ADHESI VE FOR ELECTROLESS PLATENG& MATERI AL . _ CCOM PCSI TI ON FOR

PREPARISNG THE ADHESI VE, AND . PRINTED Cl RCUl T- BOARD TECHNI CAL
FIELD OF THE | NVENTI ON This invention relates to an adhesive for
el étral ess plating, nmaterial conposites for preparing the adhesive for

el ectroless plating and a printed circuit board, and nore particularly to

‘an adhesive for el eADHESS®E (FOR | EQECSTROBEES PDATING, fMATERIAD of fine

" pattern capabl e of ri Lhsul ati iabj ity hefwe | ines while
mai nt ai ni ng a pract &@%ﬁoﬁggF%& %ﬁﬁp%@ﬁa&ﬂ%#g}%r SS or

guar ant eei ng an-i nspraNrep ceRcUIT HoARpet ween |ines even at high

tenperature aid-hi gh humdity conditions while maintaining a practical peel

strength in a full-additive process, material conposition for preparing the

adhesive, and a printed circuit board using the adhesive. BACKGROUND ART

Recent | y, TEGENZ FRBELPJCEp THE NVERFIX rcuit board is noticed froma

demand for high densificati-on of multilayer circuit boards. This build-up
nul.tilayer circui Thh8aigvestipnogedayesy ta As: RONS8IVE$6Fi Bdgctirgless

exanpl e, | 2- B- 4- 0 | ' [ :grqr Les) R4 ti agent
conposed %paggﬁﬁét 8?%%2??}v§gg%ﬁg§7’t\?§qfégg g’;&%t ro gssti% atl %ggilk% appl i ed
onto a coekeetipsliessepldtind, asdpaspiindeal Idigatai tabedaded,ecangedtorae f or m an
interlamnar insulating resin |ayer having_openings for viaholes, d then
the surf aBB=5LCBREELNT 671 31 REREFITR 20 5 1EEmR [e2re PLIATLAG GHE a5y
treating whrhefB eXkAatiBH 8@CRind phitternk@apabded o dhistidih@Siahl S
formed on the roughened surface by Subjecting a photosensitive resin |ayer
to light drpudaticanteddsbidpimbetwesnmiines ahdlenamedatedniagnen-form ng
portion O{:r;g%iglait b@glr S%i:ahglti in a semi-additive proc_:'ess or
guaranteei_ng 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 composition for preparing the adhesive, and

a printed circuit board 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 éxample,_in JP-B-4-~
55555. That is, an interlaminar resin insulating agent
composed of a photééensitive.adhesiﬁe for electroless plafipg'
is applied onto a core substrate, dried, exposed to a light
and deﬁeloped to form an interlaminar insulating resin layer
haﬁing openings .for viaholes, and then the surface of the
interiaminar insulating resin layer is roughened by treating
with an oxidizing agent or the like, and a plating resist is
formed on the rdughened surface by subjecting a photosensitive
resin layer to light exposure'and devéiopment treatments, and

thereafter a non-forming portion of the plating resist is



subj ected to an electroless plating to forma conductor circuit pattern

i ncl usizve of viaholes, and next such steps are repeated plural tines to
obtain a nmultilayered build-up circuit board through an additive process.
In'the build-up circui't board produced by such a nethod, the adhesive for

el ectrol ess plating obtained by di spersing soluble cured resin particles
consi st i nguibfjettadhto pant eTéeBrbhasagpiatangr sgefopar &i ebadacterof 2- 10
[err] mand fine particles having an average particle size of not nore

t han 2 n1?h?%uthE%Pt?E%i%?%ﬁ?s+ﬁgiﬂfnﬁ%?FQ REr dRPIsBREL 8uch 858RSa2E8r i ng

- treat ”E“trgéeﬁi:;ég " _ﬁf&gai 54" £3° dBEAPA aNfhudBsifagardd88R216USE 5. 055, 321,

USP 5, 519, sed Intheinterlamnar 1 nsulating resin | ayer.

Fur t her nocircdft ApddxQ 7EBTGugh/Sin 4addRtil9e, pSPess021, 472) di scl oses an
adhesive for electroless plating obtained by dispersing solubl®e cured
epoxy resin powdeln gtioelrisiildivp arizeeifidecged  produsedecbpfsicBgan in a
hardly soluble. heat-resistant_resip nptrjX. . The inter)] am nar.
sl ot S RaSt g AT HER B0 HLeSEEeLPaE cPTatAT: BEREERE Hineo: ve i s
roughenedgpindisi Ry $GLEIY iS58 ¥o8in 3PLr LEEPYE NGohBEsBERL- bESEehah!
resin particles existing in the surface area and is excellent in the
adhesi on peépEitlys ttawving e civsrage cpattiolaedisa dHe2+b0ghwe et sfiidace

t hrough the £iatin resist. However, the build-up circuit board
ret ai ni ngPAFelples havingian IceIRgR PRRbhelecside SfcRohsmPRe ERRBRUPL

board pr quﬁg Sl sagddi tiyes pr Sl i dpgsi
property Igt t he %&%%‘gr%/é%est ween %%%Jgelrggng%eﬁt regggtgg%gs%ﬁeéﬁ%%g lét or
circuit. dimeirsg obtxpatimrst s |displeseduin JIBoAC63a158156 cahdnTPhat2when | C

chipis m%?nwsdégﬂg?g’rgzllcr@&gss %fg?f-?-?)r a}_sedu;gd'tgg jﬁﬁéerl am nar

Insul at i
interlaminar insulating resin layer.
Furthermore, JP-A-61-276875 (USP 4,752,498, USP
5,021,472) discloses an adhesive for electroless plating
ob;ained by dispersing soluble cured epoxy resin powder ground
into an average particle size of l.6zm in a hardly soluble

heat-resistant resin matrix.

_ The interlaminar insulating resin layer formed on the
substrate using ﬁhe above adhesive is roughened on its éurface
by dissolving and removing the heat-resistant resin particles
existing in the surféce area and is excellent in the adhesion
property to a conductor circuit formed on the roughened

- surface through the plating resist. :

However,.the buiid—up circuit'bbard retaining the
plating'reSist as a permaneﬁt résistlsuch as the circuit board
produced by the fuil—additive'process is bad in the adhesion
proéerty at thé boundary between the'permanent resist and the
‘conductor circuit. Therefore, this build-up circuit board has
a problem tﬁat when IC chip is mounted on the board, cracks

are generated in the interlaminar insulating resin layer



starting froma boundary between the plating resist and the conductor
circuit resulted froma difference of thermal - expansion coefficient.

On the contrary, a nethod of -renoving a plating resist and. subjecting at

| edst a side face of a conductor circuit to a roughening treatnent to

i nprove the adhesion property to an interlaminar insulating resin |ayer
formed onstaetfngdictar acboandarabehbwbbar thebptatphgpeestists and atleni que
capabl e of obstructing cracks created on the interlam nar insulating resin
| ayer. AsCendBehes sirprdfutrAylied from apdifdezanant afcSheryadtili zi ng

this met aﬂ?ﬂ&ﬁoﬂo£§¥igﬁeﬂﬁge of the sem -additive process. In
the sem -additive process, the surface of the interlamnar insulating resin

layer is first rog d el gc s, Bl ' [ Eply.Latoged
over a full r0ugﬁ§%2§£§u?€£gégg%a %h%%QES%lg?i%%ﬁggé# P%iél%g?ﬁédr%%ggﬁ
non- condushdr sulppettingoatt heasteat shesfapbabfdal condaadoructrenitn to

electrolytic plated filmis thickly formed on a no-resist formng portion

( Y.
and ther caf FRVIRERIDP A FFRFEREREsEoMTPFA¥CFBRt REPRSLOD| BFERSF ¥ mEPo 2R ed

bel ow the;plating: #2851 She@i£iREO¥EEiH015GEE 2orABdUSHOENE! ESHELCRBL! F N.
However, the build-up circurt bdard produCed through the sem-additive

process usinguihchasovibthehbei beehaproppses am ahhechhiqueecapabdesofl at ed
filmremains, in a.depression (anchor) of.the_roughened surface.of the
hihes vo $HSEFirBAg LEERiE  FREEAE du ket Tul BYONRISH HRERT R Sog 10 11y
bet ween thgsihnNEsSyer.  As aARdtRb80of!iPLolilcifigup eireuit beaid produced -
through the full-additive process using the above adhesive has a probl em

that the ¥4YRtagerwsly MEbhizERgsthahe crabhfgenneniion may be mpadguefor
circuits {4 gémiwggaiﬁgg@d%fgggéggure and high humdity conditions.
-the circult

Mor eover, oar produced t hrough the full -
In the semi-additive process, the surface of the

inteilaminar insulating resin layer is first roughened and an
electroless.plated film is thinly forﬁed over a fuli roughened
surface and then a plating resist is formed on a non-conductor
portion_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
electroless plated film located below the plating resist are

removed to form a conductor circuit pattern.

However, the bui1d¥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 roughéned surfa¢e of the adhesive
layer logated 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 adhésive has a

problem that the value of insulation resistance between the



addi tive process and seni-additive process have a problemthat - the
interlam nar insulation is broken if the adhesive contains relatively |arge
heat-resistant resin particles having an average particle size of not |ess.
than 2[err]m - The invention propaoses a technique for solving

probl ens inherent to the circuit board produced through the above full -
addi ti ve eomdestonrcieouitsidlovers pundesshigh tempepaturebandt haght he

i nvention to, provide an adhesive for electroless plating which is

advant.ag ?ﬂlgﬁt%ngﬁ?giFﬁgﬂ?ation reliabilities between |ines and between

| ayers while maintaining a practjcal peel strength. It js another object of
the invention to ¥RERARF a %ﬁ e Rear aﬁ’g"%é%ﬁigt%ﬁmé%e%%n?{‘ff'

reliabil ié%d.@flix‘r@ﬁ'ﬂoé&@s o Cs@ilCadd£tiPE pPbEELEOhEDE A! BkbBYem that ON
t he ot her hand, the above-nentioned adhesive for-electroless plating, in

case t he Hheénimtexliaminar binsutationiheubreken| yfntbke padoesive centainsto
be preserye romt begi.nni of ; npnuf act uri ng_up. { actual _process
of boat | AEHREITELE farie aea sl 1PN TEE) BakeihEed Ralibd ral The
eIectrolq§§%fg§#éégk{§@1gréﬂg@qgf Adet1dssUEha gpagual |y proceeds or

ec S

Vi scosity hi gh due to gelation during the preservation. ' |t

Is still another | e +dihe IV, ' V] | for
the el ectrol ess pﬁ% i:l'ngve\(/)\’#'liz%l i%ﬁ%%? egofgé%%%gi%%gt%%f%%% fé‘t"‘gﬁi%ﬁse
adhesi ve iMhedkent tgetits aditouwie boabd yptodihded cthrseghf tie eabsvat fabl-and
to provide_a nethod of manufacturin Ihgggrinted circuit board,using t hus
obt ai ned 3R BERCFR UF RPHT Hieeipgocess. It is a main object

4 of ASULLREE LY i AT LN adhesive £88 &1WELES1eE8S Made

vari-ous studies in order to "achieve the above-objects and considered that
the occurplaicingiwhich am\admantigesus cool esuremnselabient hat the average

reliabilities between lines and between layers while
maintaining a practical peel’étrength. It is another dbjéct of
the inyention to provide a printed circuit board having an
excellent reliability'by using the above adhesive for |

electroless plating.

On the other hand, the abbve—mentioned adhesivé for
electroless plating, in case the printed circuit boards are
industrially masspfoduced) require to be preserved from the
beginning of manufacturing up to the actual process of coating
on the substrate. |

For this reason, the adhesive for the electroless plating
has draﬁbacks.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
provide an adhesive for the electroless plating which is '
capable of supressing the curing of the adhesive which ié
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.



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 |layer consisting of the above adhesive
obt*ai ned by di spersing soluble resin particles conprised of rough particles
having an average particle size of 2-10[err]mand fine particles having an
aver age pBLBCLOSUREzOFOTHROINNBNEIONan. 2[err]mis that a depth of a

- depression in a roughened surface fornmed on the surface of this-layer is
about 10[err]m (eThe Ireepterlhaé nkdd-vaBdd8 §HGRieS, 5h%otdé)k) to
Therefore, it is.considered that since the electroless plated filmis

formed i nthéeH@thepBPPVﬁn°BﬁeFﬁ§ 88F eousAeERFo FYRt: KBS BRFIEIRPCR e

process, e n S a d t he
oot | ng s P o e L, e e L ve

process, paetsqléasezareﬁ bheoheatkaeggsasnthaeeeprpsst@nles thebeoughened
surface - becone e and a gr.eat ounb al.l adi_u in cat al

nucl eus o ?ﬁgigFg $P8I5§§° St &8 EPPniﬁﬁ gﬁdt% a?ﬁﬁgQPgQPg?n et ween
i nes. Aﬁnawlgaggt i't is considered that the palladlun1reacts wth
chlorine .ion or the like in the heat-resistant resin under conditions of

hi gh tenperature fngehigh HH§1ﬂhi&ri&hiﬁéﬂ"ﬂn@ﬁﬂéﬁfﬁgVQeﬁﬂﬁpﬂafért0 t her eby
| ower the insulating property bet ween 1i nes. When t he

heat - r esi genaistiéngnofakee cibevaaprhgsive ebtpigedphyt Aéppessingof not | ess
t han 2[erééghéi8 Eééfﬁ?aérkﬂcigs cbﬂﬁfiééa‘B@rrbﬂéﬂ'§£k99ci8§'ﬂabﬁxgrgngapz

are apt t

r ougheni ngywb£8gb "Bk ti&Pe t Bokei bei 8-£ORSH A5k iR pd P10l Bléd Ahtihd) s

precipitated into the gaps to electrically connect t he upper | ayer
conduct oravétage! paftibbe size of not more than 2um is that a depth of

a depression in a roughened surface formed on the surface of
this layer is about 10zm (e.g. Example 1 of JP-A-7-34048 (USP
-5,519,177)). Therefore, it is cons;dered that since the
electroless plated film is formed in the depth portion of the
depression through the semi-additiwve procéss, it can not be
rembved'completely and is retained to degrade the insuléting
property between lines. On the other hand, in the full-
additive process, the surface area becomes large.as the
depression in the roughEnéd surface becomes deep, and a great
numbér of palladium being a catalyst nucleus. of the
electroless plated film beneath the plating resist between
lines.. As a result, it is considered thét the palladium
reacts with chlorine ion or the like in the heét—resistant
resin under conditions of high temperature and high humidity
to form a conductive compound to ﬁhereby lower the insulating

property between lines.
. When the heat-resistant resin pérticles having an
éverage particle size of not lass than 2um are éxistent in the

interlaminar insulating resin layer, gaps are apt to be



| ower | ayer conductor circuit to thereby break the interlam nar

I nsul at.i on. - Based on the above know edge, the.inventor devel-oped
t he adhesive for electroless plating having the followng features. (1)
- The adhesive for electroless plating according to the invention is an
adhesive for electroless plating formed by di spersing cured heat-resistant
resin par cireh®edsbiyyulthe roughethitiy dreditment agentthatt d tudsuicetisidered
heat-resistant resin matrix_hardly soluhle in acid or oxidizing agent

t hrough cbRAfgthecRiathe, fafly 48 BrerdPitRterad itre theag@Pesite ant resin
particles ra Rl 113 SN cilehi @

pr ef er abl 7E%E%I%B8?g?r fr%ﬁngért' Lt.ﬁg FF ?sgffag\%orggﬁle@t hat the heg:t El:rlor(;nstihset ant
resi n par Lbwkes layers phndickbrpaitrictlids tandhesebya bpaeaki ¢the si ze

di stribution %&at,aﬁgattiche size of a peak in the distribution is not nore
than 1. 5] PFRREEMRRR1BERR2E-Phi s distribution is one. ~ Further
the printed circuit bgard accordin o the.invention is chargcterized by
havi hg the 1ol | oPRESoNE: Pt FBRVE KBwiSdaR, o the! ARERRERF cORTSbERRG

conpri singnga auBakiobero? eflbedoadlaspisthaAkehatihgtltet Feheswibat i ng .
havi ng a roughened surface, and a conductor Circuit "formed on the roughened

surface ofeaburadhesi ve | ayer, ~said circuit is characterized by
t he adhesive |layer for electroless plating formed by dispersing cured
heat - r esi §LanTheecsdhepivei €besedecivbdess pidrtiiog excdrding &gemhei nto
6 o uncghed heat-resjstant resin na%rii-hardé¥ soluble i gcid or
oxi di zi ng*BYERFLPRr 48 A7 AFPRE VP APRe AL AT LERE REPE-PIAFTERNEY -
heat - r esi aiaj]aérseﬁgncaﬁéai Rbat-PaviBganl 2eeindpapifitlekesoiuBieOfinnot nore

than 1.5[err|m preferably 0.1-1.0[err]m
acid or oxidizing agent into uncured heat-resistant resin

matrix hardly soluble in acid or oxidizing agent through
" curing treatment, characterized in that the heat-resistant
resin particles have an average particle size of not more than

1.5pm, preferably 0.1-1.0xm.

It is favorable that the heat-resistant resin particles
are spherical particles and have a particle size distribution

" that a particle size of a peak in the distribution is not more
- than 1.5gm and the peak of this distribution is one.

_ Further, the printed circuit board éccording to the
invention is characteiized by having the following '
construction.: |

(2) | In a printed circuit board éomprising 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



It is favorable that the heat-resistant particles are spherical particles
and have a particle size distribution that a particle size of a peak in the
distribution is not nore than 1.5[err]mand-the peak of this distribution
is ‘one. - The roughened surface of the adhesive layer is favorable
to have a depression depth Rmax = 1-5[err]m Further, the printed
circuit- buacutexd heh&yeredstpnitnresin makyribo haddlyx eelabie tia @edd or

i nvention is .characterized. by having.the follow constructiqn. . (3 In
Lhe pr | nt SFLCLALAB, SGBHE SBAMERs CHE 0% HBORERATE ) A AT ARRR RO 5 o

conduct or +gel Bdhk~rasstad+aghashy pardidlcsOhatliey 2@l averalge! pagthieeed on
the substrate by dispersing cured heat-resistant resin particles soluble in

aci d or osidgezbfignegembrienthanndubeimpheprefesablgn0.letiopmirix hardly
soluble in acid or oxidizing agent through curing treatnment, a roughened

surface forned onrthgsaghesrsblbayhati gheUhbat-FBBAStahapakittcles are
heat-resi stant resin particles are dissolving and renoved, and an upper
conduct or SBhegkralf BAFE4CAAS BBC BAYReAc PTG Size distripudien

ciroult be\?thicEQaEQEEeEEZ Edgiagkt Bat ¢hige a3 tl%ib‘é%j{?g;ygs b3k ﬁxbﬁ-e%t eSS

pl ating contarns nore heat- reSistant particles at t side of t

substrateilbymided €he (PEalPOPSthes SAUSLLIBREEn is one. Here, it is
desirabl e that the adhesive layer is formed in doubl e-I|ayer, .the

heat - r esi st ant pa?ﬁécfgﬁgﬁgnégesagggggvgfl@ﬁgraahegggesiggegfighe substrate
I's 20-50% by weight to a 7

sol i d confatbrabléheohRatrer asdepfebshieni depith’ Ras\ki Lesthe. heat - r esi st ant
particles in the adhesive |ayer at the opposite side of the substrate is

not |ess than 5% byr¥&gésht thet preatedinenreliebronruqhhi to1ayseblyd content
of the heat-resistant resin matri x.

printed wiring board) according to the invention is

characterized by having the following construction.
(3) In the printed circuit board comprising a substrate

having formed thereon a conductor circuit, a cured adhesive
layer for electroless plating formed on the substrate by
dispersing cured heat-resistant resin particles soluble in
acid or oxidizing agent intoc uncured heat-resistant resin
matrix hardly soluble in acid or oxidizing agent through
curing treatment, a roughened surface formed on the adhesive
layer in such a manner that the heat-resistant resin particles
are dissolving and removed, and an upper conductor circuit

formed on the roughened surface,

said printed circuit board is characterized in that the
adhesive layer for electroless plating contains more heat-
resistant particles at the side of the substrate than that at
the opposite side thereof. ' '

Here, it is desirable that the adhesive layer is formed
in double-~layer, the heat¥resistant-particles in the adhesive
layer at the side of the substrate is 20-50% by weight to a



Furthernore, material conposition for preparing the adhesive for the

el ectrol ess 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 conprised of resin conposition groups 1-3, each
of the group prepared in advance for mxture, and kept or preserved in a
separ at esolrikn eonttendn efarthiehdieat-resisphanip resin medinixc,oMindid ithe
.conpri si n uncured thermsetting resin i ch becomes hardly soluble in
e Bt et en.! BRI 18 B Bhasine Taver ot the sEposite
resin cogp@al birORneOBRbstrAted iSURRE Nedls thas) Sy heSightd Fhdt s
soluble in an acid or oxidizing agent and having an~average paticle size of
not nor ethRan20%5by] wedpht Zot Besvdidascontendsiof, tived haatomgmiistasd vent ,
and r-gnoug@?:.a curing agent conposition. Here, it is desirable
that the*R&at- F&fant resin particles of the group 2 is 5-50% by wei ght

to a solid of thg heat-resistant resin matrix. i.n the prepared adhesive
agent . Furtﬁgfﬁﬁ?Fm?§ade§F ﬁFéitﬁanPﬁét%BPg PTr REFR3FaRHe &R he

t her nosepihagiv8siEBrothbhalaeesp1isangibhen ea&a&as_%;c td die" plesth®
group 2 is 1/4[err]4/1. BRI EF DESCRI PTI ON THE DRAWNGS - The
i nvent i-ohRWPRELIRR, d¥BdFhbée @RPAPLEf Ofc SUPPresshingatbensumingy ofr dhengs,

wh in: . Lgg. 51 di [ ' LI '
'nthe pranagive,vbidh; 1heerrabTyCLagkaliTy fnk Sfires dF 101100 PrOCSSeS

8 . preskeeatibhy oiighcempirisddi bfveepinc estpusiitiohhgradbesiva,f or
el ectrol ess, pl atihg according to the inyention; Figs. 21-24 are

di-agr amB8FR 9FetRS; SFOYP, BFFRETeH: dBs8EVapRet ferprédturronabd kept or

mul ti| aygreBerpb@Uifi 4CHEPaPAREE hiEhAENtBAdhEI ¥RoRRAESSS USiNg the
. adhesive for electroless plating according to the invention;

group 1l: a resin.composition comprising an uncured
‘thermosetting resin which becomes hardiy soluble in the acid
or oxidizing agent through curing treatmént,

group 2: a resin composition.comprising a cured heat-
resistant resin pérticles soluble in an acid or oxidizing
agent and haviﬁg an average paticle size of noﬁ more than 1.5
zm, a thermoplastic resin, and an organic solvent, and

group 3: a curing agent composition. |

Here, it i; desirable that the heat-resistant resin
particles of the group 2 is 5-50% by weight to a solid of the
heat-resistant resin matrix in the prepared adhesive agent.

Further, it is desirable-that.the weight ratio between
the thermosetting resin of the group 1 and the thermoplastic
resin of the group 2 is 1/4~4/1.
BRIEF DESCRIPTION OF THE DRAWINGS

The invehtion will be described with reference to the

accompanying'dréwings, wherein:

Figs. 1-20 are diagrammatic views illustrating

procsses in the production of the multilayer printed circuit



Fig. 25-is a graph of a particle size distribution showi ng one ‘enbodi nent
of a relation between particle size of heat-resistant resin particle and an
"existing ratio (existing anount) of heat-resistant resin particles at this
particle size, and ' Fig. 26 is a graph of a particle size

di stribution show ng another ‘enbodi ment of a relation between particle
size of heakd thirought seas-adddtivel provhsan wsdigt ithe reatiesifwxifin ng
amount) of heat-resistant resin particles at this particle size.

In the dedmchgolesgePlatdinghascrrceng tP the c"é’c"@é'&:iwns"ubstrate, 2 an
interlam nar resin insulating |ayer(adhesive |ayer for electroless

pal ting), 3 a peFigaenlradi srepdiporgomadia views;dllysdratdmduct or

circuit(inner Layer t an | c it | LU ndsayer
pattern) ?rgcsﬁe%pghi %ref g’%“éﬁ‘&%@‘, o?ngﬁ.‘\ﬁ a ol%lqgé; gl&per gil 91 a

t hrough beked tBraughseddiidiver protess msjnendthd achegsive fiomwl ectrol ess
plated film 13 _an electrolytic plated fil 14 a salder resist layer, 15 a
ni ckel pPAECAFOLesE PLEFIRGFCFIIRe ¢ ,1E¥ﬁ§%PFQH sol der body(sol der

bunp) . BEST MODE_FOR _CARRYI NG OUT THE | NVENTI . . In,case of the
sem - addi tive prBégss25i &5 & gEEREsqfy2 P@‘ra‘n’sc?; \?&%H&’Fﬂ@é‘%ﬁé‘ _
el ectrol %i%iw%lhgﬁlgﬂgf biloRERRaH e RleAliti%r Bitiledds dix®4iaus |94 Jgendd oned.

Ther ef or €, epression of the roughened surface’is deep, the
el ectrol aeat-resistant resin particle and an exgsting ratio plexigting mis

apt to be left in_the depression, which resyl.ts in the.l. i f_the
i nsul at i WPQ%?ngngSagégﬁglﬁmeﬁe%é’?r%?ﬁﬁ?e =h ﬁ:&l%nm%ﬁa, éa'? he
depr essi @4 z@as aagsi npl e shape and is shallow, the peel strength of the
plated filmlowers and the conductor is apt to be peeled off. In

case of the full paddi bevesPeOgeaph bcaPphirddicl® size distribution
showing another embodiment of a relation between particle size
of heéﬁ—résistant resin particle and an existing ratio -
(existing amount) of heat-resistant resin particles at this

particle size.

In the drawings, the reference numeral 1 indicates a
substrate, 2 an interlaminar resin insﬁlating_layer(adheéive
layer for elect;oless palting), 3 a permanent resist(plating
resist), 4 an inner-condﬁctor circuit(inner-layer pattern), 5

~an inner coﬁducto; circuit (second layer pattern), 6 an“opening
for viahole, 7 a viahole, 8 a copper foil, 9 a,througﬁ hole,
10 a iesin filler, 11 a roughened layer, 12 an eledtroless
plated film, 13 an eléctrolytic plated film, 14.a solder
resis£ layer, 15 a nickel plating layer,.ls a gold plating
1ayér, 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 dissolve and remove the electroless plated film beneath the
plating resist as previously mentioned. Therefore, if the

depression of the roughenéd surface is deep, the electroless



catal yst remai ns beneatth the plating resist as previously nentioned, so
that if. the depression of the roughened surface is deep, the insulation
resi stance val ue between lines lowers under conditions of high tenperature
and high humdity. On the other hand, if the depression has a sinple shape
and is shallow, the peel strength of the plated filmlowers and the
conduct orplatedit f1imbis paptetiocbé Leféwiaecthbedapsessfiohhewhdrh- addullivse
process. In this gon ection, the adhesive for electroless plating
[

accor di ngi®otPRelPYREHRT oRE| S8 HIRIELBEESBATRYLSFABFRIVAYUEnDS tWeen
heat - esi 5148 . T 66k NLHS' bLhkLEShEAN) NIraBnaY BEBIRssRBA! habeaSkigpdh N0t NDTe

than 1.5 [err] m preferably the heat- resistant resin particlées having a
particl e shapedandridpushahlowat theppeelcstrengthi nfatheaklatedhifslm

di stributj ' t 1.5 [t Lt | vented to
ngierlhg i%@%#%§%%%du%$r%ﬁﬁgggﬁﬁﬁeigagég}Fﬁﬁ%eggégigﬁebfhe h?sggﬁufpoﬁ ofO
the resin particles havin | arge. particle size (i.e. e de e sion of
the roughened surfFAaceRs ¢ 3‘3‘%?1&?+£V\3 'ﬁ%rﬁﬁ°i(‘ﬂ%sdi %IQ@'@ ?é'ﬂ”&ue of
the el ectat£bps! Abpslins | BohdathetHEPpLaEiag +8si8EDNEUpREvEBAsaoUNt Of

the palladiumcatal yst beneath the plating resist is decreased, so that
t he i nsul®enrbioned; a3 | ¥yt pf wthe depvesananpefwehe reyghenednsprfageured

whi e maip a&é‘éﬁg e :?%%gi&&f%npfSéiéEéEQQWaﬂS%&@w&Qﬁ .’L&?HQQ?ES%EE” ace

havi ng shal | owdéeprFessi _ _ .

