E2904:45/24 1 DESCRI PTI ON MULTI LAYER PRI NTED Cl RCUI T BOARD AND PROCESS E@§°4
PRODUCI NG THE SAME Technical Field This invention relates to a nultil aye5/24
printed circuit board and a process for producing the same which use an
internal |ayer circuit board coated 5 with a |ight and heat curable

under coati ng agent, an insulating adhesitve, and a copper foil and which
utilize making the undercoating agent tack-free by irradiation with an
active energy beam and heating to integrally cure them 10 Background Art

As to a nultilayer printed circuit Al aturi zation and
mul tifunctionalization have proceeaggaggET?hg technique is shifted in the

direction of making the density higher. That is to say, the 15 t echni que
is proceeding in the direction of making the circuit pattern finer,

all owing a printed ci ngsididenid Senbane eucburPrEOARYSkep Making the

di aneter of via hole s er and thinning the board or the like. In the
production of a nultil ayesrgesy ecbR OPROBUCE NG tTH®asANE t her e has been used

a process which

Technical Field

This invention relates to a multilayer
printed circuit board and a process for producing the
same which use an internal layer circuit board_coated.

5 with a light and heat curable undercoating agent, an

insulating adhesive, and a copper foil and which
utilize making the undercoating agent tack-free by
irradiation with an active énergy beam and heating to

integrally cure them.

10 Background Art
As to a multilayer printed circuit board,
miniaturization and multifunctionaliiation have
proceeded and the technique is shifted in the direction
of making the density higher. That is to say, the
15 technique is proceeding in the direction of making the
circuit pattern finer, allowing a printed circuit board
to have much more layers, making the diameter of via
hole smaller and thinning the board or the like.
In the production of a multilayer printed
20 circuit board, there has been used a process which

comprises putting at least one sheet of a prepreg



conprises putting at |east one sheet of a prepreg 2 obtai ned by

I npregnating a glass cloth substrate with an epoxy resin and sem -curing
the resin, on an internal layer circuit board on which a circuit has been
formed, further putting a copper foil on the 5 prepreg sheet and then
nnldkng t he resultkng assenbly under heat?ng by a hot plate press. However,
in this process, the resin_,in the reg Ls al to,flow. a al heat
and eurgd undePbﬁa§P9€nb§ré?@ﬁ?gnag h@ngéasﬁ ﬁg gdSSPSfIP& oﬁrs is
required for 10 uni form y_cur I h epr Slnce t he
product i on proﬁ@sgpp§¥uf?§¥nsﬁgﬁ %eﬁéﬁgn%%rlogh%ng%%g aﬁ% R addition a
hot plate press, aadha; ol g98:CLoLuRLeREIAALE RATRRSE L oot | on

cost: becones hfﬁ Fedv since od of 1 npregnating a glass 15

cloth with a rgshn k8chafli $drtter phttaaagbse@o@p@ff Tl o ENee the

t hi ckness betweén circuit 'layers snaller. In recent years, for solving the
above probgenspraptegt sRBekaandethepdiimdldgaign the aelstiinglasemblyf

preparing a nul'tiTayér printed circuit board by a build-up systemin which
nei ther the heahdprehedténg by a hot plate press. However, in this
| process, the resin in the prepreg is allowed to flow
again by heat and cured under a given pressure, and
hence, a period of 1 to 1.5 hours is required for
10 uniformly curing and molding the prepreg. Since the
production process requires such a long period of time
and in addition a hot plate press and a glass cloth
prepreg are necessary, the production cost becomes
high. Moreover, since a method of impregnating a glass
15 cloth with a resin is carried out, it has been
difficult to make the thickness between circuit layers
smaller. |
In recent years, for solving the above
problems, attention has been paid again to a technique
20 of pfeparing a multilayer printed circuit board by a
build-up system in which neither the heat-pressure
molding by a hot plate press nor the glass cloth as an
insulator between circuit layers are used.
In the production of a multilayer printed
25 circuit board by a build-up system, when as an
insulator between circuit layers, the prepreg sheet
obtained by impregnating a glass cloth with an epoxy

resin and semi-curing the same is replaced with a



nmel di kg by a hot plate press nor the glass cloth as an insul ator between
circuit layers are used. In the production of a multilayer printed 25

citrcuit board by a build-up system when as an insulator between circuit
| ayerrs, the prepreg sheet obtained by inpregnating a glass cloth with an

epoxY resin ﬁnd sem -curing the sane is réplaced with a 3 copper-clad

I nsul ati ng sheet wherein .an ulatin I

;ougheped surfSBBPSF'FHQdcéaﬁgﬁaFﬁpﬂ %gF 9Wegﬁﬁins Q%ﬁgg%eg} in the
ormof a fil ng .efef n o4 i 9RE S
conpared wt hmge%é?'hgg%% gor% r]fg{ gn%ns t| n ayer élglg{v\eenq%ﬁghc?rcui t

layers using ac&?ﬁ%@&oﬂfov‘%\fe%lt'ﬂ anS infRASYHiRlE rdedigOnR &Rl dwiwe air

present in the erence in | evel between insulating substrate and circuit

in the internap 3y, ¢heCwWorkifg FfFalcdentid ilsentamarkanllyed naredsedand
cause bad I nsul a- tion and deterioration of sol der heat resi stance, and

furthernorsg, dakagomphaired wdthaasawthod afe fraseng e dmehdatdowne a
problem For preventing the problem the |am nation nmust be carried out
under 15 redlegerpbessen thed digndt dayens alsiaguigRIGPYeg .

However, it is impossible to completely remove air
present in the difference in level between insulating
substrate and circuit in the internal layer circuit

10 board, and hence, bubbles remain and cause bad insula-
tion and deterioration of solder heat resistance, and
furthermore, delamination is caused in some cases, |
which has become a problem. For preventing the
problem, the lamination must be carried out under

15 reduced pressure, and hence, a special equipment is
required. Moreover, since the laminated insulating
layer follows the difference in level between insulat-
ing substrate and circuit in the internal layer circuit
board, there are such problems that no surface smooth-

20 ness is obtained, soldering failure or the like is
caused when a completed part is mounted, the peeling-
off of a resist is caused in the course of forming an
etching resist, a reduction of pattern-developing
degree is caﬁsed, the stabilized resist formation is

25 impossible, and tﬁe'like. '

Moreover, similarly to the case of using a

pfepreg, the amount of a resin filled is varied

depending upon the percentage of the remaining copper



requi ked. Moreover, since the lamnated insulating |layer follows the
difference in |l evel between insulat- ing substrate and circuit in the
internal layer circuit board, there are such problens that no surface
snoot-h- 20 ness is obtained, soldering failure or the like is caused when
a conpleted part is nounted, the peeling-4off of aresist is caused in the
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copper fopt ofef1fliexe! 1AshifEiny rbBEn! Dbehsal, | axer thibgui L board,
so that even en a copper-clad 1 nsulafing sheet or a "filmlike |nsulat|ng

resin is used, nébgeshbekthaentesidhybbeppihteayeicil tnbedrasr afiterboar ds
after 5 nDIdlng do not become the same. That is to say, when the percentage

of the reminimgldédngedof not becbmegehendambe pThatods to bayfi Wwhed with
the resin are a lit- tle, the board thickness becones |arge, and when the
percent age of the pemeentagecofpthef vemainipgacbppey foil is large
and the portions to be filled with the resin are a lit-
tle, the board thickness becomes large, and when the
percentage of the remaining copper foil is small ahd
10 the portions to be filled with the resin are much, the
board thickness becomes small, and hence, it is not
possible to achieve the same board thickness unless the
thickness of an insulating sheet or film is varied
depending upon the percentage of the remaining copper
15 foil. Furthermore, even in the case of a single inter-
nal layer circuit board, there is such a disadvantage
that the thickness of a multilayer printed circuit
board obtalned does not become uniform when the
percentage of the remaining copper foil varies w1th
20 positions and this has been a problem to be solved.

