%V@1¢éﬂaisaﬂ@d Fi gs.

formed in a roughened layer.

It is preferable that a conductor circuit having a
roughened surface formed on at least a part thereof is
formed on the surface of the substrate.

Furthermore, material composition for preparing the
adhesive for the electroless plating, according to the
present invention, which is capable of suppressing the
curing of the adhesive which inevitably occurs in the
course of preservation, is comprised of resin composition
groups 1-3, each of the group prepared in advance for
mixture, and kept or preserved in a separated manner to one
another;

group l: a resin composition comprising an uncured
thermosetting resin which becomes hardly soluble in the

acid or oxidizing agent through curing treatment,



21-24 are diagrammatic views illustrating steps in the production of the
multilayer printed circuit board through pull-additive process using the
adhesive for electroless plating according to the invention, wherein the
reference nunmeral 1 indicates a substrate, 2 an interlamnar insulating

resin |ayer(adhesive |ayer_for electroless palting), 3 a pe nent
resist(plating grr(%"f%t%'z H %%mmﬁ%rcmﬂﬁm rﬂi-f?e# zrgﬁ‘@t—pat tern),
5 an i nnerpLBNAUGHONred 6 WSRO damaidaid &i))aci® Y RBMIWE APr
viahole, 7 a viahole, 8 a'copper foil, 9 a through hole, 10 a resin filler,

11 a rougtrgent | & chermoplipsiiiar tnefidss Fdhtan d5gania Idiventectansd ytic
plated film 14 solger_resj.st | J .G plating |layer, 16 a gold
pl ating | ayer, rﬁ%‘%?d ‘a B oTder 3@%{3% gPa%él}'n%)ko%’BEST MODE FOR CARRYI NG
QUT THE | NVENTIfQYe, a weidiasearatiid etssdn atd tihermpyanaSng idedin
necessary to dissolve and rempve the el ectrol ess plated filmbeneath the

pl ati ng r &§ SRR i PG ThehtFarReP AR 81 1of RV &i%n of the

roughened .surfa s .de th £gtroless plated filmis apt to be left in
t he ' fAFed b P B %/&8 depression, which results

i n the | owe{dig® micriigvtitad o 19k Desi§dggce val ue between lines. On the
ot her hand, if the depression has a sinple shape and is shallow, the peel

strength of th&igsat dd-20 1and sidorammetine wenkdigrnstyradpng ¢isPyeel ed
of f. dn se of. 1 ful |« i t] ety 1 J.adj.um.cat a] yst
remai ns bé‘rzlleé:?h &reOdﬁca%'lor?g orfeggget Hél\g%ﬁﬁlg&ce%fjgrylﬁn%rﬁiaé&r% ,J'L{gnc?ot%hzg% I f the
depr essi orchfoudie semighaidEdi vl fmeedss widery e ddisidiald @ esi st ance

val ue between lines |owers under conditions _of high tenperature and high

humi di ty. “OPIHFEIRSePURRET BCAar iR i fhsh Isentignp B FF  -and i s
shal | ow, tﬂ&ﬁﬂzémﬁ%ﬁﬂtw%ﬂ@ 6d 1hid R 1OWRY Stk Like gnductor is

apt to be peeled off ew se the case of the sem™additive process.
In this ceEnesbidtuen wcfe thehavilig fayer [pstimrtsde s qeiwdtt ipagst didiawght o t he
I ncl.udi t he heat -r

vent on S SRIANSH 25bdbtd 1Y Tad Neglenll SN L e ol s
plating according te the invention, wherein the reference
numeral 1 indicates a substrate, 2 an interlaminar
insulating resin layer (adhesive layer for electroless
palting), 3 a permanent resist(plating resist), 4 an inner
conductor circuit({inner layer pattern), 5 an inner
conductor circuit (second layer pattern), 6 an opening for
viahole, 7 a viahole, 8 a copper foil, § a through hole, 10
a resin filler, 11 a roughened layer, 12 an electroless
plated f£film, 13 an electrolytic plated film, 14 a soclder
resist layer, 15 a nickel plating layer, 16 a geld plating
layer, and 17 a solder body(solder bump).

BEST MODE FOR CARRYING OUT THE INVENTION

In case of the semi-additive process, it is necessary
to dissclve and remove the electroless plated film beneath
the plating resist as previocusly mentioned. Therefore, if
the depression of the roughened surface is deep, the

electrcless plated film is apt to be left in the



conprised of fine particles and rough particles. As a result, it is
prevented to nake the depression of the roughened surface deep due to the
di ssolution of the resin particles having a |large particle size (i.e. the
depression of the roughened surface is made shall ow) and hence the

di | ved ' . . . pl d- fj ' i on. i
fenoved or SEPES4ELan ' 0Es En CFLLL €0, ) BS T ko AR OF LR DLARR AR o oo
i s decr easfslsistatdatvihee i Bethe@éhoDingsi abohi tiye bether mandesifnghdbet ween

| ayers can_be ensured while maintaining the practical peel strength even in
the roughePRRFIIFIER HRVE nTLBRLE | BARPEPREs3F oPRallow, thePrehdhesive for

el ectr ol esseAlAiNtoACEN BIedd £fn! IYFOEL Ofha' e NEAalEELS A0 L eS! N

particles are han
2.0[err] mto hdepeabsdgefParticl e size so that the depth of the depression

formed by renoval and dissalution is.shallow, and there is caused no ga
even Wne% t he frbu‘é?%?‘ni‘?fég D %‘?g%é% ’.‘lee PEASPET or ,etIFI%lJS??%H‘%d cigr(F:)uit
board prodsgesh Py Usddih A5 epAtkieeh VEns 0Pt M T r S Al FSFiSIANy resin

particles is excellent in the insulating property between |ayers. In
t he i nvent®enptignedr 3| thaly e pike siepressionl ¢Dvthe oreughenadn when

adopting €] en -addjti process, or full.additive process, there can
be forned %&{]]Tgén%es p'g% t%jer# ha‘i‘l‘l?eng{rgs?g$?'bé%fy THe aé%%ecev ’r?“'é‘? gtf%%vﬁeerf’ referred
to as L/ S inie®lygwerd agsddhatorddi 40des r¢fMhigh temberithove -dmdtiaged
heat - r esi st ant _r esi néﬁ?rticl es may be_di ssolved and renoved fromthe cured

adhesi ve |IBRRFYEHF oudtP ridiR iR RET riandentt t 57 ASRTRIIERIRAT Faving
conpl ex shapmNe RS Und hes did FIGRC i ﬁééf‘vﬂféé&ﬁﬂ?réf Gl Si ze of the

rough and fine particles. Thus, in the printed cir board produced by
usi ng t he ridhtesd Vil oo rkewen s (pnd et atondetsrmnis rast nepdre ipdalnd t he

practi cal, gee LRI LR 6 "B UL "BlherRt L gl deprspe on o the

full -additive ppcgsSs ddithection, the adhesive for electroless
plating according to the invention is characterized by
including the heat-resistant resin particles having an
average particle size of less than 2.0ym, and are
comprised of fine particles and rough particles. As a
rasult, it is prevented to make the depression of the
roughened surface deep due to the dissoclution of the resin
particles having a large particle size (i.e. the depression
of the roughened surface is made shallow) and hence the
dissolved residue of the electroless plated film in the
depression is removed or the amount of the palladium
catalyst beneath the plating resist is decreased, so that
the insulation reliability between lines and between layers
can be ensured while maintaining the practical peel
strength even in the roughened surface having shallow
depressions.

In the adhesive for electroless plating according to

the invention, the heat-resistant resin particles are of



phot osensitive resin layer for the formation of the plating resist forned

on the roughened surface is subjected to 1|ight exposure and devel opnent to-
formthe plating resist. Therefore, if the depression of the roughened
surface i s deep, the devel oped residue of the plating resist is liable to

be retained in the depression. In the invention, however, the depression to
be forned }8sShEpaR W ehdt @ Her e fiverrds Pardsrds e & dadt ythse
devel oped, h re y t I d,sresi . t he

10 aSPeh Bt 10 lonfe Tl A Lo GRA By ASHE SR USRME | OV,
the | oweriig shallew pestdstiiengt hsi Satiebdthy afap Sépdt .when tHad the ot her
hand, in case of the sem -additive process, there is a nethod of directly
forni ng t hECughering| e BFeEeRAF: | m on the roughened surface, so that the

pl ating resist f%?§ I eORl N ept.essi syrface,
and even if the ep?%%éselbn |s%%é£€§aﬁg:%éf§?h%%&mé{%é o% tr}ﬁgqgsee
strengt h i she cddhbesity contdining sudbrbesbrresistran terapienipariiorlesne
formation of the vjahole is forned. by, light exposyre and devel opnent, |aser
pr ocessi gt BroTFRI TR, 17 HRSdRRTAL IR R RRT o RRETReR | 1AY T ns as a
residue in the potéxn glodde; GPENMRE £85ulbond Udptdan & idesndehare. In
the invention, the fine heat-resistant resin particles soluble in acid or
oxi di zi ng Rcthabrevenivhemtadepiirg sfhithey csqmi-addcii s @rrgR8 i9m, so
that the qggy ' 3%9 L1y e e.r heni t ment

wi th acid ‘or %Xél: [ z%‘ﬁge gen'%@%én’d 'ﬁg%%ée ':F%Yﬁge %?%%e%s%%gtéc:%%ér%?a | ayer
for the retorioig o ddieid esf diitndtneadd (heraiihester teffred to dde
heat-resi stant resin particles according to the invention, i.e. rough
particl es T $implypart ikess thawr 4040 aBt-e to be spherical particles

i nstead of grouynd rticles. Because en the heat-resistant. resin
ol oo aTt ot P due e it e Lol A o TR i st
surface | & $s AL AR SrERNFRN £901h Ofhd Sl (s ive layer

through roughing treatment to form depressions having

complex shape because of the difference in an average
particle size of the rough and fine particles. Thus, in the
printed circuit board produced by using the adhesive
containing the heat-resistant resin particles, the
practical peel strength can be maintained even if the
depression of the roughened surface is shallow.

For example, in case of the full-additive process, the
photosensitive resin layer for the formation of the plating
resist formed on the roughened surface is subjected to
light exposure and develcpment to fofm the plating resist.
Therefore, if the depression of the roughened surface is
deep, the developed residue of the plating resist is liable
to be retained in the depression. In the invention,
however, the depression to be formed is shallow and the
resist in the depression can easily be developed, so that

there is hardly creatad the developed residue of the

10



caused in the sharpened corner and cracks are liable to be created fromthe
corner through heat cycle. The heat-resistant resin particles are
favorabl e to be conprised of a mxture of heat-resistant rough particles
havi ng an average particle size of nore than 0.8[err]m but

11 | ess than 2.0[err] man at-resistant fine rticl.es having
an aver agP R RERASE b SRR G A (HORNRR S % AR FHBLI9 1 e
resin par tifd aswdhitifent i ddee daprassinn d admi vanisyealivi ng and
renoving the heat-resistant resin particles is approxinately Rmax= about
3[errjm As a @ssiihe othen hansbniimdiad \of gie asoni adslidiiont r ol ess pl at ed
filmon t Qn-.co clor, rtj can 1 r vied etching and al so
the Pd cag%oglkset%sduc elf;e elxslos }dﬁ%é%gf@:{%ceﬁ& £ rongsg%ﬁ ated filmcan

easi |y be dlrietedesshidlatdie Aidad o neRgtdouihdrdirl euxdaEdeyr seorthnaan can be
mai nt ai ned_at a practical |evel of 1.0-1.3 kg/cm On the other hand, in the

ful | - addi ti& IaHSHAaR Tt PEmsEm s tthe depressdreach the
plating r s ihesia g%z%%qeqa%gﬁ %Qz%rf"l:}%) dee d@p?ctfélétéﬁ.o%esﬂssﬁnaﬁ?i due on the
e

conductor portion can renoved, so that even-i e depression is

shal | ow, tdmaliesi, stheeldgwemany o rfentpsale dtatergy iy dat inadlatieredly of
1.0-1.3 kg/c In the heat-resistant particles, a mxing ratio of

heat - r esi ‘resin rough particles to heat-resistant resin fine particles

is favorabl e t ¢@celrl0 wnel0/HR %%;e@qi\@@ GHr Md Eormatile @ughgparticles
are too large, the depression of the roughened surface is too deep and it
i s difficyighcde dspformes &ivediiighite Sxpesured and deyelopmendn- lassduct or

port i on. Daealididg Wi & hle BRI e o caTa . the

. o) .
depressio ened SUrf'acé 1S too shallTow an ] hesi on

property tpdatrimdueiemalinlsataad f ideshidue @eorthantot g/ of phel oplehengt h i s not
obt ai ned. Moreover, the rough particles are 10-40% by weight to a solid

content | FOFhEEIREIPREICEr OF SO IFHEEC LR -at TRy Hhen IWETIEREr FRRd, the
fine aprtisghes nabd -tela¥h el tardicles soluble in acid or

oxidizing agent are existent in the adhesive for
electroless plating, so that the above residue can easily
be remocved by the roughening treatment with acid or
oxidizing agent and hence it is not necessary to form a
layer for the removal of the residue beneath the adhesive
layer.

The heat-resistant resin particles according to the
invention, i.e. rough particles and fine particles, are
favorable to be spherical particles instead of ground
particlés. Because when the heat-resistant resin particles
are ground particles, the depression shape in the roughened
surface is sharp and stress concentration is apt to be
caused in the sharpened corner and cracks are liable to be
created from the corner through heat cycle.

The heat-resistant resin particles are favorable to be

comprised of a mixture of heat-resistant rough particles

having an average particle size of more than 0.8xm but

11



solid content in the adhesive for electrol ess plating.

12 Further, the weight of the rough particles is adjusted
to be equal to or nore than the weight of the fine particles within a range
of the above wei ght percentage. In the adhesive for electroless

pl ating according to the invention, it is necessary that the heat-resistant
resin par9P§Fe§h§Pe2pPéﬁ?oﬁ§¢yh§%BT§%?%ﬂt?%taﬁ%ﬁﬁi%éFY%%%ﬁ?mﬁﬁVl?$ t he

particles _are not cured, .they are dissolved_in a solvent dissolvjng the
o5t 't PR SHRE=GR PRENES LA 2BAOWPERDr REONRM By BAH HRHEE SHAYSEHER hoat -
resistant okeshy PRELLCEast2NeR0! thg! BebiKCLY PRedhasobysdoAndoraapyed with
acid or oxidizing agent. I'n the adhesive for electroless plating

accor di ngbyodtiseciiniegt rod, remevingethenpeatsrasigtasktudeagna case of

phot osensitizing a part or whole of thernosetting group) and a conposite of
t her nnset PRRELFESFn16i APPTAXAG2LSL Y sBIBK=pRBPE A Ri AN R FPEEEor whol e

of thermog t%@QQS ERQQEFQQQVEh§EHE§%§StEB rSiéBt&?@eQQ gi&geésfkﬁﬁ

heat -resi Stant resin matri x. {h& Ther nose I'ng Tesin, use nmay be
made of epaxyheefabfr-cphéneloe pestiionpohii eadelyebenramndveédiceli ke. As the
epoxy resin, use may be nmade of novolac-tyﬁe egoxy resin, alicyclic epoxy
resin andetRBipgkand also| thpsPlecRrtahVEL: AUCLIPHST RELEHLREDSBREBRMY resin a

part of t%ﬁetQEAEE§eisgegpﬁa@saiem%h_eaﬁuegg§1§eséa£sﬂowéab nﬂ?igsensitive

group to inpart photosensTtivity. is I's because if the interlam nar

i nsul ati nghkapeeli strengbll by tBengosduhtadhpervsomgeat bhat contains as a
For the vRaRGLeL AEy Eati Pyopb PaMEAVER PRotadnessvES(SPer B EHE I1oht
exposure gadederghapneat theeghMBrbdditiveMpreoEss, theaapatthtobswhal e of
t he thernnsetting group is_photosensitized, it is _acrylated by reacting
with catalyst nucleus beneath the plating resist can be

decreased and alsc the plating resist residue on the

conductor portion can be removed, so that even if the

depression is shallow, the peel strength can be maintained

at a practical level of 1.0-1.3 kg/cm.

In the heat-resistant particles, a mixing ratio of

heat-resistant resin rough particles to heat-resistant

resin fine particles is favorable to be 35/10 - 10/10 as a

weight ratio. If the rough particles are too large, the

depression of the roughened surface is too deep and it is

difficult to remove the electroless plated film on the non-

conductor portion by etching, while if the rough particles

are too small, the depression of the roughened surface is

too shallow and the adhesion property to conductor(plated

film) is poor and a given éeel strength is not obtained.

Moreover, the rough particles are 10-40% by weight to
a solid content in the adhesive for electroless plating. On
the other hand, the.fine aprticles are 1-15% by weight to a

solid content in the adhesive for electroless plating.



13 met hacrylic acid, acrylic acid or the like. Particularly, an
acryl ated epoxy resin is optinum As the thernoplastic resin, use nmay
be made of pol yether sul phone, polysul phone, pol yphenyl ene sul phone,

pol yphenyl ene sul fide, pol yphenyl ether, polyether imde and the |iKke.

It is preferab t ot t her. lasti,c resin.is_less. than 30% b I ght
to a solid con?g‘ﬁt =K 1t E‘g’er gg%to% @%oélg& EFET é‘ﬁll)?slﬁ'-sz ojw ght to
the solidteoree@qual ithe oresicteTRibaNX thiedf wdight @@t thesgih@an 30% by wei ght
to the solid content in the resin matrix, the thernoplastic resin remains
at the boPBgHGLesh#isPdRn Ag TREde 8L fden@ioye #PighE PRERSREageesulting in
t he peeling of Vigahol inne c LG QU due to
bad continuity&gngsﬁggggﬁégsgéfgg éT%%ﬁ%%ﬁﬁ%ga %%%?g %g%ogPéﬁgr% ess

pl ati ng acher dnvgnttdohhe iitnienhiear s saryn chiags ithe( hval -aesisltanine resin,
urea resin, guanamne_resin or the like), epoxy resin

bi smal ei n* &&= P&ffﬁ@lﬁésfﬁeaﬁieﬁﬁgu§' e SEderEeds &8 éscﬁrﬁﬁgerial for the
heat - resi ¢t-aBtme8si N @QrEhgl%%rticlesNQ&%p%%&’cﬁQ@d@PQﬁ&yr§§éns can
optionally be prepared to onés soluble in acid or oxidizing agent and ones
hardl y soKdisselvhdr annabgcprepsr Ky ssellydnignghki mesdh ohigomeandki nd of
curing agegnt cand.the.like. .For _exanple, resin,obtained by. curing bisphenol
A-type epb?ﬁfngégng%xﬁltﬁlgﬁ §%anggﬁFFn§ngggﬁPch°8§¥i¥9esgﬁﬁgle in
chrom c agkgisthhkeregshnpabidicied RynCubitNgeteettvel9VBbaaibEpeveBOXY
oligoner with an im dazole curing agent is hardly soluble in chromc acid.
Furt her noPBd FRBOHBACYLFE PEAdePECPRIPAZINE 38PAG -according to the
i nventi on may d L L0 £B-.S Lpr Nl iy Lhr aus
SUbstrat e Sueh as o asahersIR® sy pAURepe1RR" BT haTaLBoRa kT O
Further, ithemagpvbation, thermosetting resins (includdng a case of

film

photosensitizing a part or whole of thermosetting group)
and a composite of thermosetting resin (including a case of
photosensitizing a part or whole of thermosetting group)
and thermcplastic resin can be used as the heat-resistant
resin matrix.

As the thermcsetting resin, use may be made of epoxy
resin, phenolic resin, polyimide resin and the like. As the
epoxy resin, use may be made of novolac-type epoxy resin,
alicyclic epoxy resin and the like.

It is desirable that in the thermosetting resin a part
of the thermosetting functional group is replaced with
rhotosensitive group to impart photosensitivity. This is
because if the interlaminar insulating layer is formed by
using such adhesive agent that contains as a resin
component the thermosetting resin with photosensitivity,
the openings for the viahocles may easily be formed in the
adhesive layer by the light exposure and develcpment
treatment.

Morecver, if a part or whele of the thermosetting

group is photosensitized, it is acrylated by reacting with

13



shaped into a substrate. Mreover, the adhesive for electroless plating
according to the invention may be fl ane-retarded by hal ogenating the
constitutional resin, or nmay be added with coloring matter, pignent and
ultraviolet ray absorbing agent. And al so, the toughness and therm
expansi on_c ffic&ent may, be adjusted. hy fil ing.%ibrogs fLILﬁr Qr

i nor gani c®RF-PREFY-1C 8CFHen2 16, AFEEYOF MR t158ar dFASIT RS T dhesi ve

for el ectpgl agsyhhablingpadagOrdisia 48 bReimwention is a printed circuit
board conprising a subsFrate, a cured adhesive |ayer for electroless
pl ati ng havi ngh& tbeagheasacpirside, regan, ausendayt be vadeurf forned on the

roughened_suyrface _of th dhesi ve | r. this.adhesive |ayer_is _conposed of
o adhesi PR LKSTAgr cerrBnels oPoLERyPhPhea by PLaliiRns Kireh®nE’
heat - r esi pbagpheagiangastileliae, spbibbRehiylaeitHedr, psilgerhag agede i nto
uncured heat-resistant resin matrix hardly soluble in acid or oxidizing
agent thrﬁﬁﬁhtéﬁr?ﬁﬁetreat- ment, characterized in that the heat-resistant

resin  particleg Bave-8Reaxpiaoenar thel endkhBpdbskesschlian 2500856l ™
and conprised of a nfxture of heat-resistant rgug particles having an
aver age pahancBe@ssbyewelighéssot Base2if cpatehin andthearesési shamtixf,i ne

particles _havin n avera rticle . sjze ,of |ess than 2.0[err]lm I n
t he printﬂarﬁiPgﬁgFr%8§Yd9§EBS%d Xg"ﬁ&gbﬁetPnsgﬁtFS%}gtﬁﬁng%ﬁﬁhgﬁed surf ace
of the adbgsi ¥eskaygatksx.f arojablig hethaxesatdanr 86si B¢ depgAtotoRM™AX =

1-5[err]m _ This depression depth is about half of a depression depth Rmax
= 10[ er r ] thensehiédr eophentdisuthacsesdpnpateyxi hEhecthesnerdaatiadhesi ve,

D5, P OEL B S o B 058! Sl bHELELSTCLL g el et ol o5
capabl e ofctmattasi of the aimholeof rébelpahfaihufheapakyshgnoffeus beneath
the platiggtggggsghe viaholes and inner conductor circuits due to
bad continuity and heating test.
In the adhesive for electroless plating according to
the invention, amino resin {(such as melamine resin, urea
resin, guanamine resin or the like), epoxy resin,
bismaleimide-triazine resin and the like can be used as a
material for the heat-resistant resin particles.
Morecover, the epoxy resins can optionally be prepared
to ones scluble in acid or oxidizing agent and ones hardly
soluble therein by properly selecting kind of cligomer,
kind of curing agent and the like. For example, resin
obtained by curing bisphencl A-type epoxy oligomer with an
amine curing agent is easily soluble in chromic acid, while
resin obtained by curing cresol novolac type epoxy oligomer
with an imidazole curing agent is hardly socluble in chromic
acid.
Furthermore, the adhesive for electroless plating
according teo the invention may be rendered into B-stage by

impregnating in a fibrous substrate such as glass cloth or

the like, or may be shaped into a f£ilm. rther, it may ke
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Furthernore, it is preferable that the roughened surface has depression
depth of 1-5[err]mand the count value of the peak (Pc) of the roughness
per a 2.5mm |l ength of the surface, where O0.01l[err]Pc[err]O0.1[err]mis
10- 2500, the count value where O.1[err]Pc[err]1.0[err]mis 100-1000,

respectively. Wth, such reased r._of minu ressions, the

pl ati ng r5§¥?ﬁdi%n5?e§eﬁFg§ F%ﬁrre%§gglﬁ rdn%bﬁegggggﬁgﬁegogurface in the
ful'l - addi eleetkeoesssplatidnghacebeding €6s thkainf@ntibi aag¢ Bd catal yst are
prevented fromremaining on the roughened surface. It has been found that

the peel §ipBpgrRtpzdre: PVehadegenpriAnchéhgesreasagusinpal &PSiRe RFnute
depressio e .the i e i J or
nmeasur ed %%YnggngdgéatHggngkegé%%géggkgg%ésgggéggﬁwﬁﬁé gﬁ?ﬁ%ﬁgg%%?ica

Co., Ltd.) ray tbhecABingdageper.at Aad glssoniaheeckoafheaesiOandnthesmBlower -t ype
static electricity rempval  ,operatiop. . Th apanese unexam ned patent
publicatiGﬁPﬂB?iB-4?8?f5F§&Fg§e§a¥uPﬁ F&QEﬁEﬁgdggugngénﬁﬁ?ﬁgﬁﬁPéh

conduct or gghhgW bEYihsrbBnsentragtier Wth respect to such roughened surface,
the count value of the peak (Pc) of the roughness per a 2.5mm | ength of

the surface, whbes, Ghelpwinked eirroit[ berkm using2tbe adhgsaxeeforand t he
count valug of t?e Eea&ch&g where 0. 1] rr%ﬁc[er&%lgo err, n1isr2§%0% or
greater, F ?535? Ve y? i vEFCOt & HumBer6f THKe™ N REit & d%p?e%si% i's
excessi vecigidithBogkatl tbgpkesisl, ackaBktehes , phatiipgdf aiAeandgePd catal yst
remains in the roughened surface, resulting in the peel strength not

i npr oved. layer faripdeptrRLEgScPLatiRrohBaVEngcRorarEEeRedt RBTERESent

|2t ok LUGSRESS s HRERbiCchatEl Fifghenes sureace oty 1
the adhesive layer, this adhesive layer is composed of an
adhesive for electroless plating formed by dispersing cured
heat-resistant resin particles soluble in acid or oxidizing
agent into uncured heat-resistant resin matrix hardly
soluble in acid or oxidizing agent through curing treat-
ment, characterized in that the heat-resistant resin
particles have an average particle size of less than 2.0u
m, and comprised of a mixture of heat-resistant rough
particles having an average particle size of less than 2.0

£m and heat-resistant fine particles having an average

particle size of less than 2.0um.