I'n the adiedéwr ccdmidi€licns rof dssglhl bémpgratase dang highhRunfidesiyl onont he

heat -resi stant resin particles are not ppore, than 1.5 [err] min _the

avefage pi®icHReSiBandantf pFRe faprgseioR B2s 3, simplesshare 8pdi Bt on

that the pRUii&he Shd pddh FsPP@KgPh of the plated film lowers and the
conductor is apt to be peeled off likewise the case of the
semi-additive process. '

In this connection, the adhesive for'electroless-
plating according té the invention is'characteriZed by
including the héat-;eéistant resin particies having an average
particle size of not more than 1.5zm, preferably the heat-
resistant resin particles ha&ing a particie size distribution
that.a pafticle size in a peak of this distribution is nct
more than 1.5zm. As a result, it is prevented to make the
depression of the roughened'surface deep due fhe dissolution
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 electroleés plated £film in the |
depression is removed or the amount of the palladium catalyst
beneath the plating resist is decreased, So thaf the '
insulation reliability between lines and between layérs can be
ensured while maintaining the practical peel st;ength even in

N\ the roughened surface having shallow depressions.
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the distribution is not nore than 1.5m so that the depth of the
depression forned by renoval and dissolution is shallow without the resin
particles having a large particle size as in the conventional techni que and
there is caused no gap even when the roughening too proceeds. Therefore,
the printed circuit board produced by using the adhesive containing such
heat - r esi st ant resnntneradnéssvesfexcelbemrolesshglaminbaanm@qdmnge

bet ween- 1 ayers. In the printed circuit board produced by usin the
adhesi ve EBRt APRERGLPRe KBS BRBLTERIStARS ﬁeﬁénnt PariC1a%, gRe, a0

SLrength §An°2 834"l Ak Fleblo | Be-dRigspL oL, ;Pahgﬁagaggsﬂ ha%f ace

Is shallo case rve p ocess t he

phot osenst,h&ecnessmzéaass&szbuthenf ShER! itha gara:helel aliizeg irPS Hediordred
on the roughened surface is subjected to. light exposure and devel opnent to

formthe phetdﬂgtrébutionThsraburmprefthha depremsi so thathéheodgbéhedf
surface is_deep, the developed residue of the plating . resist is liable to

be retalnEEelﬁePﬁﬁsﬁéﬁFeggFEﬁ Py EREOVAYeAPFORLSROMERFEPR tife SBEFIEsi on to
be for”Edwhéhéﬂﬁl£ﬂ&’ﬁaglﬁhﬁaéﬁibihs'ﬂabﬁﬁgdQpi§§§b0§aiﬁﬂd@@“§£ﬁep%s in

devel oped, so that there.is hardly created”the devel oped residue of the
pl ating rthesbpnuenteoaalltechSLQBprasdl@here dsdcagised ow, QBMeeWEwerlng of .
t he peel ren i n case

o heC L HheBaBhE, bRubhiehing tiorBRacReds - o TRETOLP By, SO PALAEEhy t b

el ectrol egsrghateBoatinpo8dhbedr Byolienag tHef adhesse! Bahthiaiplgaisuit
resi st does not remain In the depression of the_roughened surface, and

even i f theaaeﬁeesstent EeRbBcP3RALFORS LRcSKSRLLPRE 4R the gosm lgtiaggt h

is relati reover, when the opening for the formation
of the viéﬁé%e ?g %Fﬁganby ¥e§Et exposure and devel opnent,- | aser

processing o therlifg, ,pﬁneg&eausu 97 8hea pAbASSEA! BY B8:5GTRAS a5 2

residue in the bo € opening orna I on e-viahole. In-
t he i nvenadhasit8ecdntaihind- thesheaantes&stanparesﬁhepasthunbe i khaci d or
. oxidizing agent having an average particle size of not nmore than. 1l.5[err]m

(pr ef er abPF2Btical gpeet [ FRFeRFEN SRR BRt PRANERINGHN VPP 1f o the

depression of the roughened surface is shallow.

For example,; in case of the full—additive process, tﬁe
photosensitive resin layer for the formation of the plating -

. resist formed on the roughened surface is subjected to light
exposure and development to form the plating resist.
Therefore, if the depression of the roughened surface is deep,
the developed residue of the plaﬁing 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 develcped, sc that there is hardly.
created the developed residue of the plating resist, and even
if the depression is made shallow, the lowering of the peel
strength is relatively small.

Oon the other hand, in case of the semi-additive
process, there is a method of directly fqrming the electroless

" plated film on the roughened surface, so that the plating

11



el ectrol ess plating, so that the above residue can easily be renoved by the
roughening treatnent with acid or oxidizing agent and hence it is not
necessary to forma |ayer for the renoval. of the residue beneath the
adhesi ve | ayer. In the invention, the resulting depression is
shall ow, so that even when adopting either. sem -additive process or full
addi ti verpsdstsdoeshnet remahn for the depression ofh theyineychened o of

| i ne/ space_(hereinafiter referred t.o as _LLS simly)=_lLe t han,40/ 40[err]lm
The heat§P§§F§Fan?nge§Vﬁnpé$tF@FegegfggP&gﬁbzfggFﬁé'shﬁééﬁﬁﬁﬁ?%ﬁe
preferabhgwk@ilg sEhehbCpbepaktirehgthi Ast eadadiivenguathapar.ticl es. Because
when the heat-resistant resin particles are ground particles, the

depr essi on shapembRediér! OWEERNEHeSEpEASAG EoshRhA ZBEMELHBHS cEOREANt ration
is apt to be caused in t he sharped corner and cracks are liable to be

creat ed wishelaeigofnomedhbyughghtaexppense and develppmendat l88eitst ant
resin papticles,gue.taygrablgot 0oplaye: 30 UCEANe AL BLY £920
PRt - wWdnt rfrcre Chr R the

0.1-1.0[8 hé averagé Tpa SIzE IS WMt ovenﬁénge,
the dept pethihiBeas a residue in the bottom of the opehing for thelepression

formed b dissglvigg and renpving the heat- resistant_resin particles is
appr oxi nBPERStRARx ST obBAt VpRPLiem IR the ingentippgthe fing,beat-

sem - addebLygeBhPCESSin! Bxeh 2ELLOLETALRLALAT bl TN olels BARAC ARHE OF
portion can easily be renoved by etching and also the Pd catalyst nucl eus
exi sti nghkeffgt &nt Aeetaget paresielpl sied bl Aotamogasithunba .5emmved, while
the peel strength of the conductor portion can be maintained at a practi cal
| evel of (fr@férs8bky/ @nl-Dnlm) carerexbstient ninhthé vadhesiitirei fexrprocess,

t he anmount of Pd catalzst nucl eus_ beneath the pl ati,

ng resist can b
decr ease®leftratess R E%%?inﬁ°r§§?§ttP§s ﬁ?eoﬁeFﬁQ%EOEEHcﬁﬂﬁlﬂgigﬁbn can
be renovednos8atl Byt thY CPohdhbngCRE8aAERAL FitHAhLIY okNBxidizing

agent and hence it is not necessary to form a layer for the

removal of the reeidue beneath the adheeive layer.

In the invention, the resulting depression is shallow,
so that even when adopting either semi-additive process or
full additive process, there can be formed a fine pattern

having a ratio of line/space (hereinafter referred to as L/S

simply)= less than 40/40um.

The heat-resistant resin particles according to the
invention are preferable to be spherical §articles instead of
groﬁnd particles. Because when the heat-resistant resin
particles are ground paiticles,-the depression shape in the

'roughened surface is sharp and stress concentration is apt to
be caused in the sharped corner and cracks are liable to be

created from the corner through heat cycle.'

The heat-resistant resin particles are favorable to

have an average particle size of 0.1-1.0uzm. When the average

particle size is within the above range, the depth of the

12,



peel strength can be maintained at a practical level of 1.0- 1.3 kg/cm

The heat-resistant resin particles are desirable to have such a particle
size distribution that a peak of this distribution is not nore. than _
1.5[err]m. preferably 0.1-1.0[err]m . Particularly, when the peak of the
particle size distribution is existent in a region of 0.1-1.0[err]m it is
desi r abl edepaession! fotmed BeVidikiselvihg@ndtemdvizg GHe Haat-he

adj ustment of the particle size distribution, the particles constituting
the heat resdistanft resinnppatiicdless isr approximahely &makn akicwteBx mhe

I nfluence of the resin particles having a |large particle size as in the
conventi onal techasgaeresnltpnphetheysbmichdditivedprocess, thien this case,
the particle size distributiaon_of the heat-resistant resin particles is

measur ed SyerkTelegss Pratefohid®afle My HRCCOSCUCAT ROFELRE R ory of the
|aser difEpaghi,Onks cahbeeliNByPEeeRIfganky R sdethid BRd BthA¥st nucleudM

first, a laser"beamis irradiated to~the particles to be nedsured to
. spacel y cemassiagpbheneatthothei ghecitrrdesist plaitedr ifidm eanoleaskidy be
diffractign/scatter i : e_Li

A ht. T ht . '
13 TemSRls BRLY S FRET PROL BECRROEE R R, SSIHCLOF POEHEN R ¢ he
size of the mpaiht8ifed dBak practheafanbiveleoF 2€0and3t kg/lcmght onnteeiesi ty
distribution pattern are existent as a relation of 1:1, so that the
particle Stherchande ipethei EWlbyagddbigrngroressi githe amenat pf P4
di stributj e ~fhesaat ual P I al.e
conprisedbgga%g%§ %QF%EEFe??n?ﬁggefgge?ikfgﬁgp%%?3%5??%5d?%tF%%%F%%ﬁd
pattern i andaapsbi theopldtihgaresdatsrastidnengnl thet soafluctspepbrtd on

particles. Therefore, the parjicle size _distribution. of the _s | e

Darticl o GRBUDE Fenckpty SPolhRFoRVEReLh HBA FRBRESFHPBNLF: FERLLPMYbEA%on

patterns. peel strength can be maintained at a practical level of 1.0-
1.3 kg/cm. |

The heat-resistant resin particles are desirable to

have such a particle size distribution that a peak of this
distribution is not more than 1.5um, preferably 0.1-1.0agm.

Particularlj, when the peak of the particle size distribution
is existent in a region of 0.1-1.0um, it is desirable that a
standard deviation is not more than.O.S. By the adjustment of
the particle size distribution, the particles constituting the
heat-resistant resin particles aré.less than 2um, whereby the
influence of the resin particles having a large particle size'

as in the conventional technique can completely be eliminated.

In this case, the particle size distribution of the
~ heat-resistant resin particles is measured by laser
diffraction/scattering process. A measuring theory of the

laser diffraction/scattering process will be described below.

At first, a laser beam is irradiated to the particies
to be measured to spacely crsate a pattern of light intensity
distribution of the diffraction/scattering light. The light

13



Moreover, there are Shimazu | aser diffraction type particle size

di stribution nmeasuring device SALD- 2000/ SALD- 2000A and Shi mazu | aser

diffraction type particle size distribution measuring device SALD 3000 nade

by *Shi mazu Sei.sakusho as a neasuring device utilizing such a |aser

diffraction/scattering process. _ ~As the thus obtained particle size

" di stri but iaBensbeyedistaibatibhopabebrpenhbhgepatini akeordancantridh ahiest i ng
ratio (existing quantity%_of the resin _particles indicating such a particle

size as sBbA, OF okhexBRpFRCLeR - Fi FRatoss,nfhegParficler #ig@arNG Y& ticl e

. size distgiuti efel [ LN Igting ratio
of the re%%ﬁﬂ%aﬁgF%ﬁgg?P &féﬂrﬁﬁ?ﬁi?ﬁeﬁ?ﬁ$gﬁgzg%% %ﬁggﬁégs-?és?étant resin

particl esratatiamwoofibl elf osbatbabneheecphartficllbe spaet cehebei spediisiiedblyi on. -

That is, th i f.the existir i 0.(existing quantity) of th
osin parbReTiied Dhe LiGhe sneRpStky aBd T b bR PR E R (Lt o, “the

| ight scattering resulted fromthe distri u%ion of the gartlcl si_.ze can be-

controll ed and hetR® IR j@?ﬂ%ﬁ% 1RsP3h B oRESPRSSOTRET-PR r Ot many
mei nt enanggerpicidg. Provlbrbrbse Ca3YgRBIihbBnsity distribution Fattern is
14 scattering of the properties such as peel strength and the
| i ke har dkypbbing sofindiffvaptionbacatteninghdighteanfbrepgrectdve i n an

excel | ent_nmass_product, on. r r, ' f particle
Sise df SPTRLLFINET o FAFFPEa S the RRREPETRya S ALPHPITRRLeR, oB the
classi fi coduiplle Paryidle Ofréties! i¥ecalculated FRoimhehadpeiedellight

el ectrol ess plating_ according to the invention, the mxing ratio of the
heat - r esi SebpRsiesi dipbribPetianipattemosyy weight, preferably 10-40% by
weight to a solid content in the heat-resistant resin natrix as a weight
rati o. The reasoRMQZEQYRE, \FRere RTe Shimpart 12ses HECE3AELPReEYPBO nuch,
the brea | ' AES t EPR-1¢) pe s gatg-t he
progressﬁ%%aﬁ%?éE%é%%ﬂ#%%eéﬁggkgﬁgéhggg %é?&r%ﬁgﬁgﬁeﬁ sur?gggycan not - be
formed, vE0OGA vdreh Slnimamsi bapartdiffsaatdonotypenpartisie sheec| ear

roughened,; .\ ribution measuring device SALD-3000 made by Shimazu

Seisakusho as a measuring device utilizing such a laser

diffraction/scattering_process.

As the thus obtained particle size distributioh; there
is a relation between the particle size and an existing ratio
(existing quantity) of the resin particlés indicating such'a
particle size as shown, for éxample, in Figs. 25 and 26. The
term peak of particle size distribution 'used herein means”a

maximum point of the existing ratio of the resin particles.

In the invention, Ehe heat—:esistant resin pérticles'
.are favorable to have ohe.peak of the particle size
.distribution. That is, the maximum value of the existing
;atio (existing quantity) of the resin particles is one.

By such a particle size distribution, the light
scattering resulted from the distribution of the particle size

can be controlled and hence the developed residue becomes

less. Further, the maintenance of the product_is éasy-and the
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surface can not be forned. In the adhesive for electroless plating
accordi.ng to the invention, it is necessary that the heat-resistant resin
particles are previously subjected to a curing treatnment. If the particles
are’ not cured, they are dissolved in a solvent dissolving the resin matrix
and uniformy mxed with the matrix and hence only the heat-resistant resin
particl eSséaﬂtéﬁinéeb:ECEhéeb.’toﬁér@ii.éaob‘ﬁ&ﬂ asd perlDedenigith aeidl tdie -
oxi di zi ng agent. I'n the adhesive for el ectroless plating according
to the i n&élgﬁsi_bﬁ;d%meﬁﬁﬁgést ARg thei PFipted cdrsyid beasdoran be

photosens#&&;iggdaiﬂagﬁ %ﬁaéﬁEgﬁtOEaEQe?QBEScEEBQ.grO“p) and a conposite of
(rnclu pho

t hernosetting resin I'ng a case o fosensitizing a part or whole

of thernosetting gro nd h LC_Lesi be.used. .

heat - r esi st ant rég?ﬁgﬁgfffxthé §&§RQL§§E£ of §gg§&§§8 ?ﬁg§n§%§?5%%§t%8§in,
use may bgsnagerobdepakybyeaeitrplfagalli separhtion)! gk ¢2asesifdcatddn)e

| i ke. As the epoxy resin, use may be nade of novol ac-type epoxy resin,

al i cycl i cSeP¥iar % Bhandikee |ike. It is desirable that in the
thernosetting resin a part of the thernosetting functional group is

repl aced with phot®sErsiadiesiyeuor oelaphrrlpast Bderangi sreprdings tes
because i he._] m | t1.0g; Lhayer i e LA .S

adhesi ve éﬁ%n%n?%%?iéﬁhtg?%shggﬂéargggﬁgcé%pgﬁgn%géﬁggﬁﬁéfﬁéggtf%%%%resin
wi t h photpsetttlesiiy, 5+5@%sopenwedghtor prefevabliyl 20-40% bgsweighd ftor sed

in the adhesiye | ayer: by the |]jght exposure. and devel opnent treat nent. .
Mor eover , SP++Q BER et %Bo epng%ér?EéFﬁﬁggtFﬁﬁ@ngFﬁ 1fsaﬁh6tU§éH?Ftized,
it is acryheisd ﬁﬂérféﬁébﬁgiﬁﬂEﬁaﬂeﬁﬂéﬁrihbcrésiﬂy?Sﬁﬁihlésaﬁhé or the

like. Particularly, an acrylated epoxy resin is optimm As the
t her nopl asentaired ntogswuehy thenhueakaggorfeinterianphaneingulatdophdse,

i 46 andebhees g SRGsed R B LRR PR RS o LHE"ROMLRER R, 80T occ

t han 30%hence a clear roughened surface can not be formed, while when

the resin particles are contained less, the clear roughened

surface can not be formed.

In the adhesive fér electroless plating according to
the invention,.it is necessary that the heat-resistant resin
particles are previously subjected toc a curing treatment. If_
‘the particles ére-not cured, they are dissolved in a solvent
dissolviﬁg the resin matrik and uniformly mixed with the
matrix and hence only the heat-resistant resin particles can
not selectively be dissolved and removed with acid or
oxidizing agent. '

In the adhesive for elecfroless plating according to
the iavention, thermosetting resins (including a case_of
photosensitizing a part or whole of thermosetting group) and a
composite of thermesetting resin (including a case of
photosehsitizing a part or whole of thermosetting'group) and
thermoplastic resin can be used as the heat-resistant resin

matrix.
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by weight to a solid.content in‘the resin natrix, nore preferably 10-25% by
wei ght ito the solid content in the resin matrix. If it is not less than 30%
by weight to the solid content in the resin matrix, the thernoplastic resin
remai ns at the bottom of the opening for the formation of the viahole, .
resulting in the peeling off between the viaholes and i nner conductor

circuits due to bag enat thdirinpsattihgare’ddn!,eHse may b @=ldRAlcH %gsa?ant
resin matrix is favorable to be a conposite of the epoxy resin and PES, and
PES i n t hzesénpophepolic resin, polyimide resin and the like. As the g

| h % b i aht: | _ . ei
mat i, @Bty YpREh] haklnly: B’ Mo E nc¥ot el iR erkiy Ylin {1011

i nvent i onalagyeliteapdxfsstebins amed atlend ik@si n, urea resin, guanam ne
resin or the like), epoxy resin, bisnaleimde- triazine resin and the like

can be used as a pBtesi absieablibethas! inethe! dhbrmosettingt relsdh a part
In the adhesive for electrol ess . .plating_according to the invention, am no
resin (suef kBenthesmpgetéipg, fupekiopailn SrQUEndF FePdased i the |ike),
epoxy resj ' Egid striazi ' A a d as a
mat eri al #g?t?héﬂﬁég%g%egng nFBres ﬁE%ZPPFEQ%E%QgtEHEQEE rgbégf, t he
epoxy resbasanae bfit theaihyelpdamiepar ddstiiadhieg dalvelr ds foxmed &y

oxi di zing agent and ones hardly sol uble therei.n b roperly sel ecting kind
o o L gosuRng! aR08, SRR eneagURR L Raat, bR Re B By FREiE SREEARGK i o

by curingtlbSphepabs&ttYRE SB8XN AHitHOPRbtdskhsatidiitle ¢Hel BpeGeiYs | S
easily soluble in chromc acid, while resin obtained by curing cresol

novol ac t ¥t thexyiahtiesecmayi easidyvi bedfssmed dwv ithe agbesive dawen by
sol ubl e i h ) | - ive for electrol ess
s %?%%Etgﬁ%%Sure & 'dewgig - %aiggg%fo.B-stage by

pl ati ng accor e 1nvention nmay-be rendere

I npregnating in.a fibrous.gsubsirate sucg s ql cloth or e _like, or my
be shaped intoqgof??ﬁ?rFu%?hgr%aF ﬁﬁyw 3 ?hgsg PO ETE GRS RG, ST

Mor eover, ighphotbséhyetiseds! et el @éfylated by reacting with

| ﬁethacrylic acid, acrylic acid or the like. Particularly, an

acrylated epoxy resin is optimum.

As the thérmoplastic rasin, use may be made of
pelyether sulphone, polysulphone, polyphenylene sulphone,
polyphenylene sulfide, polyphényl ether, polyether imide and
the like. | '

The thermoplastic resin is desirable to bé less than 30%
by weight to a solid content in the resin matrix, more
preferébly-lO—ZS% by weight to the solid content in the resin
matrix. If it is not less than 30% by weight to the solid .
content in the resin matrix, the thermoplastic resin remains
at the bottom of the opening for the formation of the viahole,
resulting in the peeling off between the viaholes and inner
conductor circuits due to bad continuity and heating test;

The heat-resistant resin matrix is favorable to be a

composite of the spoxy resin and PES, and PES in the composite
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pl ati ng according to the invention may be flane-retarded by hal ogenati ng
the constitutional resin, or nay be added with coloring matter, ‘pi-gnent and
ul.traviolet ray absorblng agent. And al so, the toughness and thermal
expanS|on coefficient nay be adj usted by f||||ng fibrous filler or

inorganic filler. 17

Then, thespLéssethan’ 80%tbPoredgtei 88 khsoddbcsoneechd’ o edie @Je%a;& plating
accordlng to the invention is a printed circuit board conprising a
subst r at ¥2ShSERRETRAMR SEBETERyer for el ectroless plating having a

roughened Surégcﬁay ﬁﬂ?&dgﬁ&"él&bf:%iéséo{oﬂ@lﬁ e%ﬁ%}pﬂ:@&i& ehed gdr face

of the adhesi esive layer 1-s-conpo dhesive for
eIectroIrswemtﬂ¢mngaﬁbnueﬂebyndKspehsaagmeﬂamﬂnbeahslnesurban&es&m n
partlcles soluple in acid or, oxjdjzjing agent into upcured heat-resi stant

resin meFYFRETLRY| FRSHR (BF ™RR 4EFR) or SBRFYi FRAGRagBRERRARITIASCUr i g
treatnEnEr1a£ﬂﬁéQ§é§iﬁzﬁﬂd'ﬁhéhfikéhéaﬁeﬁé ﬁséassana ﬁﬁ%%glﬁgrkbﬁl%ﬁehave

an average particle size of not nore than 1.5[err]m prefera
O. 1- 1. Okeat-resistant re$¢ntm®rp¢¢he%d circuit board accordlng to the

i nvention, the Ti-?tt:r{ esggﬁgglvé %%IPg %%\rélg 55%?%53?5 a{r{gé 5[err]m

in the average particle Size,

di st ri buthenidvaitide, rmimslﬁesiﬁe(sﬁcn 8e ke Dimi hBerdsshr i Qubhon i s not
nore than 1.5[err]m so that the depth of the depression f or med by renova

and di sSTRIAT oFHANINNS FRFHR Tt LRAclikR] n PRPXY cFesinavbPhgnalpingde
particle size-as in the conventional technique and there is caused no gap

even wherETIRZing grRfim@Enrdothe ob@é%lscaqkk?eﬁ%?‘é agha paterdalcfesutheboard
accormrﬂhééLgégaéfgﬁgnfégi$§% 1&g adhesi ve "‘cont ai ni ng such

heat-resistant resin partl 'S exceIIent I n
Mbreover, the epoxy resins can optionally be prepared

to ones soluble_ln acid or oxidizing agent and ones hardly
scluble therein by properly selecting kind of oligomer, kind
of curing agent and the like. For example, resin obtained by
curing bisphenol A-type epoxy oligbmer 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 soluble in chromic acid.

'Mbreover, the adhesive for electroless plating |

- according to the invention may be rendered into B-stage byf
impregnating in a fibrous substrate such as glass cloth or the
like, or may be shaped into a film. Further, it may be shaped
intc a substrate. Mbreover, the adhesive for.electroless
plating according to the invention may be flame-retarded by
halogenating the constitutional resin, or may be added with
coloring matter, pigment and ultraviolet ray absorbing agent.
.And also, the toughness and thermal expansion coefficient may

be adjusted by filling fibrous filler or inocrganic filler.
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the insulating property between |ayers. Further, the printed circuit board
according to the invention maintain the practical peel strength even when

t he depression of the roughened surface: is shall ow. In the printed
“circuit board according to the invention, the heat-resistant resin :
particles are favorable to have one peak of the particle size distribution.
That is, the Then, the printed circuit board ui&fng the adhesdxenforval ue

of the exjstjng.ratio, (existin antity) of the resin particles is one. By
such a pAISPEFaLess PlnEIPoLaProRtiPRetr SHe SEYERELPRy LPc8uPESRtRRom { he
di stribugipBupt bO&rdaébinsteshgeaCaivheraeatr al badeandahags et Haydevel oped
resi due becomes less. As a result, the wall face shape in the opeing

portion for eletbreléessgpbating having| a rbughenhededurifrcei t abdard

accordin e_inventiong the.roughened surface of the adhesjive layer is
favorabl%kéé@%gﬂﬁ %ﬁ%ﬁ%&gsg?ﬁﬁeﬁeﬁ?h F fﬁﬂgéﬁ?gg[sPF%ﬁFe ? i%hedepression
depth i sadthesivdaldyet, athiepr£anésiveepaPeRMBE=36mpbeed] BE Ant Banegugaened

surface fornmed by the conventional adhesive, which is a range of not
| eavi ng 9% ptegerriessRIRRRY faemedcbyrétererpiagequrefnhestdi ssol ved

and rem ; deneat ' ' esi d; e af : easj N e anount
of then?zﬁ%édl um. ciztibtéa:{}ssé)é %"’6 eué %%%%%?ﬁ %ﬁ:g%%y?%fggg‘g?ﬁb gg&g%
Furt her nionty uncusedrisdat-abdsisbant t hesinugatnixl harfiagesohabldepnessi on

depth of_ 1- d.th t I f th eak Pc) of the roughness
ng"a (2). I[%l:)%ﬁ%?zatﬁ%qcﬁo# c’é%lz%\’ﬁu gcuﬁlgqf)ﬁ??é?ﬂ?;r] 0.1[errImis
10- 2500, cHa¥adtuii zad | 116 ¥ALE Orie MER 1 FEELE£ddt Orabh M paLES 180 REGE,

réspectively: Wth such decreased nunber of m nute depressions, the
pl ati ng areswErage panieitleas dizmen of not more than 1.5um, preferably

0.1-1.0um.

In the printed circuit board according to the
invention, the heat-resistant'resin particles are not more
_thaﬁ 1.5zm in the average particle size, and pfeferably have a
particle size distribution that the particle size in a peak of
the distribution is not moﬁe than 1.5um, so that the dépth of
the depression formed by removal and dissolution is shallow
_without the resin particles having a la;ge particie size as in
the conventional technique and there is caused no gap even
when the roughening too proceeds. Therefore, the printed
circuit board according to the invéntion having the adhesive
containirnig such heat-resistant resin particles is excellent in
the insulating property between layers. Further, the printed
circuit board according to the invention maintain the
practical peel strength evén when the depression of the

roughened surface is shallow.

In the printed circuit board according to the
invention, the heat-resistant resin particles are favorable to

have one peak of the particle size distribution. That is, the
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remai ni ng on the roughened surface in the full-additive process, and the
electroless plating filmand Pd catal yst are prevented fromrenai ning on

t he roughened surface. It has been found that the peel strength is not
reduced .wth the decreased nunber -of the m nute depressions. The
number of the m nute depressions are counted or measured by nmeans of the
atom ¢ f Qi€ ik PSTE AR S Yokl ¥EDHG £RtisaleLDsting. ;‘guaﬁts_hg) Agfnede
oper ati on(resonance)

after 10 FRTAR RATFLNSS 1R at |%Ye%@ltlr?cpﬁtasehevw-zeoﬁéﬁ&ﬁtbﬁtwn,
The -Japa ﬁgt#{ t t 054 o]
roughenegﬁgél;r:1;l"i<'§%(“:JI Iﬁé]c%%%gié && f%&}lygl? %r?llgggﬁgégﬁ%laé? t@\%t h
respect tpasticdile cnmmahmfemtrdabbedoamﬁ luehce bhetdevenaape(iPc) of the
roughnes 5mm |l ength of_the surface, whe

0. 01[err]‘i’£ﬂ’é’?“ﬁ Pegnes n’rg%sizoﬁ) é"o-’r‘ef;‘r"i1 te’Fheaﬂﬂl%hEa‘E’BuﬁPaﬁﬁl 4B &het he
peak(PC) Wl JdLEd ot SF rw}:.aﬂoﬂeié]é‘%éé 25000 or greater,

respectively, however the nunber ~ of the m nute depre55| on |s excessi ve,

and the plating r d8! & kp&rg @6@?'{’ remains in
t he roughened sur ce rﬁq’tﬁf' ng%% peel strength not |rrproved

I n the prinitendion cuthe ooughenadrsiirface ¢fictipe eadnesivechéyen tonprising
a substrate having farmed thereon a conductor.circuit, a cured adhesive

| ayer forfas/akid &2 Ha i hFIRFIRL oM mt%tfb%tw:by &l%-per'%lﬁﬁg cur ed_

heat - resj ticl aﬂgg%
uncured Neat-Tes] gfan res%%%a rlxﬁ%‘ y so‘?‘%)’?ésgﬂg OoXTI di ZI ng

agent t hrpwdhnC ¥hieNGcbBainRl isurFacel Haard By itk cfdiﬁi&iﬂ:ﬁhéi‘e adhesi ve
| ayer in such a manner "that the heat-resistant resin particles are

di ssol vi refhesiveenotteidsh diral a arengg et mtdutﬁmrlmrmtplata@dfahnteﬁen
: roughenedfs L&I aC%.ectroless plated film is dissolved and removed

beneath the plating resist and capable of decreasing the
amount df the palladium catalyst nucleus beneath the playing

resist.