In JP-A-7-202418 of the present inventors, an
insulating adhesive similar to that of this invention
is disclosed; however, an undercoating agent is not
coated for filling the concaves between the circuits

25 of an internal layer circuit board, and because of
difference in level between the insulating substrate

and the circuit of the internal layer circuit board,

the surface smoothness becomes insufficient and many



1Q the portions to be filled with the resin are nuch, the board thickness
becones small, and hence, it is not possible to achieve the sane board

t hi ckness unless the thickness of an insulating sheet or filmis varied
dependi ng upon the percentage of the remaini ng copper 15 foil

Furthernore, even in the case of a singlesinter- nal layer circuit board,

there is such a disadvantage_th hg, Lt hj cknes f | riynted
circuit board'fﬁ&f h?ﬁm%ﬁ%s ﬁ%tgﬁﬁéoﬁgeu%??gﬁﬁﬁﬂge%gfﬂgg%grgéﬁ%&gekgfethe
remai ni ng copper fo val i ] positions and this has been a
problemto bqu%!g% .F??ﬁﬁigigg%goég?B of the present inventors, an
insulating adhesive simApfofOchlal oh Eﬁéspkaaﬁaiiﬁﬁ_bi di mahesedyer

however, an undercoating agent 1s not coated for filling the concaves

bet ween the Ci?ffﬁééd2§ircﬁitaﬂoéﬂa¢bﬁah baitd—ﬁgreybtehoawﬁenaad because
of difference Tn |evel between the insulating substrate and the circuit of

the intermal |gypR-Tik€éUihshvatingt bessnrlagersimoubedssthecoorsing
|nsuffJC|ent and many voids remain, so that the techni que has been
unabl € to be pof an Wndetrtoatingeagéhteont the, interhslpleyest cimcufita
mul tilayer printed circuit board by a build-up system when a
board has been generalized for diminishing the dif-
ference in level between insulating substrate and cir-
cuit in'the internal layer circuit board and increasing
10 its surface smoothness. As a typical example thereof,
there has been subj;cted to various studies a method
which comprises laminating a copper foil coated with an
insulating adhesive to an internal layer circuit board
coated with an undercoating agent which has not been |
15 cured or has been semi-cured or cured, and curing the
laminate to obtain a multilayer printed circuit board.
By such a method, the difference in level between
insulating substrate ahd circuit in an internal layer
circuit board is diminished, and hence, there are
20 obtained such merits that the lamination of a copper
foil coated with an insulating adhesive is facilitated
and the necessity to consider the percentage of the
remaining copper foil in the internal layer circuit
board becomes a little.
25 As such a technique, there is JP-A-7-245480
of the present inventors. However, since the under-

coating agent coated on the internal layer circuit

board does not contain any curing agent, when the



5. fklmlike insulating resin |layer is used, the coating of an
undercoating agent on the internal layer circuit board has been generalized
for dimnishing the dif- ference in | evel between insulating substrate and
ci-r- -cuit in the internal layer circuit bgard and increasing 10 its
surface snoot hness. As a typi cal exanplesthereof t here has been subjected

. di . .
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an undercoat i t .

or cured, andq%ﬁ%%ﬁg t%%lg%ﬁfhéfQR% g?“%nlg %gfgngéegﬁ%rﬁﬁﬁg Sggkgﬁfied
board. By Sucht&:ﬁsi?{@@ hégebééﬁf&ﬁﬁﬂfé 8 béVﬁhtb%V‘ﬁﬁQctBéHha{:bag

substrate and circurt in an intern ayer circuit board is di mnished, and

hence, there afgréfermébbi fRE préSent’ ihbechbotst Ravbapropbsed oh a copper
foil coated with an |nsulat|ng adhesive is facilitated and the necessity to

consi der tfie pEPLERIAPELSBSt AR iﬁsﬁlatﬁggcaﬂhe51ﬁe|hsnngtbehmghernal | ayer
circuit_board becones a little. 25 As such a techni que, there
i s JP-A-7- 2454l edulae webghht epoxgnresin éovwphenoxyi neeinhandnder -
coating agent coated on the internal layer circuit board does not contain
any curing agehtghthemndtheat curable undercoatlng agent using an

acrylate resin such as an epoxyacrylate or the like,

and in JP-A-8-111586 a thermosetting type undexcoating

10 agent using an epoxy resin. Moreover, the present
inventors have proposed in JP-A-8-157566 an undercoat-
ing agent using a bisphenol A type epoxy resin and a

diluent consisting of a photopolymerizable monomer and

dicyandiamide as a curing agent.

15 Discloéure of Invention
This invention aims at providing a multilayer

printed circuit board which is smaller in variation of
thickness and higher in surface smoothness than a
multilayer printed circuit board obtained by a system

20 in which a prepreg as mentioned above is used and
molding is effected using a hot plate press or by a
conventional build-up system and which is suitable for
high density mounting, and also providing a process for
producing the multilayer printed circuit board.

25 According to this invention, there is
provided a multilayer printed circuit board consisting

of an internal layer circuit board coated with a light



6.1 nsul ati ng adhesive is |lam nated thereto and thereafter heated, no
sufficient curing is obtained and hence this technique has been unable to
be’ put to practical use. Furthernmore, the present inventors have proposed
iR 5 JP-A-8-111585 an insul ating adhesiye using a high nolecular weight
epoxy resin or phenoxy resin and a |ight znd heat curabl e undercoating

agent usi | at . I ' '
P A8 %ESE‘% e cetfante PiteRRoRPLAR S85EY hE 8 ebler 812000
resi.n. reove €, ' h ' _ M- Q-
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consi sting of &,nhotapo! Y MBEbR Ak edTBOSBReRBY € f¥8PbRAYI 88588 SrcUri ng
agent. 15 Di sclosure of Invention Thigs?nvent?%% aiﬁs gl provi ding a

mul tilayer priptsmhcdtedi phéneky »bsih havingl heweighvaavarage of thickness
and higher in surface snoothness than a nultilayer printed circuit board
obt ai ned ly a mykécewldd weighwvhofhat beast el0 a800pnbobhethabooppeyr used and
mol ding.is effec;ed using a hot plate press or by a conventional build-up
syst em and whifdil sandi thé| énselabing adhesiyenbeingndaminatadssopPBei di ng
a process for.producing the multilayer printed circuit board,

side or both sides of the internal layer circuit board,

and the internal circuit board, the undercoating agent,

the insulating adhesive and the copper foil being

10 integrally cured.

According to this invention, there is further
provided a process for producing a multilayer printed
circuit board which comprises coating a light and heat
curable undercoating agent on an internal layer circuit

15 board, irradiating the undercoating agent with an
active energy beam (e.g., a light) to make the same
tack-free, thereafter laminating thereto a copper foil
coated with an insﬁlating adhesive comprising as the
main component a brominated bisphenol type epoxy resin

20 or brominated phenoxy resin having a weight average

molecular weight of at least 10,000 and then heating

the resulting assembly to integrally cure the same.

Brief Description of Drawings
Fig. 1(A) to Fig. 1(C) are schematic
25 sectional views explaining the process for producing a
multilayer printed circuit board (an example) of this

invention. In Fig. 1(A) to Fig. 1(C), 1 refers to an



2% s According to this invention, there is provided a multil ayer
printed circuit board consisting of an internal |ayer circuit board coated
with a |ight 7 and heat curabl e undercoating agent, and a copper foi
and an insul ati ng adhesive conprising as ghe main conponent a brom nated
bi sphenol type epoxy resin or brom nated Phenoxy resin having a wei ght
average 5 no] ecul ar ight of_at.le 0, Q0 tk p oil and
t he insulatingl%ﬁﬁﬁg?%gf%g?ﬁgc+5ﬁ¥ﬁ%t%ééfé’o%eggigg gPEE%Pﬁisgggggof t he

i nternal |ayer_cj |t board | n Lrcyi fobga e

under coati ng é%%%%ﬁfﬁhe?iﬁéu %??ﬂ%éggﬁégéég ggﬁﬁ%ﬁeucggpgrgggfﬁabeing 10
integral ly curgget{s§0ifkfTatPnghadnbayes) i Sntot Aeeopperf goiher 6ptoviaded a
process for producing a multilayer printed circuit board which conprises
coating a |ightighd hePl &nhdabl eouadmuleplapgrapeihted etrcotier bahrdayer
circuit 15 board, irradiating the undercoating agent with an active
energy beam (e.g., a light) to nake the sane tack-free, thereafter

lami nating thereto a copper foil coated with an insulating adhesive
conprisi ngs as Béet Mddesofiponéarryingo@ubathe BnY¥BREAGN t ype epoxy resin

The undercoating agent used in this invention
is preferably composed of:
(a) a normally solid epoxy resin having a

softening point of not less than 45°C but not more than

10 120°C,
(b) an epoxy resin curing agent,
(c) | a diluent in which the solid epoxy resin can

be dissolved and which consists of a photopolymerizable
monomer, and
15 (d) a photopolymerization initiator.
The insulating adhesive used in this inven-
tion is preferably composed of:
(e) a brominated bisphenol type epoxy resin or
brominated phenoxy resin having a weight average
20 molecular weight of at least 10,000,
(£) ' a bisphenol type epoxy resin having an epoxy
equivalent of not more than 500, and
(g) an epoxy resin curing agent.
In this invention, an internal layer circuit
25 board is coated with a liguid, light and heat curable
undercoating agent by means of a screen printing, a

roller coater, a curtain coater or the like, to fill



2Q or brom nated phenoxy resin having a wei ght average nol ecul ar wei ght
of at least 10,000 and then heating the resulting assenbly to integrally
cure the same. Brief Description of Drawings Fig. 1(A) to Fig. 1(C are
schematic 25 sectional views explaining,the process for producing a
multilayer printed circuit board (an exanﬁle) of this invention. In Fig.