In the printed circuit bocard according to the
invention, the roughened surface of the adhesive layer is
faveorable to have a depression depth of Rmax = 1-5um.
This depression depth is about half of a depression depth
Rmax = 10xm in the roughened surface formed by the
conventional adhesive, which is a range of not leaving the
plated film even if the electroless plated film is

dissolved and removed beneath the plating resist and
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45[errlm If the thickness of an adhesive layer is less than 50[err]m the
heat -resi stant resin particles in the layer are apt to be associated to
one anot her, causing breakage of interlamnar insulation. In this
connection, the particle size of the heat-resistant resin particles is

sel ected to be enough small not to cause the breakage of interlam nar

i nsul ati oifaPable qf dacrpasing, e BRCWHe of &R f&dadiwn Ratalyst
di amet er QIuc!lI(’e%% tﬂgﬂé%&p ey rﬂl{? iy fUd®d. in the adhesive layer for
t

el ectrol ess plating. | he vi‘aholess wth small dianeter are fornmed in the
adhesi ve | ayer Fudihedmaostenped rigs iphefarsable ithiate the heoughexeded. In this
connection, the adhesive |ayer according to the present invention,

conpr i ses SUFEacehase deprafsigm Qaridy PHdS £ meandt Kepeppunkevadvel oped

resi due i1 e ved. .Further. if the viahq@les.with.s l,.di amet er
are forme as\%%t ﬁ)eéa?fdh{e%r}géj?éoun’teair%lqhélre&esr P§* & %a%??ncllgﬁg%hg’%di%ter of
viahol es hecenRs | ysd N d.A Leuaben NG tilLatgrBring | rtr%‘ic%lﬁﬁ"neCt ion

g

al so, it is advantageous to enpl oy the adhesive havin eat-resitant mnute

or fine resilledadHdrd €.1SPc=<110Lhe ¥ i100ed 000 ,C HdspaRA14reAGLORIIY to the
I nvention, the conductor circuit formed on the roughened surface of the
adhesi ve [sapdr descngasiest aivimbery dfe mdamiel depresstibns  eitbet pdladsagpl at ed

filmand i eI.cr:¥§i lat ed fi i.n the m -additive process. Since
t he el ectrg%lsgj;' itc l%l %tr% |tl%rﬁos 8\% r?éexéaamélrjr‘a | @fﬁ %ﬁeném&g?l & %'I §¥t%%§l?ened,
even if the dipr €sdilcaddidive padgascdand thee elacthalllesw, phlathiaig s caused

no peeling off of the plated film In the printed circuit _ board
accor di ng*to™ RES FfeFEGHYStth@TSo RFRIESTeC FCom TREpipEngorRedtSn t he
17 . roughehbRC8ueiraldle SUbLEALRAN WiLaR tharadhesiya for electrol ess

plating is provided. In this case, the conductor circuit™is preferable to
have a rosgrengdhl dpemnodn raduceds widhpahe dectrkesedr hawbetrheifedhe For
exanpl e, im'%_niu%ed%seipg:%tglsgo%ge}t when the substrate is formed through the

The number of the minute depressiocns are counted or
measured by means of the atomic force microscope (AFM by
Olympus Optical Co.,Ltd.) in the AC mocde operation
(resonance) after 10 minutes Blower-type static electricity
removal operation.

The Japanese unexamined patent publication No.10-4262
discloses such roughened surface with which conductor
circuitry is in contact. With respect to such roughened
surface, the count value of the peak (Pc) of the roughness
per a 2.5mm length of the surface, where 0.01=Pc=0.lzm
is 12000 or greater, and the count value of the peak (Pc)
where 0.15Pc= 1.0um is 25000 or greater, respectively,
however, the number of the minute depression is excessive,
and the plating resist, electroles plating £ilm and Pd
catalyst remains in the roughened surface, resulting in the
peel strength not improved.

In the printed circuit bocard according to the present

invention, the thickness of the adhesive layer for
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full-additive process, the roughening layer is forned on an upper surface
of the conductor circuit, or when the substrate is formed through the

sem -additive process, the roughened layer is forned on a aide surface or
full surface of the conductor circuit. Because the adhesion property to the
adhesive layer for electroless plating is inproved by these roughening

| ayers an®lesicdeless pdakinehds diess ddian yumy eagnfr prefrcabiiyf &Fence of

t hermal expansi on coefficient between the conductor circuit and the
adhesi ve f4Y# B e&fr Shes§hprkrra§ PR BReadbepiveclaYeaniBelesft EBRPed.

Further,i# s d irgblg t hat g rgu%hemed Iaxer IS torggd gn at |east a
part of tmd%Bri5c8 oPatRESESAGEE o SEFPcHRT £6LR8dBn tfie-FEGHhEAE
surface Oladihd AP E o Sne bRl SWal@d%y HARuslyd age of full
surface théreof. Because, the adhesion property to a“sol der resist covering
t he conducindrerdiamdmialr dmssaladpgper. iIm dhimriceameaidwingt ithg pesitidlayer can

be i nproved to rol_the occurrence of. cracks i.n _the heat cl e. The
formation s&fzesﬁ%ﬁ%’ ué‘ﬁ?ﬁze_(fefl}isftgﬁl \ﬁﬁslmaﬁ:t 3CLERUSE O erc%dn%l"enai ned
in the rowghepedidnaazinhedd e QRRINANGHO bridhkaber B# ieteaflanialkel es are

formed in the upper interlamnar insulating resin layer. In this
connect i oARSEE@F Png to the adhesive for electroless plating conprising

fine particl es 4ayi;g 20 Au9ead8. ek ¢iGrdits ghdiohaUaLs than 2[err)m as

heat -resi stant ‘resin particles so n an aci d or oxidrzing agent, the

resin diameter of less than 100um a*8 formed in tB&i 4Re¥il& easily be
di ssol ved and renoved by the acid or oxidation treatnent, since such fine

particl es laverpfegeriectroiessepiirtiag.ddd ithet vdaholdgse wddhs smadde.

The roughness of the r hened_surface.is .desirable e
0 1 et me el er AEs, S4Bl 1t Hhet SEneR (080 1e0REC the, BRvelopest adhesi on
property. residuk! iisS réd@siabakl ot Bat dtainedghnesthek thaneetghanednesurface
is 0.1~10[err]mand the count val ue of the peak (Pc) of the roughness at a
surface | SAGERiTP 23ERR RAIFSPELDg0Hretp Present invention,

comprises the heat-resistant fine resin particles, thereby
the developed residue may easily be removed. Further, if
the viaholes with small diameter are formed and the
adhesive contains larger-size particles, the diameter of
viaholes becomes large in the roughening treatment. In this
connection alsoc, it is advantageous to employ the adhesive
having heat-resitant minute or fine resin particles.

In the printed circuit board according to the
invention, the conductor circuit formed on the roughened
surface of the adhesive layer is preferable to be comprised
of thin electroless plated film and thick electrolytic
plated film in the semi-additive process. Since the
electrolytic plated f£film showing a small plating stress is
thickened, even if the depression of the roughened surface
is shallow, there is caused no peeling off of the plated
£ilm.

In the printed circuit board according to the

invention, the conductor circuit may be formed on the
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Pc[err]0.1[err]mis 100~1000, the count value where O.1[err]Pc[err]1.0
[err]mis 100~2000, respectively. Wth such conparatively decreased nunber
of m nute depressions, the resin residue in the roughened surface appearing
when the openings for the formation of viaoles are formed can be reduced.

Further, wi th such decreased nunber of _ni nute depressjions_that do not
i nprove t &t %@éi ﬁfﬁiet%’gﬁ ‘E‘? 4%0 V@Tﬁf&h '%sﬁ‘?ﬁ%ented from

bei ng del m%ﬂ%ww&aﬂl% éié)&g:éﬂ%.éd)nd%i Unil 'edd, @dice the high

frequency signal travéels ona surface of the conductor Iayer The
Japanese @endudtex q;enoemt pub IR nsfisinab e tol raa6 b dtosighegwsd shayen oughened
surface with t r rGui tr cont t at th ount. val ue
of the peeﬁ< (agl) he ragacgk?(r?esﬁsl%per‘%faf% °g R IfE célt wher e

0.01[err] Be Qrds]lQ‘ah[l@ rdHat &h@paﬁzeorswseﬁawe ﬂutdzl%d:wmougmlﬂ:ﬁ of the
peak(Pc) where O 1[ err]Pc[err]1. rlmis 3000-10000, respectively,
however , ﬁﬁ’é-lm?ﬁééf Jéﬂe FROGASFUL é&’@eﬁ%@%rﬁg& 1@?(%-”55?15\/@013}%1 ta¥e Fesin

resi due c L R S8R con ofod Rl e depressions

was counte or rreasured by nmeans o 1:he atomc ‘orce mcroscope(AFM by
G yrrpus Ostubedirate Alst dormed ttheoGhmite Gesiaiadditive process, the

reso gnee aft%r 10 utes B ower - e st eI ectr|C|ty
rem)val oﬁé’?"gg 12y Nett rﬁﬁ‘d:ét eor‘Prf : SRSARF t he
above- n'em'olfO't?x‘é @@Emuc&xf Q*u@ua%t rots@%ad@eatﬂhw adirds ik p@@@d@edco

The material conposition is conprised of resin conposition groups 1-3,

each groupbsr éghesd vien la¥ean foxf elemtrnless platiiag isr ippacvededyi n a
Separatedtg%@%egoh%hgggng layers and hence the occurrence of cracks

rasulted from the difference of thermal expansion
coefficient between the conductor circuit and the adhesive
for electroless plating in the heat cycle can be
controlled.

Further, it is desirable that a roughened layer is
formed on at least a part of the surface of the conductor
circuit formed on the roughened surface of the adhesive
layer, i.e. an upper surface, side surface or full surface
thereof. Because, the adhesion property to a solder resist
covering the conductor circuit or an upper interlaminar
insulating resin layer can be improved to control the
occurrence of cracks in the heat cycle.

The formation of such roughened surface will apt to
cause the resin remained in the roughened layer when the
cpening for the formation of wviaholes are formed in the
upper interlaminar insulating resin layer. In this
connection, according to the adhesive for electroless
plating comprising fine particles having an average
particle size of not more than 2um as heat-resistant resin

particles soluble in an acid or oxidizing agent, the resin
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anot her; group 1: a resin conposition conprising an uncured
thernosetting resin which beconmes hardly soluble in the acid or oxidizing
agent through curing treatnent, group 2: a resin conposition
conprising cured heat- resistant resin particles soluble in an acid or
oxidizing agent, a,thernoplastic resip, and an or%anic sol vent, and

group 3: aF® f?ﬂﬁ Witht °8% sP?i6ﬁ§§°ledvﬁ?ﬂ ESRAVeLSPY EBRpBSiti 8F of
each groupsReiRf KRPEreQEmBhESCEYRel BudhSEPAL AL LA IBIWS! 218 fﬂéséﬁether’
the curing of the resin conponent of each conposition does not proceed, and
there can bB thenrasini sesidtg incthasragghenedtsrerfaceén conpositions of

1 and 2 ' h d_| ef it is for.al e,  th
Tixtire o get POPGEPORCORES(HE bRacEerFheRas, ButtecRid) PP Er=biR tBoence
of the Curﬁégo?ﬂﬁQ&vlbﬂtbh'ﬁeEﬁHESCEhQQ1réH&Q BE'@$ﬁ8ﬂnQQ§Spr89£d§§CUV

because the conposition of each group is preserved in a separated manner
t o one andbéet.adhesiémrphepertigcording to the present invention, the
phot o- pol yrmeri zati on reaction of the resin conponent does not proceed even

in the case of the'? PR ETRPBNERET XPBSEGERRPIYNRT WS X PUSHPESC N0
degr adati og, cancpe; segni My d N LESOLKNGMARYr Garllene Readliayl vechor

el ectroless™ p I ng conprising such mater conposition Fs app
20 £ SAOSLEALEnERY £XPRSEL-E0:4T Dbl 40 MBI ACLULT NG, B acess
of the pri%ted ciréﬁ%t %%ar%g Incthe H%ter%al conposit#%n of the

present i nyeflg anu m tsl 10bavosadl echdatobhe vEBleIRBRéSé a0t 1ERS TNy ticles
have an average particle size of less than 2[err]mand conprised of rough

particl es and ifd NOEar00Cl, ezespbativeliy0 With such comparatively
decreased number of minute depressions, the resin residue
in the roughened surface appearing when the openings for
the formation of wviaoles are formed can be reduced.

Further, with such decreased number of minute
depressions that do not improve the peel strength, the high
frequency signal is prevented from being delayed in
propagation along the conductor circuit, since the high
frequency signal travels on a surface of the conductor
layer.

The Japanese unexamined patent publication No. 10-4261
discloses such roughened surface with which conducter
circuitry is in contact that the count value of the peak
(Pc) of the roughness per a 2.5mm length of the surface,

where 0.01=Pc=<0.lum is 30000 or greater, and the count

value of the peak(Pc) where 0.1=Pc=< 1.0uzm is 3000-10000,
respectively, however, the number of the minute depression
is excessive, and the resin residue can remarkably be seen.
The number of the minute depressions was counted or
measured by means of the atomic force microscope (AFM by

Olympus Optical Co.,Ltd.) in the AC mocde operation
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say, conprised of a m xture of the heat-resistant rough particles having an
average particle size of nore than 0.8 [err]mbut less than 2.0[err]m and
the heat-resistant fine particles having an average particle size of
0.1-0.8[err]m The m xing ratio of the heat-resistant resin rough

particles to heat-resis S|n f] rticles is  desira

DS 102107 167a8Saenge hret pat; b “ninatlR Bituot™ Fipe cotRtrs aotecHRAP e
rough partfghg@agrgpeggtﬁgnparts by weight to the 100 parts by wei ght of
the thernoplastic resin of the group 2, and the fine particles are 10-40

pﬁrts by wei ghtN%%tththQOOa’pan%l nghtl@ﬁ fore prepappRgsthe resin of
t
© 0rOUD ooerau i bgE aer MRS L8R Sha e A bekamREl g Tesin

t he group C Tesinh rou to be
1/4 ~ 4/ 1 @ésphaieeght ratio This is because such range of the mxing
rati o can provide an inproved toughness of the thernposetting resin.

The organic sol TeRIIRFREIRL PRI FEOR ¥ r APIRTIBLBLE 00TV parts by

wei ght to £ t he_ ggh u g agent
in the gr ou‘g&ﬁ%&fgg %ﬁél%ﬁ%é 3 %eeél- Oé%ﬁ%v%’égﬁ %% Jént%?g s‘%l‘fsé> cont ent
of the adkmsxtwerépramdielceprtecss Ptedered in a/fsepdmeatadimgnagento oteis
desirable to gge such a type of curing agent that is liquid at the

t enper at urdd 25[err] G,

i.e. liquid ingsag®! £: CAIlE &k @ OCSp SSTEL &S écﬁfh?é/in Zn ebvhrai dazol e
(1B2MZ), 1- cyaﬁ%ethyl-z 4- nethylln1dazole (2E4 g

4- et hy| - ZERemoset 6end| ee U VEich becomey Héaﬁﬁi:’@arﬁ@l%l%em the s

o oS ARl o8 e d VRSN Ll U NG i S0 vl

t he bel ow st r ucgxunab Zorazmzl.-@slmrcdmpdmitm heydmyeyd s i fl oer kB a t~
resistant resin particles soluble in an acid or oxidizing
agent, a thermoplastic resin, and an organic solvent, and

group 3: a curing agent composition.

With each resin composition of each group being kept
or preserved in a separated manner to one another, the
curing of the resin component cf each composition does not
proceed, and there can be seen no viscosity increasing. If
the resin compositions of group 1 and 2 are mixed together
and left as it is for a long time, the mixture is get
gelation and the viscosity increases despite of the absence
of the curing agent. In this connection, such gelation does
not occur because the composition of each group is
preserved in a separated manner to one another.

Further, according to the present invention, the
photo-polymerization reaction of the resin component does
not proceed even in the case of the resin component exposed
to light. As a result, no degradation can be seen in the
resolving degree when the adhesive for electroless plating

comprising such material compositicn is applied on the
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CHerr]O (CHerr]CHerr]On-CHerr] (n=1~5) A phot osensitive nononer
and/ or antiform ng agent nay be added to the conposition of the group 1. As
t he photo- sensitive nonomer, Aronix M25, M315(by Toa Gosei Co.,

Ltd.), DPE- 6A(by N ppon Kayaku Co., Ltd.), or R-604(by Kyoei sha Kagaku Co.,
Ltd) may be used. As the antiform ng.ggent, silicon type antiformng agent
or S-65 (byubakrepecard. sxpeged Raylbebfisty. the mappfagtysing precenst the
conpositi ope0 : [ curing agent of the thernosetting
resin and %ﬁo%%%%f?é?%g,éé%gﬁ%?ngé?ﬂg'carryi ng out of exposure and

devel opnment tremhnehé météhiahdéespoeiancn cofi tige gbrédenadimeeneidy, heati ng

treatnent. , Further, %%oi I tjator and photosensjtizer ma; be added to the
conposi ti ohtotsStFav @ gthat theheabt redt3ranti 52812 PREEHGIPS007 made

by Ci ba | ot b be: yse t nsitizer,
DETX- S rraGgllég%?/ ﬁ?p%gél?%g%;g%&%&%le L%&I#Ié oér;tE I\f%%? 2&%&%9 rc%ﬁr)leagfr&zgty be used.
A met hod ofompLUsEd NEE t Reudh | PALEL 6166 Udhd boand Peseidlag, tendbeisnysntion

t hrough sem -additive or full- additive process will concretely be
descri bed $RY ovFopSEhFeddef t 2 \BipFeERsf the heat-resistant rough

tzﬁe ceri ﬁ%—,’-‘%ﬁlég 498l g 1 Gn PLACS e%%iéiéy&[z%iéf%&ré’oﬁ&t@%’“gh

| ve process; a clrcui rate is Tirst prepared
formng a gendM Qledd NtHdnd 200 2mSdhlaeBeOheat-sdBskitahe. fine As the
substrate, use may be made of insulating resin substrates such as gl ass
epoxy subspasticliesllyavine asubsérade, pdsivleisise-6fi Qzir@. Suhlstirate and
the like, ceram c substrate, netal substrate and so on. The conduct or

circuit in the TeiBFRBHSTIBIR 5 Hop MRP BT S HEEIRE BPsER ROV a
copper - cl . %%%%o HNedr [BLLOL A + T ALET D% Akl GONES] ¥Eed aygT for

el ectrol e
desirable to be 35/10~10/10 as a weight ratio.

Further, it is desirable that the rough particles are
40-80 parts by weight to the 100 parts by weight of the
thermoplastic resin of the group 2, and the fine particles
ars 10-40 parts by weight to the 100 parts by weight of the
thermoplastic resin of the group 2.

Furthermore, a mixing ratioco of the thermosetting resin
in the group 1 to the thermoplastic resin in the group 2 is
desirable to be 1/4 ~ 4/1 as a weight ratio. This is
because such range of the mixing ratio can provide an
improved toughness of the thermosetting resin.

The organic solvent in the group 2 is desirable to ke
100-300 parts by weight to the 100 parts of the thermo-
plastic resin.

The curing agent in the group 3 is desirable to ke 1-
10% by weight to a total sclid content of the adhesive for
elecrcless plating.

As the curing agent, it is desirable to use such a

type of curing agent that is ligquid at the temperature of



on a substrate such as gl ass epoxy substrate, polyimde substrate, ceramc
substrate, netal substrate or the |ike and roughening the surface of the
adhesive layer and subjecting the roughened surface to an el ectrol ess

pl ating, or so-called sem -additive process (the whole of the roughened
surface is_subjected to a thin electroless plating to forma plating resist
and a port 28k rndt Sf-or AAYLICHATILREPAS [REBT PgeRhPuchedst & 1=

el ectrol ythg ' h { Ng4 LES! ' e C form
2 conduct of “Sr@tiAfaaRgLL [T1B2ax) 01 ERRAbekhyl SIOK e ERE1 PhilRECLE

el ectrol es¢2pmeedNy | | of. 4-methiwbr2ogthylihtdasotie¢2B4MB) tcuit in the

W ring substrate c | nprove the_adhesio Ero ert¥ tf the interl am nar

i nsul ati ng resiﬁsI§$%r° FBBLC T BPHEGREn thetfonBEtERPLRi FRUFEShy forning a

roughened §8yg861£enatsét N §8DPEAtNEGKER! 2BNQs8ERE USHENGiHEosUT f ace
I nclusive of at |east a side surface. The roughened™ layer is
desi rabl e dtméthybretedyDMD@) , chpdt Foiethybenei ahycdhedtoapyiti on of the

el ectrol es | ol ution i [rable._t a a.copper ion
concentrat?%ﬁégiﬁggﬁiid#éY% g4?&§$%%%§?]Sﬁ%ﬁ???¥§ln?% a???bnoﬁoﬁgﬁﬁ?%ation
of 2.2x10[methy?. pyAOt Bddhe @WP) . and a 23
hypophosphorous acid ion concentration of 0.20-0.25 nol/I, respectively.
The fil m precipitat eGHaft (GHCHLNR) aifiFse (nEdgeS) s needle in the crystal
structure and i;véécgllent.Ln t he anchor ef;ect. g@geover a _conpl exi ng
agent and addit C TR B LET AR GRE R 2 BRLRT r P ELEOTIRS NI BRE ¥

addi tion tge tH@i8HOYE £REIPOUMESsition &8 tHE L& IPtAOdrd pRsEENY the
roughening layer, there is a method of subjecting the surface of the
conduct or 29RILFIVE URHPERT | RCPRLA B2 z MBI DR IPY rBecEeedL @@ ching

t r eat ment t L K . rﬁgggﬁne | ay. y 0 with-a |ayer
of netal dgé%bﬂﬁgé%n afb%éﬁ% &%n | nlzag?bh ?%%ggh6§?&? %gé han copper
but | ess theweishankKagakSucd. o Tedplmay bebhsedrtzd thyeintifermimgt he

roughened Iq;er can Prevent the djssolution of the conductor circuit due to
a | ocal @agent, silicon type antiforming agent or S-65(by Sannopco

Co., Ltd.) may be used.

It is desirable that the composition of the group 3
contains a curing agent of the thermosetting resin and
photoinitiator, ensuring the carrying ocut of exposure and
developnment treatment of the adhesive and curing of the
adhesive by heating treatment. Further, photeinitiator and
photosensitizer may be added to the composition of the
group 3.

As the photoinitiator, Irgaquar 807 made by Ciba Geigy
or benzophenone may be used} and as the photosensitiier,
DETX-S made by Nippon kayaku Co., Ltd. or Michler’s ketone
may be used.

A method of producing the printed circuit board
according to the invention through semi-additive or full-
additive process will concretely be described below.