Furthermore, it is preferable that the roughened surface
has depression depth of l-Siim.and the count value of the peak
(Pc) of the rocughness per a 2.5mm length of the surface, where

0.01=Pc=<0.1lzm is 10-2500, the count value where 0.1=Pc=1.0

lzm is 100-1000, respectively. With such decreased number of
minute depressions, the plating resist ié prevented from
remaining on the roughenea surface in the full-additive .
process, and the'electroleés plating film and Pd catalyst are
prevented from remaining on the roﬁghened surface. It has been
found that the peel strength is not reduced with the decreased
number of the minute depressions. ' |
The number of the minute depressions are counted or
measured by means 6f the atomic force microscope (AFM by

Olympus Optical Co.,Ltd.) in the AC mode operation (rescnance)
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the printed circuit .-board is characterized in that the adhesive |ayer for

el ectr.ol ess plating contains nore heat- resistant particles at the side of

the substrate than that at the opposite side thereof. - According to
such structure of the interlamnar insulating resin layer, it is possible -
to realize shallow roughened surfaces with high roughing ability, providing
a mul til ageeediprmbhetesi BLowerbtgpd biatig bileetpictidéynsemodali nute

vi ahol es. . ' ' 20 , In

concr et e9PPF2F4%Resirabl e that the adhesive layer i$ forned in

doubl e- "ayer(undﬁﬁéaﬁéﬁﬁégeuﬁ%ﬁéﬁiﬁé& hBenbeghp1iestsbanitonabtiglees in
t he adhesive | ayer at e side of the suEstrate upperl ayer) 'is 20-50% by

wei ght tdisclokes suchenoughenad Huafaceswithnwhighi gopducter while the
heat-resi stant,particles in, the adhesive |ayer,at _the o it i de of the
subst r at StEPPEF a&%r}ni§°ﬂ8?°§es + aﬁe§3?§§ %giSHFﬁbﬁgggggfggﬁan 20% by
wei ght tguarseb] deeenesBhtobalie BgatheepeakanPc) esiEnthat Foughness per The
conpoundi ng quantity of the heat-resistant resin particles contairned in the
under | ayar 2 oSmhhtengthsofethaysurfaceseiwbered 0o0bEREGED 41 8 orlisa 12006
that 'the resin residue may be renoved in the roughening treatnent and fhe

i nner wab¥ ﬂeﬂherbom@rﬂ%ﬁ couny yadre §§e§hﬁoPe§l§dBﬁ*g yhergr §e L BFRe t he

compoundi ng quantity of the heat-rei'stant resin aprticles contained in the
upper | ay%rgéfmt%ﬁs %%q{k%i% gTRAeT 5 TRIRREEHVRLY b ANEYRF, sHRR FuPBRFe t hat

t he anchgQgi of . r utrfage:. :be shakl e .aln an
adequategéee s%%%%%?h&ggpsggﬂoa %% %ﬁ?§§¥ﬁ9§ﬁt?§%,Q%%eggg%ggksg%%%%gﬂ S
desSi r abl @eléotrbbae plabingnfiimoéndePd thaalPdterehainpr éhethbl v

15-45[err]lm_1f _the thickness_is |ess an 50£er£%nh %ge heat.- r esi st ant
resin parigReRed; surfRCadResPvELRdyiP KPR BBt BEHERAEEPPA AFPFEVSEhe
anot her, causi ng_breakage_ of the_interlaningr insulating.

S In the printed circuit board according to the present
invention comprising a substrate havihg formed thereon a
conductor circuit, a cured adhesive layer for electroless
plating'formed on the substraté 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 treatment, a roughened
surface formed on the adhesiwve layer in such a manner that the
heat-resistant resin particles are dissolving and removed, and

an upper conductor circuit formed on the roughened surface,

the printed circuit board is characterized in that the
adhesive'layer fpr_electroless'plating contains more heat- .
resistaﬁt particles at the side of the substrate.fhan that at
the opposite side thereof.

According to such structure of the interlaminar
insuléting resin layer, it is possible to realize shallow
roughened surfaces with high roughing ability, providing a
multilayered printed circuit board having fiﬁe patterns and

minute viaholes.
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In this connection, according to the present invention, such breakage is
not easily occurred due to the mnute dianeter of the heat-resistant resin
particles: Further, it is desirable that viaholes each having a
di'aneter of less than IOJerr]mare forned on the adhesive |ayer for t he
el ectrol ess plating. In the case of form ng viaholes

21 - havi mg &Bﬁbketeqlameherdedewebaﬁedheeswmueaahésﬂvdﬂxﬁ

resist is liable to be retained. In this connection, the devel ope eS|due

can easi | Formedsipy deublecdayesr Gasenlayer and é’é’medﬁlrﬁlﬂﬁf)trhé**ﬁ rhﬁ%t

heat - r esi lse LS, U R her,
in the ca?ggg'%tg%mgﬁg@\%?agol 3’? W t E%%%le;rehg'a?neter en t‘#}ece)rbadh%Isél ve
agent consabstratsdepperiayea)t is &0-50% byt Mghtjlt;ma eroliet aaestdrat ge i n

t he rougheni treatnment. ILn this connection, it eous, to use
such adneoRy She BRALTEREAAHARG FRAIC BRERIA o Shiden e B CIFae e o

In the priabed GbEsCih! theakhdnaes YedilagekO aith&nidh d%%e %BﬁmﬁQﬁﬂQQkPr
circuit formed on the roughened surface of the adhésive layer is preferable

to be corrpﬂbsed'a&e (ubpercleyerd| dss ngitatlessf ithana5¢ iy cleighdc byudt y?teaﬁ
pl at ed f| e.sen-a Live ctrol t|c ted
_ fI|HIShOMA 2?%&?? BF& g% ?t?egga gﬁfﬁF§f@h gkh%§ 5$ 3%|on of

t he rougheagdinsmataes.i S shaIIomL there is caused no peellng_of t he pl ated
film In the printed circuit board according to the invention,

t he conduct or CirQHétc&ﬁ?oﬂﬁdﬁﬁ@”ﬁﬁaﬁ&mk@eoiuthécﬁeak-khglaﬁhﬁkr&@%l&pr”1ng
the adhesive for electroless plating thereon. In this case, the _conductor

circuit | Baptéréeabrentainadein thegneresirapsr oén the pehesiyend@yest the
surface thereof. For exanple, it is desirable that when the substrate is
formed t hisugaleptedutp- bédWFthénpﬁﬁébs§ ‘repnger $hghetheg resin residue

may be removed in the roughening treatment and the inner wall
of the bottom of the viahole does not become so large, while
the compounding quantity of the heat-reistant resin aprticles
contained in the upperlayer of the adhesive layer is selected
to be within such a rangé that the anchoring of the roughened
surface may be shallow enough to cobtain an adequate peel |

strength.

In fhis invention, the adhesive layer ié desirable to
have althickness of less than 50zm, preferably 15-45um. If
the thickness is less than 50uzm, the heat—resistant resin
particles'in the adhesive layer are apt to be associated to

one another, causing breakage of the interlaminar insulating.

In this connection, according to'the present invention, such
breakage is not easily occurred due to the minute diameter of
the heat-resistant resin particles. '

Further, it is desirable that viaholes each having a
diameter of less than 100um are formed on the adhesive layer

for the electroless plating. In fhe case of forming wiaholes ’
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| ayer is formed on an upper surface of the conductor circuit, or when the
substrate is forned through the seni-additive process, the roughened | ayer
~is formed on a aide surface or full surface of the conductor circuit.
Because the adhesion property to the adhesive |ayer for electrol ess plating
is inmproved by these roughening |ayers and hence the occurrence of cracks
resulte ot v&fe t giP288i8le of the plating |

22 qné&ﬂﬂ%o%???%%%n§§§§§§ggﬁ ?ﬁgg%gﬁductor circuit andpthe.aghesive for
el ect r ol essigtaisnfiablehtohbat regainedanIpetbdnt coppegtion, the pyrther

it is fayoraple that the roughened,| r.l r n . art of

t he surf%%@gg?P?%erﬁﬁﬁ ﬂ%tS?ch?gﬁ}Yaﬁgrﬁégog%at%ggfgugﬁ%nggﬂggﬁﬁgge of the
adhesi veab@¥ £l coht&indAgUEREr miHatacheat-#@sistante resihupbreicfiase

t her eof . Because, the adhesion property.to a solder resist covering the
conduct of g Ch £ &M §n Okn@NpHEBEhtI BhoehaRbAAT Fukkhelgt iAgthesicaskay@r can be

improved to control the occurrence of cracks in the heat cycle. The
f or mat i cfoxmingcvizbodeenvitbusnadiersdigretyrsaliben: fber 8SPRSE¥Rai ned in

t he roughened | ayer.when_the o ' : f It Vals are
formed i A9FH ﬁﬁ%g?l?ﬁtg?%%%fnggg%ngﬁ%gﬁf%gg{eg%%a%gggfigléh?ﬁ%EQE-
connect i B8coR€§01L8+H¢ in the soughenéngotrebtmentl.eIn phasi cgnoedsdiosi,ng
fine particles having an average parficle size o nore.than 2[err]m as

f t
heat - r%éi%?aﬁ@V?QE?ﬁeﬁHPtFEIE§esSPGBIédpﬁséﬂeaégﬁggrCSQFﬁﬁfﬁﬁg agent, the
resin r &gl fife CAllaE35bky s bant! 2aghCHadRdongELVEd by fhe acid or oxidation
nt,

treatne sl nce suc I ne particles are present- in the resin residue in

t he roughened Suf%fﬁf%r?f%?tlgfi%f§?$fﬁ§éﬁga hbeoraudgersdendr face is

favorable to be err cause thi s range of roughness
provi desifeshtienheshencpndpetdy. circuikt formadspratthe rhughened oughness

f th hened f is.01 1 ind.t he _ ;
peak ( PLFRERaCENaE | Bhg AdbeSiTen 18YPFaTe PERGERSS o)t b fokBriBed de'®
0.01[ err{Reheeistrtoless plated film and thick electrolytic plated

film in the semi-additive process. Since the electrolytic

plated film showing a small plating stress is thickéned, even
if the depression of the'roughened éurface is shallow, there

is caused no peeling of the plated film.

In the printed circuit board according to the
invention, the conductor circuit may be formed on the surface
. of the substrate forming the adhesive for electroless plating
.thereon. In this case, the cgnductor circuit is préferable to
have a roughened layer on at least a part of the surface
thereof. For example, it is desirable that when the substrate
is formed through the full-additive process, the roughening
layer is formed on an upper surface of the conductor circuit, -
or whén the substrate is formed'through the semi-additive
process, the roughened layer is formed on a aide surface or
full surface of the conductor circuit. Because the adhesion
préperty to the adhesive layer for electroless plating is
improved by these roughening layérs and hence the océurrence

of cracks resulted from the difference of thermal expansion
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[errlmis 100[err]1000 t he count value mhere 0. 1[err]Pc[err]1 CIerr]n1|s
100[ ervr] 2000, respectlvely Wth such conparatively decreased. number of
m. nute depressions, the resin residue in the roughened surface appearing
when the openings for the formation of viaoles are forned can be reduced.
Further, with such - 23

decr easegoapmieient Bbtween denée&sndﬁ&tbbab:.deumezt ahdpthecatihespeel for
strength, the high frequency_ sign is prevented from belng&delayed in
EB?r

pr opagat ®HACEFeLesE HelabiRdcibr EGPF C¥FhBeCRRAcPRi GRVEFRA&BACy signal
travel s on a surface of the conductor gh% The Japanese unexam ned
pat ent publ i cat iBrctRer 10i1268 ﬁa%@¥%%%% B F%ﬁgﬁ@ﬁghegﬁﬁfééﬁeﬂnFﬁ whi ch .

conduct Ofo-SLACHL LY | gall SOBLAE!oE"Ehe! DG-EQUA' okOLHE ALnkligcBEak (PO) of

the roughnéss per a eSstrt ace,

0. 01[ erré¢fedeit | fodhedrdm the 306GGhanedr sarfaceaotd the adhesivel nayef, the
peak(Pc) where O.1[err]Pc[err] 1. Oéerr]n1|s 3000-.10000, respectively,
however ,1t®e FFFeHiS G nuBd Geﬁ?ﬁgﬁ?ﬁn°stE*$e§§F§é°eaﬁBeFﬁ8 resin

resi due ga0. 001 20! 4, dﬂ% s P8R "propert: %heo nyTRsLgak EQQ:.QE”HE@eQEH egﬁéons

was counted or nheasured y nmeans of the atomc force m croscope (
d ynpus dkmdnetoibc;tmun# ox aheupEEnndntepbaainan @nasbaamng)rQSnar 10

m nut es Bl ower -t sfatic ectrici eration t he
Tt or | o TRORECRHS e "Mt aven abt 1St hbo Lo RBE oreRErRhes atisrreks 5p

el ectrol gss ﬁéé&lé&bl&]| be expl ai ned. The material conposition is
conpri sed of resin conposition groups 1-3, each group prepared in advance

for: mxture, anthek HYrntiie T Wbt TuRRRER A FRENSL s O N ABDLLE ;
group 1: a resin conposition conprising an uncured thernosetting resin

whi ch betkectesin dremained| in| the hecughened &Y#zwhgnagbﬁtomnwghfemu ng
treat rTEnf.];.he formation of viaholes are formed in the upper interlaminar

insulating resin layer. In this connection, according to the
adhesive for electroless plating compriéing fine particles
having an average particle size of not more than 2um as heat-
resistant resin particles oli:ble in an acid or oxidizing
agent, the resin residue can easily be dissolved and removed
by the acid or oxidation treatment, since such fine particles
are present in. the resin residue in the roughened surface.

.The roughness of the roughenéd sufface is favorable to be
C.1zxm~10uzm, because this range of roﬁghness provides be,s.t
adhesion property. | |

It is desirable that the roughness of the roughened
surface is 0.1~10gzm and the count value of the peak (Pc) of

the roughness at a surface length of 2.5mm where 0.01=Pc=0.1

am is 100~1000, the count value where 0.1<Pc<1.0um is 100~
2000, respectively. With such comparatively decreased number
of minute depressions, the resin residue in the roughened
surface appearing when the ocpenings for the formation of

viaocles are formed can be reduced. Further, with such
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group 2: a resin conposition conprising a cured heat- resistant resin
particles soluble in an acid or oxidizing agent and havi ng an average
particle size of not nore than 1.5 J[err] m a thernoplastic resin, and an
ordani ¢ solvent, and group 3: a curing agent conposition.

- 24 Wth each resin conposition of each group being kept or

pr eser vedyddrda S0 Hdhiss "B NR{nk fe 0AEp 2866 \6hs LRELCHS AGLOLmbREvECERE
conmponent of each composition does not proceed, and there can be seen no

vi scosi t ypeekretxength | f théchighi freguencyt sbomabf igrpugvented frame ni xed

together ;,and left.as Lt.is fo ' ] |.S | ati on and
t he vi scc}%?:ﬁp i%%%ééé%%&%&%?é%&%&%é%%% n%lggog&ﬁégégﬁ#i ﬁggéﬁggf . In this
connect i GSin&d!Cthd) high frsfenePtsDetal eseele éheacoapOacéi 68 theeach
group is preserved in a separated nmanner to one anot her. Furt her,

accor di ngFeFURECH  IARYSE - i nventi on, the .photo- pol ynerization reaction of

the resin comgpe #%Kéﬁ M Oeee0s | ' : e {§S]

conmponent expos‘edrst‘a 19 %%a resu%%%aoé:%%g?%ﬁﬁc%%bj:éeslégﬁli n the
r esol vi ngilikszieseshench heowgthesed esdofaed ect th | wsiclpl edndgetonpri si ng such
material conposition is applied on the substrate d exposed to Jight . in
TR oo Gt o cin Bortath et et vl f OB poax; B0
nmateri al LONPRS | ddiihrisd PaPr£SEBmh Vet Nor | the Sslesasall vnésat a
mxing ratio of the heat-resistant resin particles is 5-50% by. weight to a
solid cort AtSEcX0clipoatis r20060 vt gesatenntand . thetbeuptepaled afthesi ve

agent, as a weight ratio. Furthernore, a mixing ratio of the,
t her nosetthengpeals(Be) where ff GAFPEZ 01t A B hbe nAPIAs1PROP exespeativelys oup

L S ] G e B o
t her nosetdld GBSl residue Tdieh OFehnd: wWllitsddn f he group 2 is preferable
to be 100-300 parts. by weight to the 100 parts of the thernoplastic resin.
' e number of the minute depressions was counted or
measured by méans of the atomic force microscope (AFM by
. Olympus Optical Co.,Ltd.) in the AC mode operatibn (resonance)
after 10 minutes Blower4£ype static electricity removal
operation. .
Néxt,'the material compositioﬁ for preparing-thé above-
mentioned adhesive for electroless plating will be explained.
The material composition is comprised of resin .
composition groups 1-3, each group prepared in advahce for
mixture, and kept or preserved in a separated manner to one

another;

group l: a resin composition comprising an uncured.
thermosetting resin which i:ecomes hardly soluble in the acid
or oxidizing agent through curing treatment, |

group 2: a resin composition comprising a cured heat-
resistant resin particles soluble in an acid or oxidizing -
_agent and having an average_partiéle size'of not more than 1.5
anm, a thermoplastic resin, and an organic solvent, and

group 3: a curing agent composition.



25 The curing agent in the-group 3 is preferable to be 1-10%
by wei-ght to a total solid content of the adhesive for electroless™
pl.ating. matri x. ' As the curinng agent, it is desirable to use such a
type of curing agent that is liquid at the tenperature of 25[err]C, i.e.
liquid imdazol e curing agent such as 1-benzyl-2- ethylim dazole (1B2MZ),

1- cyanoet hyl - fithmehbX! réksdaZz eotpodt4¥énCl¥, edlch group being kept or

4- et hyl - 2- et hyl i mi dazol e( 2E4MZ) . " As the organic solvent, it is
deS|rabIEr?§eG§§ng9célBGPéFﬁ§ﬁdt?9§n§6l¢@npn§u@n°&QGMre¢hﬁ @w§1g9y@@

di met hyl (gLh t e | R ) vi ng
t he bel ow st ?5@%‘&%8?‘%&%?3%&#&?&#% éi%ogrorl one %g(c% I&a
CH[err]CthéEH[ean]SH[seehChbemﬁchHheyrhn@&eéb&hg]5hf the pagilot osensitive
nmononer and/ or  def orm ng ent _may be added _ to the conposition of the group
1. As th@“ﬂﬁSFb§éﬁ§PtP§eg HBner a0dr dnRFe\BiFed\Bogetherandrdeftcas,

Ltd.), DPE6ACDY N BPeBnKayaky Opne higthre 1 i gaku Co.
Ltd) may be use° As tné deforn1n§ agentre &FRgéQ &Q %égsb%%?hgﬁagent or’
S- 65( by ®asecopibyCincreades despbseusbdthe absencesoaetheabhslngat t he
conposi tion he 3_contains_a gcuri ent, of th t her nosetting
resin ang®p ﬁgfo& ﬁﬁf rSPneﬁﬁéﬁPv auFﬁe9833F§gﬂgd8&F BP eRF68Tr e and
devel Opnﬁééaﬁééatﬂﬁn&oﬁf:oéhﬁlaﬂheil éacnnﬁ:sugal 0g prekBevadhasni we by heating
treatment. Further, photoinitiator and photosensitizer may be added to the
conposi t PER25RtedemaRReE tg one anaghere phot0|n|t|ator | rgaquar 907 nade.
by Ci ba Ceigy Zo S ot n er
DETX- S made bgﬂkf%%%h €§§§£a§E§B¥OLt g ggeﬁgﬂg ars Féngﬁ%aéh%géused
polymerization reaction of the resin component does not

prbceed 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 compbsition is applied on the
substrate and exposed to light in the manufacturing process of
the printed circuit board.

In the material composition of the present invention, it
is desirable that a mixing ratio of the heat-resistant resin
particles is 5-50% by weight to a solid content of the heaﬁ—
resistant resin matrix in the prepared adhesiwve agent, as a
weight ratio. | | ‘

Furthermoie, a mixing ratic of the thermosetting resin iﬁ :
the group 1 to the thermoplastic resin in the group 2 is |
preferable to be 1/4 ~ 4/1 as a weight iatio. This is because
such a rangé of the mixing ratio can provide an improved
toughness of the thermosetting resin.

The organic solvent in the group 2 is preferable to be
100-300 parts by weight to the 100 parts of the thermcpléstic

resin.



26 - A met hod ‘of producing the printed circuit board
accordi-ng to .the invention through sem-additive or full- additive process
wi I.I concretely be described below. [Sem -additive process] (1) In order
to produce a nmultilayer circuit board through the sem -additive process, a
circuit substrate is first prepared by form ng a conductor circuit on a
surface of a suhst rxring agent J.rAsth‘énfgrnﬂ;stZ? atse presferabld ccardue Lf10%

insulatin eS| n su% strates uch as ass e bst at e, aéﬁ/l zm de
substrat e; Cd& 719 g? rﬁi"y ’éé T substrate,
met al subgﬁg@&.&g@ssgl%ng The conductor CI rcwt in the wiring
substrate 1s forned y a nmet hod of etching a copper-clad |anminate, or a

nmet hod of madmiing an adhesi ve Iayer for electroless plati ng on a substrate
such as gl ass ¢po substrate de. sybstr at.e cer bstr e

met al substrat§s ig’ten f"l?gf rdugj"frin'er"l"sg':{'J J‘erag’t}r ace ve

| ayer andcfulkieghigh@geht rdiaghdred iguihe tmzélrtadpaﬁawz%%ﬂlmng or

so-cal |l ed sem -additive process (the whole of t he roughened surface is
subj ect edit-@- alﬁ-ﬁi'-‘ﬁ-delﬁ-@é-@acﬂ% P FaRt (ﬁ‘-’fﬁhaﬁﬁ A PRPIYEIXt and a

portion n ﬁmg re%é!%&l ?,%t:?,h gctrolytic
plating a%?fh&ﬁ' 702% resi st r enove d et che (rané éﬁconduct or
circuit cqmmmed:n)f blre %—Mﬁyd]-sﬁﬂed:lqilamdiafzdla (zﬁiﬂMﬂ)eot rol ess pl ated

film. over, the conductor rcw WII‘I S strate can
i mprove the adﬁ§5| BFGREME) SCIVERF /i r#er? “ﬁ% *Her to
be for ”Ede‘&ﬁe&h%y@&néﬁgﬁr@htmsﬁfdﬂ tasbmwﬁlr&eagwm R chelthyAr éiﬂiéi* sting
of Jcopper - ni ckel -~ phosphorus on the surface incllsive of at |east a side

surface. (DMDG), and triethylene glycol dimethyl ether (DMIG), having
the below structural formula,or normal methyl pyrorldone(NMP)Q
CH3O0- {(CH2CHz0) ,~CH; (n=1~5)

A;photosensitive monomer and/or defo%hing agent may be
added to the composition of the group 1. As the'photosensitive
menomer, Aronix M325, M315(by Toa Gosei Co., Ltd.) ,DPE-6A(by
Nippon Kayaku Co., Ltd.), or R-604 (by Kyceisha Kagaku Co., |
Ltd) may be ﬁsed. As the_defofiing agent, silicon type
defofming agent or S-65(by Saﬁnopco Co., Ltd.) may be used.

It is desirable that the composition of the group 3
contains a curing égent_of.the thermosetting resin and photo-
initiator, ensuring.the carrying out of exposure and
deveiopment treatment of the adhesive and curing of the
adhesive by heating treatment. Furthef, photoinitiator'and
photosensitizer may be added to the composition of the group
3. | | _ _

As the photoinitiator, Irgaquar 907 made by Ciba Geigy or
behzophenone may be used, and as the photosensitizer, DETX-S
made by Nippon kayaku Co., Ltd. or Michelars’ ketone may be

used
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27 The roughened | ayer is desirable to be formed by the
el ectrol ess plating. The conposition of the electroless plating solution
is desirable to have a copper ion concentration of 2.2x10[err]-4.1x10[err]
nmol/1, a nickel ion concentration of 2.2x10[err]-4.1x10[err] nol/l and a
hypophosphorous acid ion concentration of 0.20-0.25 nol/l, respectively.

The film precipitatadtubihol phedaben tﬁé@?r&&tQEEQEQch&ttB@azﬁ!yStQ'
structure and is excellent in the anchor effect. Mreover, a conplexing
agent andageerdings tenfhse inyeadion theoughe sendi-asdlifing oF Fald-n

addi tion e.abov S, ' _ t her d of formng
t he roughé%?%glrgygfscggggggigscgnﬁgfﬁgﬁybﬁééﬁgﬁﬁkggﬁg'F%gggﬁrface of the
conduct or dationsagraphitizatLon)-reduction, et chi ng

grrcuit t%.oxi

treat ment [BPRERBARHEEVS PTocess] T, " o ghened | ayer may be covered with a
| ayer of al._or _noble netal. havin n.iLoni zati.on tendenc nor han
conper bult) o5e PRARE: EPaRFoRCa, en L RaiaNes, SHata SroAtt HPRPdy &g
the roughgags-hayeti¢anppbeuest, hheiréhssokubserath E.Qef&%‘iu%&@%a&'d&u' X
due to a local electrode reaction created in the roughening of the

i nt er| am R¥r £pAming- 2 cppguetornciaguit Pheat Busitaces off at subsitapde . s
0.1-2[err]m : As the netal, there is at | east one netal selected
fromtitani um al&si boen subatrateeonnséngaynbet madei of insbiktingi ceshin tin,-
| ead, bis h,and the |]ke, _the nobl e t al there_are .gold i_lLyer,

o at | num SHASEERFaR; SHERARE.S1pREeBERY FUBSRsRLRL PRIV IPTaRo A s S i ¢
| ayer thrpughatbesiae-essasihet shbbteatpl ahdnghandikan advamtiageously be

foll owed to the roughened layer. In case of tin, a solution
substrate, metal substrate and so on.

The conductor circuit in the-ﬁiring substrate is formed
by a method of eééhing a copper-clad laminate, or a method of
forming an adhesive layér for electroless plating on a
substrate such as glass epoxy substrate, polyimide substrate,
ceramic substrate, metal substrate or the like and roﬁghening
the surface of the adhesive layer and subjecting the rbughened
surface to an electroless plating, or so-called semi-additive
process (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 piating resist ié remcved and
etched to form a conductor circuit comprised of the

electrolytic plated film and electroless plated £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 formiﬁg a roughened layer consisting of copper-nickel-
phosphorus on the surface inclusive of at least a side

surface.
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3

of tin borofluoride-thiourea or tin chloride-thiourea is used. - In this
case, Sn |l ayer having a thickness of 0.1-2[err]mis formed through Cu-Sn
substitution reaction. In case of the noble :

28 nmetal, there are adopted sputtering nethod, vaporization

met hod and the |ike. In the core substrate are formed

t hr ough- hol es, amk frcthesied iy eis adsk hratd ¢ to rige | fyenedrisy the
electrically connected to each other through the.through-holes.

Fur t her SkeFieRplest RIAYiREsi MRACFEERODH SHR T Foe Bt ehERyePRsin or t he
like i Sé%{%%%'%im‘wﬂ‘%{%&f@% belween Lhgpe&pngdygtor circuits of

the coré ; ate to ensure t snoot hness of the W ring substrate. (2)
Then, arcontentzatien o2 RxIBTrat lni0yanl/ils @pmiickel darhe wiring

bst r at dint on 1) . - t he i nterl ani esin
Thoul at IRICRISHA AR G 7 100 a8 0T o mody de v o BXEORHAmRARRE R ng ¢ 0
the i NVeiPiod Nediich&diBiod B ¢ 02090, 25 Ud B/ D, CRaééctivelfe |The can

be used for the application of the interlam nar resin Insulating agent.
Mor eoverfilm reegipitafiad oithine therdakeve meange 9y needle inythe, the

particl %%%é%ff#oﬁfém 'mi%%a%é%%ﬁéﬂ‘t I ée&éﬂofa%%¥ glhe layers

may be C exanple, t -resrstant resin par es of the
under | apsrdarer A comgylageinmprdgente aad caddi £l vde rmgyn banakddéd to the

o ses olLeCtrlany LA RA oL AU ET (7S PR (T eR SRR oy e
B As the other method of forming the ioughening layer,
there is a method of subjecting the surface of the conductor.
circuit to oxidation (graphitization)-reduction, etching

freatment or the like.