LA to Fio W dpkElelonloudln cnf LOLELIRL LAYEReCihpUhal0Tbger? 1O

an internal 0O an un ercoa Ing a

setLing 'nSU|a&iP§ugghﬁéé¥8 %n&ogﬁecﬂgasEcggghngGa?@n@ Ebghgrhalhtéﬂd 7 to

a multilayer printed crrcur{ boar est Modes~for Carrying Qut the
Invention The ypgrr§02iyhe @aeaivéSéﬂeraytBéambngaehlaa w3tpaofienak y

conposed of: (a) , a normally solid epoxy resin having a softening
poi nt of not |psp éhathd5ieke] Eobbe matdenmeaekifizeel0 Thé2ehétekC, a(b)
an epoxy resin curing agent, (c) a diluent in which the solid epoxy

resin can e dceppéreﬂoamdpubvidedowsthtanohnauphdtopobymaﬁcnabﬂe nonomner,
and

P
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insulating adhesive is laminated to the internal layer
circuit board coated with the undercoating agent by
means of a heated roll or the like. After thé
lamination, the resulting laminate is heated to'subject
10 the light and heat curable undercoating agent and the
copper foil provided with an insulating adhesive to
integral curing reaction, whereby a multilayer printed
" circuit board can be prepared. |
In the lamination, the undercoating agent is
15 softened upon heating by a roll, and hence the thick-
ness is averaged by the roll pressure, so that the
copper foil surface can be smoothened. The insulating
adhesive (coated on the copper foil) comprises as the
main component an epoxy resin or phenoxy resin having a
20 weight average molecular weight of at least 10,000, and
it is laminated to the internal layer circuit board
while the thickness of the insulating layer is main-
. tained. Therefore, the thickness of the multilayer
printed circuit board is uniformalized without
25 depending upon the percentage of the remaining copper
foil in the internal layer circuit, whereby a multi-
layer printed circuit board excellent in precision of

board'thickness can be produced.



15 ¢d) a photopol ynmerization initiator. The insul ating adhesive
used in this inven- tion is preferably conposed of: (e) a brom nated
bi sphenol type epoxy resin or brom nated phenoxy resin having a wei ght
awer age 20 nol ecul ar wei ght of at |east 10,000, (f) a bi spheno
type epoxy resin having an epoxy equivaléﬁl of not nore than 500, and (Q)
an epoxy resin curing agent this inventi nal lLayer circuit

25 -board is coated with® tPFﬁuiﬂvePFbﬂP'aﬁgehgﬁaefgﬁggﬁgguﬁg PEASI ng
agent by neansyg%datgcg ﬁg QﬁénEbngag rﬂgkg%ﬁﬁoéﬁngL?gﬁEEEa%ﬂ gpater or

the like, to f concaves meen e Clrcui € I nterna

layer circuit P@@éf.’ afmﬁz' {ag ep%aeea bBYa28Ra! tbssinaaeﬁbﬁt glewi th a light

(active energy suc as ultravio ray or the like to be nade

tack-free. Theggpfage of BheOPAEErhall 139&' gedcwith) anduasupedfer-

seni-cured insulating adhesive is |aninated to the internal layer circuit

board coat®d wabbytbemposedcosit thg figthbwiingneaemponbnash¢atedor gdl) :or the

like. After the lam nation, the resulting |amnate is heated to subject
(a) a normally solid epoxy resin having a

softening point of not less than 45°C but not more than

120°C,
(b) an epoxy resin curing agent,
10 (c) a diluent in which the solid epoxy resin is

dissolved and which consists of a photopolymerizable
monomer, and
(d) a photopolymerization initiator.
More preferably, the normally solid epoxy
15 resin (a) having a softening point of not less than
45°C but not more than 120°C is an epo.xy resin
comprising as the main component a brominated novolak
type epoxy resin having a bromination degree of not
less than 20% and a molecular weight of 500 to 4,000;
20 the epoxy resin curing agent (b) is a high temperature-
curable imidazole compound having a melting point of
not less than 130°C; and the photopolymerizable and
heat-reactive monomer (c) is at least one compound se-
lected from the group consisting of glycidyl acrylate,
25 glycidyl methacrylate, hydroxyethyl acrylate, hydroxy-
ethyl methacrylate and triethylene glyéol dimeth-

acrylate.

Specifically, as an undercoating agent, there



10 the light and heat curable undercoating agent and the copper foi
provided with an-insulating adhesive to integral curing reaction, whereby a
mut tilayer printed circuit board can be prepared. In the |amnation, the
undercoating agent is 15 sof t ened upon heating by a roll, and hence the
thick- ness is averaged by the roll pres§dre, so that the copper foi

f b h . ' ' i .
ol 13 compri SCaBaot P REFFABDFpBRE: “HORBSRy TG FOBP BRSO Feai
havi.ng a 20 - ygj oht aver ageopphecub afoyeh Ot cpheabobRgskelfn0idyiagd it i

| aminated to t internal Tayer circurt board Ilet t hi ckness of the
insul ating | aygryismiRhPiochaiB§fee THET 86T eskhenkhi 0BeaR40h the

mul tilayer printed circurt board is uniformalized wthout 25 dependi ng
upon the percepbp8€uPirtHeigruvbni pgocepper,000il in the internal |ayer

circuit, whereby a nulti- layer prinnted circuit board excellent in
precision of bpayd thi ckaebssphenbd pypduepdxy re&fnl haviing mnvention, the
undercoating agent is used to fill the concaves between the circuits in an

i nternal | ayermolecularbweaidhtndft 608nbot Befi0bhe
(C) a bisphenol type liquid epoxy resin having a
molecular weight of not more than 500;
(D) a high temperature-curable imidazole compound

10 having a melting point of not less than 130°C;

(E) a low temperature-curable imidazole compound;
(F) glycidyl acrylate or glycidyl methacrylate;
(G) hydroxyethyl acrylate, hydroxyethyl meth-

acrylate or triethylene glycol dimethacrylate; and

15 (d) a photopolymerization initiator.

The brominated novolak type epoxy resin

having a bromination dégree of not less than 20% and a
molecular weight of 500 to 4,000 [the component (A)] is
used for enhancing the heat resistance and flame

20 retardancy, and is a novolak type (such as phenol
novolak type or.crésol novolak type) epoxy resin and is
normally solid. The softening point of the component
(A), when used together with the components (B) and
(C), may be within the range of 50°C to 150°C. When

25 the bromination degree is less than 20%, the multilayer
printed circuit board obtained hardly achieve V-0 of
the nonflammability UL Standards in many cases. In

this connection, the upper limit of the bromination



surface of the internal layer circuit, and is prefer- 5 ably conposed of

the foll owi ng conponents (a) to (d): (a) a normally solid epoxy resin
having a softening point of not |less than 45[err]C but not nore than
120[err] C, (b) ©an epoxy resin curing, agent, 10 (c) a dil uent
in which the solid epoxy resin is dissol and which consists of a

phot opol yneri zgbl e nononer.. and_( a_phot gpol rization initiator
Nbre—preferablg?gfﬁg ﬁ%Fﬁ%FP?ngglg EBSxﬁafg wg?ggiﬁxggfhﬁaving a softening

pol it ~of not ! B2snifaPaBPbepbbilhsNBE ERECHEAIBNLZALRAELCA!S it ePoxy
the mai h conp

. resin conprising as onent a brom nated novol ak type epoxy

resin having ac-phRy PaELANhESE" BReff bRBhih8ted! NaRez@¥yaRtca uppleecul ar
wei ght of 500 tg E?BOO; 20 t he epoxy résin curing agzﬁt (bf I's a high

t enper ature- cuimbteofnbdomohateonpoendelaviniged.nel ti ng poi nt of not |ess
than 130[err]C, and the photopol yneri zabl e and heat-reactive nononer (c) is
at | east dhe conpound seTheecbmgohenm (B¢ dsoapbispheabilngype gppxivdyl
acrylate, 25 gl yci dyl nmet hacryl ate, hydroxyethyl acrylate, hydroxy- ethyl
met hacryl at e anésini bhavighgna gbyechldrnwehghsicefl 808. t8p@ei00i0c andy isas an
under coati ng agent, there
used mainly for enhancing the flexibility and adhesive-
ness between the internal layer circuit board and the
insulating adhesive,-and the interaction with the
10 component (A) and the component (C) affects the heat
resistance, voidlessness and surface smoothness. When
the molecular weight exceeds 2,000, the viscosity of
the undercoating agent increases, the fluidity and
ability to fill the concaves between internal layer
15 circuits are deteriorated and the surface smoothness
becomes bad, and hence, such a molecular weight is not
desirable.
The component (C) is a bisphenol type liquid
epoxy resin having a molecular weight of not more thah
20 500 and is blended particularly for enhancing the
ability to fill the concaves between internal layer
circuits, the wettability to the internal layer circuit
board, voidlessness and surface smoothness. .When the
molecular weight exceeds 500, these effects are
25 diminished, and hence such a molecular weight is not
desirable.