[Semi-additive process]

[
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el ectrode reaction created in the roughening of the interlamnar insulating
resin layer. The thickness of this layer is 0.1-2.0[err]m As the
netal, there is at |east one netal selected fromtitanium alum num zinc,
iron, indium thallium cobalt, nickel, tin, lead, bisnmuth and the like. As

the noble netal_ there are gold, silver platinunland_galladi0n1 Anong
them tin 5 priRePEBeE. 9] Rrednce of PRl FhiAYEE & CTERI bUYPRERERFOVER S

Substituti e Phahi [gadit: ¢8MpA04aR8 00ZOUSk¥ube SabLovedb! 9! BELpughened

layer. In case of tin, a solution of tin borofluoride-thiourea or tin

chl ori de- tpreprrediky uSednitg ahcendastor Spiteyit dtmvanguafacdi cRness of
0.1-2.0[er%%$1+§ %orned t hrough Cu-Sn substitution reaction. In case of
t he nobl e A 3YRere are adopted sputtering nethod, vaporization method

and the |ike. as the substrate, use may be made &f insulating resihn the
core substrate are forned through-holes, and front wiring |ayer and back

wiring | aysibarrateacturkars \glashrrexy sePebrAtDd: HRPlyHRbEgh t he
Voo Spoy Biarrete. HLMELes R AR IEON S RIS U R SR0ELY T

type epoxy resrn or’t e ol € n et ween the
conduct or ceramid Ssutbs tiets prmesabssvinserdte caxsdir€otde. snoot hness of the

W ring substrate. (2) Then, an interlam nar insulating resin agent is

applied to the T8?i FPIYPERT FL-PrebatRd Re THelRF eppa§rate 1Sas the
| nt erl anm NESrhdls Uhpld Mo 454 o R0SAIN1 g 1 CLbdiE: BUNES | 1nd D5 £ SGLTRI eSS
plating according to the invention. In this “case, roll coater, curtain
coat er andrethwed |dkefoeming arncaifesiveclaypt i fon i ereotrobessipiatimgi nar
I nsul at | NGl &8 ig'ugggzr‘]at.te such as glass epoxy substrate, polyimide

substrate, ceramic substrate, metal substrate or the like

and roughening the surface of the adhesive layer and

subjecting the roughened surface to an electroless plating,

or so-called semi-additive procesé {the whole of the

roughened surface is subjected to a thin electroless

plating to form a plating resist and a portion not forming

the plating resist is subjected to thick electrolytic

plating and the plating resist is removed and etched to

form a conductor circuit comprised of the electrolytic

plated f£ilm and electrocless plated f£ilm).

Moreover, the conductor circuit in the wiring
substrate can improve the adhesion property to the
interlaminar insulating resin layer to be formed on the
conductor circuit by forming a roughened layer consisting
of copper-nickel-phosphorus con the surface inclusive of at
least a side surface.

The roughened layer is desirable to be formed by the
electreoless plating. The composition of the electroless
plating solution is desirable to have a copper ion
concentration of 2.2x107%-4.1x10"? mol/1l, a nickel ion

concentration of 2.2x107°-4.1x10"2 mol/l and a



Moreover, in case of plural interlamnar insulating resin layers, the
particle size of the heat-resistant resin particles in each of the | ayers
may be changed. For exanple, the heat-resistant resin particles of the
under | ayer have an average particle size of 1.0[err]m and the

heat-resi stant .resin particl.es of the upperlayer ri.sed qf,.a m xture
of parti c?‘é’?°ﬁ§\?isﬁ’ CETRR EFdGe TP %sriafé'"ﬁf °af’rgf2§%|%%a g‘p{&r’t i cles
havi ng anrakge’dd8veld.t | 0he Fide Rreliplitailba wheliebEndhandsiee Hiavngef or

el ectrol ess plating may be constructed with heat-resistant resin particles
havi ng di iSeneedlgain the srwedal plructursr ppd tise epesllendi dnader esin
particl es_of e nder | ayger. a ver . icl ' oo

0.1 2. Of oPPFHCY REEE h o MERSY o5 1 REEARARY Mol 3nt ABuiyres,

mat eri al aakpPbel khddadf @b the cleeRabdksenplhtiheg adidsiive aldds telacttiool ess
pl ating according to the present invention may be m xed toget her

25 the pheve,erBPSURFSI-yi ng and then applied as the adhesive for

el ectrol ess plgki Qe otherSHElnadnes se%rmhrg;ltﬁ%t QLgREnR N nga fei,-_f;oplrepar ed

by m xi ng the conponents of the material confposition by ne

kneadi ng, thelcke Al ksmethbde ofnisibg ectdnge thepseriiicesoify thiehe conponents of
the group_2_are. m xed together an djusted by .neans.of .rol|l. kneadi ng, bal
1S o GRRGURERES S ERELEr 6 ORLRRTG oA SEaRBREAPE S SEEHE OB S of t he
group 1 apdchhgaCireBemedenbroftnkehe ieoup 3 are added to the m xture and

m xed all together. As the heat-resistant resin matric constituting

the adhesive | &per rerghreedndeyeray @Ry PRereveardo¥itbed AayRar Mbsetting
resin, a EgﬁgﬂnggtRbﬂgerﬁgkgl(ﬁagghb ah Wgﬂkgation tendency of more

than copper but less than titanium. Such a metal or noble
metal layer covering the roughened layer can prevent the
dissolution of the conductor circuit due to a local
electrode reaction crsated in the roughening of the

interlaminar insulating resin layer. The thickness of this

layer is 0.1-2.0pzm.

As the metal, there is at least one metal selected
from titanium, aluminum, zinc, iron, indium, thallium,
cobalt, nickel, tin, lead, bismuth and the like. As the
noble metal, there are gold, silver, platinum and
palladium. Among them, tin is preferable. Tin can form a
thin layer through electroless substitution plating and can
advantageously be followed to the roughened layer. In case
of tin, a sclution of tin borofluoride-thiourea or tin
chloride-thiocurea is used. In this case, Sn layer having a
thickness of 0.1-2.0um is formed through Cu-Sn
substitution reaction. In case of the noble metal, there
are adecptad sputtering method, vaporization method and the

like.
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of thernosetting group is photosensitized), or a conposite of thernosetting
resin (a part or while of thernpbsetting group is photosensitized) and a

t her nopl astic resin. As the thernosetting resin constituting the
adhesive | ayer of the underlayer, there can be used epoxy resin, phenolic

resin, polyimde resin and the |ike. Wien_a part of the thernDsettlng gr oup
is photosen5|t|E%dthﬁ pare SPPPREatRRABSEP fg GREOPIRsRaLrSy afBE by

reacting weihnpepbachyl !LE%QE' Qndaﬁaaékl ﬁ:.i‘Ehg Phybbealikg1oAERIgal RgM

acrylated epoxy resin”is Optinmm t he epdxy Tesin, there can be  used
novol ac typenegotgdr99|eaChl9tyer|thepugy teelhhandthBOLeke As the
t her nopl astic regsi constl utin dhesi ve % t he undf %ayer use

may be nmade of T yather®s ?Bh%%§°°ﬁb sﬁ?iﬁ%nﬁu o??bﬁ%ﬁ??ﬁﬂ% Iphone,

pol ypheny! gpge Setbbig ere@thaB egye eikerispolyetédeini shéethabdghhBoléke.
As the heat-re5|stant resin particle constituting the adhesive |ayer of the
underlayeran@sbehﬁge%ethﬁd@°%¢u9h¢n0C¥§§ﬂht§n%fahhﬂeC¢§%|ﬂubateat¢e§¢n

guanani ne tgﬁﬁo like),
epoxy re3|%ﬁ |sﬁ§€e|n1 e- r|a2|%€ F%%lﬁl%}%gtﬁubftﬁate(B) The applied
interlam ng2) i NEnéaAl i ag insénlanimsri Snsdlatiing resiAtagdns isnme, the

I nterl am nar |nsulat|ng resin |l a ger formed on the conductor circujt of the

substrat e FERLIPR RN %E12F SYPSEERER REERRTBANER sERReSERPt AE) fact t hat

the thickness ofgtpgei PhEEL AW | D8 BAL1GG T B85 n | 2Y&h ¢ Of)s LHSegORGMICT O
circuit pattern s thin and the thickness of "the interlam nar insulating

resin IayemﬂmmstQ ﬁ@nd@b@@tr@l¢%ﬂ|plhbymmga@c¢a¢g@gateathe t hi ck.

Therefore,, desir that t he sY{ %2 f t he gter ar |Q§ulat|ng
resin Iaye:'l’ Y% %’r%%t he % V° pUshT hg™ A %’Fat‘é“% a3 n%?% onto the

interlam nﬁﬁelﬂﬂh!éaéa:ﬂgoé&sséld|fdﬁrtmé amiwm%ﬂtmémn l e heatl ng. (4)
Next, an openi for the formation of viahole is fornmed in the interlam nar
insulatlnguF ﬂaﬁﬁ9%¥ %Wﬁm%ﬁt%Eﬁl¥EF%%eag%ﬁErlan1nar insulating resin

I treat e t I
ayer. ebé&f%]exg%r F&g %}en t% ANENLEM D nd PSH LI Dgs £gSi n | ayer

I's carried out curing e resin
resin layers, the particle size of the heat-resistant resin

particles in each of the layers may be changed. For
example, the heat-resistant resin particles of the
underlayer have an average particle size of 1.0uxm, and the
heat-resistant resin particles of the upperlayer are
coemprised of a mixture of particles having an average

particle size of 1.0um and particles having an average

particle size of 0.5um, whereby the adhesive for
electroless plating may be constructed with heat-resistant
resin particles having different particle sizes.
Particularly, the heat-resistant resin particles of the

underlayer have an average particle size of 0.1-2.0um,

more preferably 0.1~-1.0umnm.
Specifically, the material composition for the
preparation of the adhesive for electroless plating

according to the present invention may be mixed together



matri x of the adhesive for electroless plating is a thernosetting resin, or
by exposing to an ultraviolet ray or the like when it is a photosensitive
resin. The opening for the formation of viahole formed by wusing a

| aser beam or an oxygen plasma when the resin nmatrix of the adhesive for

el ectrol ess I n thernDsettl resin, or by exposure and
devel oprreﬁ’tu#%hg??q"?‘q sap.? %%\e sERyned af&)rtéiﬁ/@réh

exposure aid syl %gyﬁacarrled out after a photonask deplcted\Mth a
circle pattern for thé formati on of the viahole (glass plate is favorable)
is closely pl a@ewmmdhaalmmtfm@etqtmlaasemlahm disnprepaneg dasin | ayer

to f the,side of the Lt o the |
27 1 WG R CReRed e T BB R STy T ANy er

(adhesi ve dforrdalie Knd@ ey, p'b&tllln&lhm.rsO\sz%éﬁ tnfd 1RE. FRANIIGRAe t he
formati on of the viahole is roughened. In the invention, the surface

of the adtfééfis\#é-‘.’llaﬁé!ie icompeaeriteu ofr Itﬁlesﬂﬁ% &l are @-ﬁ%‘ﬁgﬁeﬂﬂ%ﬁﬁr eat ment

by di ssol s es..e nin

t he surfa\c%‘%glra?; S?Ceér% %r?tea%%v%%?gfelﬁ' Q%lnrgtero ess “E"I:L 3 flogr v)f\%et%hsl acid or
oxi di zi ngmdganst, and t@fiter edsdngt lwedemnmemtsdemﬂe @s‘oniplmetmsghﬁned
surface is_ favorable to be about 1-5[err]m the acid, there are

phosphor i ER8cBFOUWR dr GOF &ec SHERRS agertr iof 48 %%Fpo@géﬁ—iec agdeds such as

formc acig tnaCalikd e dndnthitdl® LHhke rJgaitequl arly, the use of the
organic acid 1s desirable. Because, it hardly corrodes the netal conductor

| ayer exposed ﬂ:sommhétemtamsesrtnntthe:ersmgmmmg tqoemthmmttlng theAs t he

OX|d|2|ng ent. |s de se chr C_aci nganat e
(pot assi u i %&F&é’ﬁgé ay(eg), %efgt éﬁa%{" L?p &is appl i ed

to the ro&@b&m@eﬁt&h@c&ee&nt ha lthb&&nlo&@t&ahgi rewial | (@0 paed Bd apRile

In the application of the catalyst nucleus, it is desired to use a noble
met al |Onofatﬁggm@sﬁ§¢&pgbsppgpd1§rphotosens;tlzed), or a composite

of thermosetting resin (a part or while of thermosetting
group is photosensitized) and a thermoplastic resin.

As the thermosetting resin constituting the adhesive
layer of the underlayer, there can be used epoxy resin,
phenolic resin, polyimide resin and the like. When a part
of the thermosetting group is photosensitized, a part of
the thermosetting group is acrylated by reacting with
methacrylic acid, acrylic acid or the like. Among them,
acrylated epoxy resin is optimum. As the epoxy resin,
there can be used novolac type epoxy resin, alycyclic epoxy
resin and the like.

As the thermoplastic resin constituting the adhesive
layer of the underlayer, use may be made of polyether
sulphone, pelysulphone, polyphenylene sulphone,
polyrhenylene sulfide, polyphenyl ether, polyether imide
and the like.

As the heat-resistant resin particle constituting the
adhesive layer of the underlayer, use may be made of amino

resin (melamine resin, urea rasin, guanamine resin and the



the Iike. In general, palladiumchloride or palladiumcolloid is used.
Moreover, it is desired to conduct a heating treatnent for fixing the
catal yst nucleus. As the catalyst nucleus, palladiumis favorable. (7) An
el ectroless plated filmis thinly formed on the full roughened surface of
the interlamnar insulating resin |ayer, . As the electroless plated
film an etid@rolSRIEFRER . Rigt sinidq<EFiazme =i g 9 hi ckness
of 1-5[err;Re. Nore particularly 2-3[err]m As the electrol ess copper

28 pl ati ng solution, use may be nade of any sol ution conposition
used in thduside rappicied Fortedanplnar arsnilatiiony coysiosidgent dempri si ng
copper suI{ate' 29 g/l, sodiumcarbonate: 25 g/l, tartarate: 140 g/l,

sodi um hy Yte: 40 g/l, and 37% fornmal dehyde: 150 ml (pH=11.5). (8) A

phot osensi tive Awesim  idiMd drhd |idted S idH N AR IU i 16 8 TTR)HSS
plated filmformed in the step (7) and a photomask (gl ass substrate is
f avor abl e)fag@mscc ed thie lranpduichidm eiralidt gfatthe substragsehas| aced

t her eont o, Lch .S subj.ecte 0..a l.i Qsure evel.o nt, to forma
non- conduEraRER TR e el N R, e o Tate

el ectr ol ytthatplttiec dHiidkdss foF itk dhtididantieed rialgatilmd ekdid m ot her

t han the non-conductor portion to form conductor circuits and_conductor

portion as-a¥RL/Ckhdhe conduckoxn gdrquddy PRTHITE pisattig 3d i”esirable to
| ect. i . N . i . i bl
use an e %Erdﬂ{blé(%‘)scggfé&[r?:"e[ r:\l.gl! 3 14 23] 3ty 15 %.%%:H‘%.ra?gr Ioh drvorably

10-20[err]m ating resist on the non-conductor portion is
renoved, tdeadeiodolr giessiig] dsadng lanliargeemreed iy thiskol villgpnafcne et chi ng

ool i on SU°N Sned b S0l S Yl il Snd U ouseRergnl do, sodiunm
insulating resin layer is smoothened by pushing a metal
plate or a metal roll onto the interlaminar insulating
resin layer of the uneven state while heating.

(4) Next, an opening for the formation of wviahole is
formed in the interlaminar insulating resin layer while
curing the interlaminar insulating resin layer.

The curing treatment of the interlaminar insulating
resin layer is carried cut by heat-curing when the resin
matrix of the adhesive for electroless plating is a
thermosetting resin, or by exposing to an ultraviclet ray
or the like when it is a photosensitive resin.

The opening for the formation of viahole formed by
using a laser beam or an oxygen plasma when the resin
matrix of the adhesive for electroless plating is a
thermeosetting resin, or by light exposure and develcpment
when it is a photosensitive resin. Moreover, the light
exposure and development are carried out after a photomask
depicted with a circle pattern for the formation of the
viahole {(glass plate is favorable) is closely placed on the
photosensitive interlaminar insulating resin layer sc as to

face the side of the circle pattern to the layer.
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| i ke to obtain independent conductor circuits consisting of the electroless
plated filmand the electrolytic plated filmand viahol es. Mreover, the
pal | adi um cat al yst nucl eus on the roughened surface exposed fromthe non-
conductor portion is dissolved and renoved by chromic acid or the like.

(11) A rougsened | ayer is formed on the surface of the conductor_circuit

and vi ahol 8% orTh® s¥rfagce sq%ptitq_oynterlamnar insulating resin layer 9g
As the met &ém&&rf‘af‘%iéﬁf&r&é@%éﬂy prdElGed e &) ciidg treatment,
polishing treatment, redox treatnment” or at| ng treatnent. The redox
t r eat nent o,t_sezwrmltmze :acm o da‘te maltralm J(grza:pigherm4 on bath) of
NaCH (10 g/1), err %hand 3PO4 ) ..and. a reduct I.on bath
of NaCH (10 g/|3§\laq'r¥g|\ié§}$f§ eal Fugtitned
layer is :fézﬁ.rarliﬁPFHQﬁ é&@é@ltcpfwmn&ﬂd Obrdttfint IB

precipitated by the el ectroless plating. As the el ectroless aI I oy plating

sol uti on, dissalvvinmransd eanreving £he dzeaig—mw@n%maﬂmmmmmq i on

COMEY S MRECREL S o Wlap e e A0 Ol B 1L

surf act anteldtif¥eldbg/dlatikdy wAtH rdeird g rtﬂfldmu@tag‘q;w £esim It&;&ey is
formed on the substrate according to the steps qﬁé3) (13).
necessary,ca%fr fWﬁHﬁ?%ﬁl%lqefH%é?f i HY ai’tsf ng t he

st eps (4)(&(5‘,0‘1)']__h rodlﬁcea%émj_tllsz%s (1CII‘CUI'[ board. [FuII-additiv_e

process] orenmentT oned st )-(6) are carried out by wusing the

adhesi ve for elpﬁé:tﬁna effid) allidie aneoigldpHdridiaadi etjdtbdilcmicse the
sem -additive process. (2) A non-conductor portion formng the plating

resi st pata®dhy iS¥GHY atid RRG ARERHG aidhicudt ahEormic acid,

acetic acid and the like. Particularly, the use of the
organic acid is desirable. Because, it hardly corrodes the
metal conductor layer exposed from the viahole in the
roughening treatment.

As the oxidizing agent, it is desirable to use chromic
acid, or permanganate (potassium permanganate or the like).
(6) A catalyst nucleus is applied to the rocughened surface
of the interlaminar insulating resin layer.

In the application of the catalyst nucleus, it is
desired to use a noble metal ion, a noble metal colloid or
the like. In general, palladium chloride or palladium
colloid is used. Moreover, it is desired to conduct a
heating treatment for fixing the cétalyst nucleus. As the
catalyst nucleus, palladium is favorable.

(7) An electroless plated film is thinly formed on the
full roughened surface of the interlaminar insulating resin
layer.

As the electroless plated film, an electroless copper
plated f£ilm is faverable and has a thickness of 1-5umn,

more particularly 2-3um. As the electroless copper



interlam nar insulating resin |ayer (adhesive |ayer for electroless

pl ati ng) provided with the catal yst nucl eus. The plating resist is
formed by lam nating a comrercially avail abl e photosensitive dry film and
subjecting to |ight exposure and devel opnment, or by applying a |liquid

plating resist conposition with a roll _ 30
coater or PhetirgesSc4pying, HA€ 2@k bet mAge: 6L AYHt SCéR5dSHr e and

devel OPMeNEomposs +48n! 18eB! 2h! Ble! GShal £AARARI!I #8: Lkahpifesirable to use

a photosensitTve resin conposition conprising a resin al ned by

acryl at i ngsalntiohacomppeitporycreprassughcapperesulfatecl 288 gype epoxy
resin, phenol,.novol type ep@x esin_or the || wi,th nethacrylic acid or
acrylic acFﬂééﬁﬁ ﬁﬁgﬁﬁFégfolggcé(ﬁngkﬁﬁgﬁfgtgecggge?/iﬂcﬁ°§lﬁﬂotosensitive
resin conpagktbeiabs e¥cgyhentnknivherpesahubhgBeandspenl sippagit )base.
(3) An electroless plating is carried out on portions other than the

non- conduct8t PopPhPoasepsativg resisnt fpémt ildny €olmdr hscdanioadedcrncuit

and conduc | a_yi | . 4 As | ectrpl es | at,i n an
ol ect ol essheoB5ebteR1BRacelRed 51 sbbReE 5 ER5T8RR, R1) "Hra™S e ng
for the fopnetomaskf (ghasyi stibkerhsef ikl edvbyaplleypt aebeased! aitngat o form
so-called filled viahole, the surface_of the conductor |ayer as_an

under | ayerPeRpoR8d=PRofTt RRTEPER| 1§ FOPSEhE PORAaLi SRSEPORHR, vIRAGRe is
first actiyatgdpybbbeactd Qei9§ﬁttQﬁp&§ﬁ§€¥§%dnagb§ﬂ§ph§n€PEE'Egrﬁoathe

adhesive layer for electroless ™ plating, which is imersed in an el ectrol ess
pl ati ng sohewtropndidéter pbetbpenfogming the pdatingonesisti patterns filled

by electrolgss_platin he. catal ys ucl eus Ls_given to the adhesive | ayer
for_electré?is%gp? ??ﬁﬁ°%¥gl?h8fﬁ¥3%iﬁbf?eéfs#°F§e¥o?ﬁeg§emhich i's

subj ect ed &DedBrelessrplassaptalingtherf ehahath@NdEst @bnkidyebr The
viahole fornmed by filling with the electroless plated filmcan form

anot her viBPBFEoRUEP FPEREPRFECER]D EhEFULES| 3nPo3sndretes raktiansase of a
circuit bogrg; syail.

As the electrolytic plating, it is desirable to use an

electrolytic copper plating, and the thickness thereof is

favorably 10-20um.

(10) After the plating resist on the non-conductor portion
is remocved, the electroless plated film is removed by
dissolving in an etching solution such as a mixture of
sulfuric acid and hydrogen peroxide, sodium persulfate,
ammonium persulfate, iron chloride, copper chloride or the
like to cbtain independent conductor circuits consisting of
the électroless plated £ilm and the electrolytic plated
film and viaholes. Morsover, the palladium catalyst
nucleus on the roughened surface exposed from the non-
conductor portion is dissolved and removed by chromic acid
or the like.

(11) A roughened layer is formed on the surface of the

conductor circuit and wviahole formed in the step (10).



and a density thereof high. 31

As nmeans for inproving the adhesion force between the conductor |ayer and
t he adhesive |layer for electroless plating, there is a nmethod wherein an
alloy plating using at |east two nmetal ions selected from copper, nickel,
cobalt and phosg@orus Is applied as a primary plating and thereafter copper
plating is appl P8dthe §e§§€§n8§r§°5P&F9h§heTﬁ@§ShSP dayes hithe=en t he

strengih aggeoanohIREOYechifeEe BUSCRILY LAk RerRUINSRRY. LAKEEAES ! of Med

on upper sdar Paces t e conduct of circui ot he at’i ng
resi st portrroplatdnghéreaaihenes. As the nmethod for the fornatlon of

t he roughened | aye there are etching treatne pol i shing treatnent
redox treat nent éﬁdrﬁgﬁflﬁﬁeﬁFﬁﬁPﬁeﬁF °°ndu°ﬁﬁgebVePSlPﬁea308§ﬁ9ﬁ§&°Payer

conpri sed BQtﬁOR%E&phEEE%Qh_ BROSRRAS Us ralhey Hiﬁeg/l§ f RaEBe, byag
precipitation rou el ectrol ess plating. necessary, I nterl am nar

i nsul ati nggVéyeandsNaai?de&' g/éye@(di@wéﬁdmﬁl@}ebaf@ ofl daal @s pl ati ng)
and conduc 9; C|rgu %? ted to produce a nultilayer circuit board.
(Exanpl e 1% bnl ad |ve process (1) As a starting material, there is used

a copper-cl ad FaﬁtnakﬁoiernﬁﬂehythanraaghageaomagérfQslﬁa&eotra& [err]m
onto both surfaces of a substrate 1 nade_from gl ass epoxy resin or BT
( bi smal ei nFEEPEErR*Fhe} PRSFRNBFUS. BAP¥nleNPEKNé§sipsPESFLRitaFedapPYfi st ,

the Coppeftﬁ£6215§€&825§sp§19£ak§ed thﬁébéiéFﬂgoiesg'giiﬁ 'ﬁiét@k?t'”g

and etched 1n a shape o ttern"to torminnerlayer conduct circurts 4
and a t hroaghuhdbs,9ibnibofhveunabdeecscofiséhs pmbsingtbath of soTlhé&ienrfaces
of the inngrlayer  condugtor, cirguits 4.and phrouoh- gl e, 9 ape fayohened by

sulfate: 0.1-6.0 g/1, citric acid: 10-20 g/1,

hypophosphite: 10-100 g/l, boric acid: 10-40 g/1 and

surfactant: 0.01-10 g/1.