The roughened layer may be covered with a layer of
metal or noble metal having an icnization 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 created in the roughening of the interlaminar insula-

ting resin layer. The thickness of this layer is 0.1-2um.

As the metal, there is at least one metal selected from
titanium, aluminuﬁ, zinc, i;on, 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 advantageoﬁsly be
followed to the roughened layer. In case of tin, a solution
of tin borofluoride-thiourea or tin chloride-thiourea is used.
In this case, Sn layer having a thickness of 0.1-2um is formed

through Cu-Sn substitution reaction. In case of the noble
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_constructed with heat-resistant resin particles having different particle
'sizes. -Particularly, the heat-resistant resin particles of the underl ayer
have an average particle size of 0.1-2.0[err]m nore preferably -
0.1I-1.0[err]m Specifically, the material conposition for the
preparation of the adhesive for electroless plating according to the
present imeieal ) othey awe nadeptédgsphittering hethod, vaporization

29 appl ying and, then applied as the adhesive for electrol ess

pl ati ng. metho Lﬂfia%%'&-’oléefor electroless plating is prepared by mixing
t he conponents of the material conposition by neans of roll kneading, ball
mlls or bees m % theycosapkstFate3ge fommednhrevgR-helese pdup 2
are m xe t . adlus BS54 di 1 1s or

" bees m | %s%&g%ﬁgélfﬁdlr%#g%%eg%onponenﬁé,i%kéerié%?r%oénen EP%JFA%%% group 1
and t he cornmsrtsgtnto cdadhcotharn ptiircugh achie dthootdis-hokesr e and m xed al |
t oget her. As the heat-resistant resin matric constituting the
adhesi ve | ayer offidtthemmded | rvidduicty aredion usisch aad Neisplsaidl Mg-£@sen,
a thernosetting resin (a_part, or whol e of thernosetting group is

phot osen$GRIBEFHeSIR F Btk +F LikkedoR e gthect T@ﬁ%r?n‘ér whi | e
of ther maaahiddld (HO WoddudXdl eidutd b Al S0P R EEtate €51 tnsure

As the thernmpsetting resin constituting the adhesive |ayer of the

under | ay dihe tsSmoyatigwss o sl oposing enibgtyaleol ic resin, polyimde resin
and the like. Wen a part of the thernpbsetting group is photosensitized, a
part of t2 Thesr reeetinegelpmwinar sceciny | sl dying aagemy s tdpplkiddctylic

acid, acrylic .acid or the Iii_ke. Anpn t.her%gacr | at f@ epoxy resin is
opt i mum 25> - (BeTRe PR ot o t ype epoxy resin,
alycycllc ePOXY LS B NGl A resin insulating agent is used the

adhesive for electroless plating accordihg to the invention.
In this case, roll coater, curtain coater and the like can be
used for the application of the interlaminar resin insulating

agent.

Moreover, in case of plural interlaminar insulating
reéip layers, the particle size of the heat-resistant resin
particles in each of the layers.may be changed. For examplé,
the heat-resistant resin particles 6f the underlayer have an
aveiage particie size of 0.5um, and the heat-resistant resin
particles of the upperiayer have an average particle sizes of
1.0um, whereby the adhesive for electroless plating may be
constructed with heat-resistant resin particles having
differenflparticle sizes. Particularly, the heat-resistant
resin particles of the ﬁnderiayer have an average particle

size of C.l;Z.Oum, more preferably 0.1-1.0zm.

Specifically, the material composition for the
preparation of the adhesive for electroless plating according

to the present invention may be mixed together just before
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As the thernoplastic resin constituting the adhesive |ayer of the

under l-ayer, use may be made of pol yether sul phone, pol ysul phone,

pol yphenyl ene sul phone, pol yphenyl ene sul fide, pol yphenyl ether, polyether

i mide and the [l'ike. ~As the heat-resistant resin particle '
constituting the adhesive |ayer of the underlayer, use nmay be made of

am no r egpplEARGABNEE thes Rpplied heSithe HENIYINV ARSid) dtd-diuad i ke),
epoxy resin, bismaleimde-triazine resin and the like. "
30 - plating). The applied interlaminar resin insulating agent is dried.

At this tine, ' rl.an RS i resi_n . r ggg _ e
conductor cir gw (%‘P}lt%ﬁé'%?u%?%r g?%ghgél%%gqg%ﬁr{ﬁ%lgiﬁ %t%{? 0 -egi;l}’yi]ng
unevennemixding thet kembankentbabf the mhiteltiads compded tivme byamddls of
-insulating_resin | ayer on_the conductor .circuyit pattern is _thin and the

t hi cknes¥o4f kneadirgn| BilhamildeurE: PRES: Bdild s afor GFammd oo fdd@tdy
circuit Ay REmAchah@s EEe%hbS?’rBh?kz LBer el t'ngeLtie‘ie%hi %lcﬁ the
th ul a t hene y

surface o e I'nterlamnar 1In ing resin layer “I.S snpo .pushi ng
a netal piameans efnetdl koehddnge bhdl middisawmndeesnailldisi,ngndesifitdmyer

of the uneven state whil e heating. 4) Next, a eni ng for, the formtion
of vi anoRexier shmcgoRRoReRES Lk shitkhareris, B ThE BRBME 1L e o
curing tbaringeabafitnak itheUbabupd3r ageNakddkd to the mixthle @Wd A xed

treatment of theinterlamnar insulating resin layer is carried out by
heat - cur Bh4 ®RERTEAE-resin matrix of the adhesive for electroless plating

is a thernosetti i r . i 1 L {1 avi V_OLsthe |ike
when it is a pho oséﬁ%i?ﬁ%g f%é%%égﬁé'ggsaﬂ @%EH%%e§¥%§k$%PE?§8 %g%nation
of vi ahoadhésivedlayensofigthel anderbagerqr therexpgganbpl ased when the resin

matri x of_. the adhesive for electroless plating is a thernpsetting._resin, or
by | i ght tBSFBCAPLEIRG HESMRepRe ieREReEELRG 2esifolBsBASE PFe POLe, OF

Mor eover thébﬁplséﬂ’&in&xﬁﬁéﬁbeiénﬂhdﬁ&&éﬁ&ﬁ%ﬂ&e&'} ¢ o2 hi BémPubitk! &F 2
phot omask depicted with a : _
thermosetting resin (a part or while of thermosetting group is

photosensitized) and 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 gréup is photosehsitized, a part of the
thermosetting group is acrylated by reacting with méthacrylic
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, poiysulphone, polyphenylene sulphone, polyphenylene
sulfide, polyphenyl ether, polyethef imide aﬁd 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 resin, guanamine resin and the

like) , epoxy resin, bismaleimide-triazine resin and the like.
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circle pattern for the formation of the viahole (glass plate is favorable)
Is closely placed on the photosensitive interlamnar insulating resin |ayer
so as to face the side of the circle pattern to the |ayer.

31° (5) The surface of the interlam nar insulating resin |ayer
(adhesive for electroless plating) provided with the opening for the

formati 0n§9)‘ thE ApeDe@ 15t&PVENONEE. resin insulhBih§CabdMeNiboarible
surface of the adhesive layer is particularly subjected to a roughening

treatment by di ssl vinigs tams r&E@Viﬂﬁeffﬁniﬁﬁ'fﬁé&ﬁé@fﬁg@ééﬂnpﬁéﬁéy es
existing in the surface of t_he.adhe5| ve | ayer for electroless plating with.
aci d or dcfoxined non athetconduchor chseyithef dtheesubshratethas of the :

roughened_surfacg, is favorable to be about 1-5[errlm ' he_ _acid,
there are ‘b?l%'%%’ﬁé’y & a%'l"?f,ée h?/‘ﬁr TRT RS cu%%Y%?néﬁ’F f %‘F‘? cF3cFas aﬁﬁéﬁr B'Eﬁf"'c
aci ds suckn@sthiEkhesCoEl, t16 einteflaninae ihsuliking Faginhcuagekyont he use
of the organic acid is desirable. Because, it hard%%%corrodes t he net al

- conduct ortheeendygiere ciFeH £ HRatterp| £si thincand ke nthickness neft the
As the oxi diz] ty o dtadS: ' chr om ' oL .
per rranga)r?ér?%% pof assi uﬁ%‘%ﬁ%ﬁ%i%%%ﬁgrel%ﬂeeylsﬁeg&n%%}%g?r %"é%_ %'J:yst

nucl eus ilavinyi2dldrge heraauid etieiclsur f Boerafotde intis | deshasblesthati ng
resin | ay

r. n the -appljcation of the catalyst nucleus, it is

Gosi red 18 ERTERRR o 0 X BT LSRHAT cCPmELACERg  TR0LR, LRREE 1 1Re. | 0
general , diadd@chaida %*%ﬁﬁﬁ:s&,_aa&é@éh' £6d | Ok th i Be tBLOro MDr 6R¥ET thet 1S
desired to conduct a heating treatnent for fixing the catalyst nucleus. As
t he' cat al ytemlRmnas insulating i zesin okagee of (tHe mnevenrtsbrbtaswhiieed
filmis tﬂ1e|anil:jy_/ngfprrred.o-n t he fgl I

(4) Next, an opening for the formation of viahole 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 out by heat-curing when the resin
matrix of the adhesive for electroless piating is a
thermosetting resin, or by exposing to an ultraviolet ray or

the like when it is a photosensitive resin.

 The cpening for the formation of wviahole formed by
using a laser beam or an oxygen plasma when the resin matrix
of the adhesive for electroleés_piating is a thermosetting
resin, or by light exposure and development when it is a
photosensitive resin. Mbreover; the light exposure and
dévelopment are carried out after a photomask depicted with a
circle pattern for the formation of the wviahole (glass plate
is favorable) is closely placed on'the photosensitive -
interlaminar insulating resin layer so as to faée the side of

the cizrcle pattérn to the layer.
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roughened surface of the interlam nar insulating resin |ayer. _ As
the electroless plated film an electrol ess copper plated filmis
favorabl e and has a thickness of 1-5gm nore particularly 2-3[errlm As
the el ectrol ess copper plating _ - 32
solution, use may be nade of any solution conposition used in the usual

manner. K@) @xedudfadeS VU itHY iGREAN N GOMEY 15 ] &f&gﬁ %%4 te: 29
g/l, sodium carbonate: 25 g/l, tartarate: 140 g/ ,fiﬁglﬂn égro dg: 40

g/ |, and (3¥hepdvenfosnedectrsdans Elating) provE)dedl phictho ddwes idpateingsi n
film(dr | [ I;nat ed. the el ectrol ess plated filmfornmed in the
step_(7)¥§%dkggp of%%gé%%(ggéggm%ﬂﬁ eﬁigﬁ%ﬁﬁﬁ%ﬂﬁ ) depicted with a

pl ating resi st p%ttgén LS clﬁgely E%aced hereonto, which is subjected to a
light exposure aml d8FetBFRBEECOPs. FBPnTUTHBRS: 8Fd e ASHSALVEn 1AYeE 46 t he

plating pagtstupairler BubjeBte tel GCrbdhbhing e thidh® by AR AR Ne
el ectroless plated filmother than the non-conductor portidn to form
conduct ofR€j FERPYIngn§heoheatrsespstansnresin praftiicdes existings imhe

el ectrol ygic a0 WP I YIRS It ahl u an, _el.ectrol yti.c copper,

plating,¥%ﬁds?%ggFﬁi8En%§§ ?_e%g%?gi§a§%gv§§§bﬁ%e &E gf@FrF&Fthﬁgr?EPter

the pl atacgdresi ekidhzihg agantondmat ghipochisen ithe’ @aPredsibhe g@les! ol ess

plated filmis renoved by dissolving in an etching solution such as a

m xture F thefgpugheeed swafager bgefiaperakigetosbei ebopér 4ubiame, ammoni um

persul fate, iron chloride, copper chloride or the like to obtain

i ndependent conddetthe caeid) t theoasase i plosbhohicehetsl| ohgdgophabesdefl i | m
lated fil.m and vi ahol Moy eover, the palladi um

and: t he g&fﬁtroly%ig.% as- _ - !
catal yst=nucl eU8 of T He*Fd gﬁ%ﬁeﬂrgﬁ?+ﬁc§?% PoSeahs PEnFPRBiRoASE8nduct or
porti on acetissati®tanddch€LYRE. bypahtoBhtatyd ShetliSe! b¥Ctne(1l) A
roughened | ayer is forned on the surface of the '
organic acid is desirable. Because, it hardly corrodes the
metal conductor layer exposed from the wviahole in the

roughening treatment.

As the oxidizing agent, it is desirable to use chromic

acid, or permanganate (potassium permanganate or thé like).

(6) Next, a catalyst nucleus is applied to the roughened

surface of the interlaminar insulating resin layer.

| In the app;ication of the-catalyst nucleus, it is
desired to use a noble metal ion, a heble meﬁal coiloid or the
lige._ In general, palladium chloride or palladium colloid is
used. Moreover, it is desired to conduct'a heating treatment
for fixing the catalyst nucleus. As the cataiyst nucleus,

palladium is favorable.

(7) an eléctroless 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 film is favorable and has a thickneés of 1-5um, more

particularly 2-3um. As the electroless copper plating
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conductor -circuit and viahole forned in the step (10).

33 s As the method of formng the roughened |ayer, there
are etching treatnment, polishing treatnment, redox treatnment or plating
t reat ment. The redox treatnent is conducted by using an oxidation

- bath (graphitization bath) of NaCH (10 g/1), Nad (derr] (40 g/l) and
Na3PO4 (Qo%'t%ﬁggd?gerﬁg c goagaat Bobin}r @163 ol Ioompod iMaBH esela (5 o/ 1) -

Furt her nore, whei e roughened [ayer 1S made from copper-ni ckel - phosphor us
a:loy I?thé,usﬁaESmannerpitxbedekamp&e,ehegpd@téQD glomposg timm t he - :
el ectroless alloy plating solution, it i,s favarable_t a platy bat h
of I fsoI ut Feﬂpﬁbﬂﬁggi FPBﬁegoﬁﬁb'i%?itﬁg ggpﬁé ’sﬁlogi'?;ﬂl. cy%@%%%e,. lr%lscédi :

sul fate: £Q-1262029/ haoChyLi Csdgitm hQd2@xdde: RYPEYIQspAE 87%10-100 g/,
boric acid: 10-40 g/l agd surfactant: 0.01-10 gllgv ?12) An interlam nar

i nsul at i Agrmeddehydeer 159 mdr fp#=dA .Bhe substrate according to the steps

(2), (3). (13) If necessary, the formation of nultilayer is carried out
by repeat{Bhgat phosbeensitivelpsio Fidguddry #Film)| dpeldaminaied ioaatie

[ Ful | -additiye proces 1)..The_af orenenti - | ed
Qut-by:u?%ﬁﬁxFﬁgeﬁﬁhgg%gﬁgf%F EOFPEP 4% %ﬁ%?%ﬁ%k§3§3§é%ﬁég%8 Eﬁﬁﬁ%gw(a ‘
I nventi Oqﬁhh'ﬁg%ﬁﬁstbatéeﬂb- gddorhapee)r depitted With BOPladichoc resisdr ti on
formng the plating resist pattern is formed on the ro%ghened sur f.ace of

the int epR&RPREr iPnSLPEEINgPLasPA (FRPEROPAINIIIEN dfer drErE: M Bess
_platlng)lggﬁ¥'g§80ghEQ LA aalah¥%pheRYCt8U¥orm a non-conductor portion

forming the plating resist patterh.

(S9) An electrolytic plated £film is formed on the'electroleSé
plated film other than the non-conductor portion to form

conductor circuits and conductor portion as a viahole.

As the electrolytic plating, it is desirable to use an
electrolytic coppei plating, and the thickness thereof is

favorably 10-20uzm.

(10) After the plating resist on the non-conductor portion is
rembved, the electroless plated film is removed by dissolving
in an etching solution such as a mixture of sulfuric acid and
hydrogen peroxide, sodium persulfate, ammcnium persulfate,
iron chloride, coppér chloridejor the like to obtain
independent conductor circuits consiSting 6f the electroless
plated'film and the electrolyﬁic plated film and viaholes.

. Moreover, 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 viahole formed in the step (10).
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The plating resist is- fornmed-by |am nating a comrercially avail abl e
photosensitive dry filmand subjecting to |ight exposure and devel opnent,

or . by applying a liquid _ 34
plating resist conposition with a roll coater or the |like, drying, and
subjecting to |ight exposure and devel opnent. . As the plating.

resi st conpositiofs tHe Hetitsd &P fgfﬁﬂ%etﬁe pB&&?;ﬁéﬁéat L¥PetSStHere are
conposition conprising a resin obtained Dby acrylating a novol ac type epoxy-
resi n sucktching cbodarment acceypshipgxpreatnentphsadexnbreatdenyporepoxy
resin or t etlike w th ne%haqrylic acid or acrylic acid and an i m dazole
curing ad% ?,l%%cgﬁ%%?mﬁﬁ h a photosensitive resi'n conposition i's excel |l ent

in the resolution_.and resistance to,  base. 3) An electroless plating is
carried out on p ?cﬁﬁ§§ﬁrﬁ§e§?ﬂﬁPYrﬁﬁrﬁﬁﬁ%%ﬁ%ﬁ%t fﬁ&??oﬁ“(ﬁgﬁg?hbgn
resi st pEHA+RN{gtHoRDEIZLOISH CBLENY | 6£ UNAORNE1008AVF | ONa0DOS | (40 a5/ B)
viahole. As the electroless plating, an el ectrol ess copper plating is

f avor abl eand NasPOs (fbgédyepndnperegnetiganbadhf of NaOBf difag/dd &nd he

vi ahol e i L] g el ectroless plating to formso-called filled viahole,"
t he Swaeﬁkééﬁ'éﬁéggﬁﬁductor | 'ayer as an underl ayer exposed fromthe

opening for the formation of the vighole | | I st Lvat e | t I d
before the catal yﬁg#%’lﬁ:%%rse’l swt}éeprbltﬂleed x[e%uqﬁ#eﬁ%%hlé Ve %yer&% o‘?rgﬁ

el ectr ol esspgdinitke WpHdspitor i Es sy | Daper ¢! L€t 19| phécpphtatgdspyut i on.
After the opening for the formation of viahole is_filled by electroless

plating, e ekRdsRlesh@Aking. gidenthe elRchErtessaligk Piaring
el ectrol eé{lxpéféz},ngi@r@s LG A 1 D0d 6848 a | 514 L1AE Tba )i 6F éﬁlﬁt‘.@b cted to
an el ectr ating to T

oless p forma conductor Tayer. e vi ahol e
for med bycdmpdsiiian tdonmweising teoppss phhfatef i 1m4Qag/Iprmickel her vi ahol e

just thercapoues. 9 {0l /1 s BOSIIY Sol8: "BES §)2° Rlpdpkbstiibeboo d

10-100 g/1, boric acid: 10-40 g/l and surfactant: 0.01-10 g/1.

{(12) 2an 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 repeaﬁing the steps (4)—(10)~to produce a multilayer

circuit board.
[Full—-additive process]

(1) The aforementicned étépg (1) -(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 applving a liguid
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35 As nmeans for inproving the adhesion force between the
conductor | ayer and the adhesive layer for electroless plating, there is a-
met hod wherein an alloy plating using at |east two netal ions selected from
copper, nickel, cobalt and phosphorus is applied as a primary plating and
thereafter copper plating is applied as a secondary plating. These all oys

are highphatihg shieaé! koapdstdhon"WitHE al Re10eRloatiere R the (14)ke)
roughened | ayer is forned .on upper surfaces of the conductor circuit
formed ofX¥inghaAncheubDectAfar &9 diopdr expRsuTe emd deyedicrment. As
the method for the formation of the roughened | ayer, there are etching
treat nent, polishBngherpiabing, regdsk cempeadbioandifl isi dgsiraklec vo

Nayer t<uph RoBBEYSRRER SEHR! ERTR, bRRRetcAOR Ermetuihg B BOME T ' Y

necessar gbtaiihedl B Berylatihgt Enfovolat &gpanepdRReediar surdhes ve | ayer
for electroless plating) and conductor circuit _are |am nated to produce a
nul ti | ay6Feselr avelac ENRRpERCXY ZeRilRadBRePed pryedas typs &BKYm (1) As

a starti TRt L DRLE .l $nU @h?' pREr aglado %E?a- Qe

Ianinati%gsggpger%%gi?s é g 18?§rr ﬁ\ nto goth.ogu? a eéEB 5 substrate 1

made froimmjdagelepouyingsagent.BTBébausel esurticat phatosensidime ages@nt mMm
er-clad lanm nate i scedrtiol | ed

in thickness gsge Frg.'l%. @i f%rst, he cogﬁ .
and subj EBERASIETEReCE, BFERS AP Mo ARaTBPEREE PR F7ghIReY
base. _ _ '
(3) An elegtroless plating is carried out on portions other
than the non-conductor portioﬂ (plating resist portion) to
form conductor circuit and conductor portion as a wviahole. As

the electroless plating, an electroless copper plating is

favorable.

Moreover, when the opening for the fo;mation of the
viahole is filled by electroless plating to form so-called
filled viahole, the suiface 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 viahole is filled by
electroless plating, the catalyst nucleus is givén to the
adhesive layer for electroléss plating and the plating resist
is formed, which is subjected to an electroless plating to

form a conductor layer.

The wviahole formed'by filling with the electroless
plated film can form another viahole just thereabove, so that
it is possible to make a size of a circuit board small and a
density thereof high. |
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pattern to forminnerl ayer conductor ci rcwts 4 and a through- hoI e 9 on
both surfaces of the substrate 1. 36
The surfaces of the innerlayer- conductor circuits 4 and t hrough-hole 9 are
roughened by oxidation (graphitization)- reduction treatnment (see Fig. 2),
and bi sphenol F-type epoxy - resin as a filling resin 10 is filled between
the conductor CigdhdFn2¥bdt NntdieadiHd Uthe NiKe 4568 Fofce Det®BEn the

t hereafter the surface of the substrate is snoothened by polishing so as
t 0 exposecdrdacterf dtayenfandcthwmidhesivei layerstandeleéetrahessf ace of the

t hrough-h see FEi 4, the substrate s ected to th

t r eat ment? oiﬁetm % "?13 3 s‘&%ﬁ%d’%ﬁfﬁlﬂaﬂra ﬂ #%éln?tuféngc?‘gl cally
degr easedle ttwdl GPEh PNibrid i Rsktdd heBoh aéSbpeE, SRLEkEDD 8bbabal hadi um
chl ori de and organic acid twgl ve a Pd catal yst. After the activation of

t he cat alBRASPheryss igHRRkias (38 2 RﬂF-’a‘Pﬁlﬁg Plaking| aed bhessagteri ng bat h

itric Aot p i el e b tindlel GHELIAY, Nifead] 01 ) 1

g/l of sw:f]afgsararamigm\mmg:waﬁaﬁgtﬁmmacmm thaypeell (uneven
| ayer) of Cu-Ni-P alloy of 2.5[err]min thickness on the exposed surface
of the c ¢ uctor circuit. Further, the substrate is

~imersed in an electroless tin substitution plating bath containing 0.1
mol /1 of 4)n HFHThReLURE £D FRFTISd A7 (PFRRF cirstaces [@F r¥eefor 1 hour

to fOrm&&d&ht%@%iﬁéﬁ;@%&ﬁ&%éﬁfrtﬂnotﬂ%ﬂﬂﬂ +8L ££0ESSlont e

surface of the roughened layer 11 (see Fig. 5 provided that the tin ayer
i s ‘not shawh)the (Blaboiswt osensitive adhesive solution for electrol ess '
plating (interlamnar resin insulating.agent) is prepared by mxing 34
parts by wei ght &is 238$ aert}icat ﬁbmrﬂ@cﬁomﬁamrcu'scdf nhen | mmaghenssd cleoyer,

resin (n'@tgfer@’ a[\r"ép %Qtnchﬁ%—}/ga ec%zdenl't po h:.ng atreatment redox

treatment and plating treatment.

Moreover, the roughéned layer comprised of copper-
nickel-phosphorus alloy layer is formed by precipitation

through electroless plating.

(5) If necessary, interlaminar insulating layer as an
upperlayer (adhesive layer for electroless plating) and
conductor circuit are laminated to produce a multilayer

circuit.
(Bxample 1) Semi-additive process: 0.5um

(1) As a starting material, there is used a copper-clad
laminate fdrmed by laminating copper foils 8 of 18um onto both
surfaces of a substrate 1 made from glass epoxy resin or BT
(bismaleimide triazine) resin of 0.6 mm in thickness (see Fig.
15. At first, the copper-clad laminate is drilled and.
subjected to electroless plating and etched in a shape of
pattern to form innerlayer conductor ci;cuits 4 and a through-

hole 9 on both surfaces of the substrate 1.
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wei ght: 2500) dissolved.-in DVDG (diethylene glycol dinethyl ether), 12
parts by -wei ght of pol yether sul phone (PES), 2 _ .

37 -~ parts by weight of inidazole curing agent (nade by Shikoku
Kasei Co., Ltd.; trade name: 2E4MZ-CN), 4 parts by wei ght of caprol actone
nodi fied tris(acroxyethyl) isocyanurate (nmade by Toa CGosei Co., Ltd.;

trade name: AronirkeMet2Faaesaoclehas ¢hsiclril ue a0 RYMRuCteP ¥ilre iVl Hilg Of
a photoinitiator_ (nade by C ba Geigy, trade name: |rgaquar. 907), 0.2 part

by wei ghthgrughsheles &nsre g@ngpﬁaesl By n%tﬂcwaug;ap?iﬁma:(j;o:grage
: - S| altl | €S nmade py
Sanyo KarSAuRtieh EreRtubnetisUl Hib. o) P0G TR BiGhe Hcky

“di stri burestnofst hefd10dni eeeini $0sheWEilled Petieen thay FodgRididd i cl e
size of these, particles is 0.51 [err] mas a nedian size and has a

st andar dC1YEVH-EBi Bﬂdofi-nOWQS.th?ﬁE[SE' ]Sllﬁ dree Fig-dfdvr PRG: dhepeafitera |
range of +fe08uterdcbeol] Thandul Ei‘éftsckﬁ $inbBthlnddP 8K Qﬁi‘sﬂingoasrc} G ©
58 T t he rom Fig. 25.

size distribution is O. [err]man peak I's one ako5een

NbreoverFOtﬁnpnéssuhensnrfabeshefpaheicbadubterdbirnhhmgiandjgmeank&ﬁﬂ out
by usin i u,las diffractign type particle size distribution
ngasuri25§8833%etgﬁL§§5888 ﬁéaieb sgﬁiﬁégg éérsakusho.), adding with 30.0"
- ts b [ of ,NMP_(por mal ' et hyl rolidopne), adjusting a _viscosity
to 7 pa {28 g&?h&#ﬁd?@%ﬁ%‘%&jﬁ avgﬁacﬁééhitﬁetaﬁdfméﬁmﬁﬁes& fher FteBgh
three rokip. is(#asAba #WDEHhORSBEL! ANG ailklaal,VEtSQLsuaaningi#ned in the step

(3) is applied onto both surfaces of ‘the substrate treate n the step (2)
by neansdegreased) seoftretched| and toeateddwithharcatalyktssefletiion 28

0 Moo Panl el BhiSRbE L bogailc HLIY' €8 §2uLOLMRA"ALAETLYS aver 2
After the actiwvation of the catalyst, it is subjected to a
plating in an electroless plating bath containing 8 g/l of
copper sulfate, 0.6 g/l of nickel sulfate, 15 g/l of citric
acid, 29 g/1 of sodium hypophosphite, 31 g/1 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 eiectroless
tin substitution plating bath containing 0.1 mol/l of tin
borofluoride and 1.0 mol/l of thiourea at 50 € for 1 hour to
form a tin substitution plated layer of 0.3zm in thickness on
the surface of the roughened layer il (see Fig. 5, provided
that the'tin.layer is not shown).