The photopolymerizable monomer (c) serves as

a diluent for the epoxy resin, and a photopolymerizable



can be preferably used a conposition consisting of: (A a brom nated
novol ak type epoxy resin having a brom nation degree of not |ess than 20%

and a nol ecul ar wei ght of 500 to 4,000, 5 (B) a bi sphenol type
epoxy resin having a nol ecul ar wei ght of 500 to 2,000, (C) . - a

bi sphenol type |iquid epoxy resin having 3 mol ecul ar wei ght of not nore
t han 500; (D) a high tenperature-curable_im

Paving ? neltiW@Q?Eﬁﬁt?E 1 ?talE@gtfﬁaﬂsigbférFTﬁfggéﬁgf 8SQB§UE%M}O

enperature-curable i azo conpound: | dyl

gl nc/: dyl e Pa&{#%@‘? yosed d yﬁ?ﬁ&‘yélf)hﬁ‘ea‘é?‘#é%‘%?‘%aﬁ’giié thgf‘g:ret h-
ate or tr c :

photopolyneriz%f%%%ﬁgﬁ?tPé¥6?£hgﬁgﬁgggﬁ§%aﬁégdngegygat?yégaegg§gafggrn

having a brom f?{é()@o 9hR8s Cha¥ohg! 88516838 SRY B{}_dréx?%' gedlpr inei ght of

500 to 4, 000 [the conponent (A)] 1S used for enhancing e heat resistance

and flame 20 opetmbTaBEYe 8G6hi &sahparokpkthypeaceytates hfdmokyrovol ak
type or cresol novol ak type) epoxy resin and is normally solid. The

sof teni ng poi nétieyl tethacpyhabe, (Kydrokpgpropydl acyyilhte,whyHdroky-
T o (B oyt Tethadryiate, hydroxybutyl acryiste, hydzoxys o C
| butyl methacrylate, bﬁtanédiol monoacrylate, glycerol
methacrylate, phenoxyhydroxypropyl acrylate, poly-

10 ethylene glycol ac;ylate, polyethylene glycol meth-
acrylate, gljcerol dimethacrylate and the like and, in
addition, acrylate and methacrylate compounds having
at least one glycidyl group in one molecule such as
glycidyl acrylate, glycidyl methacrylate and the like.

15 A light-sensitive polyfunctional monomer having a
diluent effect can also be used.

The photopolymerizable monomer (c) is pre-
ferably the component (F) which is glycidyl acrylate
or glycidyl methacrylate having a heat-sensitive

20 functional group and an excellent heat-curability, or
the component (G) which is hydroxyethyl acrylate,
hydroxyethyl methacrylate or triethylene glycol
dimethacrylate. These components serve as a solvent
for the epoxy resin and are used for obtaining the so-

25 called solventless type undercoating agent.

The components (F) and (G) react upon irradi-
ation with a light and the polymerization thereof makes

the undercoat layer tack-free. When the component (F)



25 the bromi nation degree is less than 20% the nmultilayer printed
circuit board obtained hardly achieve V-0 of the nonflanmmability UL
Standards in many cases. In this connection, the upper linit of the
brromirnati on 12 degree corresponds to the case where all the brom natable
positions of the benzene nuclei of the eﬁ%&y resin have been brom nated,

wh by th | i m b ] ' is d i ned. 5 . Th )
component | (B) TS hoafid Otne " FTRERaR s Sub ChRRTLPR redttp owikh: thei ght of
~500-to 2,000 j il h | exibility and adhesi ve-
- ness getmeen ?ﬂgr%€Hg?ﬁéhéT%§%$é%?;%ﬁ€téﬁﬁgggeégg(%he§%néﬂ#3 I ng adhes?ve,
~and the interagddondd thithecd e 2880k , (4% eggtt{aﬁeCﬂgﬁenent (C)
-affects the heat™ resi stance, v0|d?es ness and surface snoot hness. \Wen the

nol ecul ar vei ghds BEReEs df OPRe UNGe¥tS8805hdYagént NesUDREFEQ8LANEnGTENt
“increases, the fluidity and ability to fill the concaves between internal

|l ayer 15 5 ci rithe tgermexratibberodredbds abs inkibitédce BHOOHROPESLREAONES
bad, and hence, such a nolecular weight is not desirable. The conponent (C)
is a bi sphenolof ygeech iefii these components blended is appropriately
determined in the range of from 20% to 80% by weight
based on the total weight of the two. The total amount
of the components (F) and (G) is preferably 20 to 100
10 parts by weight, more preferably 30 to 70 parts by
weight, per 100 parts by weight of é total of the epoxy
resins.
The photopolymerization initiator (d)
includes benzophenones such as benzophenone, benzoyl-
15 benzoic acid, 4-phenylbenzophenone, hydroxybenzophenone
and the like; benzoin; benzoin alkyl ethers such as
benzoin ethyl ether, benzoin isopropyl ether, benzoin
butyl ether, benzdin isobutyl ether and the like;
acetophenones such as 4-phenoxydichloroacetophenone, 4-
20 t-butyl-dichloroacetophenone, 4-t-butyl-trichloro-
acetophenone, diethoxyacetophenone, 2,2-dimethoxy-2-
phenylacetophenone and the like; thioxanthones such
as thioxanthone, 2-chlorothioxanthone, 2-methyl-
thioxanthone, 2,4-dimethylthioxanthone and the like;
25 alkylanthraquinones such as ethylanthragquinone,
butylanthraquinone and the like; etc.  These may be
used alone or in admixture of two or more. The amount

of the photopolymerization initiator (d) added is



epoxy.resin having a nol ecul ar wei ght of not nore than 20 500 and is

bl ended particularly for enhancing the ability to fill the concaves between
internal layer circuits, the wettability to the internal l|ayer circuit
board, voidl essness and surface snpot hnes When t he nol ecul ar wei ght
exceeds 500, these effects are 25 diniﬁﬁ%hed, and hence such a nol ecul ar

wei ght is not dest%§€£$83§2? ggoagpgh%ggrLﬁaggggggngggrlb?épgg&%e% s a

di luent for thBTE and poFymerrzab nmononer havi ng

a heat - sensi L1 y&; SHEChEORRS ghele?gbiyﬂéﬁfﬁaﬁ%yauaeﬂea%-%ea%rttiv@f the
conponent (c). t he conponént ), "there can be used acrylate and -
met hacry- | at eygpapapnds having at | east one hydroxyl group in 5 one

mol ecul e such as hydroxyethyl acrylate, hydroxy- ethyl nethacryl ate,
hydr oxypropyl acryl ate, ahgdthsyeppkgpyesitt caciyngatgenitydibgxy hiey |

acryl ate, hydroxy- butyl nethacrylate, butanedi ol nonoacryl ate, glycerol
met hacryl ase, pbapoxghydiDyypsopyefacaplyt @sedol y- 10 et hyl ene gl ycol
acryl ate, polyethylene glycol meth- acrylate, glycerol dinethacrylate and
the like and, in additioFheabighatenpedatureacuyelle dovdaseds [$oRINg
pound (D) has a melting point of not less than 130°C,
is small in solubility in the epoxy resin and rapidly
reacts with the epoxy resin at a high temperature not
10 lower than about 150°C, and is added for finally curing
the epoxy resin. The component (D) includes specifi-
cally 2-methylimidazole, 2-phenylimidazole, 2-phenyl-4-
methylimidazole, bis(2-ethyl-4-methylimidazole), 2-
phenyl—4-mefhyl-S—hydroxymethylimidazo1e, 2-phenyl-4,5-
15 dihydroxymethylimidazole, triazine-addition type
imidazole and the like. Epoxy adducts of them and
micrbcapsules of them can also be used. These may be
used alone or-in combination of two or more.
More preferably, the component (E) is used
20 together with the component (D). The low temperature-
curable imidazole compound (E) is well soluble in the
epoxy resin and reacts with the epoxy resin at a
relatively low temperature range of from 60°C to 120°C.
This curing agent is used for allowing the epoxy resin
25 to staft the reaction at the initial stage of heating.
Wwhen the undercoating agent and the insulating adhesive

are integrally cured, it becomes important for molding

that the curing reaction starts from the undercoating



ats | east one glycidyl group.in one nolecule such as glycidyl acrylate,

gl ycidyl nethacrylate and the Iike. 15 A light-sensitive pol yfunctional
nohormer having a diluent effect can al so be used. The photopol yneri zabl e
nonomer (c) is pre- ferably the conponent éF) which is glycidyl acrylate or
gl ycidyl nethacryl ate having a heat - sensitfve 20  functional group and an

excel l ent heat-curability, Qr _the.co Leh hs hyl
acryt ate, hydr8g$8 h??dﬁéth 8F§F§f§ g% 9§?§Fﬁ§%8§25§|§?§1Qﬁﬁﬁ@?ﬁ%@%§|ate.
These componeny)Seh¥tuds dniBbypik | Aleth§12A0hkLhyYihiaRGARS aed for
obtai ning the so- cal ['ed solvefitless type unéé coating agent. The

conponents (F) uﬁadcyﬁm&aa%lépoIi-bg{aﬁ@bthgul-cznmwthsnanﬁuﬁ%1@)d 1the

pol ymeri zati on thereof makes the undercoat "| ayer tack-free. \Wen the
conmponent (F) cyaﬁéetﬁzmeat-pﬂenyh&naan@bmel, g~eyanoethsd-2-eatiyd -4t h t he
curing agent whereby the conponent (F) is cured together with the epoxy
resin, so $hatmebhyhéaidaesilet,alcamihoeithylr@emedhyilimidgealie,s li-ncr eased
and 5 the generation of voids is inhibited. The proportion of each of these
conmponent s bl efdydnpethypaminogthyy )-2-methylimidazole, l-cyanoethyl-

2—pheny1-4,5—bis(cyanoethoxymethyl)imidazole and the
like. Epoxy adducts of them and microcapsules of them
can also be used. These may be used alone or in

10 combination of two or more.