{12) An interlaminar insulating resin layer is formed on

the substrate according to the steps (2), (3).

(13) If necessary, the formation of multilayer is carried

out by repeating the steps (4)-(10) to produce a multilayer

circuit board.

[Full-additive process]

(1) The aforementioned steps (1l)-(6) are carried out by

using the adhesive for electroless plating according to the

invention likewise the semi-additive process.

(2) A non-conductor portion forming the plating resist

pattern is formed on the roughened surface of the

interlaminar insulating resin layer (adhesive layer for

electroless plating) provided with the catalyst nucleus.

The plating resist is formed by laminating a

commercially available photosensitive dry film and

subjecting to light exposure and development, or by

applying a liquid plating resist composition with a roll
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32 (graphitization)-reduction treatnent (see Fig. 2), and

bi sphenol F-type epoxy resin as a filling resin 10 is filled between the
conductor circuits and in the through- hole (see Fig. 3), and thereafter
the surface of the substrate is snoothened by polishing so as to expose the
surfaces of the conductor circuits and the |land face of the through-hole
(see Fig. ayatep)onfthe LhkesuBsyinge 30@| subddctinghtot téghtent of the

step (1) i h i t.h dried, it is acidically degreased,
SBBEUFE bl ol fbuiit

soft-etch alyst solution of palladiumchloride and
organi c acid toagi ¥vReapPdtiAfatysist Abbmposbeient i vat isndesitapleatal yst,
It is subjected to a plating in an_electrol ess plating bath containing 8

g/l of copp®® JPRAEESERSELLYE BPSHE CRSIPISLFAPR, CIBPELFLIBF Bi FRFERacid, 29
g/l of sodj sphi 04! ig%égi . 9/ rfactant
and havingbﬁﬁ%gﬁgggggf%?%#gaF%%%héﬁggg?g§%r %ﬁﬂ%gege%ége%?g%fé%u-Ni-P

all oy of 2chHésol |movoliadi tkpesspoxy tdsimyxppedolundwckacftype eppper
conductor circuit subsirate ia_innerse
|

) Furt he th ﬂ%in an
el ect r ol es§=% 1% %ﬁb‘%??tb’d‘%n"‘b%t% PR EONRGEHi A BT hbF/ *SbE 294
bor of | uori gie BRed-81 80khti Nk é?é:@t'.reaBé&a@Qé?réﬁghfQrpﬂo{‘@b'énsiﬁrfrér m a
0

tin substitution plated |ayer 0.3[err]min thickness on the surface of
t he rougheresiz sgerprasitier % gexcelbenyi Hedthearespbution|agdr is not
shown) . /\f&g&&@&&é&t{ggbgggesive solution for electroless plating
(interlam™nar Tnsulating resin agent) is prepared by mxing 34 parts by
wei ght of pomerglatetopassuslapingresotarndiedacut ype ppokjotiesothérade by
Ni ppon Kayaku Co., Ltd.; mplecular wejght: 2500) dissolved in DVMDG

(di et hyl en&3t yERe raﬁ%?mqiu%'{&%rlyertfzg!bam%a%&%@msefpﬁtwheT-o

23' phone (F&ER . con@Bétsr by WehiPtad LoREAZObE SUEEIGREN viahole.

As the electroless plating, an electroless copper plating
is favorable.

Morecover, when the opening for the formation of the
viahole is filled by electroless plating to form so~-called
filled viahole, the surface of the conductor layer as an
underlayer exposed from the opening for the formation of
the viahole is first activated with acid before the
catalyst nucleus is applied to the adhesive layer for
electroless plating, which is immersed in an electroless
plating solution. After the opening for the formation of
viahecle is filled by electroless plating, the catalyst
nucleus is given to the adhesive layer for electrocless
plating and the plating resist is formed, which is
subjected to an electroless plating tec form a conductor
layer.

The wviahole formed by filling with the electroless
plated film can form ancother wiahole just thereabove, =0
that it is possible to make a size of a circuit board small

and a density thereof high.
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(rmade by Shi koku Kasei Co., Ltd.; trade nane: 2E4AMZ-CN), 4 parts by wei ght
of caprol actone nodified tris(acroxyethyl) isocyanurate (nade by Toa Gosei
Co., Ltd.; trade nane: Aronix MB15) as a photosensitive nononer, 2 parts
by weight of a photoinitiator (made by C ba Geigy; trade nane: |[|rgaquar
907), 0.2 part by weight of a photosensitizer (nade by N ppon Kayaku Co.,
Ltd.; trade nan®S BERRSSEor] ImpFavifchEhgeagihessione forre batvessr tthe es

having an RURIECDILES 6o 18 0Lah A LT S0 BN R ONt of

epoxy resin particlés<having an averageé parti“cle sl ze 0O m- (nmade by
Sanyo Kasepl@tingl,t dtherr dde anaehoBowheeiol @&n alddsl pladink Wsitgparts by
wei ght of NMP(normal nethyl . pyrolidgne), a%justing a viscosity to 7 '
Pa[err]s i AtaleRstodop@Etadi Laren§etaciere T COPER e AdiKS U hr ough

three roll e RARY i Ol L1 hal Lo 4 he
step (3) i%ogsgﬁ?gﬁhbﬁ?%ggg?ﬁgguﬁfa%ggqgggt%% %U%E%?%?gog?%gg? dh?ﬁ t he
step (2) byhereaftefr soppelr pdattéingand kppillietd ast andegndariyzont al state

for 20 m nutes.and dgrjed at . .60[err]C for 30 m.nutes to.form.an adhesive
oo o of PBHSe s oBhBES” SIAVF. 2cPop iRty aTy BERy e RO BRE AR O F11 m
(l'ight perampgircoa thel ghells stirbaghad to each surface of the adhesive |ayers
2 formed on both surfaces of the substrate in the step (4) through a

tacki fier. (#hed, rausbeardmd ayessdssfosmes: enotPpermeurd aceisc lede $aedepi ct ed
\é\”;:';26;hieniggﬁdgkf:é!rlrff%ﬂ:hgrtnfggﬁéﬁ oRALECERLAAERENR1%L3RY) ¢eblispuah a | ght
portion and the viaholes.

As the method for the formation of the roughened
layer, there are etching treatment, pclishing treatment,
radox treatment and plating treatment.

Morecover, the rcughened layer comprised of copper-
nickel-phosphorus alloy layer is formed by precipitation
through electroless plating.

(5) If necessary, interlaminar insulating layer as an upper
layer (adhesive layer for electroless plating) and
conductor circuit are laminated to produce a multilayer
circuit board.
(Example 1) Semi-additive process
(1) As a starting material, there is used a copper-clad
laminate formed by laminating copper feils 8 of 18um onto
both surfaces of a substrate 1 made from glass epoxy resin
or BT (bismaleimide triazine) resin of 0.6mm in thickness
(see Fig. 1). At first, the copper-clad laminate is
drilled and subjected to electroless plating and etched in
a shape of pattern to form innerlayer conductor circuits 4
and a through-hole 9 on koth surfaces of the substrate 1.
The surfaces of the innerlayer conductor circuits 4

and through-hole 9 are roughened by oxidation
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in thickness is closely placed on the adhesive layer 2 so as to face the
circle pattern depicted side thereto and exposed to an ultraviolet ray.

(6) The light-exposed substrate is devel oped by spraying a DMIG
(triethylene glycol dinethyl ether) solution to form

34 genlngs for viahole of 100[e %n{err] on the adhesive | ayer

2.  Furthdgrap ét§EB§%P§ferﬁéué%h6§eﬁr?é BpdFeRi Bhdpr édsufBSnercury | anp

at 3000 ) ] (o] gt 50[err]C for
5 hours g§£§§£§§é% gdﬁ%@.veﬁﬁéger of%og Fg?% ﬁg gg?%ﬂc%nesé provi ded

w th openEaglief bepesengther cbhducterneiirenitk ahdhaherh@athpgueheel | ent
di nensi onal accurac¥§gcorresggndin to_the BBotonask film Mreover, the

r oughened®Pifelsee part ¥ y2BRpGRETSRA tBRe “BRefiPRG26f BF the vi ahol e (see

Fig. 7). é&i;sibstétmgtgﬁ&étﬁaﬂéagbyhﬁogmsmﬂgssé bar tshexﬁegaat:hen of
viahole in the steps (5), (6) is immersed in"chromc acid for 2 mnutes to

di ssol ve anufaeﬁavefepbgycpeduqtparcnccgstexasdlhhenlané faceéact thea of
t he adhes aﬁ % % ereB¥ surfaCe of the adhesive layer 2 is

r oughened ﬁa“F e ﬁn@ PSBd* - a éutral sol ution (made by Shipley) and

washed w {h) wvareer(&Re Ei:ﬂstﬂite(gﬁbﬁeéﬁé& ¥6t tAdCLeEStinEnB8PEEI €Het O t he

surfaces of the adhesive |layer 2 and the opening 6 for the fornmation of
vi ahol e b§tgPvithy &spurpREdunitht WRYSE fRAJETBecAt dteth ®BidicRrdly to the

SUbStratedéQHSQEQEd é@f%hété£§8 44 t££QESHeQ§9hd§p&Qtag%§% %Hlutléﬁ) The

substrate rnmmeréed rn an el ectrol €ss copper platin aving the
fol | ow ngofoppdiadiom Cblbnideaandebeganmbeasldoppeglpéaaeadf|In112 of

SLerrlm tn thlokpessyouer. 8 Lull Levghened auriage (e £191,9)-
subjectad to a plating in an electroless plating bath
containing 8 g/l of copper sulfate, 0.6 g/l of nickel
sulfate, 15 g/1 of citric acid, 29 g/1 of sodium
hypecphosphite, 31 g/l of boric acid and 0.1 g/l of
surfactant and having pH = 9 to form a roughened layer 11
{(uneven layer) of Cu-Ni-P alloy of 2.5um in thickness on
the exposed surface of the copper conductor circuit. .

Further, the substrate is immersed in an electroless
tin substitution plating bath containing 0.1 mol/l of tin
borofluoride and 1.0 mol/l of thiocurea at 50C for 1 hour

to form a tin substitution plated layer of 0.3um in
thickness on the surface of the roughened layer 1l (see
Fig. 5, provided that the ﬁin layer is not shown).

A photosensitive adhesive solution for electroless

plating (interlaminar insulating resin agent) is prepared
by mixing 34 parts by weight of 25% acrylated product of
crescl novolac type epoxy resin (made by Nippon Kayaku Co.,
Ltd.; molecular weight: 2500) dissolved in DMDG (diethylene
glycol dimethyl ether), 12 parts by weight of polyether

sulphone (PES), 2 parts by weight of imidazole curing agent



EDTA 150 g/| Copper sulfate 20 g/ HCHO

30 M/l NaOH 49 g/l [err], [err]'-bipyridyl 80 ng/l PEG
0.1 g/l 35 [ El ectrol ess plating
condition] at a liquid tenperature of 70[err]C for 30 mnutes (10) A
comrer ci al | vai | abl e photosensitive resin film(dry fil i s _adhered to
the el ectr lbibp?é’rk‘g?‘htlf&??’? 157 12 FE nedtT 3 H@‘g‘?’epnén‘lﬁz'tw)oug%

t her nal prﬁhtsg%f&gj!é}% @%ﬁf@l%%%ﬁ&ifﬂ@_@éiéﬁ%é dithpigness

depicted wt mask pattern as a portion not formng the pladting resist
t hrough chrsgdyanuxgie (madd dagelTemplGosell (¥r o, tTed dr y ¥¥dde stamss: to f ace

the chromum|l.a ide to the dry fil exposed tao,a light at 11

oy oot or AR IR G & e deisaitve FREEER 3 B Pt o
plating resf & phottitiitgi=tdhi @eres owfcilhl aadigy ( ifhdd Hame(11) Then, the
portion not formng the plating resist is subjected to an electrolytic

copper pl &AFFRAUATII0 Dhe G- [RAH thPE orREFIRBRE t Bhntrsansleiedsnl yti c
copper pl a{uféii fil - v N, tAhi ck of r S ' 1
[Echt r gl ytic eplké% ﬁllﬁ%?ut | orﬁi‘ Sél}} 'f’urlr}"e%&a’ci d’él]:s‘;&\@’r rdid eﬁfgs%d/’l ]:chopper

sulfate parts by wéyigd |ofdabdsw ecd st epdryt i Iod e Haviapann tasdmssgane:

Capal acid Q) . 1 m/l [Electrolytic plating
condi t i onPaikyER Hasiaf 1.02m and) 1P Ragise ] weilght of epoxy
30 minutes tenperature Room t enperature (12) After_the plating

resist 3 iTEPERRAF Oy RPPRT AP SAKITS BHF SR R LHI AT i I m 12

W eh o i xR TR, R PRI SR SRS o N0
adding with 30.0 parts by weight of NMP (nocrmal methyl
pyrolidone), adjusting a viscosity to 7 Pa*s in a
homodisper agitating machine and then kneading through
three rolls.
{4) The prhotosensitive adhesive sclution obtained in the
step (3) is applied onto both surfaces of the substrats
treated in the step (2) by means of a roll coater and left
to stand at horizontal state for 20 minutes and dried at
60C for 30 minutes to form an adhesive layer 2 of 60um
(see Fig. 6(a)).
(E) A polyethylene terephthalate film (light permeation
film) is attached to each surface of the adhesive layers 2
formed on both surfaces of the substrate in the step (4)
through a tackifier. Then, a sodalime glass substrate of 5
mm in thickness depicted with the same circle pattern (mask
pattern) as the viahole through a light screen ink of Sum
in thickness is closely placed on the adhesive layer 2 so
as to face the circle pattern depicted side theretoc and
expecsed to an ultraviolet ray.
{€) The light-exposed substrate is developed by spraying a
DMTG (triethylene glycol dimethyl ether) soclution to form

34



forman innerlayer conductor circuit 5 consisting of the el ectrol ess copper
plated film 12 and the electrolytic copper plated film 13 and having a

t hi ckness of 18[err]m 36

Further, Pd retained in the roughened surface 11 is renoved by inmersing
in chromc acid (800 g/lI') for 1-2 mnutes (see Fig. 12). (13) The

subst r at e qpendirged fax hitahe leordl sl £ oidr cont thei adhasbveectiayarah.

el ectrol ess plating _solution of pH=9 containing 8 g/l _of copper sulfate,
0.6 g/l off Hid&H- %"tﬁ SRS trpfey 48 §*RA%8d UG FUPRF JHSHP el
hypophos plid gy r3l ]Qi&ro ¥t B mff Hh?aBAa0ndagel b 188% AN Hdud Orm a
roughened | ayer “11 of copper-ni ckel - phohsphorus having a thickness of
3[err] m orrhats WFMcefof Stheursntocformcancadbesivénlapes 2as€, 59 he
roughened | ayer 11 has a conposition ratio of Cu: 98 nol% N_: 1.5% and P:
0.5 nol % d&Maid FRéGEBGFSEPRECVEAGEr ¥iEBn PPROLRFSaRal(PPPRGNTIERTc ERe

Furt her, I e . i i1 an ﬁl ol ess
tin substitf{&u [ o%r%%:)r{ Zott‘fr‘l}&%t!)’at %@cglr?twe{%% \rll%%lf'% /d o{e %?%r?a%oro lf(;%(ré&l(’je and
1.0 mol /| cafrredpondiowy afo FhjecphjoEdmmaskl fidmr. t Mcmmaver t ithesubstit ution
pl ated | ayer of 0.3[err]magn the surface of the rogghened_ | ayer_11 (see

Fig. 13 proRaheraddeven Ldubs: PRty eXpasess 1oithenSRepingLH £RT adhesi ve

layer 2 i spfintiRelorfeor il ag¢or ding to the step (4) and a pol yethyl ene
terephthalate film(light perneation film is attached to the surface
t her eof , WiTi)ciThies ssuschmiadiee dalvdnge dines topiamliags @ dces thed Segmatdomssed by

heating i ./ hieal 10 ;[ BACS 2SS, |Gy "1id S oRIeSSEY i8] Worlnsc

acid for 2 minutes to dissclve and remove epoxy resin

particles existin in the surface area of the adhesive layer
2, whereby the surface of the adhesive layer 2 is roughened
and then immersed in a neutral solution (made by Shipley)
and washed with water (see Fig. 8).

{(8) A catalyst nucleus is applied to the surfaces of the
adhesive layer 2 and the opening €6 for the formation of
viahole by giving a palladium catalyst (made by Atotech
Co., Ltd.) to the substrate roughened in the step (7)
(roughened depth: 5um).

(9) The substrate is immersed in an electroless copper

plating bath having the following composition to form an
electroless copper plated f£ilm 12 of 3um in thickness over.

a full roughened surface (see Fig. 9).

[Electroless plating solution]

EDTA 150 g/1
Copper sulfate 20 g/1
HCHO 30 m1/1
NaOH 48 g/1
¢ ,a’ -bipyridyl 80 mg/1
PEG 0.1 g/1
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20 kgf/cnferr]. By such a heat pressing is snoothened the surface of the
adhesive layer 2 to forman interlamnar insulating resin |ayer (see Fig.
14). (15) Further, conductor circuits are formed by repeating the steps
(5)-(13) and a roughened | ayer 11 of copper- nickel-phosphorus is fornmed on

t he surface_of the conductaor 37

circuit. IFlEgtEdase PlRding, comedttia®di on pl at ed Iayer is not formed on
the surfacgg qf jtihe i thavero s o8 Rt ed 16) On the other
hand, a s%lder re ﬁét%%B g%i??onﬂ S prepé%édB%y n1X|ng 46. 67 parts by

wei ght of (A0phat @omms:iibjlzlgdauiai:.g.ahé.le @mmltetsmn.bweglrtes:.m&&)lmobt ai ned by
) )

epoxy reol Ry 3R AELATRGy fou B ©lARILP 8RS GPPBET RIBYBE T390 part s

by wei ght 10f £30%day ivei-glat sQfeEb'@@h%Q'lo ! ¥Per8RaaXpre8s Andmade thwrYuka

Shell Co., Ltd.; trade nane: Epi kote 1001) dissolved in nethyl ethyl
ket one, 1S@dpé#@§ oy-assi gubssraite ¢428 arcdn thigkosss( depd chpdSwiikbku

ot y| monofe P UKL AR e AR RESkEck kot AR BaPXalC LA 4 BRRXAE O

photosensthmwagmnnmmem;uﬁ.iayettasbwlwsegbtpahcadpahybahhatd&grfh&hnoner

(made by Kyoei sha Kagaku Co,, Ltd.; _trade name: DPE6A) and 71 part by

wei ght of S® @Ssier $A6R ARei ShEsRERT Ja¥esqsidgates the ﬂﬁﬂgﬁﬂ

benzophen de b g kBt [ t and 0.2
part by m%ggﬁ%ggf%ﬁléhﬁgghg %gtggg Gﬁggg'b%m%ant6ék§a§§0*£tﬂ @L?% ) as a
phot osensspdigmcagbonhgenitet Grgmandpaditesn of pletdogsiregiet 2.0 Paferr]s
at 25[err Mor eover, the _nmeasurenent of the VISCOSIty is carried

out by B—L?Héng'§c§§?9§nﬁ§?ePf(%édﬁmb§F¥Sky5°kE|kl Co. , Ltd DVL- B nodel )
accor ding 5.9?”3‘51%5 '\kEhe Bk+885" F:B‘ta@grﬁghg P%a@ing s@lég The above
0 botrh sur f

sol der resis conpdS|t|o I's applitedt aces Strate
obt ai ned snbtjketsticpo( 4h) edbcarolipitdienesppetr pmbeinbnunabenthet is dried at

7 rr f 2 n n 7 rr f r n n her eafter
Oferr]c fg&loglng cgg itgogsa%o %ge S ec%gog§tggegogpgrtp a%gdte a

film 13 having a thickness of 15um (see Fig. 11).
[Electrolytic plating solution]

sulfuric acid 180 g/1

copper sulfate 80 g/1

additive (made by Atoteck Japan, trade name: Capalacid GL)
1 ml/1

[Electrolytic plating condition]

current density 1.2 A/dm?

time 30 minutes

tamperature Room teﬁperature

(12) After the plating resist 3 is peeled off by spraying
5% KOH, the electroless plated film 12 located beneath the
plating resist 3 is dissclved and removed by etching with a
mixed sclution of sulfuric acid and hydrogen peroxide to
form an innerlayer conductor circuit 5 consisting of the

electroless copper plated film 12 and the electrolytic

copper plated film 13 and having a thickness of 18um.



sodal i me gl ass substrate of 5 mmin thickness depicted with circle patter
(mask pattern) for sol der resist opening

38 t hrough chromum | ayer is closely placed on the sol der resi st

| ayer so as to face the chromum | ayer side thereto, exposed to an

ul traviol et ray at 1000 mil/ c err] and devel oped wth DMI'G Further, it is
heat ed at BO7%¥eq.CcHEbret theo [rsighensst sp Irﬁ%re Lt i for 1

hour and gma(}r Irgmr f - S | ayer
14 (thi c & s'{l ]% %penr r?sérér%gt ﬁ(resiat?gggﬁl sur age %yﬁ%é{oq er pad,
vi ahol e arl'tig td)and portion (opening size: 200 [err]m. (19) The

bstr at ed t | d | 14 d
ol oot 1ol o33 ahe' shnskmala SmRGe D ﬁ%ﬁﬁ%ﬁ%@%el&fq%l&} el
chlori de, -taaee@fms%gt WndpenbRED IR a0 s illorbloss gt ci trate Lo

forma nickel plated |la 15 of 5[érr]lmin the opening. Further, the
subst r at e dontammdnge @ | wfelc@@prem &d-fgdi=d r9| -& igfd o4 @tﬂ-rmlcont aining 2
g/l of pot.as g anj /] f C rid 50 g/l of
sodi um ci tra é_’&a@rtdqu %1 %5‘-? so ?‘t??naﬁﬁ%phos érgat % rr] C for 23
seconds t(hybbpmo&plﬁﬂidi B1aked oy Borlie elcid QS:[CBIU idfe ni ckel plated
| ayer 15. A sol der paste is prrnted on the opening of the sol der
resist | a?é’rszzftéﬁ’d'- ¥ FGRE aatr°2’9'é?[eé‘retd] AYSTf &rlm“épm‘% #¥edsol der

body) 17, %@re the ro prr d circu boar havipg sol der
bunps (se? % r’ﬁ?p CZJ.'}!’ . Sadi t‘fr\'}eofolr ?’% g? of

phot OsenSIth'eVQ:o%%%&lo!e SIS f0'1ne keels ¢aeS Rinat lr%@:ghleﬁ'fe&r lLaRfeRar
i nsul ati nq_r;resr n agent) i s prepared Pg m Xi ng 34 parts by wei ght of 25%
P

acryl at ed igr @sce FomPosiFionovatie €usp Ry medsi n Nrtade S8y aRidpFon Kayaku
Co., 0.5 mol% as analyzed by EPMA (flucrescent X-ray analyzing

device) .

Further, the substrate is washed with water and
immersed in an electroless tin substitution plating bath
containing 0.1 mol/l of tin borofluoride and 1.0 mol/l of

thiocurea at 50C for 1 hour to form a tin substitution

plated layer of 0.3um on the surface cof the rocughened
layer 11 (see Fig. 13 provided that tin substituted layer
is not shown).

(14) An adhesive layer 2 is further formed according to the
step (4) and a polyethylene terephthalate film (light
permeation film) is attached to the surface thereof, which
is sandwiched between stainless plates aﬁd heat-pressed by
heating in a heating furnace at 65C while pressurizing at
20 kgf/cm?. By such a heat pressing is smocothened the
surface of the adhesive layer 2 to form an interlaminar
insulating resin layer (see Fig. 14).