(3) A photosensitive adhesive solution for electrolesé plating
(ihterlaminar resin insulatiﬁg agent) is prepared by mixing 34
parts by weight of 25% acryiated product of 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
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(5) A polyethylene terephthalate film (light perneation film is attached

to each surface of the adhesive layers 2 forned on both surfaces of the

~substrate in the step (4) through a tackifier. Then, a sodalinme glass
substrate of 5.mMmin : : 38 '

t hi ckness depicted with the sane circle pattern (nmask pattern) as the

viahol e TﬂHﬁé@fbaF Wittt F i ddbod éiﬂﬂ&@%éhi hitdde Sy $Rikbese! Y
pl aced on the adhesive layer 2 so as to face the circle pattern depicted
si de t heRstseiad .exFdsbd t dxadainamei ARAMZGN) , (4)paities |y weighbsefl

substrate i s devel oped by. sprayin DMIG (t.riethyl ene gl ycol dinethyl
ot her) serRER Gt ARt s G Metne e - fRate
adhesi ve oy @oski dolr ! Mfd. § herddis tddied: IBrandRo eI 8)0 2 siper - hi gh
pressure nmercury |lanp at 3000 ml/cnferr] and heated at 100 [err]C for 1

hour. and Phetopspidiimec manomemo g PARFS dnmwaighih i & phgkoim Biatrerr| m
in- thic l.ded Asth- o | 0 | r e for |

vi ahol e) %?n%g%é&?éﬁge néfM lﬁfe%(%ﬁmg%%u %é%%%egs%ﬂn’did&g%éﬁeﬁ

phot onaskefiight b ree @ieytosdims irtalmEre niahden by Niippen [Rargtd iy e0posamitd n; t he
opening 6 for the viahole (see Fig 7). 7) The substrate having.the

openi ngs E3AGS TER ¢ a"#&rﬂ%n and \H%aﬁi%’ié:ﬁ &P& feeighip O PP ?%sﬁhner sed in

chrom c iféiz‘?!:ifdl"esz (M=l &y 1 o 3alas Yl | ey e eRPaud Gk Particles
existing'in the surface area of the adhesive |ayer 2, whereby the surface
of the adedymegpiodger The pamhigien sd zen dlitsigributiomn of ithese@anrticles

sol ution .(made by .Shipl ey nd shed with t.er. (see Fi . (8 A

catal yst.l%uag’&'gi’? ngﬁl _)ez(?a'to _eavseljrraf%ec@sav%lﬁ%e(e s&(ﬁ?es%/_eé*eai?er 2 and the

openi ng @aheh e HQr BRiS10PmOhs X #BELENDY1GEVRAA Rakakl a¢hnEacal al yst

(made by Atotech Co., Ltd.) To the substrate roughened in the step (7)

(roughenégviation of 0.193. These particles are distributed within a
range of 0.09-1.32zum and a particle size in a peak of the

particle size distribution is 0.58um and the peak is cne as
seen from Fig. 25. Moreover, the measurement of the particle
size'distributioﬁ is carried out by using Shimazu laser
diffraction type particle size distribution measuring device
SALD-2000 made by Shimazu Seisakusho.), adding with 30.0 parts
by weight of NMP (normal methyl pyrolidone), adﬁusting a
viscosity to 7 Pa*s in a hombdisper agiﬁating machine and then

kneading through three rolls.

{(4) The photosensitive adhesive solution obtained in the step .
(3) is applied onto both surfaces of the substrate treated in -
the step (2) by means of a roll coater and left to stand at

' horizontal state for 20 minutes and dried at 60 € for 30

minutes to form an adhesive layer 2 of 60um (see Fig. 6(a)).

(5) A.polyethylené terephthalate film (light permeation £ilm)
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
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depth: 5[err] m. '(9) The substrate is i mersed in an- el ectrol ess copper
pl ati ng- ‘bath having the followi ng conposition to forman el ectrol ess

copper plated film12 of 3[err]min .thickness over a full roughened
surface (see Fig. 9). _ , . 39 . :
[ El ectrol ess plating solution] EDTA . . 150 g/l  Copper .

"sulfate thickne28 depiciHedOwith the same circl@Opmtwerﬂwwmask pattern)

49 g/l a, a'-bipyridil 80 mog/ | . PEG - . 0:1 g/l
[ El ect r ol 88s thraviahodsndbrrysh 2adight GGFEerHﬁ%WéF%FH‘Gf1¥OtPéFgF€=For

30 minute o rei all vali l; I L] Lesi | | dry
film is §8hé#§§e@8 gggsgﬁég r%P%s%d%%%6§Fp2%5%%§@$F%h%%zﬁ?bﬁ%é%iqg he
step (9) thtelghphkternl dpptetedndibier thetretedandrexgosed wtben ate of 5 M
i n thickness depicted with a mask pattern as a portion not formng the
plating rBEERVERLBEgR2¥nr oni um | ayer i's closely placed onto the dry film
so as to face the_chromum|ayer side to the dry film _exposed to a |ight

at 110 mIA&} The] lightuerprsped siPekretavisodeyRlcresoRit SPEEYEsGn2a

pattern OBM? at(itg'géiﬁﬁiéhe?’ Eg&b&gdgﬁg&%ﬁngﬁe% k3 1utgbhl o ?tog:al 10).

(11) Then, e portion not Tormng ti'ng resist 1s subje to an

el ectrol ybpantagBeEop! GLARB1ENSET 1006 h @l | il kB diwvnSt dyfest 02 M an
el ectrolytic copper plated :
Further, the substrate is exposed to a super-high pressure

mercury lamp at 3000 mJ/cm® and heated at 100 € for 1 hour and
at 150 € for 5 hours to form an adhesive layer 2 of 50um in -
thickness provided with-qpenings 6 (opening for the formation
of viahole)having excellent dimensional'accurécy corresponding
to the photomask film. Moreover, the_rbughened layer 11 is
partly exposed in the opening 6 for the viahole (see Fig. 7).

(7) The substrate having the openings 6 for the formation of
viahole in the steps (5),(6) is immersed in chromic acid foi 2
minutes to dissolve and remove ep§xy resin_paiticles existing
in the surface area of the adhesive layer 2, whereby the_
'surface of the adhesive laYGr 2 is roughened and thén immarsed
in a neutral solution (made by Shipley) and washed with water

(see Fig. 8).

(8) A catalyst nucleus is applied to the surfaces of fhe
adhesive layer 2 and the opeﬁing 6 for the formation of
viahole by giving a palladium caﬁalyst (made'by'Atotech Co.,
Ltd.) To the substrate roughened in the step (7) (roughened

depth: 5um).

o

(9) The substrate is immersed in an electro;ess copper plating

bath having the following composition to form an electroless
copper plated film 12 of 3um in thickness over a full |

rbﬁghened surface (see Fig. 89).
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film 13 having a thickness of 15[err]m (see Fig. 11). [Electrolytic

pl ating sol ution] sul furic acid 180 g/l copper sulfate
80 g/l - jadditive (rmade by Atoteck Japan, trade nane: Capalacid Q)

1 m/lI ' 40 . [El ectrol ytic

pl ating condition] current density 1.2 AVdnferr] tine

30 mi nut §5lecsrpdpgsupdating solutionfoom tenperature (12) After the
plating resist 3 is peeled. off by spraying 5% KOH, the electrol ess plated
film 12 EBB&t ed beneath the pl aBPng/lesi st 3 is dissolved and renoved by
etching wth a mxed solution of sulfuric acid and hydrogen peroxide to

f orm an Copperagelfabtaduct or ci 20ugf¥l5 consisting of the electroless
copper plated film 12 and the etectrolytic copper plated film13 and
havi ng aHCBOckness of 18[err]m 30FmLlyher, Pd retained in the roughened
surface 11 is renoved by imersing in chromc acid (800 g/l) for 1-2
mnutes §aer Fig. 12). (13) Thaosygpsztrate provided with the conductor
circuit 5 is inmersed ikn an el ectrol ess plating solution of pH=9 contai ni ng

8 g/l ofapqppeb a 0.6 gigg %byp{ckel sulfate, 15 g/l of citric acid,
29 g/| of ‘sodiunit osphlte 3 of boric acid and 0.1 g/| of

surfact to forn1a r oughened 1 of copper-nickel -phosphorus havi ng
uF 13 i
a thickness of 3[err]mon the f4Ce of the conductor circuit 5. In this

case, thEEigggPe ggglp aﬁléé gggdltconP03|t|on ratio of Cu: 98 nmol % Ni:

at a liqﬁid temperature of 70 € for 30 minutes

(10) A commercially available photosensitive resiﬂ film (dry
film) is adhered to the electroless copper plated film 12
formed in the step (9) through therma; press and further
scdalime glass substrate of 5 mm in thickness depicted with a
mask pattern as a portion not ferming the plating resist
through chromium layer is closely placed onto the dry film so
'as to face the chromium layer side to the dry film,-exposed to
a light at 110 mJ/cm® and developed with 0.8% sodium carbonate
to form a pattern of plating resist 3 having a thickness of 15

pm (Fig. 10).

(11) Then, the portion not forming .the plating resist is
subjected to an electrolytic copper plating under the

following conditions to form an electrolytic copper plated

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

sulfuric acid 180 g/1

copper sulfate 80 g/1

additive (made by Atoteck Japan, trade name: Capalacid Gi)

1mi/1



"1.5% and P: 0.5 nol % as anal yzed by EPMA (fluorescent X-ray anal yzi ng

devi ce). ' Further, the substrate is washed with water and i mrersed
in an electroless tin substitution plating bath containing 0.1 nol/l of tin
borof luoride and 1.0 nol /| of thiourea at 50 [err]C for 1 hour to forma
tin substitution plated layer of 0.3[err]mon the-surface of -the roughened
| ayer 11 [EdeetrBilytit3pdadindge¢ondditiand substituted layer is not shown).
41 : (14) An adhesive layer 2 is further fornmed according to the
step (4) caxdeatpdenetiftyl ene t er ephtlh® &/anfi [ m (1i ght perneation filn) is
attached to the surface thereof, which is sandw ched between stainl ess
pl at es amdmeeat - pressed by heati ng30nmeinutats ng furnace at 65 [err]C while
pressurizing at 20 kgf/cnferr]. By such a heat pressing is snoothened the
surface ekmpagatdiresi ve | ayer 2 t Root Medpenzttidean nar i nsul ating resin

| ayer (see Fig. 14). (15) Further, conductor circuits are forned by

repeat i nqibheagteps the) plitingndes it B ancpdedri o Wy eqappafiny @l -
phosphorus is formed on the surface of the conductor circuit. In this case,

‘the tin EQHst thet pdachreiless pjated fidm A aratad haneakh 48 of the

roughened L 3yah Ca88sk 99 1o'daldbiveld! Bndt-dudftdd Y nd wUHlY resist
conpositfon is- prepare By mM.XI NQ i parts by wei ght of a
phot osenmiikiedegoditdonc of( snlleartiar adtidyland MaYogan pexmdkite duy catm ng

50% of epox rouyp of 60% by 'wei ght of .creasol .nquol ac iype epoxy resin
(made by2Ri %B'g Tk F@J"e&d}ml?f’&. 15%.\7”&?‘3’%?"[3%5&9 féd‘prﬁrts by wei ght
of 80% by1wekgBledk BopRReNBN akelly B 160AXYY f ithe BAGRHR61G R YtPher 0.
Ltd.; trade nane: Epikote 1001) dissolved in methyl ethyl ketone, 1.6
parts byplmitgdt faflm adBdand havingng dbhdrknessdeihyl 8FhmkokFukaber ,Ced, Lt d.
trade nane: 2E4AMZ-CN), 3 parts by meigpt of _pal yval ent ) .
retained in the roughened surface 11 is removed by immersing

in chromic acid (800 g/l) for 1-2 minutes (see Fig. 12).

(13) The substrate provided with the conductor circuit 5'ié
immersed in an electroless plating solution of pE=9 containing
8 g/1 of copper sulfate, 0.6 Q/l of nickel sulfate, 15 g/1 of
citric acid, 29 g/1 of sodium hypophosphite, 31 g/l of boric
acid and 0.1 g/1 of surfactant to form a roughened layer 11 of
copper-nickel-phosphorus héving a thickness of 3um on the_
surface of the conductor circuit 5. In this casé; the
rbughened layer 11 has a composition ratio of Cu: 98 mol%, Ni:
1.5% and P: 0.5 mol% as analyzed by EPMA (fluorescent X-ray

-analyzing device) .

Further, the substrate is washed with water and
immersed in an electrolés; tin substitution'pléting bath
contéining 0.1 mol/l of tin borofluoride and 1.0 mol/l of

| thiourea at 50 € for 1 hour to form a tin substitution plated
layer of 0.3um on the surface of the roughened layer 11 (see

Fig. 13 provided that tin substituted layer is not shown).
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acryl monomer (made by N ppon Kayaku Co., Ltd.; trade nane: R604) as a°
phot osensitive nononer, 1.5 parts by wei ght of a polyval ent acryl nononer-
(made by Kyoei sha Kagaku Co., Ltd.; trade nane: DPE6A) and 0.71 part by
wei ght of a 'di spersion anti-foamer, adding 2 parts by wei ght of
benzophenone (made by Kanto Kagaku Co., Ltd.) as a photoinitiator and 0.2
part by {Jed)glAn @Mﬁﬂ%rlMt%rtbs(M’eh@ :Kamedmgaﬁndibg tottheé as a
PROLESPItdR. E) 'dhd ' RISy Ak LG A Ha Pa¥e 3E0P0 Y1l > O PRLCTT]S
VDI €0V e lpe ks HHRRS W £ i Hfa t EchdE COS | £He | §u§ﬁééé edh@f@oﬁ whid¥Reis

Vi sc05|ty meter (made by Tokyo Keiki Co., Ltd.; DVL-B nodel) according to
rot or . N$angwichssl hakwarp Hiiniess plates apghheat7prasredbove sol der

resist Skt fRC bt,ai ned
in the step 5 )_-,9{1 2 %éa%ﬁiﬂci%eé%%g 27)? eégr ]?n %f'ﬁ'fgni’ggfs §!|d§§'%liéd a%t

[err] C fkayf /200 nByesuchnd abatOpressifig dis Mmositheneal ahe (siarfaid eb"f a
sodal i me gl asg substrate of, 5 mmin thickness depicted with circle patten
(mask p ﬁ‘?j"%"%&laé@r e 3 EFF AH LR IR BLAIRLRAT oS3 53RE F_SERosel y
placed ameie (%@é:i@ldeq_ﬁt | ayer so as to face the chrom um |l ayer side :
t hereto, éxposed to an ultraviol et ray at 1000 m]/crr[ err] and devel oped

w th DMiGs Furtde¥ | RelhaddtdsS &:E% 1%,@ f%é%)ﬁ at 100
[err]Cf((c)ir )1 hourrat 120 lerrc]thor ur and at (g rr % hours

to for mthe sders (- d@)dand @lmughgrad ﬂzas(emlbkrm%sco@e:fﬁuc]:mlﬂpem ng
in the surface f the solder Vi a an | and rfjon
(openi né’ll!’%ps? de %é%‘%r?g‘%?o‘é‘? r°£ S'[ﬁ W"f FFJEIF)@'USB1 der
resi st Imyemlm dasd m’&féﬁlﬂ.ﬂ s el tRf it Q5a i Kelyd# atd b fdkhad of

pE=5 contai ning 30 g/I of nickel chloride, 10 g/l of sodium
on the surface of the roughened layer see Figs. 15-19).

(16) On the other hand, a solder resist compositioﬁ is
prepared by mixing 46.67 parts by weight of a photosensitizéd
cligomer (molecular weight: 4000) obtained by acrylating 50%
of epoxy group of 60% by weight of creaéol novolac type epoxy .
resin (made by Nippon Kayaku'Co., Ltd.) Dissolved in DMDG,
15.0 parts by weight of 80% by weight of bisphenol A-type
epoxy resin (made by'fuka Shell Co., Ltd.; trade name:
Epikote 1001) dissoclved 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 welght of polyvalent
acrylmonomer {made by Nippon Kayaku Co. r Ltd.; trade name:
R604) as a photosensitive monomer, 1.5 parts by welght of a
polyvalent 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 benzophencne (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 viscosity to

2.0 Pa*s at 25 T.
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hypophagsphite and 10 g/l of sodiumcitrate to forma nickel plated |ayer
15 of 5 [err]min the opening. Further, the substrate is inmmersed in an
el ectroless gold plating solution containing 2 g/l of potassiumgold

cyani de, 75 g/l of ammonium chloride, 50 g/l of sodiumcitrate and 10 g/l
of sodi um hypophosphite at 93 [err]C for 23 seconds to forma gold plated

| ayer 16 of 0.03 Heredwenn the meskurepeatcdf] &her visScosily) ik sakddedpast e

S Printeduonehe Poeni 00 b b S0bder GeNhy PR kel ' oy5d A1 200

[err]C t o°F S
(sol der bp¢w)Blhcduhpr 8B¥otReRE 5 ROAYC B .2 4PEIENERd roh ad redardNeavi ng

sol der bunps (see Fig. 20). (Exanple 2) Sem -additive process: 0.92 [err]m
A print ed3cakchi rPBoard havi ng sol der bunps is produced in the same manner
as in Exanple 1 except that the follow ng adhesive solution for electrol ess
pl ati ng i §$17@kethe above solfler resistplhomposidicnydsadbpdied &g boitbn for
electroless plating (interlamnar resin insulating agent) 'is prepared by

m Xxi ng 34sprfasedyofiethbt substiatacehitaivedpindtbe eftepr d45) mdval ac type
‘epoxy resin (made by N ppon Kayaku Co., Ltd.; nolecul ar- weight: 2500)

N ] S
di ssol vedth%cm(ﬂfelgaﬁ%ﬂe SRol 1 #t AF1edt Ak 70 T2 Soxr 29 BinRESeht of

- pol yet her | pho ' I | of . 41 0 ' t . (made
By S KoltiHtaRs; 78,0 ok, 3 fiaalt A Filoalad il Rt G " {

caprol act stiestpdtéi 68 Srim(iar bhyekhgss depacyeduwith ctimddebpateareosei

Co., Ltd.; trade nane; Aronix NBlSLéas a photgsensjitive_ nononer, 2 parts

by wei ght ‘B®sk BREESFR] t FaF oPOtA@TeTEF LB LIPERLRY, thrquehn ShECT il Baquar

907); 0.2198&+ by webghivob1acelobasens! kbigbr( FRAS kY 1M,8R0BKaKaKY Co.
Ltd.; trade name: DETX-é? and 25 parts by weight of epoxy resin particles
(made by Saegoth@sehr@pium| layert side bhewetPoel gupegetlet8Sab0l The particle

Sze 0SB0 gL HFSSePI0bb hSIckS SIS Setdibhbls e Al 20°

~ Further, it is heated at 80 C for 1 hour, at 100 C for
1 hour, at 120 T for 1 hour and at 150 T for 3 hours to form a
pattern of solder resist layer 14 (thickness: 20z m) opening in
the upper surface of the solder pad, viahole and its land

portion (cpening size: 200um).

(19) The substrate provided with the solder resist layer 14 is
immersed in an electroless nickel plating solution of pH=5
containing 30 g/1 of nickel chloride, 10 g/l of sodium
hypophoéphite and 10 g/1 of sodium citrate to form a nickel
plated layer 15 of 5 gm in the opening. Further, the
substrate is immefsed in an electroless gold plating solution
containing 2 g/l of potassium gold cyanide, 75 g/l of ammonium
chioride, 50 g/l1 of sodium citrate and 10 g/l of sodium
hypophosphite at 93 € for 23 seconds to form a gold plated

layer 16 of 0.03 um on the nickel plated layer 15.

(20) A'solder paste is printed on the opening of the solder
resist layer 14 and reflowed at 200 T to form a solder bump
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of these particles is 0.92[err]mas a nmedian size and has a standard
devi-ati-on of 0.275. These particles are distributed wthin a range of
0.10-1.98[err]mand a particle size in a peak of the particle size
distribution is 1.00[err]mand the peak is one as seen fromFig. 26.

-Mor eover, the neasurenent:- of the particle size distributionis carried to
by using Gkldem by UIi fwherely thpee phstproducedeadprintedt chncuit

rreasurl ng devjce SALD 2 de b hi u_Sejsakusho.), adding with

' boa %m qocge g f?\ﬁ?ﬁ% br?ré? met hyl pyrolidone),
: adj usting a viscosity to 7 Pa' s I n a honodi sper agitating machine and then
kneadi ng {(Bwammiie 2 eSemitadditive precess: Mt P2a8dtive process (1) A

phot osensitive adhesive solution for electroless plating (interlam nar
resi n insul ati ngAagaintads qirmq:aﬁrted:dgrdriha'v@§4sqabdens Humsei'ghtp:‘oédﬁééﬁ

acg.ryl E: Sdzpr%uct of cresol novol SE}; ﬁg:g%fgo#?re?% g%ra %‘Fﬂfg %il;l Eglyaku

di met hy %tdrféawel?sdlaiﬁl%:bmwlmcﬁox@éy 1eeisy| phoRged PES) 2 parts by
wei ght of i m dazole curing agent (made by | koku Kasei Co., Ltd.; trade

nane: . 2BAMZ- CN) , rhapaiilss R phedtiitlers GRS tdOnfe RSt RSh for

tri s(acroxyet hyl ) |socyanurate (made by Toa CGosei Co.,: Ltd.; trade name: -
Acr oni x lﬂ@tmﬁaﬁspmiMMJmer qemttnwlmmtagﬁnb) is

et gnt o SRS 387 g SR W i, o PP Nesfideed Bl

DETX- S) oH c%gupafdmlac Vi tepidxye neg/in e@hAde Y | Nisor NRelpalty Ganyo -
Kasei . Ltd.; trade nane: Polynerpole S-031 . The particle size

di stri butIf*ES’n- iofialRsud a5, Meights 12500 hisseied 15 DMDE H(diaidwipnei cl e
size of JiRRSA RARITAS dithdt)d! (188 B &S 1By TR M Sb& Sk iasr @ standard

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(acroxyethyl)

isocyanurate (made by Toa.Gosei Co., Ltd.; trade name: Aronix
M315) as é'photosensitive monomer, 2 parts by'weight of a
photeinitiator (made by Ciba Geigy, trade name: Irgaquar 907),
0.2 part by weight of a photosénsitizer (made by Nippon KaYaku
Co., Ltd.; trade name: DETX-S) and 25 parts by weight of
epoxy resin particles (made by Sanyo Kasei Co.,_Ltd.; trade
name: Polymerpole SS-001 The pérticle-size distribution of
these particles is shown in Fig. 26. Ah average particle size
of these particles.ié 0.924m as a median size and has a
standard deviation of 0.275. These particlés'are distributed
within a range of 0.10-1.98xm and a particle size in a peék of
the particle size distribution is 1.00zm and the peak is one
és seen from Fig. 26. Moreover, the ﬁeasurement of the
particle size distribution is carried to by using éhimazu
laser diffraction type particle size distribution measuring

device SALD-2000 made by Shimazu Seisakusho.), adding with



devi ation of 0.193. These parti.cles are distributed within a range of
0.09-1..32[err]mand a particle size in a peak of the particle size
distribution is 0.58 [err]mand the peak is one as seen fromFig. 25.
Mor'eover, the neasurenent of the particle size distribution is carried ot
by using Shimazu |l aser diffraction type particle size.distribution
neasurlng3ﬂeO|parSALEEZﬁeﬂghtdefbyMBhKna;uaSemeahuihpyroladéﬂﬁg,30 0 parts

by weight of NHP (normal methyl pyrolidone), usti ng
45 adjugtirgspt FLEGO91PY. £ A Sahoﬂnﬂ?s%é$°%@¢%§??ﬁgaﬁﬁEﬁFﬁEgand

kneadi ng alneg Eﬂaeﬁhéﬂlkﬁe??§ﬁ§8 app §§¥¥ggg?hgﬁgon for electrol ess

plating o e step Surfaces of a core
substrate ne I ng to the steps (1), (2) of
Exanpl e 1( %F? 3£taﬁﬁi§t£ﬁ§$ téﬁggégée for 20 minutes and dried at 60
[err]C for es to 0rn1a adhesi ve.| a a.thickne of 60
Lorim (3] & BEpbesapRLhve RBAEIER B LPEL AR PPy e pE RELERs, FIAtIPY, s
attached @ﬂﬁeeihsmﬁﬂaﬁsraslhayﬁéuzaé ?Edgéﬂt?aﬂb peepacadobyt hexsuls tar4at e
in the step (2) through a tackifier. sodal i me gl ass. substrate of 5

nm i n t hi BRAESsPWecprighl Qﬁt%5%héc§3%%t€¢rEF@dB§Ft@fncFﬁﬁQ% pavedRs) as the

h S0 BB oy LAl “FAESA 50 50beShoElucl" CEDRES | BeBeBatlE

thereto awmdighpos2HOOD dﬂssblvgdlnhenMDGy&dlé&hyibneegmyeem duethgte is

dovel oped buespr Y g DM G.(LLetiy cpe gl ycplodi ToLiyl el hggk, ot o 1o

Further, ge:subgtk@isht SofXPRE&EzEPe AciHPRE- B5EALP(RAEE By Shikoku
Kasei Co., Ltd.; trade name: 2E4MZ-CN), 4 parts by weight of
caprolactone modified tris(acroxyethyl) isocyanurate (made by
Toa Gosei Co., Ltd.; trade name: Acronix M315) as a
photosensitive monomer, 2 parts by weight of a phot01n1t1ator
(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 30.0 parts by weight of epoxy resin
particles.(made by Sanyoc Kasei Co., Ltd.; ‘trade name:
Pdlymerpole S-031 The particle size distribution of these
particles is shown in Fig. 25. An average particle size of
thése'particies is 0.51uxzm as a median size and has a standard
deviation of 0.193. These particles are distr;buted within a
range of 0.09-1.32um and a particle size in a peak of the
particle size distribution is 0.58um and the peak is one as
seen from Fig. 25. Mbreover,'the measurément of the particle
size distribution is carried ot by using Shimazu laser
diffraction type partic;e size distribution meaéuring device
SAiD—ZOOO made by Shimazu Seisakusho.), adding 30.0 parts by
weight of NMP (normal methyl pyrolidone), adjusting a
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mercury lanp at 3000 mJ/cnierr] and heated at 100 [err]C for 1 hour and- at
. 150 [err]C for 5 hours to forman adhesive layer 2 of 45 errJmin

t hi ckness provided with the opening 6 (opening for the formation of

vi ahol e) havi ng excel | ent di nensional accuracy corresponding to the

phot omask. Moreover, - the roughened l-ayer 11 is partly -exposed in the
openi ng Hissositwy abol ® Paeas Fimg. a Homodigpdicagibst ing empeioimdeghav t h t he
opening 6 for_ the formation of viahole is inmmersed in chromc acid for 2

_ m nut es ¥RPIRG| throwpgh r Eagse FAL1l8poxy resin particles existing in the
surface area of the adhesive |ayer 2, whereby the surface

46 (2) The adkesivessotutionrfor|eleghgndass phatingnobhadneddinn a

neutr al ' e b | pley ' Wit ter_(see Fig..8). (6)
O the cfersheR Gt e SPLLRTES BREn BERERal 9502 BhracSREttase) by
wei ght My angHrgs asens i ioYEdecoh tgonBeccobiingetobyhecsybpsi 1y) S0 pf o€poOxXy
group in cresol novolac type epoxy.resin (nmade by N pgon Kayaku Co., Ltd.;

trade ndPEPTREON 10525t dFQs3FRd & BREEECORERD ﬁgﬂzg 9T we? gRimaEe80 parts
by wei ghin®faispen o Act §B§- 00 1Y nl:®2ls" tB’T%‘hb)é[nY‘é‘éﬁhe Rel hager 2td.;
trade nanme: Epikote 1001) dissolved in nethyl ethyl ketone), 1.6 parts hy
wei ght davindglaz otieickiesy afe6d zmmde by Shi koku Kasei Co., Ltd.; trade
nane: 2E4MZ- CN), 3 parts by weight of a polyvalent acrylate (mde by

Ni ppon Kesjakyl dedryetihflend resePRi®al £+ 604 14S (81 GOt Sacnsitiyg FPiayer and
1.5 parts by weight of polyval ent acryl nononer (made by Kyoel Kagaku Co.,
Ltd.; trsiatkaghedrmig)) therihgsive baver by ferned of epch yswrfadeacrylic

St ! ' , o ; | vil I
i gt OFF (e AR i ablP (2 REGTR, eASIEASE Clngg, 100

m xed S@adaloiined glagy efildtrdye (b S| mh Ntn 2thPekhSsHYdewigbéd ofith
benzophenone (made by Kanto Kagaku Co., Ltd.) as a photoinitiator and 0.2
part by T8 R ciclf Hatter ofmAsh R R g axirkle Hareydhs a

phot OserllSifiigiﬁ-[ sic:nre?’eri3 A obfl é"ﬁ';g g.tn %i%l}é%ce;sv\s’arige%f%tseﬁ% [p?l.rache% onto

the adhesive layer 2 so as to face the circle pattern side

thereto and exposed to an ultraviolet ray.