In this case,.the amount of the epoxy resin
curing agent is varied depending upon the kind of the
imidazole compound, and the total amount of the
component (D) and the component (E) is 1 to 10 parts by

15 weight per 100 parts by weight of the epoxy resin, and
the proportion of the component (E) is appropriately
determined depending upon the reaction starting
temperature and melt viscosity of the undercoating
agent.

20 In addition, the light and heat curable
undercoating agent may, if necessary for storage
stability, have added thereto an ultraviolet inhibitor,
a heat-polymerization inhibitor, a plasticizer or the
like. Also, for adjusting the viscosity, there can be

25 added an acrylate monomer, a methacrylate monomer, a
vinyl monomer or the like; Moreover, there can be
incorporated an inorganic filler such as molten silica,

crystalline silica, calcium carbonate, aluminum



determned in the range of from20%to 80% by wei ght based on the total
wei ght of the two. The total anobunt of the conponents (F) and (G is
preferably 20 to 100 10 parts by weight, nDre preferably 30 to 70 parts
by wei ght, per 100 parts by weight of at ; of the epoxy resins. The
phot opol yneri zation initiator (d) includes’ benzophenones such as

benzophenone, Reg%gxkdgltﬁ%uﬁiaéo' 8% Lt sﬁ%@g%@ylﬁigégpQ%ﬂhérs &Y'h as

hydroxybenzophefhone™an enzoln enzoin - a

penzoin ethyl ghige. ﬁafpagl "E| §3REAYbwAbECLr RRBZQURUBRG Thete dafZOl N

| sobutyl ether et opheénones such

4- phenoxydi chl ge0gagtaraanNepexysildle coupldling- @ ltorf@&cq;.%&ma ,
4-t-butyl -trichloro- acetopEeng%e dlethogyacggogﬁghone - di met'hoxy- 2-

phenyl aget ophegneca@ndsifrenksketot thexasppeiefoilc ands internalt Nayer
2- chl or ot hi oxant hone, 2-nethyl - thi oxant hone, 2, 4-di nethylthi oxanthone and
the |ike; 25 cﬁtkyianbbaaquandnehesnoﬁs&arethgbasmhmaqulaodeioamlng
but yl ant hraqui none and the like; etc. These nay be used alone or in
admi xture of tageot ForepreNengingnvostist ba ghddquddy mar ppmecmr |fr34amieat or
(d) added is 15

retardant, or the like.

The light and heat-curable undercoating agent

comprising the above-mentioned components is a substan-

10 tially solventless system but can fill the concaves
between circuits in an internal layer circuit board to
smoothen.the internal layer circuit surface. Moreover,
the undercoating agent is easily solidifiéd upon

. irradiation with a light to be made tack-free.

15 The component (c) in the formulated under-

' coating agent acts first of all as a solvent to
dissolve the component (a) and other components to
convert the undercoating agent to a varnish. Accord-
ingly, the undercoating agent fills the concaves

20 between the circuits in the internal layer circuit
board to smoothen the internal layer circuit surface.
The component (c) acting as the solvent is polymerized
upon irradiation with a light to become solid and
accordingly looses its action and hence deposits the

25 component (a). Then, the polymerized component (c) and
other components are dispersed in the solid component

(a). Accordingly, the undercoating agent used in this

invention is made tack-free upon irradiation with a



preferably 0.1 to 10 parts by weight per 100 parts by weight of the

phot opol yneri zabl e and heat-reactive nononer. As the epoxy resin curing
agent (b), the 5 conponent (D) is preferably used. The-high

t enperature-curabl e i m dazole com pound (D) has a nelting point of not

|l ess than 130[err]C, is small in solubilik8 in the epoxy resin and rapidly
reacts with the epoxy resin at a high te e[atUégsnot 1 r.than about

%g;[err}CG andli%ﬁ?dﬂ%ﬁnfFPe;FﬂEPE9|Eﬁrgﬁ f‘ﬁes2 §§99Fg9nphgﬁgt98nponent
. ncludes specifi- ca s et - L I
thhery2-4- HE ?E??ﬂ?ﬁ%zt?i,a5$§f2¥51ﬂblgﬁ?ﬁgPﬁ?Pgﬁggézggég?%g?g’
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Epoxy adducts pfyihemREMuALEHE68PSHECag8ht! BEBKC P8l 38 BReUSEILhENeSE MAy
be used alone or 1 n”"conbination of to Or nore. Mdre preferably, the

conponent g E) h&st'SHHp8Ptant 06RADEELELIBLEBE 68MPRNENLNGEhtionhe | ow
t enperature- curable I mdazole conpound (E) is well soluble in the epoxy

resin and reacts wth thPuephsymoee| nthé eompbaéntel¢)| polymepdzetiuby r ange
of. from60[err]C to 120[err]C. This curing agent is used for allow ng the
epoxy resin 25irradiation whbthraatigbh h@SthehEQttreaC§@ngfsnchéenﬁgg.
When the undercoating agent and the insulating adhesive
group too, and hence is reacted with the curing agent
to be cured similarly to the main component epoxy resin
10 during the subsequent heating. Therefore, the cured
undercoating agent is excellent in heat resistance,
chemical resistance and the like.
By co-using, as the photopolymerizable
monomer, a compound having at least one acryloyl or
15 methacryloyl group and at least one glycidyl groﬁp
in one molecule and a compound having at least one
acryloyl or methacryloyl group and at least one
hydroxyl group in one molecule in the above-mentioned
manner, the undercoating agent is well made tack-free
20 upon irradiation with a light and the integral curing
after the lamination to a copper foil provided with an
insulating adhesive is well conducted, whereby a mul-
tilayer pfinted circuit board which is free from voids
and excellent in surface smoothness and has good
25 characteristics can be prepared.
The insulating adhesive used in this

invention is preferably composed of:

(e) a brominated bisphenol type epoxy resin or



are imntegrally cured, it becones inportant for nolding that the curing
reaction starts fromthe undercoating 16 agent side. Specific exanples
used as the conponent (E) include imdazole, 2-ethyl-4-nethylimdazole, 2-
undecyl i m dazol e, 1-cyanoethyl -2-nethylim dazole, 1-

cyanoet hyl - 2- phenyl i m dazol e, l-cyanoethfﬁlz-ethyl-4- 5 met hyl i m dazol e,
1- am noet hyl - 2- et '

hyl i m dazol 1- . ) .
(cyanoet hyl ani’ %9+§éég%-ﬁé$ﬂ§*YnFﬁ§ﬁgl%?Vipgyﬁnggfﬁijaverage
2'phe”y|'4’5'Qh§£§¥¢£§§g$8¥§ﬂ?tg¥l3£”1g§%9|foagaothe | i ke. Epoxy adducts of

them and m crocapsu em can al so be usé These may be used al one or
in 10  conbi ngfewn of 130, PLpABASL £9péhé§o£%5§esiﬁeh§{}f?ﬂ8t afif ggﬁyepoxy

resifn curing a is varied dependi ng upoh the kind of the Im of e

conpound, and édgivolaht aBPURGL Ohot8ELtBQAPSOENt anh®) and the conponent (E)
Is 1 to 10 parts by 15 weight per 100 parts by weight of the epoxy resin,

and the proporggpn of thenceppepenésifk)cusingpagentatel y determ ned
dependi ng upon the reaction starting tenperature and nelt viscosity of the
under coat i ng ayehtha®0good adhesivenéssadbeatonesihbahcghandnfilamet curabl e
resistance. '
In this invention, the brominated bisphenol
type epoxy resin or brominated phenoxy resin (e) having
10 a weight average mplecular weight of at least 10,000 is
blended for the purpose of diminishing the degree of
softening of the resin during molding,.keeping the
thickness of an insulating layer and imparting a
flexibility to the composition obtainéd. Said epoxy
15 resin includes brominated bisphenol A type epoxy
resins, brominated bisphenol F type epoxy resins and
the like.
In addition to the above purposes, for
imparting a sufficient flamé retardancy to the composi-
20 tion, a brominated bisphenol type epoxy resin or
brominated phenoxy resin having a bromination degree of
20% or more is preferred. When the bromination degree
is less than 20%, the multilayer printed circuit board
obtained cannot achieve V-0 of the nonflammability UL
25 Standards. Moreover, for enhancing the dissolution in
other resins, solvents or the like, a brominated epoxj

resin or brominated phenoxy resin having a repeating

structure in which brominated bisphenol portion and



under coati ng agent may, if necessary for storage stability, have added
thereto an ultraviolet inhibitor, a heat-polynerization inhibitor, a

pl asticizer or the like. Also, for adjusting the viscosity, there can be 25
added an acryl ate nonomer, a nethacryl ate noner, a vinyl nonomer or the

| i ke. Moreover, there can be mcorporated2 n inorganic fiIIer such as

nmolten silica, n num

hydroxi de, aIu%#%%a&gé%#§§1§%%?ﬁ§n02nb§ggg% 598 sise yb&FEBngE gl ass
powder or the }ikgrepogrbfere can be added an epoxyS|Iane coupllng agent
for inmproving the adhesiveness to the copper foil and internal |ayer 5