(15) Further, conductor circuits are formed by repeating
the steps (5)-(13) and a roughened layer 11 of copper-

nickel-phosphorus is formed on the surface of the conducter



Ltd. ; nol ecul ar weight: 2500) dissolved in DMG (diethylene glycol dinethy
ether), 12 parts by weight of polyether sul phone (PES), 2 parts by wei ght
of i m dazol e 39 curing agent
(made by Shi koku Kasei Co., Ltd.; trade nane: 2E4MZ-CN), 4 parts by weight

of caprol actone nDdlfled tris acr xyet hyl soc nurate é made %% Toa Cosei
Co., Ltd.SiTCMide ndRethis GRS B g éﬁgptPé t 2 parts

by wei ght ;Qf r3+PRaLal tohame gm&%%.c@' of t&aeG%b%henear @ﬁgeear@eel rgaquar
907) 0.2 part by weight of a photosensitizer ( I'ppon Kayaku Co.

Ltd. traEegsna&é-IBETX-S) 15 parts by wei ght of epoxy resin particles

ra) 00 20 AT 90 B HhBe 5aA8. oL ol 2030 §?%3§9#+e“’ei'%hhy°2aﬁ58”

Kasei Co.pr bdredlb Qlﬂ@ﬁg 46Pehry parpel 8Yy, wanghaddieng gloBoparts by wei ght
of NWP (nornal pyrol i done), adj usting a VISCOSIt% to 7 Paferr] s in
a honndlsﬁéﬂsaéigaﬁlﬁélSQEHFnémaﬁecwﬁéadWHQGFHroé@ﬁo)tﬁ saipgd by (2) The

adhesi ve %8%%@%%9:1 Okog! SEt Egla&gxsg%ﬁgbggr g?%aggegel ﬂtt P? éESEFSEU 'S

applied t surf aces aro Coat er
accor di ngnbeolLhe sypa5epbiy réBinoKmEdenbyeNippbafKaYQkﬁtaud,aLthoulzontal
state fop, 20.7vad §3 Bhbel" 18%0batdhehy] el he 2 b04 85 w2sGRL 2"
bisphenol A-type epoxy resin (made by Yuka Shell Co., Ltd.;
trade name: Epikote 1001) dissolved in methyl ethyl ketone,
1.6 parts by weight of imidazole curing agent (made by
Shikoku Kasei Co., Ltd.; trade name: 2E4MZ~-CN), 3 parts by
weight of polyvalént acrylmonomer (made by Nippon Kayaku
Co., Ltd.; trade name: R604) as a photosensitive monomer,
1.5 parts by weight of a pelyvalent acrylmonomer {made by
Kyceisha Kagaku Co., Ltd.; trade name: DPE6A) and 0.71 part
by weight of a dispersion anti-foamer, adding 2 parts by
weight of benzophenone (made by Kanto Kagaku Co., Ltd.) as
a photoinitiator and 0.2 part by weight of Michler’s ketone

(made by Kanto Kagaku Co., Ltd.) as a photosensitizer to
the mixture and adjusting a wviscosity to 2.0 Pa“*s at 25TC.
Moreover, the measurement of the viscosity is carried
ocout by B-type wviscosity meter (made by Tokyo Keiki Co.,
Ltd.; DVL-B model).according to rotor No. 4 at 60 ipm and
rotor No. 3 at 6 rpm.
{17) The above solder resist composition is applied to both
surfaces of the substrate obtained in the step (15) at a
thickness of 20um. Then, it is dried at 70C for 20
minutes and at 70C for 30 minutes and thereafter a
sodalime glass substrate of 5 mm in thickness depicted with

circle patter (mask pattern) for soclder resist opening
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adhesive layer 2 having a thickness of 60 m (3) A polyethylene
terephthalate film (light perneation filn) is attached onto the adhesive

| ayer 2 forned on each surface of the substrate in the step (2) through a
tackifier. Then, sodalinme glass substrate of 5 mmin thickness depicted
with the sane circle pattern (nmask pattern) as the viahole through a |ight
screen i nkteFough CRROPRIRKABEST| $ScFHSERYY pPRREI oA ot RReSEHRRSI ve | ayer 2

SO as to ié&?s@fﬁ%% § RELLET BasLdenlNefetn; dl%%&:gsg abOtRlreto,

ultraviol et ray. e exposed substrate I's deve d by sprayling DMIG
(triethyl eegpgégdotodanethpraeibkeyr safuatoh000 hibpomamnd developed

40 .. 0 | of 100[err as vi ahol e L n the adhesive | ayer 2.
Furt her, t“%tgﬁﬁ@# gte£?§t%éﬁos£g]f8 g?itﬁgrgﬁi%ﬁtp é?égr Ne&rc | anp at
3000 M)/ crigot] rard 1heaied ak 100Rer#d£ £ Godr i 20 sbclEBEenr] C for 5

hours to forman adhesive layer 2 of 45 [err]min thickness provided with
t he openi ngeers openfermfdrrather® opfnPbdedi resh9bl byvenvidg excel | ent

di mensi onal .. accurac rrespondi ng to the photonask._ Moreover, the
roughened K%%?klﬁs?g %@Ft“ﬁy ‘%B?[ﬂ'tﬁ'gﬂ Fh e WReT rﬁj‘%faé'se £HiEI e (see
Flg. 7). (3d1d0e SuBst¢ Al DL hdleseyl {84 NooLPESH Mlofed gt BEad OragS | ON Of
viahole is 1mersed in chromc acid for 2 nutes to dissofve and renove
the epoxy pegin particles existin in the surface area of the adhesive |ayer

2, whereby the surface of the adhesive layer 2 is roughened and then
i mer sed | L) nEee rapbsbrate arrevwided byl Bai preygolder weesbst wavenat4r (see

Fig. 8). (§ t ' | | b I Xi
3677 phr t & by Mt FRE ¥ KR ac B H14EE bl A 0l 6 PLERRE RS By T 21 10
pHE=5 containing 30 g/1 of nickel chloride, 10 g/l of sodium

hypophosphite and 10 g/l of sodium citrate to form a nickel
plated layer 15 of 5um in the opening. Further, the
substrate is immersed in an electroless gold plating
solution containing 2 g/1 of potassium gold cyanide, 75 g/l
of ammonium chloride, 50 g/1 of sodium citrate and 10 g/l
of sodium hypophosphite at 93C for 23 seconds to form a
gold plated layer 16 of 0.03um on the nickel plated layer
15.

A solder paste is printed on the cpening of the solder
resist layer 14 and reflowed at 200C to form a solder bump
{solder bedy) 17, whereby there is produced a printed
circuit beoard having solder bumps (see Fig. 20)..

(Exanple 2) Full-additive process

(1) A photosensitive adhesive solution for electroless
plating (interlaminar insulating resin agent) is prepared
by mixing 34 parts by weight of 25% acrylated product of
crascl novolac type epoxy resin (made by Nippon Kayaku Co.,
Ltd. ; molecular weight: 2500) dissoclved in DMDG
{diethylene glycol dimethy ether), 12 parts by weight of
polyether sulphone (PES), 2 parts by weight of imidazole
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obtai ned by acrylating 50% of epoxy group in cresol novol ac type epoxy
resin (made by Ni ppon Kayaku Co., Ltd.; trade nane: ECON- 103S) dissol ved
in DVMDG 15.0 parts by wei ght of 80 parts by wei ght of bi sphenol A-type

epoxy resin (nmade by Yuka Shell Co., Ltd. trade narre Epi kote 1001)
o o T ek ! ks PR Db s o gl o1 70
wei ght of 2®4ml—ml ent paghy ake welgte: Ry aléﬁt‘b@q@m%.l,fl'eﬁd trade

nane: R-604) as a phot osensitive nonomer an arts by wei ght of

pol yval enttrd€ripcreseiy 1) ASeSYBPIRAGE <ma§a<@yc@pa Gegei Crade Livdlne:

DPE- 6A) , ak f. ap . 0f I r Ehade by
Kyoei Kagg%g.d%o an%t cEto?%é;‘g@b%B ol AP RN Rsi390Y WnSaks, © "

name: Pol phirtw By) wéd.ghctt alf %b@bﬁ:oﬁhxﬁtﬁ&tb&sdhiaid&gblyi Clilbae Gedgg.agi t at i ng
t hem Further, a m xed sgl ution B is prepared b d| ssolving 2 parts
by wei ght tEPdSeﬁfﬂ‘ﬁheﬁé‘ﬁé’qPﬁ'Ed OBQ'KQmZOPRé(}a wedaht o P as a

phot oi ni tbﬁb%s@mﬂl%eear(haa& Sbpeh KE(?% hekes kekane toade by Kanto
Kagaku Co. d.) as a phot osenS|t|zer I n parts By wei ght of DVDG war med

at  40[er n]a@e DETX-Bhen 15t perftrisxey welighitopfAepoxy resiw phrthelesxed
solution Bto forma liquid resist. (7) The liquid resist is applied onto
the subst PAVEDEr 8Bt BYSTASe: RBTELEHS( 5128y Ofednd HoP/ 22P6| 10 BAFEF B¥d dri ed

at 60[errlt; he' o20eBoly! ¢8shf HArTi2166Shak1haYah Auragdeaphhlgkgss of
size of 0.5um (made by Sanyoc Kasei Co., Ltd.; trade name:
Polymerpole) , and adding 30.0 parts by weight of NMP
(normal methyl pyrolidone) ,adjusting a viscosity to 7 Pa“*
s in a homodisper agitating machine and kneading through
three rolls.
{2) The adhesive sclution for electroless plating obtained
in the step (1) is applied to both surfaces of a core
substrate by means of a roll coater according to the steps
(1), (2) of Example 1, left to stand at horizontal state

for 20 minutes and dried at 60C for 30 minutes to form an

adhesive layer 2 having a thickness of 60um.
(3) A polyethylene teréphthalate film (i1ight permeation
film) is attached onto the adhesive layer 2 formed on each
surface of the substrate in the step (2) through a
tackifier. Then, sodalime glass substrate of 5 mm in
thickness depicted with the same circle pattern (mask
pattern) as the viahole through a light screen ink of Sum
in thickness is closely placed onto the adhesive layer 2 so
as to face the circle pattern side thereto and exposed to
an ultraviolet ray.
(4) The exposed substrate is developed by spraying DMIG
triethylene glycol dimethyl ether) sclution to f£rom an
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30[err]m Then, a mask filmdepicted with a conductor circuit pattern of
L/S (ratio of line to space) = 50/50 is closed, exposed to a super-high
pressure nercury lanp at 1000 mJ/cnferr] and devel oped by sprayi ng DVDG to
forma plating resist renmoving the conductor circuit pattern portion in
the substrate, which is further exposed to a super-high pressure nercury

| anp at 600pemihgnicdr APOah asatevialoleOinr the ddhediveulapead At 150[err] C

for 3 hours to _forma perpanent resist 3 gn.the adhesive |ayer 2
(ht or an BHrSheSu henGuBrLente) GoePRPses kP SHPGz By oRnEeasuerat o

provi ded Wighclhe RERERARNEODESWIY cR? | Snd | NERESE tht N GERCAGYLOHS hp@lkut i on of
100 g/l of sulfufic acid to activate a catal yst nucleus, which is

subj ect ed eadaatplEAlT Eaut & ihaprs ton fdme taw|athesiopdayer kelofal4y

pl ati ng bath having the follow ng conposition to forma, thin plated film

of copper - i Bk:l- HRESEIRSEPEPYH RNt Yy Bhe tPPRIRS O of OBBRART 159 er r  m on
the portio 0 L €. ps hSt . LR hg;LEAR re of the
pl ati ng ba?ﬁgigo g}? Cbgngl%ﬁéi%?a?%ﬁéhpi%geégifn%og%. £bfiaY

42 acchirhaly saktrespondfn§Oio5HRE photomask. 6. Mogbb{rérS ¢hk)

| exin ea_gent ... Na3C6H507

Ni SO4 6H mM (25 g/ ,
Peping f #503g/ 1)

. 0.23 M (geﬁgbﬁ?ed@aﬁegﬁa%agan a3y \ampoeot 5o

pH adj usti gaR888t (see pagH 7y . . 0.75 M (pH= 9.5)
(5) The substrate provided with the opening 6 for the
formation of wviahole is immersed in chromic acid for 2
minutes to dissclve and remove the epoxy resin particles
existin in the surface area of the adhesive layer 2,
whereby the surface of the adhesive layer 2 is roughened
and then immersed in a neutral soluticn (made by Shipley)
and washed with water (see Fig. 8).
(6) On the other hand, a mixed solution A is prepared by
mixing 46.7 parts by weight of a photosensitized oligomer
obtained by acrylating 50% of epoxy group in cresol novolac
type epoxy resin (made by Nippon Kayaku Co., Ltd.} trade
name: ECON-1038) dissolved in DMDG, 15.0 parts by weight of
80 parts by weight of bisphenol A-type epoxy resin (made by
Yuka Shell Co., Ltd.; trade name: Epikote 1001l) dissoclved
in methylethyl ketcone), 1.6 parts by weight of imidazole
curing agent (made by Shikbku Kasei Co., Ltd.; trade name:
2E4MZ-CN) , 3 parts by weight of a polyvalent acrylate (made
by Nippon Kayaku Co., Ltd.; trade name: R-604) as a
photosensitive monomer and 1.5 parts by weight of
polyvalent acryl monomer (made by Kyocei Kagaku Co., Ltd.;
trade name: DPE-6A), adding 0.5 part by weight of apoclymer
of acrylic ester (made by Kyocei Kagaku Co., Ltd.; trade
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Stabilizer ... lead nitrate : 0.2 MM (80 ppm) Surfactant
0.05 g/l Moreover, the precipitation rate is 1. 7[errJmh. (9) The
substrate subjected to the primary plating is taken out fromthe plating
bat h, washed with water to renove the plating solution adhered to the
surface and further_ treated with an acidic solution to renove oxide film
~on the sufeRss BRIFIEISM dSdpdre hoded ¥Rt Gty $henimesud tansy Hxtpre
Thereafte%néi%ﬁﬁgyyﬁﬂ- j | - phosphorus thin plated filmis subjected to
a secondary plating i an electroless copper plating bath having the
foll ow ng corrp(isirttlmm,wiat Imi xegi ts cReh tsiwlns H tust 'pmepaaefd)hyl Guitsesd layieg

conduct orgoatt rn egﬁg[[n%dg%sggélconﬁuct or dé’tl ro%ﬁ%ﬁaunnd vi ahol e
(BVH) (se ¥Lalnﬁ:€ g bath is
50-70[err]de an@t&m alsatal motﬂdmlltia%ééad . Qub%&t p\Etlighd bf -

CuSHA[ err] 5HZ0 : n‘% exi ng agent ... :0.15
M Reduci Ng-@éﬁdé#t’s keth@qo(made y Kanto Kagagm FJ'IO Glﬁé‘-lds} as astabilizer

(bi pyridy I. I r.QC\%a the |ike)
smal | ann%ﬁfﬂ: %%%ﬁ%gkg |o% %a SQ%SGhFérFfﬁFﬁ ofiﬁf ﬁ%téﬁ"?ﬁ% gbnductor

| ayer is fagrared by additive process, the one-side surface of the substrate
I s polished b? belt sander polishing with a #600 belt pO|IShIn% paper so

as to align thér§Fpetheumizes §CLlufd OfePrdfeMixPEsWdfh the mixe

43 solution B to form a liquid resist.
(7) The ligquid resist is applied onto the substrate treated
in the step (5) by means of a roll coater and dried at 60T
for 30 minutes to form a resist layer having a thickness of
30um. Then, a mask film depicted with a conductor circuit
pattern of L/S (ratio of line to space) = 50/50 is closed,
exposed to a super-high pressure mercury lamp at 1000
mJ/cm’ and developed by spraying DMDG to form a plating
resist removing the conductor circuit pattern portion in
the substrate, which is further exposed to a super-high
pressure mercury lamp at 6000 mJ/cm’® and heated at 100¢C
for 1 hour and at 150C for 3 hours to form a permanent
resist 3 on the adhesive layer 2 (interlaminar insulating
resin layer) (see Fig. 21).
(8) The substrate provided with the permanent resist 3 is
immersed in an aqueous solution of 100 g/l of sulfuric acid
tc activate a catalyst nucleus, which is subjected to a
primary plating in an electroless copper-nickel alloy
plating bath having the following composition to form a
thin plated film of copper-nickel-phosphorus alloy having a

thickness of about 1.7um on the portion not forming the

resist. In this case, the temperature of the plating bath
is 60C and the plating time is 1 hour.



t he upper surface of the conductor circuit and the upper |and surface of
the viahole to each other. Subsequently, buffing is carried out for
renoving the scratch produced by the belt sander (only the buffing may be
sufficient). The other side surface is subjected to the sane polishing as
menti oned above to obtain a printed wiring substrate, both surfaces of

whi ch bei AMftEo&3LEL 11)- QauPHaRe- snoot hehe®l- ridt £8- 5i /Ry substrate is

i Mmersed in an el ectrol essgdAati sol ution of 0 iakpg 8 g/l of
copper sulfate, 0.6 g/1 o %c%kes sul fate, 15 %#Pfg?&c?%?igyagid, 29 g/l of

sodi um hy ppdsphiong tagerd g/ N&;Chag0-,c aci d:afd26. 8 ¢6D gfl3urfactant to
forma roughened | ayer 11 of cq r-nickel - pho rus, allQy having a
t hi ckness BCSPHRT FIBH the ﬂﬁqﬁg@é 19’(9 t he c‘o%dts}g]g* @’p fromthe
surface ofpg %Wﬂ@tﬁéf&ee_ Fi qvactB) - :Thereaht epa=2 gopductor | ayer

Is further forrned through additive process by repeating the above steps to
f or m anot ¥&rEkikizar |.ayerledad nifizatey, there 0 Zomdyi B remiul ti | ayer

printed cigcuit board having 6 wiring | ayers., Fur.t her, a sol der resi st
| ayer 14 asrr‘lltf é-‘lcs}"(ﬁn er bunp 17 are formed accdrg}ll'?gst lthe steps (16)-(20)

of Exanple 1 tuoddRi4Ce thedHrtadhittaid A d havi7gnyal der bunps 17
(see Fig. 24). (Conparative anplle 1) Sem -additive process

(3.9 [err]®0. THeersdbrgtrate subjeqieEditied ther guiimanyapd dtavigng.ssol der bunps
is produced.in the sane nner, as. in npl e exce that the follow ng
ndhbstve SOMER Stk Eo FR Hadong FA oy Meshesh with widier e % ho

phot 0sensirddméRrea RS i1 1S dAM Hidn Qe a3S thedldurEadat=id am nar
i nsul ating resin agent) 44
further treated with an acidic solution to remove oxide
film on the surface layer of éopper—nickel-phosphorus thin
rlated f£ilm.

Thereafter, the copper-nickel-phosphorus thin plated
film is subjected to a secondary plating in an electrcless
copper plating bath having the following composition with-
out Pd substitution to form outerlayer conductor pattern
required as a conductor in additive process and wviahole

(BVH) (see Fig. 22). In this case, the temperature of the
plating bath is 50-70C and the plating time is 80-360

minutes.

Metal salt ... CuSQ04 * 5BH20 : 8.6 mM

Complexing agent ... TEA : 0.15 M

Reducing agent ... HCHO : 0.02 M

Others .... stabilizer (bipyridyl, potassium ferrocyanide

and the like) : small amount
Precipitation rate : 6 ugm/h
(10) After the conductor layer is formed by additive
process, the one-side surface of the substrate is polished
by belt sander polishing with a #600 belt polishing paper

so as tc align the upper surface cof the permanent resist,

o
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I's prepared by m xing 34 parts by weight of 25% acryl ated product of

cresol novol ac type epoxy resin (nmade by Ni ppon Kayaku Co., Ltd.; nolecular
wei ght: 2500) dissolved in DVDG (diethyl ene glycol dinethyl ether), 12
parts by wei ght of polyether sul phone (PES), 2 parts by weight of imdazole

[ de by Shj kok i Co. td.; .trade nane: . L 2E4MZ- , 4
ar t 5 by wePEh EEBRT, AHESRRR Gife B CPRETS TR Fo P oS FEFRTUI at o
(made by TQan@ogeirfale dif the Wiade182MR AcBNiotnME15) sidsaqpagiasensitive

nmononer, 2 parts by weight of a photo-initiator (nmade by G ba Gei gy; trade
name: |rgabuffing7is @aZxrjad: oy Fergremeivingp e scratsht preoducedd byby

Ni ppon Kayaku Ltd.. trade._n X -S 10.parts by .wei ght epoxy
resin part%@ﬁegglﬁafﬁﬁgegh(§§§?é§§EpEEE}§F§)§P¥é f S %§f§%ﬁfﬁ3and%%§ parts
by wei ght oghelrhgigRoxyirragen iBakibyeetddn\Hon@dhan saker g ispahk @kse Size of

0.5[err] mmade by Toray Co., Ltd., trade nanme: Toreparle), adding 30.0
parts by weEgkiosrdNRPovEnSrPnePtRAPhR PRRGEC] HAELNIadlkstradea Prsosity
to 7 Paler ' h LSREL ~agi Lang nmachi ne and kneadi ng through

t hree ro||§er§8%%a?§t3§§gﬁx§§%P§ gkgggﬁf-additive process

(1. 6[ err] m{gioumtiepsuctEace-emoryhBR8dnptrinted wikiBgosybsésanepdsticles are
prepared acgcording to a neéhod dzscribﬁd I.n JP—A—61-276§75 (USP4, 752, 499,
USP5, 921, 473peTsed ip,an pdectirgiessebia tingd8ob thrRs6F BB Pocheni cal

IndustriescohhqihihgadeEVQWSE E8pp8R0kull Fatlr €d . BY gy bRInkiBxa1hot air
dryer at 180[err]C for hours and the cured epoxy resin is roughly ground
and si evedsiyfasengld gdpeprSoritriiet agidndi29ggadchiEneoddume by Ni ppon

Pneumatic Kogyg,G8enoklite), 512491 "88PhoYC k-8 LAaTRYS! b/ thbke freezing
surfactant to form a roughened layer 11 of copper-nickel-

phosphorus alloy having a thickness of 3um on the surface
of the conductor exposed from the surface of the substrate
(see Fig. 23).

Thereafter, a conductor layer is further formed
through additiwve process by repeating the above steps to
form another wiring layer. In this way, there is provided
a multilayer printed circuit board having 6 wiring layers.
(12) Further, a solder resist layer 14 and a solder bump 17
are formed according to the steps (16)-(20) of Example 1 to
produce a printed circuit bocard having solder bumps 17 (see
Fig. 24).

(Comparative Example 1) Semi-additive process
(3.9um/0.5um)

The printed circuit board having solder bumps is
produced in the same manner as in Example 1 except that the
following adhesive solution for electroless plating is
used.

That is, the photosensitive adhesive solution for

electroless plating (interlaminar insulating resin agent)
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liquid nitrogen, whereby there are prepared epoxy resin particles having
an average particle size of 1.6[err]m (2) The production of the printed
circuit board is carried out in the sane manner as in Exanple 1 except that
the foll ow ng adhesive solution for electroless plating is used. That
i's, the photosensitive adhesive solution for electroless platin

(i nterl ani Ad FLREPFTRG By MEKiRBRFPRILS Pve reidd thPinide nh ¢osy b

y
wei ght of I d f, Lr. made b
N bon Ky FECREY ot STt otad il RN ot Nulk by BighonTde BY
(d: eLhyI e?g}(ql)a;}molcOdl {’rﬁttldyl atdiﬁc);laww;%:'ﬂ: bﬁﬂ&@l)gﬁ;s@blﬁ?ﬂg&h@%@@
sul phone parts im I%N) Eurlngﬁa%yn y
Shi koku Kas égﬂ§ﬁ§'12§
caprolact0@%1@@&h5&e%uhkh§h@pW@ﬁk@thnlghz&50§wam@ﬁ@hg oradeilwzEaa CGosei

Co., Ltd trade nane: Aroni x M315) as a photosensitive nononmer, 2 parts by

wei ght of @um;@gommtat(madﬁMeSb}kg%K@éﬁgycq r,aaédnarr@rariegm@sr 907)
0.2 part b)é%g%g)of a %t o%ensmlﬁq__r o%m%a% t%% :.lédco Lt d.

trade nane: "afnd P35 par & epoxy reS|n partlcles of
the above &tﬁ]@(@&o&wwmnl&m&rm@tl(@h&e Bz @cafl cbseliere].m addi ng
30.0 parts by weight of NW gggrnal met hyl pyrolidone), adjusting a
viscosity &z pgrage,ﬁage *h &F§p@?1§3|F&tFn@hﬁ§€ﬁﬁﬁ§l§ﬁﬂetH€ﬁ°ﬁﬁ§ad|ng

t hrough t hpee Ll r e ls t CRS
9 §r ards' B gl-\% Alel W Eé%nl‘?u?&)laﬁ%@ (%Qﬁb ggc%g igb’oar q

(1.6[errlmparticle [ PES matri x) print Clrcul
havi ng soIdeadbumpselstgeduesdQDﬁ)Lh@ QaparmabwemeaghmnOExanphetb except
that the fgllguing adneshveriolithal fal-RLoeh0' £33 7' 8thad Ladsed

DETX-S) , 10 parts by weight of epoxy resin particles
having an average particle size of 3.%um and 25 parts by
weight of the epoxy resin particles having\an average
particle size of 0.5um{made by Toray Co., Ltd.; trade
name: Toreparle), adding 30.0 parts by weight of NMP
{(normal methyl pyrolidone), adjusting a wviscosity to 7 Pa-*
s in a homodisper agitating machine and kneading through
three rolls.
(Comparative Example 2) Semi-additive process

(1.6um ground powder + epoxy/PES matrix)
(1) Epoxy resin particles are prepared according to a
method described in JP-A-61-276875 (USP4,752,499,
USP5,921,472) .