(4) The ekpbsed substrate is developed by spraying DMTG
(triethylene glycol dimethyl ether) solution to from an
opening of 100xzm as a viahole in the adhesive layer 2.
Further, the substrate is exposed to a super-high_ pressure
mercury lamp at 3000 mJ/cm’® and heated at 100 € for 1 hour and
~at 150 € for 5 hours to form an adhesive 1ayé:r: 2 of 45um in
thickness provided with the opening 6 (opening for the
formation of wiahcole) having exce_lient dimensional accuracy
corresponding to the photomask. Moreover, the roughened layer '
11 is partly exposed in the opening 6 as a viahole (sece 'Fig.
. = : g

{5) The substrate provided with the opening 6 for the
formation of viahole is iminersed in chromic acid for 2 minutes

to dissolve and remove the epoxy resin particles existing .in

the surface area of the adhesive 1aYer 2, whereby the surface
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Then, the m xed solution Ais mxed with the mxed solution Bto forma
liquid resist. (7) The liquid resist is applied onto the substrate treated
in the step (5) by nmeans of a roll ‘coater and dried at 60 [err]C for 30
m'nutes to forma resist layer having a thickness of 30 [err] m The‘n, a
mask filmdepicted with a conductor circuit

47 - of thpaadhea:.vé Lagefr &t is erbtllglhmeldo angh dden me@m &sed,

Gevel opcBSBFRr SoTHbLERDAREES B LR A AL VP A RE SR Suct or

circuit- pagtegp portion in the substrate which is further exposed to a
super-hl gh™pressure nmercury lanp at 6000 mJ/cnferr] -and heat ed at 100 C for
1 hour F abnlgﬂ [ 8thef hahad BOW:Seko sbAWRidm N MR YHepadBdSby3 On the
adhesi ve | ayer ?I nterlamnar insulating resin layer) (see Fig. 21). (8)
The subsmn.xhagpéswdparw.st byt Iwelgbrtrmﬁent ph@goge!@mtg-zewg-s@w an
aqueous splutio f 100 furd Cl d ct. v cal t

nucl eus, %Fi’rﬂeas YuBfEd 53""?8 §H%rl ﬁla % ng‘jl I N o a% esgé't r(tﬂ%lé)\é'ssa

copper - ntﬁi&él ?bkyyrabahl R@abat Byhmi.p@@nt Imay&add @4 .y IeApoSitidade to form a
thin plated filmof copper-nickel-phosphorus_alloy having a thickness of

about 1. #amﬁérEFﬁNUPio?ﬁ gépepPdierofins g1ih® pasts by fedght 580 the
te t
L] i U BB B i 19

N SCBrell 6b[ ¢rLE®.; trade nafe:]1Eplikele J001) Gdssicdwedy 1a!gent .

x[pa{ re]r %I%r:g(l:[ e';{xkg 1ecstl>ne) , 1. 5 Baf§3!\/%(( 62 %}512 fq edu%an%leg%]}rlng
agent (made by Shikoku Kasei Co., Ltd.; trade name: 2E4MZzZ-
CN), 3 parts by weight of a polyvalent acrylate (made by
Nippon Kayaku Co , Ltd.; trade name: R—604) as a
photosens:.t:.ve monomer and 1.5 parts by we:l.ght of polyvalent
acryl monomer (made by Kyocei Kagaku Co., Ltd.; trade name:
DPE-6A) , adding 0.5 part by weight of apolymer of acrylic
ester (made by Kyoei kagaku Co., Ltd.; trade name: Polyflow
75) to total weight of the resulting mixture and agitating
them.

Further, a mixed solution B is prepared by aissolving 2
parts by weight of benzophencne (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
in 3 parts by weight of DMDG warmed at 40 C.

Then, the mixed solution A is mixed with the mixed

solution B to form a liquid. resist.
(7) The liquid resist is applied ont_d the substrate treated in
the step (5) by means of a roll coater and dried at 60 € for

30 minutes to form a resist layer having a'thic];ness of 30 o

m. Then, a mask film depicted with a conductor circuit



pH adj usting agent ... NaCH 1 0.75 M (pH= 9.5) Stabilizer

|l ead nitrate 0.2 nmM (80 ppn) Surfactant : a

0.05 g/| Moreover, the precipitation rate is 1.7 [err]mh. . (9)
"The substrate subjected to the primary plating is taken out fromthe
plating bath, washed with water to renove the plating solution adhered to
t he surfpattand bfir Li8r (rativedfwiltinearccaspdice)ss H0/50 tis odwosed,oxi de
filmon the su 2Iayer
of coppe?xﬁPEﬁélgﬁhésBHBFﬁ§h%ﬁPnP5F§FEEerPFEF“FHéF@QPt@& 1009 m3/cm

copper - nhselaPE2SBRAr B¢ bBrAyRhal 8DE t® irormUb) @akedni0 rasiegondary
plating-in an el ectrol ess copper plating bath having the follow ng
conposi t Femowingothepgondustrrucissuld paitivesm Porkjion dondde or pattern

EW?dé%@%%%ﬂ%%%ﬁﬁ“@%ﬁﬁ%ﬁmmﬁ
the pl atmé:gcﬁrfelaﬁp9ﬁt3600m muyeﬁ2 andthéatedtat. LOCUSEerrl hoEP and

Cor’rEI exi n%? gent .. 0.15 M Redu0| ng agent ...
HCHO ' D3 FEH°“Gsné?~"s form aRAFMIRARL (TR Ry 1on pﬁ%ssu um

ferrocyagidg 2 terl AR 1,88 i hkCresinMak
Precipitati oﬁl‘rrgtleaye%[e r(:]"ﬁiﬁr ?m?)'?aAfteF‘: t he céﬁdﬁg%or g?er I'S forrred by

addi ti veFpgoc23y, the one-side surface of the substrate is polished by belt
sander polishing with a #600 belt polishing paper so as to align the upper -
surface ¢8) thhepsuhaheaterpsbvidedhw:.mapthespefmaaent reeistnBudsor circuit

and the u nd surface of I, ahol ea her . _Subsequent
Ut 11 ng TEREEPPRGIR oD FEROPERCBPREELAB OF: AD0NfRo At BHLE T Re Shott Bander
(only thecbibrdtddaBytaBysH! hnE1E0E) - whlenotBeEubhdetad £8CR pbrimbbyect ed
to the sane polishing as nmentioned above to obtain a .
plating in an electroless copper-nz.ckel alloy plating bath
having the following composition to form a thin plated film of
copper-nickel-phosphorus alloy having a thickness of about 1.7
£nm on the portion not forming the resist. 1In this casé, the
temperature of the plating bath is 60 C and the piating time

is 1 hour.

Metal salts ... CuSOs 5H:0 : 6.0 mM (1.5 g/1)
. NiSO, 6HzO | : 95.1 mM (25 g/1)
Complexing agent ... Na3;CeHs0, : 0.23 M (60 g/1)
Reducing agent ... NaPHO: H;O | : 0.19 M (20 g/1)
pH adjusting agent ... NaOH _ | - 0..75 M (pH= 9.5)
Stabilizer ... lead nitrate ° : 0.2 mM (80 ppm)
Surfactant ’ | : 0.05 g/l

| Moreover, the precipitation rate is 1.7 uzm/h.

{9) The substrats subjected to the primary plating is taken
out from the plating bath, washed with water to remove the
plating solution adhered to the surface and further treated

with an acidic solution to remove oxide film on the surface
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‘printed wiring substrate, both surfaces of which being snooth. (11) The
surface-snoot hened printed wiring substrate is immersed in an el ectrol ess
plating solution of pH=9 containing 8 g/l of copper sulfate, 0.6 g/l of

ni ckel sulfate, 15 g/l of citric acid, 29 g/l of sodi um hypophosphorite, 31
g/l of boric acid and 0.1 g/l of surfactant to forma roughened | ayer 11 of
copper - nkaxer - ¢f cceppensnickel-phospjozushitbinepdaded3fidm: | m on -

49 ur e e c d.fr uftace.of the
subst r ar TRPEREed " S8 “clipb i n BRI  RLpRARRRET i RTEARERR B ERCSE | e,

formed téusiedteddts ta veepondesg PYatepgainngnt bkeaboviessepdpparf orm
another wiring layer. In this way, _there is provided a nultilayer printed
circui t BERAFRRRRHY BAViRG n',Ehﬁaa%@?—%?"l{‘QZF%PFHEF-?“a“éGFGEF dsi st | ayer
14 and %Fg@ f rdj h 3 ) .Qf
Exanpl eaili_?%g%é% uce. %J p’?‘ls%tn egﬁg:é?%ﬁﬁtggbggﬁguEES% ngag%ggér ééghnﬁéa% a?s ee
Fig. 24)a cédichmpbontiveaddibipte proSess- addi viabopeodBVE) (see Fig.

(3.9[err 0.5[err The printed circyjt board: hayi sol der
bunps | A3t o Th Fe s oo ERmEPEALarR pfohhe STaEiadnpaEHa s RE"
fol I owi ngp aghgaiy enaopibitefgf @imRl @ 0P-S%0 mlidhite® .S used. That
I's, the photosensitive adhesive solution for electrol ess plating

(interl apday 4£6¢N, | NSehSdd gg@ent) is prepgrgdmgy nixing 34 parts by
wei ght of 25% acryl ated product of cresol novolac type epoxy resin (nade by

Ni ppon @ﬁ@?{ £, & ;. ol lar weight: .2509g ﬁissolved'in DVDG
(di et hyl en ]Eg% ycoq %ﬁémet hyl eﬁ%r) , 12 parts ﬁy wel ght of pol yet her
sul phonerff,gf ' s by Lght of i m dazol ri¢Ng agent (nmade by
Shi'koku as@%%@%.f'ha eanane: 2E4I\/Z-C|\§:6% u

' Others .... stabilizer (bipyridyl, potassium ferrocyanide

and the like) : small amount
' Precipitation rate : 6um/h

(10) After fhe conductor layer is formed by additive process,
the one-side surface of ﬁhe substrate is polished by belt
sander polishing'with a #600 belt polishing paper so as to

. align the upper surface of the permanent resist, the upper
surface of the conductor circuit and the upper land surface of
the viahcle to each other. Subsequently, buffing is carried '
cut for removing the scratch produced by the belt sander (only
the buffing may be sufficient). The other side surface is

" subjected to the same polishing as mentioned above to cbtain a

printed wiring substrate, both surfaces of which being smooth.

(11) The surface-smoothened printed'wiring substrate is |
immersed in an electroless plating éqlution of pH=9 containing
8 g/l of éopper sulfate, 0.6 g/l of nickel sulfate, 15 g/l of
citric acid, 29 g/l of sodium hypophosphorite, 31 g/l of boric
acid and 0.1 g/1 of surfactant to form a roughened layer 11 of

copper-nickel-phosphorus alloy having a thickness of 3 uam on
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parts by weight of -caprol actone nodified tris(acroxyethyl) isocyanurate
(made by Toa Gosei Co., Ltd.; trade nane: Aronix M315) as a photosensitive
“mononer, 2 parts by weight of a photoinitiator (made by G ba Geigy trade
narie: Irgaquar 907), 0.2 part by weight of a photosensitizer (made by

Ni ppon Kayaku Co., Ltd.; trade nane: DETX-S), 10 parts by wei ght of epoxy
resi n partiie|sssrfans mf dtheacondpctor téxpesed zEron the smrfiaice 26f pthes by

wei ght of_the epoxy, resi arji.cl es having an average particle size of’
0.5[err] it %F 1588 %@D %%)d’. . trade ‘ - -

50 : nane: Toreparl e), addi png .30. arts, by wei.ght of N normal .
met hyl pyrol i dpn&erﬁ%ﬁﬁ'pf é:%cgg'bfs‘?’f 814) T %u"i"'ﬂ'gef %?m%g)s'(p‘é‘?mggh

agi tat i NG AmGhive fribddieas) Hepdd i £H 68obve | Steps CeoPecAh | MeotiérT €
2) Sem -additive process (1.6[err] mground powder + epoxy/PES

matri x) WiBimpdayemsi Fpdhisway arthere pis @revided agrubtilayenod

Tl I T D
TA-1800) | [ ' ; [ 80 C 4
T8 100) (5 L O848, S et e dE) Lersle i o

super soNigrd Hozdldd HdtbrAHY o (sl s tdpdN pPey- EreU et | Exdmene Loto Ltd. |
trade nane: Aqucut. B-18 npdel) while freezing with a Iiquid nitrogen,

wher eby FFOABIGH @ Rrdpdhes GFSULt L9ard having solder Rpmes e (3pe
particlegsize Qfy 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

f ol l.owi ng, adhesi ve sol ution fqr. electroless. plating is ed. That
s, the HEGTBESREIVR & S oo o i Ser R s U i i g 5.
“(interlamnnar resin insulating agent) is

- The printed circuit board having solder bumps is

produced in the same manner as in Example 1 except that the

folloﬁing adhesive solution for electroless plating is used.

That is, the photosensitive adhesive solution for
electroless plating (interlaminar resin inéﬁlating agent) is
prepared by mixing 34 parts by weight of 25% acrylated product
of cresol noveclac type epoxy resin (made by Nippon Kayaku Co.,
Ltd.; molecular weight: 2500) dissolved in DMDG (diethylene
glycol dimeﬁhyl ether), 12 parts by weight'of polyether
sulphoﬁe (PES) , 2 parts by weight of imidazocle curing agent
(made by Shikoku Kasei Co., Ltd.; trade name: 2E4MZ-CN), 4
parts by ﬁeight_of caprolactone modified tris(acroxyethyl)
isocyanurate (madé by Toa Gosei Co., Ltd.; trade naﬁe: Aronix
M315) as a photosensitive monomer, 2 parts by weight of a
.photoinitiator (made by Ciba Geigy trade namé: Irgaquar 9507),
0.2'part by wéight of a photosensitizer (made by Nippon Kayaku
-Co., Ltd.; trade name: DETX¥S), 10 parts by weight of epoxy
resin particles having an average pérticle size of 3.9um aﬁd
25 parts by weight of the epoxy resin particles having an

average particle size of 0.5um(made by Toray Cb., Ltd.; tiade
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prepared by mxing 34 parts by wei ght of 25% acryl ated product of cresol
novel ac type epoxy resin (nmade by N ppon Kayaku Co., Ltd.; nolecul ar

wei ght : 2500) di ssol ved in DVDG (diethylene glycol dinethyl ether), 12 parts
by wei ght of pol yether sul phone (PES), 2 parts by weight of imdazole
curing agent (nmade by Shi koku Kasei Co., Ltd.; trade nanme: 2E4AMZ-CN), 4
parts bynageyhTorepazbeb) arddhnand@; Pi partsi byawedghst pfl ¥MP Jooymadr at e
(made by Toa Gosei Co., Ltd.; .trade nane: . Aroni X 15) as a photosensitive
monorer , 19 tgymlmﬁﬂbo?dauﬁﬁmi i Y%a?s?lr-xawge %yPa'b% i3y trade

name: | rlg&gg% ) aa A : I 5% 0.2
part by welg ts%%gaa%h%?gls'ré sﬁfglé?e(%%ekgﬁaﬁ%g oﬁhﬁg?gﬁu&ﬁg.e, J:.I?'fL & .s;'
trade na uEg]‘:]] c 4 S - Wel . oxy resin particles of
t he abovge% ) %‘i@%aw ng‘é 'é%a% e%%%@%gg%}c%eﬁgﬁggggf 1.6[err] m adding
30.0 parts by weight of NVP (norpmal t hyl rol jdone), adjusting a
viscosity to 7 Pa.s Fﬁ'sé"h - @%’té‘fi% i W%’r’uen kneadi ng
through three rolls. (Congar ative Exanple 3) Sem -additive process

(1. 6. [ er t3ImERexy Fesin rpoiieleS 3@ rPRgpared accorfingrtatadmerthedi t

oxeopt | (HetUE iR Cln METE- 6, 210605 Clutee 152 AT BRESCO2ERar AL T €

used. Etiﬁt is, the ot o sjtiye SiVve. luti an for
el ectrol ess pl at’i ngt (Jl'sn‘t e%%%ln%erssfrgs*#%S%F%%%mége%%m%%eﬁ%%%r ed by

m xi ng FEnhdestridy, Eetdhi ofradSomany! arRdlPOOPULE Ohréd el dpgiagagnt ype
epoxy resin (made by N ppon Kayaku Co., Ltd.; nolecul ar wei ght:2500) .
di ssol vet B B%s P BT elRO gLy E6F 4 hetkp 28chdbe crrecs PP TRSight of

- pol yet hey %‘mﬁ fhtld enddiSvdy MG GYndfai dibaZolEs SULLPT agent (made
by Shi_koksu Kasel é Ltd.; trade narr%f 2E4rll\£-a ﬁﬁfﬁéﬁg J'f/{'nwei ght of
capr ol aguimslinglindchine i &fade dy Nippe) Pneumatic Kogyo Co., Ltd.; '

trade name: Aqucut B-18 model) while freezing with a liquid

nitrogen, whereby there aré'prepared epoxy resin particles

having an average particle size of 1.6um.

(2) The production of the printed circuit board is carried out
in the same mannei as in Example 1 except that the following

adhesive solution for electroless plating is used.

That is, the photosenéitive adhesive solution for
electroless plating (intsrlaminar resin insulating agent) is
prepared by mixing 34 parts by weight of 25% acrylated product
of cresol novolac type epoxy resin (made by Nippon Kayaku Co.,
Ltd.;_ molecular weight:2500)'diésolved in DMDG (diéthylene-
glycol dimethyl ether), 12 parts by weight of polyether
sulphone (PES), 2 parfs by weight of imida=zole curing agent
(made by Shikoku Kasei Co., Ltd.; trade name: 2E4AMZ-CN), 4
parts by weight of caprolactone modified tris (acroxyethyle)
isocyanurate (made by Toa Geosei Co., Ltd.; trade name: Arocnix
M315) as a phctosensitive monomer, 2 parts by weight of a

photoinitiator (made by Ciba Geigy trade name: Irgaquar 907),
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| socyanurate (rmade by Toa Gosei Co., Ltd.; trade nane: Aronix M15) as a
phot osensi tive nononer, 2 parts by weight of a photoinitiator (nmade by C ha
Cei gy trade nanme: Irgaquar 907), 0.2 part by weight of a photosensitizer
(made by Ni ppon Kayaku Co., Ltd.; trade namre: DETX-S) and 35 parts by

wei ght of the epoxy resin particles (made by Toray Co., Ltd.; trade nane:
Tor epar | €§. Rapany by webghteofant Phbsospreitizerc(madenpy Ndppey Kagaku

arts b [ f N\ ornal ne roli.dgpe adj ustin ViScosi t

P 7 pa 51 dhiSnbal ERepe-gRpar: RETX-aLn A BRobarsR byohatant, Heorin
three rolésoxy resin particles of the above step2(l) having ahOgRakabkve
Exanpl e 4) Full-additive process (3.9[err]nf0.5[err]m - The printed

circuit hpsrtitdbeisiyzeodficl.bums addinmoRR R partscoy aneighinnet NMPI n
Exanpl e 3 except that the foll ow n)g adhesi ve solution for electroless
pl ating i tnereyl methyl pymplidene) ¢ hadpustédngnai vigecadbEstoe7sBaut$ oknf or

el ectrol es latin interlamnar_resin Lhgulating _agent) | repared by
i xi ng o arpei Biet | S FEaPIbalnating, SR Hinh  EnBRatpY bR-REGR HETeE)
epoxy respenignde by N ppon Kayaku Co., Ltd.; nolecular weight:2500)

di ssol ved in DVDG (diethylene glycol dinethyl ether), 12 parts by wei ght of

pol yet her (cSmip £PLEEvé FntlmpPe PAY t Sery-48888 i val pr8Ldagol e curing agent
(made by ShikKaku Kasei Co., Ltd.; trade nane: 2E4MZ-CN), 4 parts by wei ght
I

of caprol act one m)dirTLi.eg g %ggtﬁyél?%ﬁw%ﬂﬁ (made by Toa Cosei
; onix as a phot'osensi

Co., Ltd.; trade na I'VE ‘mononer, 2 parts by
wei ght of a photqlnitiator (made by C ba | gy. trade, nane: |rgaguar 907),
02 part by el gRBRPALTRS CAGTLT RPSrS VRS \FOHORE e €5, Lic |
trade nagroddded Sin b PSdhé BINNEL0RE Dh EREMEDEXY &L£8éPrPERAtCtRE (nmuade
by Toray Co., Ltd.; trade nane: Toreparl eiqegaw ng an average particle si ze

of 3.9 [ fellmwing 2xherive s9lukigntfer ehectpelgsscrlatpegtiel vsedaving
an average That is, -the photosensitive adhésive solution for
electroless plating (interiaminar resin insulating agent) ié
prepared by mixing 34 parts by weight of 25% acrflated product
of 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.éuring agent
(made by Shikoku Kasei Co., Ltd.; trade name: 2EAMZ-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 (made by Toray Co., Ltd.; trade name:
Toreparle) having an average particle size of l.Gunu.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.
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particle size of- 0.5 [err] m adding 30.0 parts by wei ght of NVP (nornal
nmet hyl pyrolidone), adjusting a viscosity to 7 Pa . s in a honodi sper
agitating machi ne and then kneading through three rolls. (Conparative

- Exanple 5) Full-additive process ~ (1.6[err] mground powder +
epoxy/ PES matrix) (1) Epoxy resin particles are prepared according to a
met hod dackaipaestive Hetmbille 2F58F8ll-additive process (3.9um/ 0.5um) 53
That is, epoxy resin (made by Mtsui Petrochem cal Industries, Ltd.; trade
name: TA-1800) igthe Wreth#nd ditaeit béaf@th@vingr y6idét Bapgeis] C for 4
hours and the cured epoxy resin is roughly ground and sieved by using a
super sorproduged;rimdihe $AES | FRNQAEH IRS bin \NFERBRLPN3 RREERLKERSE EBe, Ltd. ;
Lrade nafes: Qe tadhddh OCeb s Cebt G600 Y L0 Sl LOkhg 1L !00EAN.

wher eby e are prepared epoxy resin par I ng an aver age

particle size o&r%lﬁf[ieﬁr%]%eé é@gtgg&ﬂ@%téwgvn%P%q:gl;{:{lé&g%g%rcui t

board is carrie ane nmanner as |1 €xce hat the

fol | owi nglecierd s STAtinPN({interloainat efesphainsglatingesgent) is  That
I's, the photosensitive adhesive solution for electroless%glatin

(i nt er | FRIRATSDIN RHSIG P PREERILTY | €o1FRPPESBY APRIHEES ag?@‘éc’ﬁy

oo s SHEL Akt GC pile Sopla pigkacH REROR Hatgpbr b by

(di et hyligme. gl ymrlectilet weighhe2500) 2dpasodved imi BMRG ofdpethyliene

sul phone (FEX ‘afadBlys Lhd 92 Pattl BFOhE:GHE O S9P0htner

- sulphone (PES), 2 parts by'wéight of imidazole curing agenﬁ

(made by Shikoku Kasei Co., Ltd.; trade name: 2E4MZ-CN),_4
parts by weight of caprolactone modified tris(acioxyethyle)
isocyaniurate (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'-t;ade name: Irgagquar 507),
0.2 part by weight of a photosensitizér {made by Nippon Kayaku
Co., Ltd.; trade name: DETX-S), 10 parts by weight of the
epoxy resin particlés (made by Toray Co., Ltd.; trade néme:
Toreparle) having an average particlg size of 3.9um and 25
parts by weight of thé epoxy resin particles having an average
particle size of 0.5zm, adding 30.0 parts by weight of NMP
(normal methyl pyrolidone), adjusting a viscosity.to 7 Pa*s in
a'hémodisper agitating machine and then kneading through three

rolls.
(Comparative Exémple 5) Full-additive process
(1.6 2m ground powder + epoxﬁ/PES matrix)

(1) Epoxy resin particles are prepared according to a method

described in JP-A-61-276875.
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(made by Shi koku Kasei Co., Ltd.; trade name: 2E4MZ-CN), 4 parts by wei ght
of caprol actone nodified tris(acroxyethyle) isocyanurate (rmade by Toa Gosei
Co. , Ltd.; trade nane: Aronix M15) as a phot osensitive nonomer, 2 parts by
wei ght of a photoinitiator (nmade by G ba Geigy trade nane: |rgaquar 907)
0.2 part by weight of a photosensitizer (nmade by N ppon Kayaku Co., Ltd.
trade nane: DET)EI‘S)tatﬁj, FPoxy txe$in by %@%oﬁ?@%@%ﬁ?b cles of

t he abov, (1 v'_ng ap_ayer . t e agdi ng
300 par RS EEAS L e B T rofhyt 08) ché dofbgd By abihg "

Vi scosi ty Réx 7a&caﬁyéfl aﬂ teovgi Feer 4aficualis ragmmﬂe eeraki edoxy koemddi ng
t hrough three rolls. (Conparative Exanple 6) Full-additive Erocess

5ﬁ is roughly groumé 1a=e<E e$+?‘ﬁ?<5a1?¥| BPLRY -2 BORGF PR ud B
The pri l-?:@ﬁé €dgl N sanme
manner ;iﬁ%\%%e exgept*trﬁgt tﬁé{mf ow %cg%ﬁggI?vgosolﬁ?laon for

el ect r ol essdep | ridmeng AguaasedB-18 model) Thbilesfreealpgowntbnal iiguiddhesi ve
solution for el ectrol ess pI at i ng i nterl am

erla ar_resin |Jr_15u attnglagent) i's

‘ﬁg\e/gﬁggd”oﬁr‘?ﬁ%ng" ( o %?;1 a aae?ﬂaf%?tgrgﬁm?ecgl a(r:reSOI
\Q/ei ght: g%‘%)en%l SSo &g%%l%%igsﬁﬂ?ené %I‘égo di net hyl -ether), 12 parts

e ‘ C :

Ui g AR RSP v Fag e iela Bk Sutk MBI b ERA L

parts bylﬂveugéltsaeie Cﬂﬁ:ﬁéﬁ%@“ﬁ nEghiph e Bréséeptokhat hithe) foThowangr at e
(made by Toa Gosei Co., Ltd.; trade nane: Aronix M315) as a photosensitive

nohoner ,adhesikve WW@%tf@F %G%W%?ﬂﬁl’%@'ﬁ%n?n’hﬁeuﬁ?do ba Geigy trade
nane: |rgaquar 907), 2 part by weight of a phot osenS|t|zer (made by
Ni ppon Kayaku Cd‘-‘ha’tl»_tJeB: they rhokerengiHpvs)a Bee ppedetign EPBht of the

epoxy resj Pl sd eﬁléﬁﬁ?& Pi’nggffﬁm.qga Fofin 1A80PPPHE agent) is

prepared by mixing 34 parts by welght of 25% acrylated product

of cresol novolac type epoxy resin (made by Nlppon 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 cuiing agent
(made by Shikoku Kasei Co., Ltd.; trade name: 2E4MZ-CN), 4
'parts by weight of caprolactone modified tris (acroxyethyle)
isocyanurate (made by Toa Goseéi Co., Ltd.; trade name: Aronix
M315) as a photosensitiﬁe nonomer, 2 parts by weight of a
photoinitiator (made by Ciba Geigy trade name: Irgaquar $07),
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
perticle 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 6) Full-additive process:
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Tor epar.| e) havi ng an average particle size of 1.6[err]m adding 30.0 parts
by weight of NWP (normal nmethyl pyrolidone), adjusting a viscosity to 7 Pa
s i'n a honodi sper agitating mnmachine and then kneadi ng through three rolls.

(Conpar ative Exanple 7) Semi-additive process 5.5[err]mO0.5[err]m
(JP- A-7-34048, USP5, 519, 177) ' The printed circui.t board having

sol der bunps is prodyleéqsim partieles MANGLOxPLPES :Ex&m)k)e 1 except that the
fol-l owi ng adhesive solution for electroless plating i.s used. . That
i's, the photosensihé VSrosbeai ¥ersatt beAriohadingt 561868 BlapkNds

(i nterl am nar resin insulating agent) is repared by mxi ng 34

parts by pebdacedfinsthecsgnat panpesdast inoExgupie| 3nexcept thas dbex .
VDG (o1 e Tonene SRar LR et apherp= R85 rBleHE ThiiAs s pé%%%ﬁ? "

sul phone -( PES) , ts_ by ht. of im azole urln a mag

Shi koku Kasei ZT‘Q{{ s’tﬁ%e&ﬁ%ﬁ% SeDEh %r ‘gfﬁ% é@ RE of

trimet hyl glékasbybas eplddAH, )(aﬁtarmbﬁiﬁaengebmelﬁaﬁmae&ngZaaahtts B

wei ght of a photoinitiator (nade bg G ba Gelgg trade nane: |rgaquar 907),
B S

10 parts ByeR@¥e@t by mixingp34PRrRESENLEaFeighesof ndfE pprydpipdcproducy
trade nange J:ﬁ%§8.? %ﬁ% fé‘%(‘é);( éneﬁé%g‘?g F iﬁnﬁh& ﬁ&zﬁlﬁéotri Ravh®l' o and 5

parts by Wei esl avi ng verage particle.
si ze of OLﬁ@eyr]mladdlag ﬂez.ghpazseobydmesgmtredoinl\nmenqmlthy&éhyzl

Dyl | Gone)cafl 4SNP XLREOR! (1o 2o LByl Lo st ot g

EglF)IS : g‘fg' %1% ShECEERS) , 2 parts byl RELLALOcB[ EnidaE6IE- SufiRd048ent
(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) aé a photosensitive monomer, 2 parts byl 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 parfs by weight of the
epoxy resin particles (made by Toray Co., Ltd.; trade name:
Toreparle) having an average particle size of 1l.6um, adding
30.0 parts by weight of NMP (normal methyl pyrolidome),
adjusting a viscosity to 7 Pa*s in a hbmodisper 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 prin'i:ed ciréuit 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.