circuit board and the mJWﬁéﬁrﬁhéeébﬁirénbﬁomindﬁéaaﬁh.ﬁﬁ A82BEuflgk Preventing
voids or a liquid or powdery flanme retardant, or the |ike. The [ight and

heat - cur abl e umdfghbaepogyagsnphenonylsesgnthe abedeal®fki,08hd conponents
s a substan- 10 tially solventless systembut can fill the concaves

bet ween ci¥ cuiadhésive ismtpoonl ihajétnesscand adhedivenessodbednghe
internal layer_ circuit surface. Mreover, the undercoating agent is easily
solidified upo%ﬁ$¥ﬂ%kﬂ%@vohnﬁpfﬁlGAQDEh%nt@dbéshﬁﬁeeﬁacﬂftﬁﬁelamlna-

tion and too low in cross-linking density after curing
to ensure heat resistance; and when the resin is
dissolved in a solvent to form a varnish for coating a
10 copper foil the viscosity thereof is so high that the
fitness and workability during coating are not
desirable. In order to overcome these drawbacks, the
bisphenol type epoxy resin (f).having an epoxy equi-
valent of not more than 500 is blended. |
15 The proportion of this high molecular weight
. epoxy or phenoxy resin (e) is preferably 55 to 90% by
weight based on the total weight of the two resins
(accordingly, the proportion of the component (f)
blended based on the total weight of the two resins is
20 preférably 10 to 45% by wéight). When the proportion
of the component (e) is less than 55% by weight, the
resin is so much softened by heating dﬁring lamination
that it becomes difficult to ensure the insulation film
thicknegs between circuit layers. In addition, there
25 are in some cases caused such problems that the melt
viscosity is so much lowered during heat-curing that
wrinkle is formed on the copper foil. On the other

hand, when the proportion is more than 90% by weight,



15 ‘ The conponent (c) in the fornul ated under- coating agent
acts first of all as a solvent to dissolve the conponent (a) and other
conponents to convert the undercoating agent to a varnish. Accord- ingly,

t e undercoating agent fills the concaves, 20 between the circuits in the
internal |ayer circuit board to snoot hen 4%he i nter nal Iayer circuit

h I d
Crr o o w PR Aiee 1V f%%% 285ird IR aiare o?asngeéﬂ?%légs ‘s action
d-h d 5 rize onent
(c) and ot hif"’%%%ﬁ.‘?%#éﬁ%i FEERAE Tne Sbroddbly bP LB TINRTREZEE f&”"

Accordingly, eragdieseonl e80oR0RHE YREAChBY | pek NERLLOD b3a

tack-free upon irradiation with a e componen (a) i's

sel ected so thhirifg TanDeaeihg (&ﬂdatnéeadﬁesﬂvéﬂeaepéear iaterisgkahbee
state at ordinary tenperature. Such a nmechani sm of making the undercoating

agent tacb%ﬁ%npldmmmevmidshmré cauwed. i nportant characteristics of this
i nventi-on. Furthernore, the conmponent (c) polynerized by irradiation with a
| i ght has a heat-reacti VEhé¢ Lepoxyneésimo(p) t tuclades hbhsphésol eactgpew t h
t he curing agent
epoxy resins, bisphenol F type epoxy resins and the
like which have an epoxy equivalent of not more than
500. When brominated products thereof are used, a
10 flame retardancy is more effectively imparted to the
multilayer printed circuit board. More specifically,
those having an epoxy equivalent of about 200 and those
having an epoxy equivalent of about 450 are used alone
or in combination taking into consideration the
15 workability in coating a copper foil.
| The epoxy resin curing agent (g) includes
amine compounds, imidazole compounds, acid anhydrides
and the like and are not particularly limited. How-
ever, the imidazole compounds are preferred because
29 they can sufficiently cure the epoxy resin even when
used in a small amount and moreover enable the bromi-
nated epoxy resin to effectively exert its flame-
retardancy. As the imidazole compounds, it is
preferable to use those of the same kind as the
25 component (D) used in the undercoating agent. That is,
as the imidazole compounds, there are particularly

preferable those which are normally solid, have a

melting point of not less than 130°C, are low in



to be.cured simlarly to the main conponent epoxy resin 10 during the

subsequent heating. Therefore, the cured undercoating agent is excellent
in" heat resistance, chemical resistance and the like. By co-using, as the
phot opol yneri zabl e nononer, a conpound having at | east one acryloyl or 15
met hacryl oyl group and at | east one glyciﬁ%l group in one nolecule and a

conpound havin t. least one acryloyl ,or nethacryl.oyl group and at | east
ong fydr oxyl ggﬂﬁﬂbFﬁlﬁﬁelﬁoﬁgeﬁ et ﬁlPﬁeaﬁgoyépﬁgi§iGﬁéﬁtﬁﬂﬁﬁnghFhe
undercoating agent_.is well de ck-free_20 ' di.at.i i th
gt “and the FRCELZPPEh, rRERGFhEr CpneBRating, FERCHL A hibh el " ©

provi ded mﬁtheggrggﬁyéaggngogdaﬁégvghgﬁ Wb conduct ed, whereby a mul -

tilayer print clrcult boar Ich 1s free fromvoids and excellent in

surface. smoot hness and hggeg9@8cdd1y,ChAEYCEBENSHECS-maRnRE iRGBB3LAd, The
i nsul ati ng adhesive used Tn this invention is preferably conposed of: (e)

a bromi nat®d bpsphengliinypazepeyy2rphienylr4-netfyhinidaabed, pbasqey resin
havi ng a wei ght average nol ecul ar wei ght of at |east 10, 000,

ethyl-4-methylimidazole), 2-phenyl-4-methyl-5-hydroxy-
methylimidazole, 2-phenyl-4,5-dihydroxymethylimidazole,
triazine-addition type imidazole and the like. These
imidazoles are uniformly dispersed in the form of fine

10 powders in an epoxy resin varnish. In addition, since
they are low in compatibility with the epoxy resin, no
reaction proceeds at a temperature of room temperature
.to 100°C, and hence, storage stability can be main-
tained well. When they are heated to not less than

15 150°C in the curing of the laminate, they can react
with the epoxy resin to prepare a uniform cured
product.

As another curing agent, there can be used

acid anhydrides such as phthalic anhydride, tetrahydro-

20 phthalic anhydride, methyltetrahydrophthalic anhydride,
methylendomethylene tetrahydrophthalic anhydride,
methylbutenyltetrahydrophthalic anhydride, hexahydro-
phthatlic anhydride, methylhexahydrophthalic anhydride,
trimellitic anhydride, pyromellitic anhydride, benzo-

25 phenonetetracarboxylic anhydride and the like; amine
complex of boron trifluoride; dicyandiamide; deriva-
tives of dicyandiamide; and the like. Epoxy adducts of

the above compounds and microcapsules of the above



(fy - a bi sphenol type epoxy resin having an epoxy equival ent of not
more than 500, and 5 (9) an epoxy resin curing agent, and has good
adhesi veness, heat resistance and flanme resistance. In this invention, the
brrom nat ed bi sphenol type epoxy resin o&éﬁgoninated phenoxy resin (e)
having 10 a weight average nol ecul ar ght of at |east 10,000 is bl ended

for the purpo%@dﬁg?ﬁﬂﬁ%péiﬂiQﬂs&hﬁedﬁgég? of softening of the resin during
e i C

nol di ng, keeping ness of an rnsulating |ayer and inparting a

flexibility to the conposidini QbhRhPEFideatGr BREXYgdRts Leai N includes
brom nat ed bi sphenol A type epoxy resins, bron1nate% bi sphenol F type epoxy

resins and thepréfsrred BelhtsONthe 4h6uRbOYE REAPO§EAerhBedl aﬁ@ihgng a
sufficient flane retardancy to the conposi- 20 tion, a brom nate

bi sphenol typetipaxgaceson bs smabl nat Adopdetbam, r bsgquidascng a brom nation
degree of 20% or nore is preferred. Wien the brom nation degree is |ess
t han 20% 5 he anhydrigdes sucintas méthyltebvahydobphthaliicaanbydaitieeve V-0
of the nonflammbility UL 25 = Standards. Mreover, for enhancing the
di ssol uti on i mektkelendenethyleng chetrahydraphthelig apbydnided epoxy resin

or brom nated phenoxy resin having.a repeating structure jn which
br omi nat ed bi§§ﬁ%ﬂﬁ4gﬁkﬁqy%ﬁegﬁ@hgdrophghaiicganhydride, hexahydro-

phthalic anhydride, methylhexahydrophthalic anhydride
and the like are more preferably used because they are

10 easy to handle and contribute to the property of
following-up the irregularities of internal layer
circuit board and the adhesiveness during the laminate-
molding.

In addition to the above epoxy resins andl

15 curing agent, the insulating adhesive can have com-
.pounded therewith components which can react with
the epoxy resins and curing agent. Said components
include, for example, reactive epoxy diluents (includ-
ing phenyl glycidyl ether and the like as a mono-

20 functional type; resorcin diglycidyl ether, ethylene
glycol glycidyl ether and the like as a difunctional
type; glycerol triglycidyl ether and the like as a
trifunctional type); resole type or novolak type phenol
resins; isocyanate compounds; and the like.