That is, epoxy resin (made by Mitsui Petrochemical
Industries, Ltd.; trade name: TA-1800) is cured by drying
in a hot air dryer at 180T for 4 hours and the cured epoxy
resin is roughly ground and sieved by using a supersonic
jet grinding machine (made by Nippron Pneumatic Kogyo Co.,

Ltd.; trade name: Aqucut B-18 model) while freezing with a
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That is, the photosensitive adhesive solution for electroless plating
(interlamnar insulating resin agent) 1is prepared by m xing 34 parts by
wei ght of 25% acryl at ed product of cresol novol ac type epoxy resin (nade
by N ppon Kayaku Co., Ltd.; nol ecul ar wei ght:2500) dissolved in DVDG

(di ethyl ene, gl ycol dlnethyl ether) 12 parts by weight of polyether

sul phone (PEYUi® BRFFAIM, \EHFRLD ! LheR Sl B%R PTeRRTSY SRRAY ToabR by

Shi koku K by wei ght of
ca:orgl laftct g?él%Jd‘flﬁsec;‘a‘ﬁri‘%(ﬁr%ﬁ?%?l%?r?’s&%aﬁﬁ%t Jn‘a%%%y Toa Gosei
Co., Ltd.; g;raﬁ@erﬁmu_&ﬁhmm BRI A OSENSE YL OO NEL :frn.gd parts
by weight of a photoinitiator (nade by G ba Celigy; trade nane rgaquar

907), 0.2 rut iy the g#ﬁme)fm@nqmcﬁ%s:snﬁgtanz@re ghmj?:qzt I\tl';qiortlt@yaku Co. ,
Ltd.; trad S)..and arts t o t 0X resrn
particles (ef Q%rzﬁlyn%orgﬂe Y ?3[5‘“9 9 a%?e]ye\;\%e %@J'P fhg an

average parisexie size of 1. 6[err]m addi ng 30.0 parts by wei ght of NWP

(normal et hyl éﬁgolldone) adj usting a viscosity to 7 Paferr]s in a
honodi sper agi t 1%y %@W%m%cﬁ%%mmum | s.

e A L bl SRS T e s
i s produceds prdparsainbyranineinaS4 pantaiive weiece pif (35 atdag[laftfﬁd ﬁ\g ng
Sﬁgtegls\éﬁs??:z%éﬁh;é \Fg%&}%%ﬁaﬁ& @%éﬂ%&yegs&%tqw%% é‘#t;ﬁﬂtnnar
I nsul at i ng KR=RA&Kh FQEN! Ltd.S; MARIAG D YligHt® 53D ) PHilss NI s¢ iovpfc 25%
acryl ated (diethylene glycol dimethyl ether), 12 parts by weight of
polyether sulphone (PES), 2 parts by weight of imidazole
curing agent (made by Shikoku Kasei Co., Ltd.; trade name:
2E4MZ-CN) , 4 parts by weight of caprolactone modified
tris (acroxyethyle) isocyanurate (made by Toa Gosei Co.,
Ltd.; trade name: Aronix M315) as a photosensitive monomer,
2 parts by weight of a photoinitiator (made by Ciba Geigy:
trade name: Irgaquar 907), 0.2 part by weight of a
photosensitizer (made by Nippon Kayaku Co., Ltd.; trade
name: DETX-S) and 35 parts by weight of the epoxy resin

particles of the above step (1) having an average particle
size of 1.6um, adding 30.0 parts by weight of NMP (normal
methyl pyrolideone), adjusting a viscosity to 7 Pa*s in a
homodisper agitating machine and then kneading through
three rolls.
(Comparative Example 3) Semi-additive process
(1.6um particles + epoxy/PES matrix)

The printed circuit board having solder bumps is
produced in the same manner as in Example 1 except that the
following adhesive solution for electrcless plating is

used.
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product of cresol novolac type epoxy resin (nmade by N ppon Kayaku Co.,
Ltd.; nol ecul ar wei ght:2500) dissolved in DVDG

47 (di ethyl ene glycol dinmethyl ether), 12 parts by wei ght of

pol yet her sul phone (PES), 2 parts by weight of imdazole curing agent (made
by Shi koku Kasei Co., Ltd.; trade name; 2EAMZ-CN), 4 parts by wei ght of
capr ol act one modfiaed S r i RacPRyReesLyive crFaest ee es¢atobyfapa Gosei

Co., Ltd.; EQ%I@?: ¥ MRID féiﬁ?f 0 Lilye , parts
by wei ght o i% phot ol ni%%%&(rradeé%y gpéﬁgﬁgﬁ;é%er%%g@#er%équar
907), 0.2 pkstpiapawad)ity cﬁi:ai:moa@s%mstsimﬁrwé?@dﬁ & 26% N Koyodd tCoI
Ltd.; trade nape: DETX-S), 10 parts wei ght of the epoxy resin particles
havi ng an &% t[ﬁﬁt‘f’c%sepjsi Vekag, r?ﬂ?’&ﬁd‘%’-npgﬁ‘ge By WEIRPRR of t he

epoxy resi i S i N i [ [£Lr de by
Toray G e A o 25005 SR g & g™l
NVP  (nor maf{dimsthylens, railyaivh ediralhisl i ettherVi st payts oy wajgnt]sf in a

honodi sper i in chi ne a hen, kneadi t hrough three rolls.
( Conpar at i \}g&éé?arrp Ig %Bl‘?@’uan% a{%‘%)i ’vreb ﬁﬁa%% ‘_'elgLigt °‘i'1 ””J(%?bc[leﬁ rim
ground powdgiring peyeHtPEmaERS b )shilddkdagei 65 N, peEd | | @fadd tdMepar ed

according to a nethod described in JP-A-61-276875. That is, epoxy
resin (madfBAENPRY PRITeh &N ctaighie of rearrolactong magifiad: TA- 1800)

I's cured by dryi | aiyr %nﬁ{ 8 I urs and the
cured epoxy re%/dlér%g:idﬁ ou htey) glrsou a‘tln %elleené y‘ﬁs"iic% %%&pecfos'dm c jet
gri ndi ng nédid.ve tnmaite nameN FpomiPnMBLER) aKegwhdimsenditivd magniane:

S TR T R A e SR
trade name: Irgaquar 907), 0.2 part by weight of a
photosensitizer (made by Nippon Kayaku Co., Ltd.; trade
name: DETX-S) and 35 parts by weight cof the epoxy resin
particles (made by Toray Co., Ltd.; trade name: Toreparle)
having an average particle size of 1.6um, adding 30.0
parts by weight of NMP (normal methyl pyrolidone),
adjusting a viscosity to 7 Pa°* s in a homodisper agitating
machine and then kneading through three rolls.

(Comparative Example 4) Full-additive process
(3.%um/ 0.5um)

The printed circuit board having solder bumps is
produced in the same manner as in Example 2 except that the
following adhesive soclution for electroless plating is
used.

That is, the photosensitive adhesive solution for
electroless plating (interlaminar insulating resin agent)
is prepared by mixing 34 parts by weight of 25% acrylated
product of cresol novolac type epoxy resin (made by Nirpon

Kayaku Cc., Ltd.; molecular weight:2500) dissolved in DMDG
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1.6 m (2) The production of the printed circuit board is carried out in
the sanme manner as in Exanple 2 except that the

48 foll owi ng adhesive solution for electroless plating is used.
That is, the photosensitive adhesive soI ut ion for electroless plating

(i nterlam nar |nsulat|ng resin agent) repared m Xxi ng 34 parts by
wei ght of (ﬁ%%rlﬁ 15561‘“5%*‘" wc}lza@at’i%% (made by

N ppon Kayaley iy e@a r vxefgﬂtsz 30D hreflict0 qﬂlraama
(diethyle gycol di rret hyI ) rts by wel ght of pol yet her

sul phone (RES)Ng 2gentt s(ﬂaﬁe/@ygrahndcfolwnm €ac.ur iyl .ag dmadermdaneyy

Shi koku Ltd trade nane 2EANEZ - arts ght of

caprol act %%154% Dired ﬁair‘é:fa%r Ff g}%ﬁﬁﬁ%ﬂ%@ ﬁ?é%éf’tﬁ# Toa Cosei
Co., Ltd. trAils@GRIBIRELHYIA) %&b@%@ p(rﬁdéswsnmtdavgdmow,, 2 parts by
wei ght of a hot0| nitiator (made by C ba Geigy, trade name: |rgaquar 907)

0.2 part Ey‘- gmaclﬁ n@%om 1!4321@ @ﬁa@ewmwﬂ%mn@exud

trade namey S 9* 0 rtj.cles of
t he above slpep 1?yhav a%%;vtae age pa alq-'fozt h@zagi%o cgi?err 1 dddi ng

30. 0 part dayareiagle: (Ifrgl&h_@aa(rnmml Orrmlpﬁrtp)‘uyolwe:l@mr) ofady ustl ng a
viscosity to 7 PaJerr]s in a h%gpdlsper a |tat|n nachlne and t hen

kneadi ng” BRCFEFE Y EE S0 (made Gyl (F2F& ti ve

Process name: pETx-shl- Qo D Wtw'é:‘:.'g@?t tﬁﬁ@f@//e%%&fr&le@ﬁ:) The
printed circuit board haV|ng sol der” bunps is produced’in the sanme manner

as in Exagpir¢iZlexcepavihgt ahhaviedagaipag tddiles isiees @fud.@p hoandl 25t rol ess
plating is used. That is, the photosensitive adhesive solution for

el ect r ol ePTPSafvh Fefiohite Ofa fbea CRORI AR5 iRy PResiie ege ayving an
average particle size of 0.5um(made by Toray Co., Ltd.;
trade name: Toreparle), adding 30.0 parts by weight of NMP
(normal methyl pyrolidene) ,adjusting a viscosity tc 7 Pa*s
in a homodisper agitating machine and then kneading through
three rolls.
(Comparative Example 5) Full-additive process

(1.6uzm ground powder + epoxy/PES matrix)

(1) Epoxy resin particles are prepared according to a
method described in JP-A-61-276875.

That is, epoxy resin (made by Mitsui Petrochemical
Industries, Ltd.; trade name: TA-1800) is cured by drying
in a hot air dryer at 180 € for 4 hours and the cured
epoxy resin is roughly ground and sieved by using a
supersonic jet grinding machine (made by Nippon Pneumatic
Kegyo Co., Ltd.; trade name: Aqucut B-18 model) while
freezing with a liquid nitrogen, whereby there are prepared
epoxy resin particles having an average particle size of
l.6um.

(2) The production of the printed circuit board is carried

cut in the same manner as in Example 2 except that the
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I's prepared by mxing 34 parts by weight of 25% acryl ated product of cresol
novol ac type epoxy resin (nmade by N ppon

49 Kayaku Co., Ltd.; nol ecul ar wei ght:2500) dissolved in DVDG

(di ethyl ene glycol dinmethyl ether), 12 parts by weight of polyether

sul phone (PES), 2 parts by weight of imdazple curing agent (nmde by

Shi Kok Kot Lawind dfes T ra caeianton HEatme LRyt 2ol oof (R biak  oht of

caprol act gpgedrodi fied tris(acroxyethyle) isocyanurate (made by Toa Cosei
Co., Ltd.; trade nane: Aronix M15) as a photosensitive nononer, 2 parts by

wei ght of a phdfahiis atthe (phefecsgngl bivecadyesivedeolnuieon |fepaquar 907),
0.2 part by, wei of hot osensjtizer. (made b | ppon_Kayaku_ Co.. Ltd.;
trade nam.lﬁ&l’%s%rﬁ‘g%ub%r an%?,r ?ro*n?‘%le%ﬁg?yr?se% na%%fﬁ)l cl es
(made by T8 @rdphred ¥y ;mik IABArdOSPawd £ght hewi 78 ade ot

particle size of 1.6[err]m adding 30.0 parts by weight of NWVP_ (nornal
met hyl pyrRF9RsHe)of ERI/L iU IF SERS tSPRWY Ain s(3adey bidPHpRser

R

Exanpl e 7) iti've process

(JIP- A- 7- 34(xiS:s tHyARemeb Il vick) dileethoyl ndeltex) § 1R tpdaotes doshaweighisadfler bunps
I's produced jn the sa manneyr_as i n Exanple 1 except that the foll ow ng
adhesi ve RATHTTIFT FHHRRRG o BED pl AFHELT CYMREGHE of AEAdRZO1R he

phot 0sensidu AR Y S(nfRid! P TR Dk oieh egd s8] &8s, Pltd Ng {+dde A Aad nar
insulating resin agent) is prepared by m xing 34 parts by weight of 25%
acryl at ed 3HVHIN)of Lraxiis kW Heighy rf grpgekastong mattifiedi ppon Kayaku

Co., Ltd.;_molecula i.ght,: 2500 |,.ss0l ved | %\/qu di et hvl ene gl ycol

di et hyl e Ihes’rfa,c ?%eﬁ@r%y %?%%l%fa%%l %ﬁ%r KU ‘{o oc%’e41 JPE%} 2 parts by
wei ght of riyd.dazataie Wanty Fgiriix MBS bYasSh khatdeeaniiiore ddrtbres r ade
name: 2E4NMZ-CN), 5 parts by weight of trinmethyl triacrylate (TMPTA) as a
phot osensi4 R HbRhdteid tHh af & BPkGhttiter (made by Ciba Geigy:

50 trade name: Irgaquar 907), 0.2 part by weight of a
rhotosensitizer (made by Nippon Kayaku Co., Ltd.; trade
name: DETX-S) and 35 parts by weight of the epoxy resin

particles of the above step (1) having an average particle
size of 1.6um, adding 30.0 parts by weight of NMP (normal

methyl pyrolidone), adjusting a viscosity to 7 Pa“*s in a
homedisper agitating machine and then kneading through
three rolls.
{Comparative Example 6) Full-additive process

' (1.6 um particles + epoxy/PES matrix)

The printed circuit becard having solder bumps is
produced in the same manner as in Example 2 except that the
following adhesive solution for electroless plating is
used.

That is, the photosensitive adhesive sclution for
electroless plating (interlaminar insulating resin agent)
is prepared by mixing 34 parts by weight of 25% acrylated

product of cresocl novolac type epoxy resin (made by Nippon
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photoinitiator (made by C ba Geigy; trade nane: |rgaquar 907), 10 parts by
wei ght of the epoxy resin particles having an average particle size of
5.5[errJmand 5 parts by weight of the epoxy resin particles havi ng an
average particle size of O.5[err]m made by Toray Co., Ltd.; trade nane:

T I t i_ght af . NVR I

o ) K Bels QL MM B T T b
h et Eramlse 8

Ful | '.Qﬁdf"t“f‘?‘é@%?“g(‘;‘%??dmm ol o e Jh Ne st O

USP5, 519, 1p¢)lyether snépblom dFES) nc@u PaydEr @yharﬁlg@tseﬁdembiamp@a S

produced i | ex t that .th follomﬁng
adhesi ve s%l %gn%g%P ro?@éghgﬁggﬁh%a%$lu§§§' E t. ﬁa Snn i
photosen5|uEumza¢h$s|uepaghutbgnwéaghﬁleﬁttﬁtﬁ%&anhahenﬁoehﬁhéalaﬁ1nar

insulating resin agent) is prepared by m xing 34 parts by weight of 25%
acryl ated ﬁF&&déFrSFY@F§§&F)néﬁ@FX@anﬁgeed6§§k%5&"H°€nﬁ&§eby Ri-ppon

Kayaku Co. g Wt d. trgag)eaah%r xe&bm%{ 2298) %S g%yﬁ%@ogan gﬁgs%kene

gl ycol dlnethyl parts by wel ght et her sulph

parts by melghrtsfbynwéaghkeofualpgoagamut@aaae HpaBei bykaikasceigy.;, Ltd
trade nane; rts t of .trineth l_acryl ate (TNPTA)
as a photo§§ﬁ§?t?§§en0559§ 8@%9 Bw@?&ﬁtEBTwﬁléhgtBFnFtlator (made by
Ci ba Cei gyphbtadenBakezeks qaaaar bgoi‘:hpp& RakbkubyoVei gl . of tiAdeepoxy
resin partlcles haV|ng an average particle size of 5.5[err]Jmand 5 parts

by wei ght ngmet hBEEEoR ﬁ§§|ﬁ5pﬁﬁﬁtélby WesOhdG oF &her ggexypzesial e size of

O'S[Grr]”(ggg%iQXeloQEngoby EEQay-EE?qe d.; trade name: Toreparle)
having an average particle size of 1.6um, adding 30.0
parts by weight of NMP (normal methyl pyrolidone),
adjusting a viscosity to 7 Pa*s in a homodisper agitating
machine and then kneading through three rolls.
(Comparative Example 7) Semi-~additive process

5.5um/0.5um (JP-A-7-34048, USP5,519,177)

The printed circuit board having solder bumps is produced
in the same manner as in Example 1 except that the
following adhesive solution for electroless plating is
used.

That is, the photosensitive adhesive solution for
electroless plating (interlaminar insulating resin agent)
is prepared by mixing 34 parts by weight of 25% acrylated
product cf cresol novolac type epoxy resin (made by Nippon
Kayaku Co., Ltd.; molecular weight:2500) dissolved in DMDG
{(diethylene glycol dimethyl ether), 12 parts by weight of
polyether sulphone (PES), 2 parts by weight of imidazole
curing agent (made by Shikoku Kasel Co., Ltd.; trade name:
2E4MZ~-CN) , 5 parts by weight of trimethyl triacrylate

(TMPTA) as a photosensitive monomer, 2 parts by weight of a
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nane: Toreparle), adding 30.0 parts by weight of NMP (nornmal nethyl
pyrolidone), adjusting a viscosity to 7 Pa s

51 i n a honodi sper agitating nmachi ne and then kneadi ng t hrough
three rolls. (Exanple 3) Exanple using material conposition for the
preparation of the adhesive each preserved in separated manner. The

printed ciFRRFILIBHEFFILPT FRIARICEN FHPRHEesSe nEkARS RARS hH BXEAPIFE 1 except

that the | v f r ty | | I owi ng
o oups 1~ PO o P68 0 Rk £ WAL LAY, eefodlf RRELEC (0L O
prepar at i Haein@deSivarigs sieeisnd esszd| ot N paesidves Rirdgppeyr | ayer).

<group 1> 35 parts by weight of 25%acryl ated product of cresol
novol ac t yWeigpoxgf rithe repead o-esimpattl akesdiafring mulatgragepon Kayaku

Co., Ltd.) as a 80% by weight_solution_in DVDJ di et hyl ene gl ycol dinethyl
ether), 3.B¥EFIR %’y‘)'/%ve‘?ﬁﬂqwma(% @?er?ﬁ@v@%n%ﬁér'(?ngdéd&y Toa Cosei
Co. , Ltd.;%)ng@.d X ni Mﬁg‘s) Laght | of tiformng
agent(maden y S?hﬁ%%&fétfhdﬁgane. BSOES)%%%%%épé‘T%%% %f; Nv?glght of NWP
are mxed {OOkdTermdihli it Diddre 0 Ul Gy B b aigesty 148).7 pa < s<gr oup

2> 12 parts by weight of polyether sulfone (PES), 7.2 parts by wei ght
of epoxy rigsia hemddisrer A tafplpamaciine gt Yien Ojeading r@1d0 part s

by wei ght gf_the having the average particle size of
0.5[err]n(%&%ﬁvéﬁs§ by Sanyo Kasei Co., Ltd.) are m xed together and
then 30 pa(¢emgyraeiwhiEoindid® sier erdddetidit ke prodas. They are m xed

together by agitation to obtain group 2 conposition. <group 3> 2
parts by wei ght of irfdazol/@ .6 mngIBgdn?~f26487- USPHy5ERI kdRY Kasei Co.,

Ltd.), 2 parts %Hg\ggéﬁgeéﬁcircuit board having solder bumps is
produced in the same manner as in Example 2 except that the
following adhesive sclution for electroless plating is
used.

That is, the photosensitive adhesive solution for
electroless plating (interlaminar insulating resin agent)
is prepared by mixing 34 parts by weight of 25% acrylated
product of cresol nowveolac type epoxy resin (made by Nippon
Rayaku Co., Ltd.; molecular weight:2500) dissclved in DMDG
(diethylene glycol dimethyl ether), 12 parts by weight of
polyether sulphone (PES), 2 parts by weight of imidazcle
curing agent (made by Shikcku Kasei Co., Ltd.; trade name:
2E4AMZ~-CN) , 5 parts by weight of trimethyl triacrylate
(TMPTA) as a photosensitive monomer, 2 parts by weight of a
rphoteinitiator (made by Ciba Geigy; trade name: Irgaquar
907), 10 parts by weight of the epoxy resin particles
having an average particle size of 5.5um and 5 parts by
weight of the epoxy resin particles having an average
particle size of 0.3z m(made by Toray Co., Ltd.; trade
name: Toreparle), adding 30.0 parts by weight of NMP

{ncrmal methyl pyrolidcne) ,adjusting a viscosity to 7 Pa“*s

h
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52 photoi nitiator (I RGACURE |-907 by G ba CGeigy), 0.2 part by
wei ght of photosensitizer (DETX-S by N ppon Kayaku Co., Ltd.) and 1.5 parts
by wei ght of NMP are m xed together by agitation to obtain group 3
conposi tion. These conpositions of groups 1-3 are preserved in a
separated nmanner to one another at the tenperature of 25[err]C for _a

e &Pﬁaﬁﬁé’& &meaah

mont h. B. FafeACRCRSHESs AGIAEiAG Mackinse fRcat

i nsul at i ngped ra49ent (adhesive for |ower |ayer). <group 1> 35
parts by wei ght of 25% acryl ated product of cresol novolac type epoxy resin
(2500 in miExampae BPiKpkdmpiy b pp® madeyekal Goonpdd Ut)omsEsr S by wei ght
solution in DVDG (diethylene glycol dinethyl ether), 4 parts by weight of a
phot osens PFEParAficRe PEndlte BeRes vep eachcpreseryed dnagerazadadAr oni x
MB15), 0-55%?¥ by wei ght of anti- form ng agent (nmade by SANNOPCO,
tradenane’ S 6 ", and 3.6 parts by weight of NVP, are m xed together by
agitation to ofrak prgnted ticenpidsbicasd is prodgkedp id>the sahe parts by
wei ght of pol yether sulfone_(PES), 14.49 parts by wei ght of epoxy resin
havi ng t hB2RPEFaGE par Ergmplesil, 8*6ePE. Shat HherachRerRMeLECBy Sanyo Kasei

Co., Ltd.piaerbhxed bagether i@ngﬁe?,a&eéobgarthé 19k Ry ?‘Ep% qrg added
ogef her ob

to the mxture. They are m Xed t 0g byTagitation to ain“group 2
conposi ti off. materiagr gopp®sitions2 parts by weight of imdazole curing

oot oi i 11 A1 oP S BEAACLRBI O80T TRy SGTRE CHPLFT eEBLa AR, oy “ERGRT 0t
phot osensEbirz eleBELX18sBY phaRRaG (WdyakiveO for upper layer).
>3 <group 1>
35 parts by weight of 25% acrylated product of cresol
novolac type epoxy resin (2500 in molecular weight, made by
Nippon Kayaku Co., Ltd.) as a 80% by weight solution in
DMDG (diethylene glycol dimethyl ether), 3.15 parts by
weight of a photosensitive monomer (made by Toa Gosei Co.,
Ltd.; trade name: Aronix M315), 0.5 parts by weight of
antiforming agent (made by SANNCPCO; tradename: $-65), and
3.6 parts by weight of NMP are mixed together by agitation
to cobtain group 1 composition.
<group 2>
12 parts by weight of polyether sulfone (PES), 7.2
parts by weight of epoxy resin having an average particle

size of 1.0um and 3.09 parts by ﬁeight cf the same having

the average particle size of 0.5um(POLYMERPCLE by Sanyo
Rasei Co., Ltd.) are mixed together and then 30 parts by
weight of NMP were added to the mixture. They are mixed
together by agitation toc cbtain group 2 composition.
<group 3>
2 parts by weight of imidazole curing agent (2E4MZ-CN
by Shikoku Kasei Co., Ltd.), 2 parts by weight of



Ltd.) and 1.5 parts by weight of NMP are m xed together by agitation to
obtain group 3 conposition. These conpositions of groups 1-3 are
preserved in a separated manner to one another at the tenperature of
25[err]C for a nonth. C. Material Conpositions for the preparation of

i fil b t qof b | F
{szgnepo; Lﬁ%ﬂbﬁéFl?ﬁﬁge?g§c$GE§ESﬁe%Bgcg Eipﬁygggﬁg?v 8n8?8§%%pggnaeight;
tradenanewei%oé?»yf pﬁzeoeaﬁ5§tbxewel(gh&xoé s&ﬁaﬁﬁah RaERrRaehl, ¢l es (made
by Admat ech ., Ltd.; trade nane: CRS 11 ere the naxi mum particle

size is sbtd. IoabélémﬁtnértﬁlanUgégbI5P§rN¥R)a§$ mhxpdt Spgatheayby copper
pattern negakﬁgggnbggog%tgggtgg t g@ogg%lggupling agent on their
|c e

surfaces aving an averag I'Z€ 1.6 [err]m and 1.5 parts
by wei ght of arhesel baﬂpag:eaion(srraﬁegbyuﬁanmepkaretpadseﬂaaa iReanol $4)
are m xed together by agitation, and adjusted in viscosity to the range
from 45, 0969?6a39d089n6ﬁ§ 12 QBE[EPPFEFFoaBbFHPn aﬂﬁﬁﬁaiuréoﬁﬁog

<group 2>g, zol e curing agent (made by Shi koku Kasei Co., Ltd
trade nane 2%4NE ) of 6.5 parts by weight. The conpositions of
groups 1 ard ﬁaaeezpleSempeditmoasséparahedpnapazationeafh ot her at the

tenperature, of _ 2 a nont sitions for the
or epar at | BRESFLERLSPF oEraulatiad Tesie aosnt (aifaefin 43¢ 1898500 parts by
wei ght of 1ay@hpt osensitized ol i gomer (4,000 in nolecul ar wei ght) obtained

by acryl ating 50% of 54
<group 1>

35 parts by weight of 25% acrylated product of cresol
novolac type epoxy resin (2500 in meclucular weight, by
Nippen Kayaku Co., Ltd.) as a 80% by weight solution in
DMDG (diethylene glycol dimethyl ether), 4 parts by weight
of a photosensitive moncmer (made by Toa Gosei Co., Ltd.;
trade name: Aronix M315), 0.5 parts by weight of anti-
forming agent (made by SANNOPCO, tradename: S-65), and 3.6
parts by weight of NMP, are mixed together by agitation to
cbatin group 1 compesition.