That is, the photosensitive adhesive solution for

electroless plating (interlaminar resin insulating agent) is
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The printed circuit board having solder bunps is produced in the sane
manner -as in Exanple 3 except that the foll ow ng adhesi ve sol ution for
el'ectrol ess plating is used. ‘That is, the photosensitive adhesive
solution for electroless plating (interlaminar resin insulating agent) is
prepared by mxing 34 parts by wei ght of 25% ac?ll ated product of cresol
novol ac pyeparpdxbyr BEKANGNAGePBFLN Pyomerkahik ¢IC85% peFylakmce@Aoduct

i ght : 25Q0) di | ved. i 5 (di | | . d t
by o SePEoFTBERTPREPLat BER, ePoRl Heglh Qb oyl Rikhen Halifs ok paTS
curing ageat ;( nadecbulshki kakyhka2e00§0o diskblved indeMpaTydithWledd , 5

parts by weight of trimethyl triacrylate (TMPTA) as a phqtosensitive
nononer,g@YE&ltélgﬁthHigﬁtﬁsF)a pRoPaTS P yeight of polyether

56 d G ba Gei gy = L TP ARE ; by
wei ght of #%‘ﬁlélgg%ogyﬂﬂéi ? Bgﬂt gc%@%%gggngf 'IE"EE)'?' g&%.e , Q:E%r&n;jgota%ﬂetsnarre:
Tor epar | ¢paliavbggShikaker KgeepaCoi.¢l &teli.ze diralebnamerr REAMITEN p&ts by

wei ght of the epoxy.resin _particles_having gn.,aver article size of 0.5

[err]m B&ALRGPIOVBLFRS SThy Py 1 %ﬁ%ﬁ?ﬁ&ﬁn&@%&?ﬁyﬁ%ﬁ ol i done),

adj usti ngpa+¥Eanas kivet ﬂoﬁolmaé-,sz a%tlhons%iiw&aghta@'ﬂ al iphe teashitiatd then
S

kneadi ng- through three rolls. (Exanple Exanpl e using materia
conposi t {madeobyt Bébpr Gpagyt | trade nhmesdRrgemiaza®l7Preddr BAFHSH Bepar at ed

~ manner . . he_printed circuit _board.i r ed. r.as in
Exanpl e ’feéglé%p?ft g Fﬁgxgdﬁe§%'€eg%%l§ﬁ'§%t ?ggggsbgrg%’?%‘f?ﬂ?d?g%éd by
the fol | gphae gaREPSTdriparleft havahgC anpavirages parkicliie aize of 5.5

conpositions for the preparation of adhesive for el ectrol ess .
pl ati ng( adheshd 5 fpartppey weighf of the epoxy resin particles having

an average particle size of 0.5zm, 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.
(Coﬁparative Example 8) Full-additive process
5.5xm/0.5um (JP-A~-7-34048, USP5,519,177)

The printéd circuit board having-solder bumps is
produced in the same manner as in Example 3 except that the

following adhesive solution for electroless plating is used.

That is, the photosensitive adhesive solution for
electroless piating (interléminar resin insulating agent) is
prépared by mixing 34 parts by weight of 25% acrylated pfoduct
of cresol novolac type epoxy resin (made by Nippon Kayaku Co.,
Ltd.; molecular weight{ZSOO) dissclved in DMDG {(diethylene
glycol dimethyl ether), 12'parts by weight of polyether o
sulphone (PES), 2 parts by weight of imidazole curing agent
(made by Shikoku Kasei Co., Ltd.; tradé name: 2E4MZ-CN), 5
parts by weight of trimethyl triacrylate (TMPTA) as a

photosensitive monomer, 2 parté by weight of a photoinitiator
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<group 1> 35 parts by weight of 25% acryl ated product of cresol
novol ac type epoxy resin (2500 in nol ecul ar wei ght, made by Ni ppon Kayaku
Co., Ltd.) as a 80% by wei ght solution in DVDGdiethyl ene glycol dinethyl
ether), 4 parts by weight of a photosensitive nononer(nmade by Toa Gosei.
Co., Ltd.,trade nane: Aronix M315), 0.5 parts by weight of antiformng

agent ( madémdde BANNGRED Gaigylentrade Sifihe ; Ioghdqudr p20T)s, bl0 veaghs bl NW
are m xed togethe agi tation o obtaj ro conposi tion. <gr oup
3o M i G tha FROD TR SR CLOH b R Sonme THar ¢ LB gl ght
of epoxy #esid! f3aMd N el A LA @Arf Ddadd E&-éi.éfériﬂzé PSR YYERPOLE
by Sanyo Kasei Co., Ltd.) are m xed oget her and then 20 parts by wei ght

of NVP wep  adde8 paritBeby weight of the epoxy resin particlds/ having

m xture. They are m xed together by agitation to obtain group 2 -

conposi t izon.average gRwhirls size &f ik mhy addigia 36f. 0 padd=olby oeight
agent (2E4MZ-CN by Shi koku Kasei Cao.,.Ltd.), 2 parts by weight, of

phot oi ni A&BF (ﬁ’%@ﬁﬁ@?% BYFSione 'gﬁ‘,% Bing, W‘?@?’gﬁ Bp 7

phot osensj_t | zet .( - ' QQE [ t 1 ts by weight
- of NWP a?@ mgxge'a ggéét“ﬁ?%ﬁ?*ﬁ%%ﬁ&?%%%]o 0 &En%x)rdo%% g%rfe%gislﬁ on.

These conpashighothrtle Foulas, 1-3 are preserved in a separated nanner to one
anot her at the tenperature of 25[err]C for a nonth. B. Materi al

Conposi ti qg t e preparation of interlamnar insulating resi n
agent(adhgs?#?'gr Fower | ayer) . <group 1> 35 parts by weight of

25% acryl at ed Bxanghled wfimy esctericalo|cuingagiciepD 8o ddid) fAGtratiom| o€ ul ar
wei-ght , b% Ni pgon Kayaku Co., Ltd.) as a 80% by wei ght solution in DVDG

(di-et hyl V8 ARG PTRIRFISD 4 AWSIRFSHIYHTA - a phot osensi ti ve
mononer (made pel oA iERME di%ouilt oddPds %‘Hﬁ;uc%{&”ﬂﬁ( YR Yand - maRREES by

wei ght of antiform ng agent (made by SANNOP radenane: S-65), and 3.6
parts byaseiighExamoleP l except that the adhesive for electroless
plating is prepared by the following groups 1-3 of material
compositions. | _
A. Material compcecsitions for the preparati@n of adhesive for .
electroleSS'platingfadhesive for upper -layer).
<group 1>
35 parts by weight of 25% acrylated product of cresol
novolac'type epoxy resin (2500 in holecular weight, made by
Nippon Kayaku Co., Ltd.) as a 80% by weight solution in
DMDG (diethylene glyccl dimethyl ether), 4 parts by weight of a
photosenéitive monomer (made by Toa Gosei éo., Ltd., trade name:
Aronix.M315), 0.5 parts by weight of antiforming agent (made by
SANNOPCO, tradename: S-65), and 3.6 parts by weight of NMP are
mixed together by agitation to obtain éréup 1 compcsitidn.
<group 2>  '
8 parts by weight of polyether sulfone (PES),W7.245 parts
by weight of epoxy resin haﬁing an average particle size of

0.5 uym (POLYMERPOLE by Sanyo Kasei Co., Ltd.) are mixed
together and then 20 parts by weight of NMP were added to the
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are mxed together by agitation to obatin group 1 conposition. <gr oup
2> - 8 parts by weight of polyether sulfone (PES), 14.49 parts by weight
of epoxy resin having the average particle size of 0.5[err]n POLMERPOLE by
Sanyo Kasei Co., Ltd.) are mixed together and then 30 parts. by weight of
NVP are added to the mxture. They are m xed together by agitation to

-obt ai n gmdgEuze .cofhey Hnegn mixed topehRersby agitation to obtain group

58 - "' ..2 parts by weight of imdazole curing agent (2E4MZ-CN by
Shi koku ﬁa&?@ﬂaiftlfﬁh.), 2 parts by weight of photainitiator (I RGACURE

| -907 by G ba%&og@) 3>0.2 part by weight of photosensitizer(DETX-S by

Ni ppon Kayaku Co., Ltd.) and 1.5 parts by weight of NVP are m xed together
by agitation RoPaghkSaby Fed@hts coigisiazade curingriagante ol 3FMATGhYf

5
groups lgg:ale.p [:V in parat.; s Q_@g&n . af. 4
t enper at t??%ic??ng?%rrl]%%f'dr ngsrférft r?tp%gﬁt%g?reiwaﬁtl n%cgﬁéoﬁuﬁbﬁl L3
pr epar at i{CRGACURES (Ix 907l bgr Ciba GedgyyOup 012 part 130 weargist fF wei ght of a
bi sphenol _ F type e_pqxzy nononer (g{uf_actured by Yuka Sq%léi Co., Ltd.,, 310
in nol ecBPetosREsgttZer, {PETETE by §43pprn m%é’rtc?'by -gdh Lpheri cal
Si 2 par bhele@s vyl R Wee ey ARG thidd by RAATRn @ 1101- CE,
where the maxi mim particle size is set to bélow thé thickness (15[err]m -
of an i npbtein gxpup Sopgpmpogdttiemn nentioned bel ow) coated with a silane

COUP! 10, 20C im0l ol NElaos 45 AL S AU 1P LA HAMRRAL 15l § ST 20 ©f
' separated manner to one another at the temperature of 25C for
a month.
B. Material Compositions for the preparation of interlaminar
insulating resin agent(adhesive'for lower layer).

<group 1> | _

'35 parts by ﬁeight'of 25% acrylated product of cresol
novolac type epoxy resin (2500 in molucular weighf, by Nippon
Kayaku Co., Ltd.) as a 80% by weight solution in DMDG
(diethyléne glycol dimethyl ether), 4 parts by weight of a
photosensitive monomer (made by Toa Gosei Co., Ltd.,trade name:
Aronix M315), 0.5 parts by'weiéht-of antiforming agent (made by
SANNOPCO, tradename: S-65), and 3.6 parts by weight of NMP,
are mixed together by agitation to.dbatin group 1 composition..

<group 2> | .‘

8 parts by weight of polyether.éulfoné (PES)? 14.49 parts
by weight of epoxy resin having thé aﬁerage particle size of
0.5um (POLYMERPOLE by Sanyc Kasei Co., Ltd.) aie mixed together
and then 30 parts by weight of NMP are added to the mixture.
They are mixed togethei by agitation to obtain group 2
composition. |

<group 3>



parts by weight of a |eveling agent (rmanufactured by Sannopko, tradenane:
Pernol- S4) are m xed together by agitation, and adjusted i-n viscosity to
the range from 45,000 to 49,000 cps at 231[err]C to obtain group 1
conposi tion. . <group 2> - I mdazol e curing agent (manufactured by . -
Shi koku Kasei Co., Ltd., 2E4AMZ-CN) of 6.5 parts by weight. The '
conposi ti ons 3fparbepoy1vehght of cipidazeiedcuningsagentt d@EAMBNEN by each

oLNr 0 R STRER LIS, TR E31F ARk py AL IneCoe Bty ERTRRE! 107

59 (IRGACURE 190807PabySCilyaveedly) ¢i0a2pparespgsweignd efi goner (4,000
i n nol ecul ar wei ght) obtained by acrylating 50% of -epogéegroups of a cresol

novol ac BEQECEPRIYLFERT METERNS BY (FHEROB KAV BEBNCRay akt andi §.5 32
arts b ' f%ms eﬁg% t L.y : yred by Yuka
ghell C?gﬁ%!}syoé?a e n‘ggrre: piéﬁ%tﬁ%%??é%%%égor%ga%?%gﬁsgfuzi on in
nmet hyl abbtyin kgtoume, 3 cdmpasitidy. wei ght of a pol yval ent acrylic nononer
(manuf actured by N ppon Kayaku Co,, Ltd., $4 as_a ghoto epsitive
nmononer, and %"‘?%sf)a $@W¥k?@%t°%fgﬁ°‘bﬁ?y£g et © BF§TE noftef

(manuf acdapeh g KudeheP ar S heid Cahotiler &t Othe DEERPLratiife Nbredsa¥h A hen

0.5 part by weight of a leveling agent(manufactured by Kyoei sha Chem cal
Co., Lt ,melyf| ow No. 75) is added to the nmixture and ni xed toget her by

agitation,t in . £0 sitlo. <qQr 2> .3.4.parts by -
wel gt ortT MEESEHE K Meds ELORS T M mrerA R BB (38 mraid ELBENT o
2EAMZ-CN), 2 e ly> wei ght of phot oi ni tiat or (1 RGACURE 1-907 by Ci ba
Geigy), 0.2 parts by weight of a photosensitizer (DETX-S by N ppon Kayaku
Co., Ltd. ), MM Pty Wight M roimphen’l i xE¥Pe cFRIFEr MPYORYTt at i ng

t0 obt ai L2 5 RKF ¥4 - Shell Co., Ltd., 310 in molecular
“weight, tradename: YL983U), 170 parts by weight of spherical
8i0, particles (manufactured by.Admatech Co., Ltd., tradename:
CRS 1101-CE, where the maximum particle size is set to belbw
the thickness (15um) of an internal layer copper pattern
méntioned below) coated with a silane coupling agent on their
_surfaces and having an average particle size of 1.6 pym, and 1.5
parts by'weight of a leveling agent (manufactured by Sannopko,
tradename: Pernol S4) are mixed together by agitation, and
adjusted in viscosity to the range from 45,000 to 49,0d0 cps
at 23+1°C to obtain group 1 composition.

<group 2> ' _ '_

Imidazole curing_agent (manufactured by Shikoku Kasei
Co., Ltd., 2E4MZ-CN) of 6.5 parts by weight.

The compositions of groups 1 and 2 are prese;ved in a
separated manner to each other at the temperéture of 25T for a
‘month. '

D. Material compositions for the preparatiop of the liquid
solder resist. '

<group 1>
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The conpositions of groups 1 and 2 are preserved .in a separated manner -to
each ot-her at the tenperature of 25[err]C for a nonth. E. Manufacturing of
the -printed circuit board. (1) The steps (1) and (2) of the Exanple 1
are caried out. (2) The materi al corrposMons B for the preparation of
the interlamnar insulating resin agent are m xed together by agitation,
and adj usted i hOOi pacs:ist byt weightpPafs at phobosensiitizen edigrnen ﬁ‘th,QQati ng

'rl'ﬁzl nrnalf1 gregtﬁl( Ingg Fl B’ﬁégh)f‘? o?bttﬁénﬁfieﬂr BFFIAaking 0% F fegro:%g[ ect r oI ess

plating a oﬁpéedftagékéeblbhovaghbat?ﬁﬂ epBsya telsS ne ( mafifaxtiidd/ By
Pa.s to obtain an adhesive solution for e el ectrol ess pI atin for upper
| ayer). Nippes)Kaekun€er | akitdal /i ﬁ?uP&FFﬁngeS'Ieﬁ- sP%@
| ayer) ha t e d abo st S
appl i ed-.tg&g %Bsu f%%ggho?‘(m%@%éaﬁgg?fgt g& E‘EES Sg% ours ‘a % pf%ci{ac% ng
t he corrponainenSEﬁ;kbjzen&at)i)oé.saar ebk bgaweﬁ.ghltdsbé.iatt:.m mmmyl
' horlzontal ilte for 20 mnute% gy re-bak at _60 [errL( for 30

m nut es, hEREPRE s aBhésPREtSs uf‘F&ﬁ Lt RePR g the
vi scosi tymeﬁoieBa (ﬁanﬁ?.ﬁ@%ﬁ?:gdab?t ke ﬁBﬁVRa%.ﬁﬁ €a). Is.tappl h%%t 0 dd
former layers within 24 hours af preparing the corrpostlons A and | eft
to stand phohosersitivesmanomey) a-odnﬁnatpgr&ﬁdbm wedgpteofae) at 60
[err] C for 30 mnu es to,forman_adhesive_l ayer({,wo- | r.. structur.e) .of
35[err]n1¥gggv€¥§. 6?Sf¥llc moncomer ?3anufa%¥ur d“%y %&%elsﬁa E%emlégl

Co., Ltd., DPE6A), are mixed, and then 0.5 part by weight of a

leveling agent (manufactured by Kyoceisha Chemical Co., Ltd.,
Pdlyflow No. 75) is added to the mixture and mixed together by
agitation to obtéin group 1 compoéition.

<group 2>

3.4 parts by weight of lmldazole curing agent
(manufactured by Shikoku Kasei Co., Ltd., 2E4MZ-CN), 2 parts
by weight of photoinitiator (IRGACURE I-907 by Ciba Geigy), 0.2
parts by weight of a photosensitizer (DETX-S by Nippon Kajaku'
‘Co., Ltd. ), and 1.5 part by weight of NMP are mixed together
by agitating to obtain group 2 composition. | |

The compos:.t:.ons of groups 1 and 2 are preserved in a
separated manner to each other at the temperature of 25C for a
month. .

E. Manufacturing of the printed circuit board.

(1) The steps (1) and (2) of the Example_l 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).
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The two-| ayer structure will be omtted inthe drawings as fromFig. 7.
(4) A-photomask filmdepicted with a full circle (black circle) of 85
[err]min dianeter is attached to both surfaces of the adhesive layers 12 -
formed on both surfaces of the substrate in the above step (3) and exposed
toalight irradiation at 500 ml/cniferr] by an ultra-high pressure nercury
| anp. The expBbedmegeriprdt compogdkdlnsed @rsmtwmp@namr{ d:iﬁat hyt ene

SN e
21”5, 0o RBPRIYE; FRELp 1R tPeSde, B cilie 48k BRRK tetdiar B Lonica ot
100[ err] &, EQ&tlnBOUénanﬂdjﬁﬂlﬁﬁq':'.ﬁn%léc%ts:.]: [eer 7l af-9r &b %%Elﬁﬁ‘int hen

heat ed at 150[err C for 37 hours (post-bake) to forman interlam nar
i nsul at i aghemtieei ablution for the electroless plating(foilupper
Iayer(twg Ia\éﬁr structure) 2 of 35 [err]min thickness provided with
openi ngs Fngs 6 for the formation of viahole) having excellent

di nensi onal I85! @han;ARLEEBAORIENGnEA1LREAEN LTS kol donbie

I nci dental |y, e tin plated layer is partly exposed’in the opening for the
vi ahol e. layer) (bavihg shéstistesptevoded . Pb. shprepamedgatt ther aboee
formati on of viahole.is_imrersed in-chrome acid for 19 minutes to dissolve
and r eno§ESPhé22pdRyaPRIiRdp kP POEBs SERLRRESs GFf 4B SHbekEadenadithdn ayer

2. wher ebY hBRrsUarage BheblR:AUNEREYRBKEY: rss s OUY BARe A< R11

imMmersed in a neutra ng" so i on actured By I pley) an
w th wat ecater anEuleﬂe.rtocatah;isatnholrezoartalappla:tedfbcn' 20e msmnfteses of

t he adhesiye .l a e.o or the fornatjon of viahole b
givi ng a®pP él f’ﬁﬁ%ﬁﬁ?ﬁﬁt‘ ?Paz:mgﬁu_ a ‘ﬁ”r etiﬁ nqn he they

substrat gghasipg t he roughened surface (roughened depth 3[err]rr) of the
adhesi ve | ayer. (6) The substrate is imersed in an el ectrol ess '
copper solution(for the upper layer) having the viscosity of 7 Pa's

prepe.red at the above step (2) is applied to the former layers
within 24 hours after preparing the compostibns A, and left to
stand at horizontal state_for 20 minutes and dried(pre-bake)
at 60 € for 30 minutes to form an adhesive layer (two-layer
structure) of 35um (see Fig. e(b)).

The two-layer structure will be omitted in thé drawings
as from Fig. 7. _ _

' (4) A photomask film depicted with a full circle (black
circle) 6f 85 um in diameter is attached to both surfaces-of
the adhesive layers 12 formed on both surfaces of the
substrate in the above-sﬁep (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 150C for 3

hours (post-bake) to form an interlaminar insulating material
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pl at i'n-g bat h having the bel ow conposition to forman electrol ess copper

plated:film212 of 0.6[err]min thickness all over the roughened surface
(s€e Fig. 9).. [Electroless plating solution] EDTA ' 150 g/|
Copper sulfate 20 g/ HCHO ' 30 m/1 NaCH

40 g/ 1. [err], [err]"-bipyridyl" 80 ng/l PEG - 0.1
g/l [ El ectlageeqtwi-akves etidictiuge) 2 oF I35y ine MEioXindss Protidad r] C
for 30 m nutes (7) A comercially avail abl e photosensitive dry filmis

adher ed t ¥itheoPpBdngs| dorendpgs:r pferedbn Formation of nisibole) having

62 hs pba : e Tl : g

ml/cnferr fxgﬁ%iag\l;e?g%gg‘%‘mg{% B'ap %r% ha gg S%%%r%%%#ﬁi é%s g%oﬂ?%hoeﬁtﬁl%o?o&a n%ka
plati ng r €slst (3beh@igng7a.t hfakideatal 115 ¢hel ifs pdatedl 1HYer is (8) -
The substrate_is then subjected to an electrolytic_ copper plating under
the bel owPBSHAYt P¥ROBES dPmthR EPeRiRg. fop, the ¥3aRal®y ated fil m 13 havi ng

21 Tuekness, of 89 Lo Bubatendl grpbihed e 1l htihald 0 g
addi ti ve frruetbhenApft wikhdipans tmmeérsednin Chpamic @cdid for 19
/]&/ (Trr{ larE]E :ln?ﬁ]t,:}églsyszgcdgggtoig g%g.dirte;ng%?ﬁﬁ%-r rﬁ%gé:gd%%%gmt&c;es on 1.0
Room t enpeghat Baeface of the adhesive layer 2, whereby the surface of
- the adhesive layer 2 is roughened, and ‘then immersed in a
neutralizing solution (manufactured by'-Shipley) and washed
with water. _ ' | '
Further, cétalyst nuclei are applied to the surfaces of
the adhesive layer 2 and the openings 6 for £he formation of
viahole by giving a ?alladium catalyst (manufactured by .
Atotech Co., Ltd.) to_ the substrate having the roughened
_surf‘ace {roughened depth: 3uzm) 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
@, a’-bipyridyl 80 mg/1
PEG o 0.1 g/1

[Electrolass plating condition]
at a ligquid temperature of 70 C for 30 minutes |
(7) A commercially available photosensitive dry film is

adhered to the electroless copper plated £ilm 12, and a mask
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(9) After the pl'ati.ng resist is peeled off by spraying a 5% KOH sol ution,
the electroless plated film 12 | ocated beneath the plating resist 13 is

di $sol ved and renoved by etching with a m xed solution of sulfuric acid and
hydrogen peroxide to form conductor circuits (inclusive of viaholes) each
consisting of the electrol ess copper plated film 12 and the electrolytic
copper plig qild¢ddndtantheairngEalnhiekpesed bé 48light]atste0Fng/ct?) .
(10) Pd renmiped jn the rqugh surface of the adhesjve.layer 12 was
enbved (3P T dRed e G b S 2Pq 58 Srrponafe sol¥Eied R, FRci S

The nul ti r i of | r ﬁﬁ@ﬁ t b ﬂ_agti d manner
ensur es té]%%‘???rﬁ) e&% %w e%i\%im{t aégpi)%r féc?il# c?%%%l ar Iaﬁgf' and it
can provi de a (sndrhs tsalbsfratabaid HHE esubiectekdt berabyeldetnghybbtes can

be fornmed in a high density so _as to den.sifzit_hrough- holes easjly. In :
addi ti on.copper plating under the below condifgkon to form an Rle¢tECTiunber

of through:hol es | t . | NC, e e 16 C ction
W th r espaR Smset A S LT hAS Y POt RECLS e "OHRET
suffici emdg. 1) ensured through the through-holes. (10) The
substrate provided with the conductor circuit is immersed in an el ectrol ess
pl ating shRGtEHPIFtIHIIAERDIFAIRFPY | of copper sulfate, 0.6 g/l of

ni ckel s ; of citric acid, of sodi um hypophosphite, 31
g/l of b(%ﬁlé%%a%%a% 0.1 g/l of surfe%cst’%gm Hfo forma roughened | ayer 11 of
copper - nicsipgemsadisfd@dter us having a thi &hesSl of 3 [err] mon the surface

L 2R A o e S AR B

anal yzed by EPVMA (fl uorescent X- 21 mi/1
[Blectrolytic plating condition]
current density 1.0 A/dm?
time 30 minutes .
temperature Rbem'teﬁperature.

(9) Aftet the plating resist is peeled off by spraying a
5% KOH solution, the electroless plated film 12 located
beneath the plating resist 13 is dissolved and removed by
etching with a mixed solution of sulfuric acid and hydrogen
peioxide to form.conductor circuits (inclusive of viaholes)
each consisting of the electroless copper plated film 12 and
the electrolytic cbpper plated f£ilm 13 and.héving a thickness
of 18 um(see Fig. 12). _ '

(10) Pd remained in the roughened surface éf the adhesive
layer 12 was removed by immersing in chromic acid (800 g/1)
for 1 to 10 minutes. . '

The multilayer printed wirihg board piepared by the above
mentioned manner ensures through-holes each préﬁided with a

perfectly circular land, and it can provide a land pitch of

about 600um and thereby through-holes can be formed in a high
density so as to densify through-holes easily. In addition,
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ray anal yzi ng device). - Further, the substrate is subject to Cu-Sn
substitution plating under the condition of the plating bath containing 0.1
nol /| of .tin borofluoride and 1.0 nol/| of thiourea, the tenperature being
50 [err]C and pH being 1.2 to forma tin .substitution plated |ayer of 0.3
[err]mon the surface of ‘the roughened |ayer 11 (see Fig. 13 provided that
tin substs':tnn:ed:heayambe;c ref Shoowgh-holes (ﬂn)tﬁersmtrabeduanobeci rcuits

are fornmed - atln he_step -(10) to forma i nted

ol routt BRAPATar, 1 eimttE Sadrdatiod  1Eih cHoppatt e Lounandtag,

f or med %ﬁ&ﬁ&riﬁ%&fmﬁiﬁiﬁébh%&b | S t£8€8 EhMSsutfidently be(12)
Furthernore, a solder resist |ayer and a solder bunp are formed according

to the stm%)m@;gmft@(am}ﬂ@g!ﬁhp%-ﬁ%duce a printed circuit board
havi ng sol der bunps(see Fig. 20). The roughened surfaces of the
conduct or circ(iQ) &he isvhstzatioprovisisdtwiih ridue m¢!as§lmt¢nrq5e:dc1ai;toiei ng
to Exanple 3 are sub ect_to . ne ure nt of th count

11 egul APPSR Lt P SRS GO FLFELER F BT Lsom R iRe

Optical @.g/iltsk dd@&ﬂmeOW)s g}/m t&m&e;cmswﬁf@fés 1% hg/Tognt
val ue is obtained within a scanni range of 50[err] g%hhomever Tables 1

and 2 shewbaiq paide @ik 9 isedignh Ryperhosphife  Hh/ Y #Hidorie. the
count valug s od 1§ YAy SBMEloalnd "o LS FEIBLOL Zuplln 12 ShOWN

in Tabl e As shown 1 n |gs ed circuit

board  usidipdria S PHbHEPhdths HRHEES é"ﬂiiél&xé’é?é?%ﬂlslﬂni @rd e present

i nvention, the count value of irregularity | evel at the surface |ength of
2. 5mm wi tsrunfaqms:tf tthe r@mbmﬁmwmmaﬁa(ﬁ,e@fﬁ’xqme BhesiTre thimrcase,

cof arat | 0 f he nt
0. 01 or 1 [ Serted RS 3 sodinta it cfle o ou: 98 mols,
0-1lerr] m[ 5k GeR M0 AN ideclanaTyuhd dsf B | (Eldsrescent X-

ray analyz;ng device).

" Further, the substrate is subject to Cu-Sn substitution
plating under the condition of the plating bath containing 0.1
mol/l of tin borofluoride and i.o ﬁol/l of thiourea; the
temperature being 50 € and pH being 1.2 to form a tin
substitution plated layer of 0.3;zm oﬁ the surface of the
roughened layer 1l (see Fig. 13 §iovided that tin substituted
layer is not shown). '

(11)'Furtﬁer, conductor circuits are formed by repeating
the steps (2)-(10) to form a multilayer printed ci;cuit board.
In this case, the tin substitutibn plated layer is not formed
on the surface of the roughened layer (see. Figs. 14-19).