25 . In addition to the above-mentioned compo-
nents, molten silica, crystalline silica, calcium
carbonate, aluminum hydroxide, alumina, clay, barium

sulfate, mica, talc, white carbon, E glass fine powder



20 unbrom nated bi sphenol portion are alternately arranged is preferred.
When t he above brom nated high nol ecul ar wei ght epoxy or phenoxy resin is
used al one, the 5 adhesive is poor in fitness and adhesi veness during

| am nating, insufficient in adhesiveness, gfter lamna- tion and too low in
cross-linking density after curing to eng re heat resistance; and when the
resin is diss ed 4 I t rni ti ' copper
foi I the vi sc?sn:et SI:IHIel?'eo c?lagps%é %%%ﬁ%tﬁ?hépe E?%’ %%f%%dbfv]\g?%é??f?y

during coati NG 40 HEULRNE of NHY ddsirP SHPESPO®LA f@f&egr@amack& the
bi sphenol type epoxy resin (f) having an epoxy equi- valent of not nore

than 500 is blgndete the linear expaliidi s &t | M&adi sbsi®tecul ar
wei §ht epoxy or phenoxy resin (e) is preferably 55 to 90% by wei ght based
on the .total \whiag)t fiifaniehardaistama arfdcilos diikpg Vof ttte pidpesiven of the
conponent (f) blended based on the total weight of the two resins is 20

pref erabl § 10 Whend3%heh\propaqyition Asheworenethmroptdt ilpn wéidhe, cdm@onent (e)

is less than 55% by weight, the resin is so nuch softened by heating during
| anmi nati on viscosity of the adhesive becomes high and the

adhesiveness to the internal layer circuit board and
the ability to fill concaves between the internal layer
circuits become deteriorated.
10 Furthermore, there can be added a silane
coupling agent such as an époxy silane or the like
or a titanate type coupling agent for enhancing the
adhesiveness to a copper foil and an internal layer
- circuit board and improving the humidity resistance, a
15 defoaming agent for preventing voids from being formed
or a flame retardant in the form of a liquid or fine
poﬁders.
As the solvent, there must be selected those
which do not remain in the adhesive after the adhesive
20 coated on a copper foil has been dried at 80-130°C.
For example, acetone, methyl ethyl ketone, toluene,
'xylene, n~-hexane, methanol, ethanol, methyl Cellosolve,
ethyl Cellosolve, cyclohexanone and the like can be
used.
25 The ihsulating adhesive is usually coated on
a copper foil and then used in this state; specifi-
cally, it is prepared by coating an adhesive varnish in

which the adhesive components are dissolved in a given



thrat rt becones difficult to ensure the insulation filmthickness between
circuit layers. In addition, there 25 are in some cases caused such

probl ens that the nelt viscosity is so nmuch | owered during heat-curing that
w’inkle is formed on the copper foil. (}15£e ot her hand, when the _ _
proportion is nore than 90% by wei ght, 1 the adhesive before curing is

hard and | ecksasl agatChhyengorbighohld BUOPRERYo of SLOUNGYR LG

|rre"gular|t|es of the Intern yer Clrcul

the -adhesi veneshesest t&f eaipingnehs adﬂaéﬂbagvxﬂhgghaéﬁ 883a8ec 19§ _ePoxy
resin (f) includes bisphenol A" type epoxy resins en type epoxy

resins and thethakethndi sb1vane abeSPASY 2aMaYal €At tﬁé B8helRYE . t N3f500.
When brom nated products thereof are used, a 10 flame retardancy s nore

effectively i mpaickuess ¢ﬁethe|adhes£Vep1ayé£d1§Ipﬁdfér&ﬁ gd15N@QG
specifically, those having an epoxy equivalent of about 200 and those
havi ng anf%ponymeqdﬂvameﬁheothagbmeSQSDsalesasehanlmﬁepm; theconbi nati on
taking into con5|derat|on the 15 workability in coating a copper foi
The epoxy resiin q?&pgg@ﬁ@pggyleﬁcbggggen the circuit layers become

insufficient in some cases, and when the thickness is
more than 120 um, the coating is not easy though the
insulatihg-properties between the circuit layers have
10 no problem, and such a large thickness does not meet
the purpose of this invention, that is, the thinning of
the multilayer printed circuit board.
By using as the main component of the insu-
lating adhesive a brominated epoxy resin or brominated
15 phenoxy resin having a weight average molecular weight
of at least 10,000, the copper foil provided with the
insulating adhesive is laminated to the internal layer
circuit board coated with the undercoating agent while
the thickness of the insulating adhesive layer is
20 maintained, so that it becomes possible to produce a
multilayer printed circuit board having an excellent
thickness precision without depending upon the
percentage of the remaining copper foil in the internal
layer circuit and without variation in thickness of the
25 multilayer printed circuit board. However, this cannot
be realized unless the undercoating agent coated on the
internal layer circuit board is softened or fluidized

by heating of a heated roll and the thickness is



am ne. conpounds, im dazol e conpounds, acid anhydrides and the like and are
not particularly limted. How ever, the im dazol e conpounds are preferred
because 20 they can sufficiently cure the epoxy resin even when used in a
smal1 amount and noreover enable the brop - nated epoxy resin to
effectively exert its flane- retardancy. 26\s the I m dazol e conpounds, it is

preferable to_use th 3 of th sane ki nd a t (D) used in
t he undercoat?ﬁﬁrﬁggat 4 ?hﬁ? s PTRESURE % ec€§ﬁﬁ%p% there are

particul arly ggg@g %iggo%ﬂe] h%ﬁlgE g&e%g% SXE Ol'dlgnﬁ1 nmel ting

poi nt of not Tess err are 56l y |n epoxy

resins and raﬁb%asvéea%hw tstsfrtaﬁl govy. kaShRihey ie e ReRk © reaches

a hi‘gh tem perature 6f not |ess t n 150[ err ecific y, they include

2-met hyl i i daggheing aganﬁhﬁﬁlfbb@sdﬁi'@EQiy2tﬁae%haﬁtml igFi dazol e,
bi s(2- ethyl-4-nmethylim dazole), 2-phenyl-4-nethyl-5-hydroxy-

net hyl i m slazoh@hedipbasyk- 4o5ttehydsaintehly bidkedazel.e, Thiaitadisnacaddi tion
type inmidazole and the Iike. These im dazoles are uniformy dispersed in
the form of fsag,18t thewleterifacentbpuepetosien,vaheyshre ﬂﬁsmﬁﬁﬁedon
sinee in each other and curing reaction is caused, so that it
comes to participate in the reliability of insulating
characteristics between the circuit layers and the
10 like.

However, during the heat—curing, the curing
reaction of the undercoating agent is later than the
curing reaction of tﬁe insulating adhesive, and wheh
the melt viscosity is unnecessarily lowered the curing

15 of the undercoating agent is affected by the cure-
shrinkage of the insulating adhesive or the like, and
faults such as formation 6f wrinkles and voids and the
like are caused in some cases. On the other hand, when
the undercoating agent used in this invention contains

20 the component (E), the reaction at a low temperature
region is accelerated and the unnecessary reduction of
the melt-viscosity can be inhibited during heating, so
that even when heat-curing after lamination is effected
under substantially no pressure, a good smoothness,

25 adhesiveness between layers and the like can be
achieved.

The outline of the process for producing a

multilayer printed circuit board of this invention,



threy are lowin conpatibility wwth the epoxy resin, no reaction proceeds at
a tenperature of roomtenperature to 100[err]C, and hence, storage
stability can be main- tained well. Wen they are heated to not |ess than
15 . "150[err]Cin the curing of the Ianig%te, they can react with the epoxy
resin to prepare a uniform cured product.“‘As anot her curing agent, there

Can, 08, Use, oGl RS S By PR S SUELES af ShaghCTO” 20
LA 7 A o RO MRS
pherionet et 1 acar i T te e prer | 1t BRERiedMith 28 1oron
trifluoride; dirytantiian dedheive/aand ivesind €he Veesh BEing; asdembig | i ke.
Epoxy adducts of.the above conpounds and m crocapsul es of the above 23
conpounds 5can i sxpie irsstl. bdlher anes femmirygrisleFbyr i DEA poentBiqr el pegf erred
because: t he amobunt of heat generated during the reaction is small. Anong
them liquid &g+ 1(A): A liquid undercoating agent (3) is coated
' on an internal circuit board (1) by a screen printing
or using a conventional coating means such as a roller
coater, a curtain coater or the like in such a thick-
10 ness that one surface pf the internal layer circuit
board (1) is completely covered ﬁith the undercoating
agent (3). When the amount coated is insufficient, it
follows that air is caught up during the subsequent
lamination. Thereafter, the undercoating agent is made
15 tack~-free by irradiation with a light. Subsequently,
the other surface of the internal layer circuit board
(1) is coated with an undercoating agent (3) in the
same manner [this step is omitted in Fig. 1(a)].
Fig. 1(B): A copper foil (5) provided with a thermo-
20 setting insulating adhesive (4) is laminated to the
surface of the tack-free undercoat layer coated on the
internal layer circuit board. As a laminator, for
example, a pair of rigid rolls (6) covered ﬁith a sili-
cone rubber are used for achieving surface smoothness
25 and the copper foils with insulating adhesive are
laminated to both surfaces of the internal layer