<group 2>

12 parts by weight of polyether sulfone (PES), 14.49
parts by weight of epoxy resin having the average particle
size of 0.5um(POLYMERPCLE by Sanyo Kasei Co., Ltd.) are
mixed together and then 30 parts by weight of NMP are added
to the mixture. They are mixed together by agitation to
ocbtain group 2 composition.

<group 3>

2 parts by weight of imidazcle curing agent (ZE4MZ-CN
by Shikoku Kasei Co., Ltd.), 2 parts by weight of
photoinitiator (IRGACURE I-S07 by Cika Geigy), 0.2 part by
weight of phcotosensitizer (DETX-S8 by Nippon Kayaku Co.,



epoxy groups of a cresol novolac type epoxy resin (nmade by N ppon Kayaku
Co., Ltd.), 32 parts by weight of a bisphenol A type epoxy resin (nmade by
Yuka Shell Co., Ltd.; trade nane: Epi kote 1001) as a 80% by wei ght sol ution
in methyl ethyl ketone, 6.4 parts by weight of a polyvalent acrylic
nononer (nade by N ppan trade nane: R604) a

phot osensF‘FF’vé R&orter, P &a%:ak ﬁ'ﬁjiglg‘ttgfﬂ/\éﬁﬁhlarﬁf m&ﬂ?& }\?g %a(l?yyl i c

monomer (R4 RY Sy ¢ %ma%eglz%#, itikbhade name: DPEGA), are
m xed, and"then 0.5 part by wéi gh of a evellng agent (nade by Kyoei sha

Cheni cal Co. These ocagesidiensPolfy idrowpso 1-35pres pagdedved tine ani xt ure

a0 M Xed CRISLIEl, BACARL ! B0l QNN o AR LoRREIANALORe g 1O

Kasei Oo folrte_L montdade nanme: 2E4AMZ-CN), 2 parts by wei ght of
photoinitiator (| RGACURE |-907 by C ba Geigy), 0.2 parts by weight of a
phot osensi Fi-z ¥R tEEER%- SOBPORLFASRS ﬁﬁyawéecerepeﬁatlpn gAdTeS3part by

wei ght of NYP are nixed together by agitating to obtain group 2

conposi ti on. " The conpositions of groups 1 and 2 are preserved in a
separ at ed mannegroapedch other at the tenperature of 25[err]C for a nonth.
E. Nhnufacturing of the r|nted circuit _hoard. &1% The steps (1) and (2) of
the Exanple 1 aP8 paritsd 8UF919P§)°fh€ REBRERP L Sns¥Br 8RS*E for the

preparati ﬂBn@fneEhgmhaE A Rar shaddl &li.ngrkesi:n3agenk ﬁb@e@h&ﬁ&! tOQEt her
by agitation, ed in wscosMytolSPasto obtain

interl am nsighmulteradngamem KLagawm (f ér" 0 paets| hyewpight ofThe mat eri al
conposi ti h i on es electr SS ng are
9BRefaban LB NEPRIZI LN BlagHEohAEL O Lot 10LESS Lot

m xed toge agreating, ust VIiscosity’ to "Pa”s"10 obtain
an name: CRS 1101-CE, where tﬁE maximum particle size is set

to below the thickness (15um) of an internal layer copper
pattern mentioned below) coated with a silane coupling

agent on their surfaces and having an average particle size

of 1.6 um, and 1.5 parts by weight of a leveling agent
(made by Sannopko; trade name: Pernol S4) are mixed
tcgether by agitation, and adjusted in viscosity to the
range from 45,000 to 45,000 cps at 2311°C to obtain group 1
composition.

<group 2>

Imidazole curing agent (made by Shikoku Kasei Co.,
Ltd.; trade name: 2E4MZ-CN) of 6.5 parts by weight.

The compositions of groups 1 and 2 are preserved in a
separated manner to each other at the temperature of 25T
for a month.

D. Material compositions for the preparation of the liguid
solder resist.

<group 1>

100 parts by weight of a photosensitized cligomer

(4,000 ir molecular weight) obtained bv acrylating 50% of
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adhesive solution for the electroless plating(for upper |ayer). (3)
The interlamnar insulating resin agent(for the |ower |ayer) having the
viscosity of 1.5 Pa[err]s prepared at the above step (2) is applied to
both surfaces of the substrate within 24 hours after preparing the
conpostions B, by neans of a roll_ coater and left to stand at hori zont al

state for SRP¥ FRIPHRF & iR IR ERT SAPY 55130 WadR &Y and

then the aghesin &8l i (fHa hhe 3218t d AR e RAM RE m-me gty of 7
Pa s preparé eﬂ ta'éfeg above step (2) is appl i@éﬁ t(;!btqlhe for mar:L ayers within
24 hours & ttaeprensRy mesie adro Ny dhikal Shedd (Gsf.t, Eddst/arkdagte hori zont al

state for _20 m nut.es .an I,ed( pre-hak at .60[err],C.f.or 30 mnutes to form
an adhesi V¢ ea'yerp(ltiv?&ﬁ g‘yo_ceaél) s(sfuat:fté&?se)@%fwej‘ﬂgetrr r%@u(ts"'ec’é" I'l"ing.m )) -

The two-| 1Stketind € aVd lpdiec DBy gt (07 dpBiivies et Be@ilticg. 7. (4)
A photomask filmdepicted with a full mrcleﬁblack circle) of 85[errlmin
di amet er mPREMEFC HERAS o tH-PRAT Fa kot Ca-he gsitradeapame 11 R60d40 med on

bmhs””%“s@%%‘g%% L3SLIAL God x&éleaé?@g%% At RGPS 0 a light
i rradiation at *500 m??’cn?lby anr{tﬁtra’-hl g p're?%ure rrg]cﬁré?’l a?r%. %The
exposed splediywvatlents agerwdligp ebriomeapr nadey by  BiVid@ i(sthiae Chelmd e 1gicec gl
di met hyl ether) solution, and further exposed to a Light irradiation at
3. 000 0/ Sty AR, e R s S5 THatRELr FOCh HreEnd -RoRPed ¥
100[ err] wae@.rghtl JEOW 1RRGISHYS AR (o] vi2 ilshal @hehil@ur cand then
heated at 150[err]C for 3 hours (post-bake) to forman interlam nar
i nsul at i ngteatiertirade apae(:t Relivflow No.udbir ds 2dsied3toethpnmirturkei ckness
provi ded Rl %%%;e(t%%%“ %R s & %E“E%tih‘)%r%‘hp"gaho' €) having
excel | ent “dirmensi ona 5
composition.
<group 2>
3.4 parts by weight of imidazole curing agent (made by
Shikoku Kasei Co., Ltd.; trade name: 2E4MZ-CN), 2 parts by
weight of photoinitiator (TRGACURE I-907 by Ciba Geigy), 0.2
parts by weight of a photosensitizer (DETX-S by Nippon
Kayaku Co., Ltd. ), and 1.5 part by weight of NMP are mixed
together by agitating to obtain group 2 composition.
The compositions of groups 1 and 2 are preserved in a
separated manner to each other at the temperature of 25¢C
for a month.
B. Manufacturing of the printed circuit board.
(1) The steps (1) and (2) of the Example 1 are caried out.
(2) The material compositons B for the preparation of the

interlaminar insulating resin agent are mixed together by

agitation, and adjusted in wviscosity to 1.5 Pa*s to obtain

an interlaminar insulating resin agent(for lower layer).
The material compositions A for the preparation of

adhesive for electroless plating are mixed together by

agitating, and adjusted in viscosity to 7 Pa's to cbtain an



preci sion corresponding to the photomask film (see Fig. 7). Incidentally,
the tin plated layer is partly exposed in the opening for the viahole.
(5) The substrate provided with the openings 6 for the formation of
viahole is imersed in chromc acid for 19 mnutes to dissolve and renove
t he epoxy resin particles on the surface of the adhesive |ayer 2, whereby
t he surf a@dhgsivensoditdsm Somaydre 2liectralatenadating Eoeh WPRREr sed in a

neutrali zilg%ﬁggl_ution (made by Shipley) and washed with water.

Further, catfalyst nuclei are applied to the surfaces of the adhesive |ayer
2 and the openi(3)s Thef dn tehd amfiguans tinen laftiviga relsd.nb pggnti (fgra thal | adi um
catalyst (made by Atotech Co., Ltd.) to the substrate having the roughened
surface ( Aeyedd p tRVigke tenvigcosidya @fe i -ve Bad e PrepPpERATRE

substrate s i rsed in el ectrql. co |ating bath,having the
bel ow com%’sﬁ &0V 8 rn@gn 1sel%§€;1rl§%2§:§ %%%ers%ﬁ:%t&cg% %It rtfﬁhfz of
0. 6[ er r] msubsithtiatlen@gthalnl 240vurishafeugberedring ane coaockitdons) .

[ El ectrol ess plating soluti on]1 EDTA 150 g/  Copper
sul fate B, by megng |of BCHoll coater and left 49 gtpnd,ed

?gl g{:![ rol[ glégsc]igkglh%%g-s?%n ir!tfi@%ln]zoBg‘ngg/ leisqllzj?\':;1 tdgr%ggr(gfﬁfgagf)78fergpfccg1{ Lr 30

m nutes for 30 minutes, and then the adhesive solution (for the
upper layer)} having the viscosity of 7 Pa's prepared at the
above step (2) is applied to the former layers within 24
hours after preparing the compostions A, and left to stand
at horizontal state for 20 minutes and dried(pre-bake) at
60C for 30 minutes to form an adhesive layer (two-layer
structure) of 35um (see Fig. 6(b)).

The two-layer structure will be omitted in the

drawings as from Fig. 7.
(4) A photomask film depicted with a full circle (black
circle) of 85um in diameter is attached to both surfaces of
the adhesive layers 12 formed on both surfaces of the
substrate in the above step (3) and exposed to a light
irradiation at 500 mJ/cm® by an ultra-high pressure mercury
lamp. The exposed substrate is developed by spraying a
DMDG (diethylene glycol dimethyl ether) solution, and
further exposed to a light irradiation at 3,000 mJ/cm® by
an ultra-high pressure mercury lamp and heated at 100°C for
1 hour and subsequently at 120°C for 1 hour and then heated

at 150°C for 3 hours (post-bake) to form an interlaminar

insulating material layer (two-layer structure) 2 of 35um in
thickness provided with openings (openings 6 for the

formation of viahole) having excellent dimensional
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(7) A commercially avail abl e photosensitive dry filmis adhered to the

el ectrol ess copper plated film12, and a mask is placed onto the dry film
exposed to a light at 100 ml/cnferr] and devel oped with a 0.8% sodi um

car bonate sol ution 57 to forma

plating resist 15 having a thjckness of 1 rrlm(se Fig. 10Q). ) The
subst r at e S FHIHT"s G- e?d’“t‘{}néﬁn LS §g’ﬁ &?\E‘[%i"@]aé&pﬁéimp!(é%enall?ndés ‘t he
bel ow condifdianit@1iQ, Mt @lieci@ledd QagarPals paatad bikbdsbd havidhe a
thickness of 15 [erf]m(see Fig. 11). [Electrolytic plating solution]

sul furi c speging for the wvgahglie.copper sulfate 80 g/l additive
(made by te Japan, _trade _name, agid .

LTI EREd: ¢ SR PR R BRSO S B CPRBAB0R, 6 for the | g
Adnferr] forfation of viahole is imBRr¥edUEas chedR8takdid for 19 Room

tenperature (9) After the plating resist is peeled off by spraying a 5% KCH
sol uti on, Mipateseder issolyeaEed Femeve? thec sPeay Befdnt RaCRéCRRSt PRg

resist 138 ‘lh%%%%e@faf&ﬂer "a@ﬂé%gx@’ 1%&%@ Qg bhleR ”"ti&SdsE%H%:!eOB f
sul furic acid and hydrogen peroxide to form con GCtof circarts (inclusive
of vi ahol ¢tp edbhlesduesilaeng 20fist reugheokerdyl ess thppeimpeased finl m 12 and

[orr ] m seBorF5=11 5308 polluRiEn, (Berray BrsoLaEY AFehEABSBoMaSSt or i rouit
is imersgdekr.an el ectroless plating solution of pH=9 containing 8 g/l of

copper sulfate, 0.6 g/l of nickel sulfate, 15 g/l of citric acid, 29 g/l of
sodi um hypopho&phither .3cagalyst pucileiaarg applded §ol tbe surfacesnt to

forma roughened LRXes w1118l GOBPEha"k Bk bpenRHGIsBNRLYS 2V NG @ thi ckness
of 3[err]mon tThe surface 0

formation of viahole by giving a palladium catalyst (made

by Atotech Co., Ltd.) to Ehe substrate having the roughened

surface (roughened depth: 6um) of the adhesive layer.

{6) The substrate is immersed in an electroless copper

plating bath having the below composition to form an

electroless copper plated film 12 of 0.6um in thickness all

over the roughened surface (see Fig. 9).

[Electroless plating solution]

EDTA 150 g/1
Copper sulfate 20 g/1
HCHO 30 m1/1
NaOH 40 g/1
o, e’ -bipyridyl 80 mg/1
PEG 0.1 g/1

[Electroless plating condition]

at a liquid temperature of 70C for 30 minutes

(7) A commercially available photosensitive dry film is
adhered to the electroless copper plated f£ilm 12, and a
mask is placed onto the dry film, exposed to a light at 100

mJ/cm® and developed with a 0.8% sodium carbonate solution
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the conductor circuit(see Fig. 13). In this case, the roughened |ayer 11

has a conposition ratio of Cu: 98 nol % 58
Ni: 1.5%and P: 0.5 nol % as anal yzed by EPMA (fluorescent X-ray anal yzing
devi ce) . Further, the substrate is subject to Cu-Sn substitution

pl ati ng under_the condition of the plating bath containing 0.1 nol/| of
tin borof FGofcF@ a@Platgngorasisst ohbayies 2 I’F@ltcé‘lﬂ?@tsaﬂfgé-% H§eS0[err] C
and pH be%q 1.% to forma tin substitution plated |layer of 0.3[err]mon
the surfac 'o% Pﬁe roughened |l ayer 11 (see Fig. 13 provided that tin
substit ut @) aper substatatehdsn)thenl Bubhwicitael toC @ndedledtrolydiict S are
formed by repeating .the steps (2)-(10) to forma nultilayer printed
circuit KORP®T PH3HPg sreer ¢ et o3y PR Lo t9 £PEF PRyer is not
formed onghReeilAce ebpble HAUGMEN 1Y Hhtfchdtn: cdeld) or 412)
Furthernore, a sol'der reSist layer and a sol der bunp are fornmed according
to the st gpysetbFig20L19f, Exanple 1 to produce a printed circuit board
havi ng sol der bunps(see _Fig. 20). _ The roughened surfaces of the
conduct or [EleEFrelytdc PAREARGNSRAMEARSd| ating resin | ayer fornmed according
to Exanpgglgugggﬁ§%ghect to neasu&g@e%ylof t he count val ue of

irregularity leve y neans of Atom c force m croscope( AFM

copper sulfate 80 g/1

additive (made by Atcteck Japan, trade name: Capalacid GL)
1mi/1

[Electrolytic plating condition]

current density 1.0 A/dm®

time 30 minutes

temperature Room temperature

(3) After the plating resist is peeled off by spraying a 5%
KOH sclution, the electrcless plated film 12 located
beneath the plating resist 13 is dissclwved and removed by
etching with a mixed solution of sulfuric acid and hydrogen
peroxide to form conductor circuits {(inclusive of wviaholes)
each consisting of the electroless copper plated film 12
and the electrolytic copper plated £ilm 13 and having a
thickness of 18 um(see Fig. 12).

(10) The substrate provided with the conductor circuit is
immersed in an electroless plating solution of pH=S
containing 8 g/l of copper sulfate, 0.6 g/l of nickel
sulfate, 15 g/l of citric acid, 29 g/l of sodium
hypophosphite, 31 g/l of boric acid and 0.1 g/l of
surfactant to form a roughened layer 11 of copper-nickel-
phohsphorus having a thickness of 3um on the surface of
the conductor circuit(see Fig. 13). In this case, the

roughened layer 11 has a composition ratic of Cu: 98 mol%,
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by A ynmpus Optical Co., Ltd; trade name: NV3000). In these neasurenents,
the count value is obtained wthin a scanning range of 50[err]m however,
Tables 1 and 2 show fifty tinmes nmultiplication of the actual count val ue,
i.e. the count wvalue of irregularity level at the surface |l ength of 2.5mm
is shown in Tables 1 and 2 . As shown in Figs. 1 and 2, in the printed
circuit Bbar ¥ rﬂf‘?l‘% AR AU 137 aé'f%\gﬁ?ﬁ@g EMA i g uResifity  to the
present i Ryl OhaiheitoUdvi@dyue of irregularity level at the surface

|l ength of 2.5Mm with respect to the 59

roughened surf douartdfer hethalmgistraty ars isuhdegparte iGeiSn small, i.e.

50- 1300 for ,the peak count, 0.01[err] Pglerr]0,.1[.err] and .2Q0-500 for the
peak countsxf}?sﬁjé%’ JF%rt eptﬁﬁ?rtﬁ e‘%}cﬁ‘# ﬁ*eescpen(‘: ]{fe?n ,°rBan'g‘er é’sll in the
plating resit  corftdiry €3S plall NP ArshPhdrdsluedid Qi fouwd./1
Further, the count value with respect to the roughened surface fornmed on

t he surfacE dhiresndhe FemRsALurs PeigigsPTonpadapEveeingnhl £, to . e,
350- 650 fotr%__:[ngeae%%]e}é qg:lr“%it O,C..O%err Fé%d rryl?g__. gﬁerdra]c,;n and %g0-1150 for the
peak count-FH [RrrfP BT - i5e & ! fact” PefBt 1°6f 2. 5rm
respect i velyhradd' e Rhs BRI ARE I ARlAN 1 N sddNalg PriePaalided n the
conductor circuit. (Tabl e 1)
that tin substituted layer is not shown).
(11) Further, conductor circuits are formed by repeating
the steps (2)-(10) to form a multilayer printed circuit
board. In this case, the tin substitution plated layer is
not formed on the surface of the roughened layer (see Figs.
14-19).
{12) Furthermocre, a sclder resist layer and a solder bump
are formed according to the steps (16)-(20) of Example 1 to
produce a printed circuit board having solder bumps (see
Fig. 20).
The roughened surfaces of the conductor circuit and
interlaminar insulating resin layer formed according to
Example 3 are subject to measurement of the count value cof
irregularity level by means of Atomic force microscope( AFM
by Olympus Optical Co., Ltd; trade name: NV3000). In these
measurements, the count value is ocbtained within a scanning
range of 50um, however, Tables 1 and 2 show fifty times
multiplication of the actual count value, i.e. the count
value of irregularity level at the surface length of 2.5mm
is shown in Tables 1 and 2.
As shown in Figs. 1 and 2, in the printed circuit
board using the adhesive for electroless plating according
to the present invention, the count value ¢of irregularity

level at the surface length of 2.5mm with respect to the
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Cut Of O[err]Pc[err]0.01([err]m 0.01[err]Pc[err]0.1([err]m
O.1[err]Pc[err]1.0([err]m [err] 1 0

350 600 1/5 0

500 700 1/ 20 150

650 1150 (Tabl e 2) Cut Of

O[ err] Pc[ eFPrEReReE. Burfere] ff the. adhepiVediaYeF[ &Fr FORRFRELYR)Y
853[6‘”] PCL:%QE.!L?‘ Q(Lergb-ﬁljgs ..L.J:§56he peak count (1,@1—<-Pc§0.lum, 0
50 _ <o/ 20 450
1300 and 200-500 for the Pé%%ocou?t‘o?rp%ra?ve%Exé‘rrpre 9) The

printed ci gegbbcboelyhayhlgrestdeés biPend Sp1 ROy CLEsi St he same manner
as in Exanple 1 except that the thickness of the interlamnar insulating

resin Iaye?legtr$b¢ﬂ%dpi-6tbfé93§[1@r3?‘]1n?a’ﬁ%%%‘érar%r%ka‘é@méﬂl t he

interlam nar i oNn_¥Aas u
60 ﬁéyL%}: tes cé eva uéa'?‘l9 36%12 g%%%e&?l one%&%e#%u a?%ed
carried ousurfaberfspeed 60 tlhle purfaee of rthe t chmdudisonfcitdei exaspl es and

conparatlve exanpl es The peel ngth Ls nmeasured according to
JI S C 648131 S?n ‘F@aE?FJc{’ﬁin%%%Js of - %xa%‘f‘gé‘i for a%e@%'a W’&

Ex | 1584 t
Conpar ot v O EEGRPs2 Al SFachiCHsGreLEtele SARTTLSRE 0 o1k
Surface | sy MRS ok R @bl o1 Sl DA ey,

thereby causing less delay in signal propagation in the

conductor circuit.