(12) Furthermore, a solder 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 roughenéd surfaces of the conductor circuit and

interlaminar insulating resin layer formed according to

Example 3 are subject to measurement of the count value of



plating resist, electroless plating.and Pd catalyst are not found.
Further, the count value with respect to the roughened surface forned on
t He surface of the conductor circuit is also conparatively small, i.e.
350-650 for the peak count 0.01[err]Pc[err] O0.1[err]m and 600- 1150 for
the peak count Ol[err]Pc[err]1l.Jerr]m at the surface length of 2.5mm

respect i vgirpgullhsidlyy levedi by mesnjeifaptonis @edcemuicnrscape ( AEN oY

éoggtjg'; (r)]ro';m I Cui épf("[:%‘lr]@ )z‘ﬁdér rt]rlgﬂe Cut O‘Mﬁ{] Plcrl rr O 01([ err] r’r)
50

measurements, the ccRt valuel/izs obtained wWithin alSSocann:Lng

500 . 700 1/ 20
650 range of 50 um, ‘howé¥eD, '.T.'ables 1 -and 2 show fifty times
65 Qerr]Pc[err]OOl([err]

0. 01 er  PEAPHGRHPEY P, srtlpepER KRS ot 10y e Cout Yelue
0

0 of irregularity level %@0 the surface length of 23% is sHowm
1/20  in Table450 and 2. 1300 _
gg?der burrpsrrggr ai’é\éﬁchﬂagﬁ’lgl%hg s&ﬁéi r%ﬁnﬁ%?‘%?l Hrin Cult?“g‘%rd ha 1’3.'?9'[ he
thi cknes@sing the adhesive for electroless plat:.ng according to the
prasent J.nvent:.on, the count value of 1rregular:.ty level at
the surface length of 2.5mm with respect to the roughened
surface of the adhesive layer is comparatively small, i.e. 50-

1300 for the peak count 0. 01<PcSO 111.m, and 200-500 for the

pea.k count 0.1=Pc= 1. Opm, respectively, and residues in the
plating resist, electroless plating and Pd catalyst are not
found. | '_

Further, the count value with respect to the roughened

surfaee formed on the surface of the c’onductoi circuit is also
comparatively small, i.e. 350-650 for the peak count 0.01=Pc=
0.1um, and 600-1150 for the peak count O. 1Spc$ 1. o,um, ‘at the

surface length of 2 5mm, respectively, thereby causing less

'delay in s:Lgnal propagat:.on in the conductor circuit.

' (Table 1) |
Cut Off 0=pc=<0.0l(zm) 0.01=Pc=0.1(zm) |0.1=Pc=1.0(pm)
g 4 1 0 350 | 600
g A 175 o 500 700
QD
© 1/20 ~ 150 650 1150




of the-interlam nar insulating resin layer is formed to be 35 [err] m
however, breakage of the interlam nar insulation was found in the

rougheni ng treatnent. . The tests and eval uati ons as menti oned bel ow
are carried out wth respect.to the printed circuit boards of the exanples
and conparative exanples. [err]. The peel strength is. nmeasured according

to JI S-C@adile r2) t he ci rcuit boar ds of Exarrpl es. 1 3 and Conpar ati ve

Exanmpl es 18—+ Ha- ams . €s I—3—patd

Conpar ati ve Exaon:g?OEf ‘??Pc?epp;( eB?éls’%gz)E?ﬁf‘ e'I%‘B‘ﬁég SRER dur f ace
S rreasure:i§3 ?c t+he—et+rettt-board—and—obserw i’i"s"’%c -Ctt—
section by magﬁ% of a~netal{ mcrosc pe. [err]”~ The surlf ace Tesistivijty is
nmeasur ed w.t&gr&spegﬁﬁ)ﬁh circupt boards ofsgxanpl S I a&gp 2 and .
Oorrparativp&.&@nj_eﬁ_l-_j_aﬁdl [err].|I1n the circuit! boards of Exdnple 3
and Conpar pfi ve Exakp2@s 46 and 450t he surfE3@0resi stfi vi t A& measur ed
after the ei+reuit—board—istett—to—stanrdunder—conrdi-ti-ons—of—hum-di-ty of
85% tenperature of 130 [err]C and voltage of 3.3 V for 48 hours.

66 (cohPairhtiRe aggARC @)or absence of cracks i s measured by heat
cycle test of -55 [err]C [eéerr] 125 [err]C at 500 tinmes-with respect to the
circuit boar dF¥hef pBiakgke circgiidocanthhaming: sligy dumpsg is produced

in the same manner as in Example 1 except that the thickness
of the interlaminar insulating resin layer is formed to be 35u
m, however, breakage of the interlaminar insulation was found
in the roughening treatment.

The tests and evaluations as mentioned below are carried
out with respect to the printed circuit_boards'of the examples
and comparative examples. ' | | .
@®. The peel'stﬁength is measured according to JIS-C-6481 in
the circuit boards of Examples 1-3 and Comparative Examples 1-
8. | |
@. In the circuit boards of Examples 1-3 and Comparative _
Examples 1-8, the depth of depreSSLOn of the roughened surface
is measured by cross-cutting the circuit board and observing
the cut section by'meahs of a metal microscope.

-C) The surface re51st1v1ty is measured with respect to the
circuit boards of Examples 1 and 2 and Comparative Examples 1-
3 and 7. ‘

@®. In the cifcuit boards of Exemple 3 and Comparative Examples
4-6 and 8, the surface resistivity is measured after the
circuit board is left to stand under conditions of humidity of
85%, temperature of 130 C and voltage of 3.3 V for 48 hours.
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[err]. The LIS fornmng limt is nmeasured with respect to the circuit
boards of Exanples 1-3 and Conparative Exanples 1-8. [err]. The heating
test is carried out with respect to the-circuit boards of Exanples 1-3 and
Conpar ati ve Exanpl es 1-8. The test is carried out under the
conditions of 128 [err]C and 48 hours. According to this heating test,-if

the resi@®.r ami Prdderd® PV Urddis L€ dsusTiddbPiheae @1et he
peeling of viahole is caused. The presence or absence of such a peeling is

neasur ectdyt tdie €BHdocty on2B ¥l sitaBOd dfindwe wiltth despedteriabytiidie peel ing
of viahole is confirned to.be caused when the conduction resistance is

raised. Ci%FHit borxde of rExARPlRm bsd o?nﬁxﬁﬁ@%aﬁlﬁem Hp8rdrBve
measur a9y THALALA A RIS s bderrred Wl 1ReRL T B4l e Shon
in Tabl gi3cuit boards of Examples 1-3 and Comparative Examples 1-8. 0/
@. The heating test is carried out with respect to the circuit
boards of Examples 1-3 and Comparative Examples 1-8.
The test is carried out under the conditions of 128 € and
48 hours. According to this heating tesﬁ, if the resin
remains in.the_opening portion for the formation of viahole,
the peeling of viahole 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 Examplés 1-3 and Comparative
Exampleé 1-8, the ratio of genérating interlaminar insulation
breakage is measured by grefaring 100 circuit boards.

The test results are shown in Table 3.
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[err] .. [err] As seen fromthe results of the above table, when
using -the adhesive for electroless plating according to the invention,
the depth of depression in the roughened surface is shallower (3 [err]m
as conpared with the conventional one and hence the practical peel

strength of A—0—kglcrmcanbhe—attained- t-ha—prt- cireui-t—beard
according to t Iwvention, thereflore, it {is possijbleijto make |L/S jof the
- 5 S 1 The¢ heat-résj iin_pdrtidles|used infth
pattern small Sherr] The heat-r reS|ngocrt|c es'juged [ [the
adhesi ve fol .s%@tggl es3 plating r Pntled di Fedi £ Hoat d atdor di ng
to the invengi__‘@ ¥ pot porejtham 1. r] minjthe.|averjage |partjicle
size and le$ L H-a—h ' La-r-t_L-t;l-e-s-l_;é_as_see fromthe
_particle sitge %st‘ Il bu ign Q0 tga1 gaﬂ)sgbet \aeéngttesl qy e g ge ROt caused
by the roughenifg greaf ngnt €n¢ gher @ isgn¢ Bniedl anéndr g nsd gt igon
br eakage t-hfou@&ﬁndu:t%m.ﬁei wEen St hegupper || &yer gardgﬂe? qwe |l ayer.
[err] When {hefofefing|for|thelforiati on®ofl i ahol ¢ £5|f 8t ed ijn_ tlhe
interlam naf insulaling resin aye <9f the|substrate_having the rodghened
sur face of .hew tbnd&ct Jrgc rEul tNat ¥he SundeSr I&er | deN tth& rie®  renai ns
in the rougheRd suefat R | IRt hiS (oRnedRi onf n|ERanmpRes ¥ [2%are.
~conpared w Hxr
8| 818 g8 [ g8 (8€x(8 g |8
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Conparative Exanples 2 and 3, since fine particles of not nore than
1[err]mare existent, it is possible to remove the resin residue in the
roughening treatment, so that it is guessed that the peeling of viahole is
'not caused even in the heating test. [err] The surface resistivity in the
circuit board of Exanples 1, 2 is higher than those of Conparative

Exanpl es @, 72s| selen @resi diecchbdsudits of theaighotvd taslal, ofhdzonpsims i ve
Exampl e 1, B L 69 - the :
el ect r ol dhe Rdhesive |57 clehreless Rbakitnghaceeritngi 68 Bret he roughened

surface I : _ | | £ boar f gﬂgll] 3 uf face
resisti vi%);é}%:o:%g?’goﬁh% %%%%%%égﬁéﬁlﬁ&gﬁﬁ - an%dhls%%?%ﬁ% rty
condi ti OhalGbvdie Ppm)aRs HRPALRE WEitH HHe Rt tOforfadMEHAdE
Exanpl es 4, 8 are exposed to high tenperature and high hum dity conditions,

t he surf Zsngeedihe ipragticaldke prel Bitzengtyret uhel k ieaHeecircuit
boar ds of nparati v amles 4 .8..1the. ression of .1 he youghened
oo f ace AERRER | 1 RPN Rt € R e dralnd L8ERRT G o
catal yst iRifdrlion S idrddrb Atk 18 WéSeinié Neo | Aumes imos obf tHige Sur f ace
resistivity. [err] In the circuit boards of Exanples 1, 2 and Conparative
Exanpl es PRttern malier caused no cracks in the heat cycle. On the
contrary, the circuit boards of Exanple 3 and Conparative Exanples 4, 5, 6,
8 cause (@e Thackeat-reeistiat amisiar parhilcisnmsessiin [thee mdhedhias \Bor
| ayer for el ectrol ess plating start&?}i‘g, fromthe boundary_ between the
plating SRS Iﬁ-m%‘lﬁ' the Rrinted Ligcyit hRA%E REFITHHRG &0 of
Com)ar at lt\ﬁ% @ﬁ%@t%.sonz ’a15é r%ta(itbasré than 1.5zm in the average particle

size and less than 2um in the maximum particle size as seen

~ from the particle size distribution, so that gaps between the
layers are not caused by the roughening treatment and there is
ne interlaminar insulation breakage through conduction between

the upper layer and the lower layer.

® When the opening for the formation of viahole is formed in
‘the interlaminar insulating resin layer of the substrate
having the roughened surface of the conductor circuit at the
uﬁderlayer side, the resin remains in the_roughened'surface.

In this connection,_when Examplés 1, 2 are compared with
Comparative Examples 2 and 3, since fine particlés;of not more
than l1um are existent, it is possible to remove the resin
residue in the.roughéning-treatment, so that it is guessed
that the peeling of wviahole is not caused-even in the heating

test.

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

considered that in the circuit board of Comparative Example 1,
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starting fromthe 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

resul ting anchor depression is also sharp and stress concentration is
caused therein in the heat cycle to cause cracks. That is, when the ground
powder isthseslle¢ttmobeest platadtfiils ispreoteinetubechuser thésdepresaiend in .

t he heat cycl.e. err] 1o the_adhesive for el ectrol ess plating of Exanple
1, gel at?%nﬂb%c’fé‘?%tbiré?‘?e?méfﬁﬂthsfE%?n A*®Png t he conpositions,

70 and t he adhesi ve has becone too high in viscosity to be_coated

on the sUBst fm dhengimeuit heand s Bxammke & odthe| tirfarareristiweyp e
3, loweri of the coatin roperty ot _found. . reoye the -
exampl o SIORP.DE T LM ARl (SRIEE iR [opergtite pad pigh REEEdfhy |
matrix, seoddiiddie. t(on e SCovEtalfy | Swhbghehe t BafchbBibedr@90xE- PES resin
and the peel strength of 1.6 kg/cmis obtained. | NDUSTRI AL APPLI CABI LI TY

As nent i (FREEPATRNC ExagRles s a¥erewpesed obesRigh stepperatwre| aARdt o

the inveniign, ALACk {&% Jal f?@y& e surface
resi stiviri%:liﬁ%?se1 |‘g%?1lp&§n%iétg¢s% t he' ?ﬁ\%%ﬁ%ﬁ 0 sL :2:8%0?%??%%can be
formed, <fhid hisd parresswnesdhntheet pinovilie dcibeupt ibdacdsi of WWompmeathitavi ng no
i nterlam_par insul.ation hreakage thyrough_the roughening treatneng.
Fur ther . TPRRAEHES de d 1% e ARA T L C2F 3R | RESGRRd ST FRCE s
i nvent i Orgeddi A4NAS| Mt o5 NEXAIFI )i DY 46 thee DRt GAGa edr t MBcORENGRIPHON
vi ahol e can be renoved in the ' '

Co catalyst nucleus is attached and results in the lowering of

the surface resistivity.

® In the circuit boards of Examples 1, 2 and Comparative

Examples 1, 7, there is caused no cracks in the heat cycle.

On the contrary, the circuit boards of Example 3 and
COmparafive Examples 4, 5, 6, 8 cause the crack in the
interlaminar insulatihg resin layer (adhesive layer for
electroless plating) starting from the boundary between the

plating resist and the conductor circuit.

® 1In the circuit boards of Comparative Examples 2, 5, cracks
starting from the anchor depreésion beﬁeath the conductor
circuit is caused in.the adhesiﬁe layer for electroless
plating. This is considered due to the fact that since the
~ground powdef is sharp in the corner, the resulting anchor
depression is also sharp and stress concentration is caused
therein in the heat cycle to.cause cracks. That is, when the
ground powder is uséd, the peel strength is improwved, but the

cracks are caused in the heat cycle.

@ In the adhesive for electroless plating of Example 1,

gelation occurred after a month from mixing the compositions,
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roughening treatnent, so that the printed circuit board using such an
-adhesi ve does not cause the peeling of viahole in the heating test.

71" “What is clained is: 1.- An adhesive for electroless
plating fornmed by dispersing cured heat-resistant resin particles soluble
in acid or oxidizing-agent into uncured heat-resistant resin matrix hardly
sol ubl e iandcthe cadhasiivei hgs adgeaomehtoaghigbuinnyiscesitynte beacaeeted zed

in that the heat-resjstant resin partjcles, have an avera rticle size of
Lot or o PRohe SupeFFaRE) WEZLD DAEhS SnaRifelRoR 1BHEBIENES T 5T rs
accordinqpistﬁhgiarlnxaﬁguéﬂs,trewéeﬂﬁgresi&hanbo%QShg ?@gﬁé@b?swhévﬁo%n

. n a

average particle size of 0.1-1.0[err]m esive for
el ectrol eBeupflati ng according to claim1 or 2, wherein the heat-resistant

resin particles qﬁéieéggf?iéﬁg éEEﬁﬁféeéf.JPﬁA—61—276875 uses epoxy
modified polyimide resin as a resin matrix, so that the
. toughness wvalue is ﬁigher than that of epoxy-PES resiﬁ 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
sfrength can be ensured, and the surface fesistivity is high
and also the fine pattern of L/S=20/20zm can be formed, so
thét.there can be provided the.printed circuit board having no
interlaminar insulation.breakage through the roughening '

treatment.

Further, in the adhesive foxr electroless platiﬁg
according to the invention; the adhesive resin remaining in
"the bottom of the'opening for wviahole can be:removed in the
roughenihg 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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4.. An adhesive for electroless plating according to anyone of clains 1- 3,
wherein the heat-resistant resin.particles have a particle size

distribution that a particle size of a peak in ulﬂu H i s not
more than 1.5[err]m ' 5. An adhesi ve. for” ﬂ m’"ﬂm ML ng
according to anyone of clains 1-4, wherein the peak of the barticle size
di stri but Whati 4soetaimed is: 6. An adhesi ve for el ectroless plating
according to anyone of clainms 1-5, wherein the heat-resistant resin
particles is 5-50% byancaghesiveatsel edeaitrolessepiatdnigsfarinetdedyn mat ri x.
7. An adhesive. for el ectrol ess plating according tqQ anyone qQf _¢clains 1-6,
wher ei n tﬁésRS§?1PSSF§F§ﬁthﬁé§rﬁeﬁ&PF%?§ egiq, %9§Qﬁ=sFﬂé¢Fﬁ%Fﬁbsetlng
resin andaﬁgarg?phﬁihhﬁlh bBent into uncured heat-resistant resin /2

8. An adhesive tor electrdleSs plating according to claim?7, wherein the
t her nopl ama(trn.sshardiynsblnbﬁ.e tinaacid wrhpxidiighing @%rstoltm:omm ent of

he h - d. -
conpr 1 o1 AL, rPREEeRE . ERPERCEATZAGL 1P SR SRe OB HRRIS AR | ng

having a &aaﬂhegaétsunéacaavananaaea&égét pardilcie lsifzel BFnot mdee euahened
surface of the adhesive |ayer, said adhesive layer being conposed

of an adh&sBwemfor electroless plating formed by dispersing cured
heat-resistant resin particles soluble in acid or oxidizing agent into
uncured heat-resi 2t anAnr adhésivéer Esrheldbyrolbsbl plating dcebraing tong

agent through curlng t reat nent - said heat-resistant resin
partlclescﬁﬂﬁPnéra gyg;agghe heat—re31stant resin particles have an

average particle size of 0.1-1.0um.

3. An adhesive for electroless platlng according to
clalm 1 or 2, wherein the heat-reslstant resin particles are

spherical partlcles.

4. An adhesive for electroless plating according to
anyone of claims 1-3, wherein the heat-resistant resin

particles have a particle size distribution that a particle

size of a peak in the distribution is not more than 1.5um.
5. An adhesive for electroless plating according to

anyone of claims 1-4, wherein the peak of the particle size

distribution is one.
6. An adhesive for electroless plating according to

ahyone of claims 1-5, wherein the heat-resistant resin
particles is 5;50% by weight to a solid of the heat-resistant
resin matrix.

7. An adhesive for électroless plating according to
anyone of cla;ms 1-6, wherein the heat-resistant resin matrix
is a comPOSLte of the thermoseting resin and thermoplastic

resin.
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particle size of not nore than 1.5 err]m cuit -
board according to claim9, wherein the heat-resi st‘aﬁl“ﬂ%ﬁ”‘“}m‘ﬂ“‘es have
an average particle size of 0.1-1.0[err]m anUed*CerUIt
“board accordlng to claim9 or 10, wherein the heat-resistant resin
particles are spherical particles. : 12. A printed circuit board

accordi ng to anyoBe ah ahhcsive-fb;'ﬂﬂam§m¢haas m@at&ngﬂannmndingnuo

particles have particl.e size IStrI ti.on that a art cle size o a peak
Por ! he” apLetnd | BhereihoEhhs pHiforpran 18 Rot mope thag 3 &)

circuit bggrgdedgher ¢ond EQlQG)’%Bﬁt%htCkﬁ' fﬁ:eghé&t—w&%&%'ﬁ&riﬁ“&‘dﬁﬂ( of the
particle stze distribution is one. 73
14. A prlmaéuluerU|t board according to anyone of clainms 9-13, wherein

the roughened surface, Offig?ead?%?cﬁgt Lavel ggmkégg&iglg E%bg%xgt%gard

depressi on depth err CIrcui
according_to g@ of .sai d roughened

surface i 9% 8né§§??fﬁ$aﬁay?ﬁefgéaﬁ?eggfﬁge &P bf* t he

- roughnesszg@ghefed. BiREREEY! Andf at aenauatcaeeclwﬁa&e £ rhblde o] I?.@:éo ! [err] m
is 10- 2500, and where 0.1[err]Pc<l.0[err]mis 100-1000.
printed creeghensdapuriaser afngreoadhesiweolaye&i-ns 9- 15, wherein the

heat-resistant resin particles is 5- 50% by weight to a solid of the
heat -resi st ant r esahdnadhesive layer being compcosed of an adhesive for _

electroless plating formed by dispersing cured 'heat—res:.stant
resin particles soluble in acid or oxidizing agent into
uncured heat-resistant resin matrix hardly soluble in acid or
oxidizing agent through curing treatment,

said heat-resistant resin particles having an average

particle size of not more than 1.5am.

10. A printed circuit board according to claim 9,

wherein the heat-resistant resin particles have an average
particle size of 0.1-1.0um.

11. A printed circuit board according to claim 9 or
10, wherein the heat-resistant resin particles are spherical
particleé.

12. A printed circuit board according to anyone of

claims 9-11, wherein the heat-resistant resin particles have a

particle size distribution that a particle size of a peak in

the distribution is not more than 1.5um.

. 13. A printed circuit board according to anyoﬁe of
claims 9-12, wherein the peak of the particle size

distribution is one.
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17. A printed circuit board conprising a substrate, W\xﬂ“‘“uit
formed -on the substrate, an adhesive layer for el ecti\“\@“m‘ L), r med
by di-spersing cured heat- resistant resin particles seélu leti acid or
oxi di zi ng agent into uncured heat-resistant resin matrix hardly soluble in
acid or oxidizing agent through curing treatnent, a roughened surface

formed on a surfaté.of Atprintédsciechifebobyddasccolcding &rdanyope pg§ t he
cured heat:resistapt payticles,. and an upper cqnduct ircuit i.s forned
on the T oBUREREAPS Py aibereif® tne” 2ouBhelRRl crCHaCHl o the' Blbesiveces
plating h regh - hst ant tLC ; ' ongEgke;Qt te than
t hat at t%%y%%pggi?g%g%géiéhg?eggaé . bgirégfgggAaﬁgﬁﬁte C|rc3i?‘ggérd
according to cl ai 1?A wherei,n_t he a%hgsiv& nge& Ls formed in

doubl e- 1 ayer, and The t@ﬁfgﬁ%‘gigfﬁﬁ?z‘ aPPrEFe8CrRTEREI IR EPVERPATE at the
side of tBRasksPrane wWheZ8ihOthEYydupitBhbft 8addsebudheaeticBurfhckhes 1- |
heat-resi stant resin matrix, and the heat-resistant particles in the

adhesi ve Paymrard the oppusivtalwe def othe hpeakbfPcht of i the roughness per

74 not less than 5% by wei ght but |ess than 20% by weight to a
sol i d conkedtSmr ieaghkaef Ehessuntacesi Wheaer R.-01SPc<0.Lgm AsSpAlmt ed
circuit board according to chin1 7 or 18, wherein the heat-resistant resin
particl es?P8¥e 3RAWRPERCD - pHEF T -H L8 4 0P 1080err1m ' . 20. A
~printed circuit board according to anyone of clains 9-19, wherein the
“heat -resi stant r&8i nAnerinkedscirevipobrasdopcepedingr ¥osanvager efin and

Lher o PEi4end SBL05 ) wupsotn, Sin APl ELBAsERS ot 0ESLY. 0 b

50% by weight to a solid of the heat-resistant resin matrix.
17. A priﬁted circuit board comprising a substrate, a

conductor circuit formed on.the substrate, an 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'treatment, a roughened
surface formed on a surface of the adhesive layer by
dissolving and removing the cured heat-resistant particles,

and an upper conductor circuit is formed on the roughened

surface,

said adhesive l'ayef for electroless plating has more
heat-resistant particles at the side of the substrate than
that at the opposite side thereof. '

18. A printed circuit board according to claim'17;
wherein the adhesive layer is formed in double-layer, and the
heat-resistént particles in the adhesive layér at the side of
the substrate is 20~50% by weight to a solid content of the
heat-resistant resin matrix, and the heat—resistant.particles

in the adhesive layer at the opposite side of the substrate is
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30 % by.weight to a solid content of the heat-resista '
22.- A'printed circuit board according to claim20 or $m,m/mm"rmim‘&l!!'
heat-resistant resin matrix is a conposite of an epoxy *resintamd o , and
the PES in the conposite is not nore than 30 % by weight to a solid

content of the heat- resistant resin matrix. 23. Aprinted circuit

board accavat rigegs toarnfd &y olaigist w2, ledgm rehan V20 dbe sweékghhgtalianet er

bri Nt od GRS AR RERE TR W85k uherein the
adhesi ve | ayer has a thickness of Iess than 50[err

printed circuit b&z?i'dAaé’E&F’aﬁeﬁg% %9@4@924“\&{’&%&5?%
‘conduct or 1@ I Glidrdi Rib %é’&leréﬁ%%dréﬁﬁ Hereicidd mehedy v ei s

conprised of an electroless plated filmand an electrolytic plated fi
26. A pri pisagicile Wilzehed @ a.c-do.rojung to anyone of clainms 9-25, wheré€in the

conductor circuit forned on the : 75
roughened surface 29f, hhgraﬁ%a 63 AR ﬂ&s_—@afdamﬁr}ﬁﬁ dRyaiyday B on at
| east a part of the conductor circuit. 27. A pri ntea!cwcwt board

accor di ng al@imsy &rd Sof v@lemem g-hEs hegferzesistanihdtre ot AR t18 R f or ned
on a surf%ce Ofs tt%e osfu %:msoaée%l%%n%%{ a%] %e“ aé@t'aé 1!' %l'on for

part there(ﬂma roughen sur ace COMposI
preparing an adhegsgiv for Ietroles conpys i |n thmol ng
resin corrposition%ér ?ﬁ) n% ‘g gro%u%o%lé&p:garcc :Eln va""?lceJl 0 rﬁo‘%imt ure,
and preseigiednis %mpmmrtﬂérﬁﬁatlc resin is not more than

(D

30 % by weight to a solid content of the heat—resistant resin
matrix. '

22. A printed circuit board ‘according to claim 20 or |
21, wherein the heat-resistant resin matrix is a composite of
an epoxy resin and a PES, and the PES in the coﬁpcsite is not
more than 30 % by weight to a .solid content of the heat-
resistant_resin matrix.

23. A printed circuit board according to anyone of
claims 9-22, wherein Viahcles'havihg diameter of less than 100

pgm are formed in the adhesive layer.

24. A printed circuit board 'acéo:r:dirig to anyone of

claims 95- 23 wherein the adhesive layer has a thickness of
less- than 50um. .

25. A printed circuit koard according to anyone. of
claims 9-24, wherein the conductor circuit formed on the

roughened surface of the adhesive layer is comprised of an

electroless plated film and an electrolytic plated f£ilm.

26. A printed circuit board according to anyone of

claiﬁs 9-25, wherein the cbnductor circuit formed on the
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anot her, group 1: a resin conposition conpr|5|n curéa‘\\\\\

thernnsettlng resin which becones hardly soluble in't Zi ng
agent through curing treatment; group 2:-a resin *comp lﬂ
conprising cured heat - reS|stant resin particles soluble in an am

oxi di zi ng agent and having an average particle size of not nore than 1.5
[err]m ar¢¢ghem@dasmtfaces¢ﬁ thadadhesigenlayeulhasta znughenedgieypr3: a

curing agg OSi The, jmateri onposi tiop according to
Ll 26 FoHe S A ﬁe?ﬁ»&.?\gPﬁF S B EonBeEPEL BLFEHES o 1 par o1 cf es
is 5-50% by weight_ to a solid_ of. the, heat-r35|stant resin matrix in the

pr epar ed adheswe?%'g(%tpr’a%t%fiv%ﬁﬁle Prd acconging ko @R¥eRe| of

CONPOSI t i O A€ BB Y koL fh M 28oRiudfor \BLEEL DL A1 WEEGRhed 3bh0a bEt Ween the
thernosetting resin of the group 1 and the thernoplastic resin of ‘the
group 2 isunfaderef 4the substrate, said conductor circuit having af6

least a part thereof a roughend surface.
28. The material composition for preparing an

adhesive for electroless plating, comprising the folowing
resin composition groups 1—3,,each group prepared in advance
for'mixture, and preserved in a separated manner to one

another,

group 1l: a resin composition comprisin§ an uncuréd,
thermosetting resin which becomes hardly soluble in the acid
or okidizing agent through curing treatment;

group 2: a resin composition comprising cured heat-
resistant resin particles soluble in an acid or oxidizing
agent and having an average particle size of not more than 1.5
pm, a thermoplastic resin, and an organic solvent, and

group 3: a curing agent cdmposition.

29. The material composition according to claim 28,
wherein the a mixing ratio of the heat-resistant resin
particles is 5?50% by weight to a solid of the heét-resistant
resin matrix in £he preparéd adhesive agent, as a.weight
ratio. - |

30. The material composition according to claim 28 or 29,

wherein a weight ratio between the thermosetting resin of the

group 1 and the thermoplastic resin of the group 2 is 1/4~4/1.
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