(Table 1)
‘ Cut Off l 0=pPc=0.01l(um) {0.01=Pc=0.1(gm) i 0.1=pc=1.0(um)
L, !

g T 0 | 350 600
|8 & 1/5 | 0 500 | 700
| 8 ° | 1720 | 150 | 650 ‘ 1150

(Table 2)

; . Cut Off 0=<pc<0.01(am) | 0.01=Pc=0.1(um) ;0.15PcS1.0(pm) |
‘ £ go;% | 1 | 0 150 350 |
! §;§5 L | o | 50 500

| E= & | : : :

s 1720 ] 450 1300 | 200

{(Comparative Example 9)

The printed circuit bocard having sclder bumps is
procduced in the same manner as in Example 1 except that the
thickness of the intsrlaminar insulating resin layer is
formed to be 35um, however, breakage of the interlaminar

insulation was found in the roughening treatment.
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observing the cut section by neans of a nmetal m croscope. [err]. The
surface resistivity is neasured with respect to the circuit boards of
Exanpl e 1 and Conparative Exanples 1-3 and 7. [err]. In the circuit
boards of Exanple 2 and Conparative Exanpl es 4-6 and 8, the surface
resistivity is neasured after the circuit board is left to stand under
conditions of KEBfi §PEFsSorndseyaleabiraeuRe BentlonedPelawdaysl t age of 3.3

V for 48 h S rls «&h n of, . | asured by
neat. oyorirrie SFE hurRTRoRbERETER Che RRERER e £ER oo B Ok T
t he circui theoexdmphésEandpkemparafiaadekanmpadeati ve Exanples 1-8. [err].
The L/S fo&gin limt is measured with respect to the ~circuit boards of
Exanpl es 1W2 Kb o? srenatiodsreasured gaccoqding torhBELImté4ftit test i s
carried out with respect to the circuit boards of Exanples 1, 2 and
Conpar at | véREXBfpFiEcYit bgargs of Bxamples {s AN SPTRATRIHIER the

condi ti onsgQ 28LefLC and 48 hours. According to this heating test, if
the resin remalns in the opening portion for the formation of

61 @. virhghe, citeupeaddeidior imhaie d$ £AUSathd Ui ASEREE OF
absence of such a peeling is neasured by the conduction resistance of the
vi ahol e, wHsaEb}eshé-Beethagdepthi efioflepressboni ofirthe ordeghemedd when t he

conduct | onol g8l 3L angenl 3oul 8hoBY: crlSL LuellnkNEn! LEMLL PGS0 Onlam! €2
1 observing the cut section by means of a metal microscope.
@ . The surface resistivity is measured with respect to the
circuit boards of Example 1 and Comparative Examples 1-3
and 7.
@. In the circuit boards of Example 2 and Comparative
Examples 4-6 and 8, the surface resistivity is measured
after the circuit bcard is left to stand under conditions
of humidity of 838%, temperature of 130C and voltage of 3.3

Vv for 48 hours.

®. The presence or absence of cracks is measured by heat

cycle test of -55C ~ 125 at 500 times with respect to
the circuit boards of Examples 1, 2 and Comparative
Examples 1-8.
®. The L/S forming limit is measured with respect to the
circuit boards of Examples 1, 2 and Comparatife Examples 1-
8.
@. The heating test is carried out with respect to the
circuit boards of Examples 1, 2 and Comparative Examples 1-
8.

The test is carried out under the conditions of 128%C
and 48 hours. According te this heating test, if the resin

remains in the opening portion for the formation of
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Exanples 1-8, the ratio of generating interlam nar insulation breakage is
nmeasured by preparing 100 circuit boards. The test results are shown

in Table 3.
62

viahole, the peeling of viahecle is caused. The presence or
absence of such a peeling is measured by the conduction
resistance of the viahole, whereby the peeling of viahole
is confirmed to be caused when the conduction resistance is
raised.

®. In the circuit boards of Examples 1, 2 and Comparative
Examples 1-8, the ratio of generating interlaminar
insulation breakage is measured by preparing 100 circuit

boards.

The test results are shown in Table 3.
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between the | ayers are not caused by the roughening treatnment and there is
no interlamnar insulation breakage through conducti on between the upper

| ayer and the lower layer. [err]. Wen the opening for the formation of
viahole is formed in the interlamnar insulating resin |ayer of the

substrate _having the roughened surface of the conductor circuit at the
under | ayer @i s gorn (fxom thermrennlts (9 thrighavsl Akl othem usding

connection,, when, Exanmple 1 is c red with. Conparati.ve ampl es 2 and 3,
ST H netnar SneR R, for pRaSPIBIREY HIAPISERAIS GG KT BLES 2 200 UL 6
to renbve jh@€ntesh tBEI dE8thNot NgepPEgheh Nint £RAt FBEFhesEAt Batfatel S
guessed that the peeling of viahole 1s not caused even in the heating

test. [erij.sHaklswefad?®umdsizs iconpared wickhvittmiidorhmmidafalbengle 1 is
hi gher than those of Conparative Exa i s.considered that in

les 1, 7. It
the circui RBoBPRCH LR PERIFI TR ERERPI BETNIHR O] 1P rBTESR FRRURR film

cannot be gdis30hy8d aPd the printed circuit board according%fo the
renoved but retalned because the depression of the roughened surface is too

deep. [erikvenhiche therefordpait b$é Possphle 2iotmakgukfidcef thsistivity
does not Iomg& even ugfer hi gh tenperature and high humdity conditions. On
t he contré??, Than"PRe T rcuit boards of Conparative Exanples 4, 8 are

exposed t Q@) hiﬁ{étﬁ{%{%eﬁ-ﬁfgﬁ%}iﬁﬁg Udmp s G dde surface

resistivity |owers. IS IS pres in the ciTtcuit boards of
Conpar at i veegkatigphesrdsil, pahei dbgs essedninf the ugdisseiive ufdace |1 s deeper
than that in Exanple 2, so that

electroless plating according to the invention are less
than 2.0um in the average particle size, so that gaps
between the layers are not caused by the roughening
treatment and there is no interlaminar insulation breakage
through conduction between the upper layer and the lower
layer.

@ . when the opening for the formation of wiahole is formed
in the interlaminar insulating resin layer of the substrate
having the roughened surface of the conductor circuit at
the underlayer side, the resin remains in the roughened
surface. In this connection, when Example 1 is compared
with Comparative Examples 2 and 3, since fine particles of
not more than lum are existent, it is possible to remove
the resin residue in the roughening treatment, so that it
is guessed that the peeling of wviahocle is not caused even
in the heating test.

@ . The surface resistivity in the circuit board of Example
1 is higher than those of Comparative Examples 1, 7. It is
considered that in the circuit board of Comparative Example

1, the electroless plated f£film cannot be dissolved and
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a greater anmount of Pd catalyst nucleus is attached and results in the

| onering of the surface resistivity. [err]. In the circuit boards of
Exanple 1 and Conparative Exanples 1, 7, there is caused no crack by the
heat cycle. On the contrary, the circuit boards of Exanple 2 and
Conpar ati ve Exanp cracks in the _interlam nar

| es 4, , .6, 8.cause th
T e Eemen s, Bt re2aiBer, BERHUSE he CEBERFSReB.SE MEng; starting

from the boupdakhebeteeackhespiabi BAepesi st and the conductor circuit.
[err]. In the"circuit boards of Conparative Exanples 2, 5, cracks starting

fromthe a@horndepeessionibeveatrd theExaapllac? ortise reutfads caused in the
adhesive layer for electrol ess glating. This is considered due to the fact
that sinceTERaS§i¥atY POREeRCOtsliSHarpeVRnt Hedesr hagh tREPeEaERFRNgRgnchor

depressi ong L §pna .qharp . 8 S cgnc ragd LS C d erein in the
heat cyclehéghcgégéag? CE§QQ+§%%E?é, %ﬁe%ﬂ%hgkg?gaﬁg'pg§%§rt%g used, the
peel strengtlrcuiti bpaededefbatmphratismekBxampleauded8i arehexpeatd tycl e.

[err]. In the adhesive for electro] ess plating of Exanple 1, elation
boculted  aPtER SSHBRERCRRBNFXPAE™: HOmEOnbY FPPOAELCBRd the SARESFPe. has
become t00rRk9B+tifity lowers. This is presumed thatb®Pn the circu¥tscosity
to be coated on the Substrate, while inthe adhesive for electroless

pl ati ng of bBradpl ef3Compagatayeokxamplesati n§ ptbpedepreasiant ofound.

Mor eover, the ex I P- A-61-27687 e 0X I fied,polyipide resin
as a resinrﬁﬁggﬁgggsgu?%g St hé %%ﬁﬁ%%egggga?ﬁggi%xh?%%%?i?h%h ?éaghgg
epoxy- PES aegigagsg bheupheebfstdesgtialobtlinfickgtgnissatbaghaddand

| NDUSTRI AL APPLI CABI LI TY As mentioned above, in the adhesive for

el ect r ol es¥efPAEREngatR8r 4PHETLBTt RE LhRGeAVrOACSt RRSHPREVLIEY! peel

®. In the circuit boards of Example 1 and Comparative
Examples 1, 7, there is caused no crack by the heat cycle.
On the contrary, the circuit boards cof Example 2 and
Comparative Examples 4, 5, 6, B cause the cracks in the
interlaminar insulating resin layer (adhesive layer for
electroless plating) starting from the boundary between the
plating resist and the conductor circuit.

@. In the circuit boards of Comparative Examples 2, 5,
cracks starting from the anchor depression beneath the
conductor circuit is caused in the adhesive layer for
electroless plating. This is considered due to the fact
that since the ground powder is sharp in the corner, the
resulting anchor depression is alsc sharp and stress
concentration is caused therein in the heat cycle to cause
cracks. That is, when the ground powder is used, the peel
strength is improved, but the cracks are caused in the heat
cycle.

®. In the adhesive for electrolass plating of Example 1,
gelation occurred after a month from mixing the

compositions, and the adhesive has become toc high in



strength can be ensured, and the surface resistivity is high and also the
fine pattern of L/S=20/20[err]mcan be fornmed, so that there can be
provided the printed circuit board having no interlam nar insulation

br eakage t hrough the rougheni ng treatnent. Further, according to the
present invention of the adhesive for_electroless plating, the adhesive
resin renaVASFGSEEYt ke B6t CORLBE PRetBBeAhgtrateyi Hhéle dBnthe renoved in

th heni : ; t - L.t ' i k h
adhesi ve daghassvel e b sRtrblBhe BIARs LY, 8F Shabiiih 2o1ludziag, ech o0
66 the\\kat tingC paopedtyswas not foAndadhesive for el ectrol ess

plating formed b di spersing cured heat-resistant resin particles soluble
in acid or oxi tPFPRYSage eiﬁFBmBﬂEUP dJﬁéﬁf%ﬁégqégggtuF Si APt ri x

hardly sol whls riiBdapbdyehi %l dbikAJa808NkekhRORAR i GUr EBIthheatARNt
wherein the heat-resisfant resin
toughness value is higher than that of epoxy-PES resin and

the peel strength of 1.6 kg/cm is obtained.

INDUSTRIAL APPLICABILITY

As mentioned above, in the adhesive for electroless
plating according to the invention, the practical peel
strength can be ensured, and the surface resistivity is
high and alsoc the fine pattern of L/S=20/20um can be
formed, so that there can be provided the printed circuit
board having no interlaminar insulation breakage through
the roughening treatment.

Further, according to the present inventicn of the
adhesive for electroless plating, the adhesive resin
remaining in the bottom cf the opening for wviahole can be
removed in the roughening treatment, so that the printed
circuit board using such an adhesive does not cause the

peeling of viahole in the heating test.
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particles have an average particle size of less than 2[err]m and are
conprised of fine particles and rough particl es. 2. An adhesive for

el ectroless plating according to claim1, wherein the heat-resistant resin
particles are conprised of a m xture of heat-resistant rough particles
havi ng an average particle size of nore than 0.8[err]mbut |ess than

2. 0[ err] m aW@2keke- FediBeEntSfine particles having an average particle

size of 0.1-0. 8 ¢l AhMhanesive g0 fNa?dBeRLYEsL Ob1EEEAL! PLERSAPLY! | NO

according to claimi or claim eretn a mxing ratio o - resistant
resin roughdpspersing tourbéaheatsrssastanesrasihi perpacles| sslubld5i40 ~

10/ 10 as a weight ratiq, . 4. An adhesive foy electroless plating
accordi ng t3¢* n?ﬁn%xbgl?ﬁ%gc?%?ﬂﬁ igg, whereed %ﬁ@LFﬁﬁﬁﬁsﬁﬁ?FiEFéénare

10-40% by wehghixtRaRa3Q! 410N et aBigheragdhesiyen 0£?e3£eﬁﬁ£8ﬁ$ﬁs _
plating, and the fine particles are 1-15% by weight To The solid Content in
t he adhesi veutrdrgetreatnérts weneimgthe heatSrephshanbsreeifior el ectrol ess
pl ati ng according%to anyone of the clains, 1-4, wherein the heat-resistant

resin nat rIPEE PSSR PR 2D 2R TRFPRIT E1 6t e aSLER  RbstesF nER#Rs? A and a
h | ast ] | . : L ME. tLQl | di
thernopl as %.x?d[ :(?aé” oxln%gz.igé of‘”ff‘:@'é‘?%%&é%seéﬁ aé%z@%?g&i‘@.{éfgsaccor I ng

to anyone cla , Wher el € thernop SIn 1S [ess than
30 % by wei ght t2. a &n| adhesitvenfor neldethebtss-pkatitandceesdimgatsi X.
67 claim 1, whersin the heat-resistant resin particles are

comprised of a mixture of heat-resistant rough particles
having an average particle size of mors than 0.8um but
less than 2.0um and heat-resistant fine particles having

an average particle size of 0.1-0.8um.
3. An adhesive for electroless plating according to
claim 1 or claim 2, wherein a mixing ratic of heat-

resistant resin rough particles to heat-resistant resin

fine particles is 35/10 ~ 10/10 as a weight ratio.

4. An adhesive for electroless plating according to
anycne of the claims 1-3, wherein the rough particles are
10-40% by weight to a solid content in the adhesive for
electroless plating, and the fine particles are 1-15% by
weight to the scolid content in the adhesive for electroless
plating.

5. An adhesive for electroless plating according to
anycne of the claims 1-4, wherein the heat-resistant resin
matrix is comprised of a composite of a thermosetting resin
and a thermoplastic resin.

6. An adhesive for electroless plating according to
anyone of the claims 1-5, wherein the thermoplastic resin
is less than 30 % by weight to a solid content in the heat

~reésistant resin matrix.

. (T



7. Aprinted circuit board conprising a substrate, a cured adhesive |ayer
for electroless plating having a roughened surface, and a conductor circuit
formed on the roughened surface of the adhesive | ayer, wherein the
adhesive |l ayer is conmposed of an adhesive for electroless plating forned
by di spersing cuged heat-%g I stant . resi articles soluble in acid or

.resin
oxi di zi ng agent int8 Brch cﬁﬁﬁF}Fe§P§F nFOFRELALRML Ri RUREETRFSsoRUDl € i n

acid or oxidhzbA0aaneBivbhiayal eyti Blebieali BBt p1289nLhRaEAY ar €Si st ant
resin particles have an average particle size of” less"than 270 [err] m and

conpri ses fraegharedchusfand, rangha pandiictes. circuit8formedi anetiheircuit
board accordj | aj rej heal-resista resin _particles are
conpri sed o?bggﬁég?érghg¥zﬁ%2$?rg%%s%éﬁ S%Xﬁg%a¥3ffi§$%§eﬁﬁv 3 an average
particle siadhesiwerbaybani. Solposdd) b8t ahesghébave 260 EEeELAbRASS
heat-resi stant fine_particles _having an average Eartiple si ze of

0. 1~0. 8[ er riPhting fommed by; AigpeEfiRgi FUBSdr deatcEreisEaRd £P8im 7 or 8,

wherein the,gdepih10f saighigughengds syt . L he S| | LS
IS errym PAFELELES SSLERLERCRERASHE | BLEaPLd ABRIE e BT,
clains 7-9,heabreésishanteptbinfmatrixrbagitpesobuisiacin agidiheradhesi ve
| ayer is 1-5[eLr ount value of  the peak of roughness

d that th P
at the surf%.t§+%ﬂ%32a%?n€lgﬂﬁ$u e?%rﬁ9%1FE$?T¥%QB£1T%§Efﬁ%i e3B= 2500, and
the count voésiPseant!HEsPeAKLPE)cYEEIRaPe 1401 &4 ERSde GbLF£1 M b SsilD-JL00,

respectively. 11. A printed circuit board according to anyone of the
claims 7- 10leswetiam 2 h@Ltnh ersd hesipre. dessy effinen paar titdliesk regs mfudtess t han
50[err]m .
particles.
8. A printed circuit board according to claim 7,
wherein the heat-resistant resin particles are comprised of

a mixture of heat-resistant rough particles having an
average particle size of more than 0.8um but less than 2.0
4m and heat-resistant fine particles having an average
particie size of 0.1~0.8um.

9. A printed circuit board according to claim 7 or 8,

wherein the depth of said roughened surface of the adhesive
layer is 1~5umn.

10. A printed circuit board according to anyone of
the claims 7-9, wherein the depth of said roughened surface
of the adhesive layer is 1-5um and that the count value of
the peak (Pc) of roughness at the surface length of 2.5mm
where 0.01=SPc<0.lum is 10-2500, and the count value of
the peak (Pc) where 0.1=Pc<1.0um is 100-1000,
respectively.

11. A printed circuit board according to anyone of

the claims 7-10, wherein the the adhesive layer has a

hickness of less than 50 um.
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12. A printed circuit board according to anyone of the clains 7-11, wherein
a mxing ratio of said heat-resistant resin rough particles to
heat-resistant resin fine particles is 35/10~10/10 as a weight ratio.

13. Aprinted circuit board according to anyone of the clains 7-12, wherein
said rough particles are 10-40% by weight to a solid content in the
adhesi ve for el edBroPeBEinprdt FhFCUARIPPREIS RRECHELRTCFesanyene- e5ofhe

wei ght to t .59l kdqgon A he. sl.ye.; force r S '

14. A printggaéﬁchi%Ebog§§£g%§o%d?ﬁgg$§ g%g%éeégfggﬁé g%gﬁngg%g%égﬂ&herein
sai d heat - r eessthanbugkspartthtlex ts heaprreeilsténa cespasfimreof a
thernosetting resin and a_ thernoplastic resin. 15. A printed circuit
board accorBRAE§LEeaNyON3SHIOTHD/ kY Asrr meightyratio. sai d t her nopl asti ¢
resinis less th 30 %.b ight to soli.d_content ip the heat-pesjstant
Fesin mirix T3 8 PRONFFR GHErTE PeoEsareoRtdbra hy OYERGoRE oPe

clai ms 7- 15c1ubss et A13ai shepadhicsaidCioayh i pdotiBUeoNatbe1poygheped surface
of the adhesive |ayer is conprised of an electroless plated filmand an

el ectrol yti ¥epgREcHOfR| fplid content Ain, the adhesiviet ToBapleabERlesPg t o

anyone of | - ' aye{_{ssf . I t a
Part of 't heP SErTaRe PP coraachar ELEREs, o R LS AL TRRLOR BLo £
surface of sbkiddbestemt|iryethe adhedBve Afqrisledtrolesstpbatisigaccordi ng
to anyone of cl aj 7-17, wherejin a. conductor circuit having a roughened
| ayer on at Ieagiggﬂﬁéﬁ¥l?5%$eﬂ*r?§l?d?ﬂ%ﬁéd%c?%ﬁg%ﬂgfﬁﬁea? ¢ng het the

Z SbSt rate. claind. 7-AIPIWKeBLi L OSROS A DP-F 941 4 H8n O LR AHRE- £F AD

comprised of a composite of a thermosetting resin and a
thermoplastic resin.

15. A printed circuit board according to anyone cf the
claims 7-14, wherein said thermoplastic resin is less than
30 % by weight to a solid content in the heat-resistant
resin matrix.

1l6. A printed circuit board according to anyone of
claims 7-15, wherein said conductor circuit formed on the
roughened surface of the adhesive layer is comprised of an
electroless plated film and an electrolytic plated £ilm.

17. A printed circuit board according to anyone of
claims 7-16, wherein a roughened layer is formed on at
least a part of the surface of the conductor circuit formed
on the roughened surface'df the adhesive layer.

18. A printed circuit board according to anyone of
claims 7-17, wherein a conductor circuit having a roughened
layer on at least a part thereof is formed on the surface
of the substrate.

18. A material composition for the preparation of an
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adhesive for electroless plating conprising the followng groups 1-3 of
conpositions prepared in advance for m xture, and preserved in a separated
manner to one anot her; group 1. a resin conposition conprising an
uncured thernosetting resin which becones hardly soluble in the acid or
oxi di zi ng agent .t hrqugh curi ng_treat gent, roup 2..a resin conposition
Conpr i si ngSAEGAIE ME%: SIPELFOLERE PABITI Fa OREYES E0 tBPe PRLIANE8 d or

oxi di zi ng q2gapk, 123t Ber BBREASL LS cheS bRep@RBdARnOLEaFRhEeS Sb¥CRl xtaRd,

group 3: a curing agent conposition. 20. A material conposition for

t he prepar andopresezvedadhesi sephsatedepanoegs foplbaei agodbesrding to claim
19, wherein the a mxing_ratio_of the h%gt-resistant resin particles to the

heat - resi stant P&SIR t?ifefén59gﬂ§§8§ FgﬁPmP5131§8|Fﬁ fEERE in the

matrix in therpeepitefdgagdbgshVehich becdhesAhaRbieki ableBOROsht tAa for the
preparation of an adhesive for electroless plating according to clains 19
or 20, whePéi-f PReCHédLzipgi 39eRt EBEPHSBaFUFéPres tRedtmaRt aver age particle

size of |ess thapodbeht] I 80diA' BoiBBRGLSEH cBhokilfnBAL! LGLEY AOdeLough
particles. S afatertal conposition for e préparation of an
adhesi ve foesébeattokessinppattnglascecdubjet anchai ac2@, orwbeidinibyge

heat - r esi st ant resigﬁgartiileg_are conprisgd of a m xture_of heat-resistant

rough part PEPBE, haviFRGTRRPLIASEL GgEeRafri 6PE 8P, 8T 8R7 N5 8°LKSRT0. 8°Ferr] m

but | ess than 2gBoubeBE] &) adgdiRgabgeRel sbapbshiikignparticl es having an
aver age partic?e size of 0.1-0.8 m 23. A material conposition for
t he preparation28t af mabesiag: compesidtienl 6§95 phat PRgracatianngftancl ai ns

21 or 22, YgLglNeds i 0goLabl 8e8! 8RN AECSLEL BRI nLCRENE QEEN 1,

wherein the a mixing ratio of the heat-resistant resin
particles to the heat-resistant resin matrix is 5-50% by
weight to a solid content in the matrix in the prepared
adhesive.

21. A material composition for the preparation of an
adhesive for electroless plating according to claims 19 or
20, wherein the heat-resistant resin particles have an
average particle size of less than 2um and are comprised
of fine particles and rough particles.

22. A material composition for the preparation of an
adhesive for electroless plating according to claim 21,
wherein the heat-resistant resin particles are comprised of
a mixture of heat-resisfant rough particles having an
average particle sizé of more than 0.8um but less than 2.0

4m and heat-resistant fine particles having an average

particle size of 0.1-0.8um.
23. A material composition for the preparation of an
adhesive for electroless plating according to claims 21 or

22, wherein a mixing ratic of heat-resistant resin rough
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particles to heat-resistant resin fine particles is 35/10 10/ 10 as a
wei ght ratio. 24. A material conposition for the preparation of an
adhesive for electroless plating according to anyone of the clains 21-23,
wherein the rough particles are 40-80 parts by weight to the 100 parts by
wei ght of the thernoplastic resin of the group 2 in the claim19, and the
fine parti @aztigles Cuhsairesistinsitymexia diae prgidales\isndyh0 of the
t her mopl ast i c r9§in of the.gﬁgugaé.in t he claim19. 25. A materi al
conposi ti on f &P/ tRe3Fr BpXPABPENTEEL8n adhesive for el ectrol ess plating

according to anygne &fméd&iglaid&fl%i ,on""@%’inﬂ?zeagP 209 5 @ eOlarf he

thernosetting resin in the group to the thernopldstic resin in the group

2 is 1/ 4 ~adiheshisren figgl gilfeatadiless plating accerding to anyone of the
claims 21-23, wherein the rough particles are 40-80 parts
by weight to the 100 parts by weight of the thermoplastic
resin of the group 2 in the claim 19, and the fine
particles are 10-40 parts by weight to the 100 parts by
weight of the thermoplastic resin of the group 2 in the
claim 18.

25. A material composition for the preparation of an

adhesive for electroless plating according to anycne of the
claims 15-24, wherein a mixing ratio cf the thermcsetting

resin in the group 1 to the thermoplastic resin in the

group 2 is 1/4 ~ 4/1 as a weight ratio.
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