- circuit board (1). The laminating conditions are

varied depending upon the pattern of the internal layer



5+ anhydrides such as nethyltetrahydrophthalic anhydri de,

nmet hyl endonet hyl ene tetrahydrophthalic anhydri de,

met hyl but enyl t et rahydr opht hal i ¢ anhydri de, hexahydro- phthalic anhydride,
nmet hyl hexahydr opht hal i ¢ anhydride and the |Iike are nore preferably used
because they are 10 easy to handl e and coffribute to the property of

follow ng-up the_irregul agiities of internal |ayer .circuit board and-.the
aghegrbgggs§5durF%é§Fgg ?gA?n fg?VEEVdgﬁS:hPWlﬁagﬁngﬁs;BSPﬁ 1ang$ egoﬁéed
resi-ns and eqt., at.len [ u
therewith conpongﬁ?gﬂgﬁgghggaﬁ ngégﬁ%kthktﬁggggoéygrggiﬁsﬁgﬁzcﬁhr?ﬁga

t. Said i , ' di
agent. Said conpggphei E@{#@%&tﬁ?&aﬁ agﬁkgﬁ. FES&C%&%&B‘E&%%‘J@B t

(i nclud- ing phenyl glycid et her | ke as a"nono- uncti ona

type; resorcin digbscislyla eldiRina€ity | Spded! ¥ Ubahy co | &t Heh/RPH. t he
| i ke as a difunctional type; glycerol triglycidyl ether and the like as a

trifunctionad typaderreachecouietoonsgvehakphppepphonelrized asd itaekyanat e
conpounds; and the like. 25 In addition to the above-nenti oned
conpo- nents, nofree wnderepatingt agkntemakbscit paksiiblecavbaehtieve
al um num hydroxi de, alum na, clay, bariumsulfate, mca, talc, wite
carbon, E gl ass theedpsiyied surface smoothness by using the rigid roll
(6). In this case, the thickness of a layer between
the internal layer circuit (2) and the copper foil (5)
10 can be substantially achieved by the thickness of the
insulating adhesive (4).
Fig. 1(C): Subsequently, the undercoating agent (3)
and the thermosetting insulating adhesive (4) coated on
the copper foil are simultaneously integrally cured by
15 heating to prepare a multilayer printed circuit board.
Examples are shown below to explain this
invention in more detqil. However, the Examples are
merely by way of illustration and not by way of limita-

tion. In the Examples, parts are by weight unless

20 otherwise specified.

Example 1
In 170 parts of methyl ethyl ketone (MEK)
were dissolved 100 parts of a brominated phenoxy resin
(bromination degree: 25%, weight average molecular
25 weight: 30,000) and 70 parts of a bisphenol F type
epoxy resin (epoxy equivalent: 175, molecular weight:

380) with stirring, and thereto were added 4 parts of



24 and the like can be blended in a proportion of not nore than 40% by
weight of the resin content in order to enhance the |inear expansion
coefficient, heat resist- ance, flanme resistance and the |ike of the
adhesive. 5 When the proportion is nore than 40% by wei ght, the viscosity
of the adhesive beconmes high and the adhesi4Peness to the internal | ayer

Ci it b d 1) to.fill copncaves_ between the internal |ayer
g:igﬂzts g:gOngqggggspggéﬂ%é%quﬁlmléazo © a5 R tHEHNSr29SRheRd AR be
- added a sil ane gﬁﬂﬁg' P |} aneqor_the |ike or a
?i t anat eSItype coup |én£1wfagg%§]f%¢g£¢1%§%%ﬁfg %ﬁ%ngdhésf%Zn%%%g?Seé ]8¥5pper
foil, and an int ¥ippor anefcdr '€l | DO f €90 -SPLLYI &9 § fygm ty
rom bei

resistance, a 15 def oam ng agent for prevehti'’hg vol ds g fornmed

or a flame ret aratiiidsive Weerd 80 OfTHRi & i wRERE SH WwadecoHNE® Sn fhet he
solvent, there nust be selected those which do not remain in the adhesive

after the adhesinomgh®ned catrfham af @ ppeppéni foihshdebig di i €6i dkness
80-130[err]C. For exanple, acetone, nethyl ethyl ketone, toluene, xylene,
n- hexane, met haefl 1&timas that she Ghidowss aftdy|dGeingshéoane 40
cycl ohexanone ar:gn,t r1])%( Initekc-lenscaonf bae Jéjc;sle]fiér coater, and dried to prepare
an insulating adhesive-coated copper foil.
Separately, 100 parts of a brominated cresol
10 novolak epoxy resin (bromination degree: 35%, epoxy |
equivalent: 280, weight average molecular weight:
1,400), 100 parts of a bisphenol A type epoxy resin
(epoky equivalent: 950, weight average molecular
weight: 1,600) and 40 parts of a bisphenol F type epoxy
15 resin (epoxy equivalent: 175, molecular weight: 380)
were dissolved in 50 parts of glycidyl methacrylate and
70 parts of hydroxyethyl methacrylate, and to the
solution were added 4 parts of 2-phenyl-4-methylimida-
zole and 8 parts of l-cyanoethyl-2-ethyl-4-methyl-
20 imidazole as curing agents and 10 parts of a photo-
polymerization initiator (Irgacure 651, a trade name of
Ciba Geigy for 2,2-dimethoxy-2-phenylacetophenone), and
they were mixed thoroughly in a homomixer to prepare an
undercoating agent.
25 A flame-retardant type, glass epoxy double-
side copper-clad laminate having a substrate thickness

of 0.2 mm and a copper foil thickness of 35 um was

subjected to pattern processing to obtain an internal



25 . The insulating adhesive is usually coated on a copper foi
and then used in this state; specifi- cally, it is prepared by coating an
adhesi ve varnish in which the adhesive conponents are dissolved in a given
2% sol vent on the roughened surface of a cgf er foil and thereafter drying
t he adhesive varnish at 80-130[err]C so th the sol vent does not remain in

th dhesi t hi ck f.th dhesi I ' f bl 5-.120 5
[orrim When  holEFPEKRECEN € PROTdr naResopEFKER, OF nEhenERPREF,FoLE

propert1 s, bet wegh. LG, SOLEUL b HELELDGORE. LDSHEALALSThal" AP RESCS

~and when the thiCkness e nore err]m € coatrng i's no asy

though the | nSul 8hbog-RERRECHLASRALYESALENG SUEAY! frak UBAEHUE Mo

probl em and suc arge t ness does no et t purpose o

i nvention, that é&rfé@@ 6hlﬂﬂénﬂnﬁérh92 ma&érl ayeEuPti BbaedaCinCHI t board.
By using as the main conponent of the insu- |ating adhesive a brom nated

epoxy resin ®r begpitknéss 38 abeREN2BYyumebyNahs¥r8gnaprehthgavesabse-~
nol ecular wei ght of at |east 10,000, the copper foil provided with the
i nsul ati ng adhesqwentky)} atheatesulbinhfgeinnernadl lagger ciércuitt bbeaddwasat ed
wi th the undercoating agent while
irradiated with active energy beams under the condition
of about 2 J/cm? using two high pressure mercury vapor
lamps of 80 W/cm to make the undercoat layer tack-free.
10 Thereafter, the same undercoat layer was prepared also
on the other surface of the internal layer circuit
board. Subsequently, in the same manner, an undercoat
layer was prepared on the other side of the internal
layer circuit board. Thereafter, the above-mentioned
15 insulating adhesive-coated copper foils were laminated
to the undercoat layers under the conditions of a
temperature of 100°C, a pressure of 2 kg/cm? and a
lamination speed of 0.8 m/min using a twin roll, and
then the resulting assembly was heat-cured at 150°C for

20 30 minutes to prepare a multilayer printed circuit

board.

Examples 2 to 6
The same procedure as in Example 1 was
repeated, except that as the curing agent for epoxy
25 resin in the undercbating agent and the insulating
adhesive, the 2-phenyl-4-methylimidazole was replaced

with 2-methylimidazole (Example 2), 2-phenylimidazole



t he thi ckness of the insulating adhesive layer is 20 mai nt ai ned, so that
it becones possible to produce a nultilayer. printed circuit board having an
excel l ent thickness precision w thout dependi ng upon the percentage of the
rémai ni ng copper foil in the internal layer circuit and wi thout variation
“in thickness of the 25 mul til ayer printe@lcircuit board. However, this

cannot be realiz unl ess.the undercoating a t.coated on the internal
| ayer circuitlm&%%?qgf otle ﬁ§gf'??EY%Tgéﬁgggyﬁéﬂféﬂﬁog?)a(ﬁéﬁWB €rol |
and-the thicknesg, is,_ V. Iﬁggﬂ Ve & 1 0] e when the copper foi
. provided with tfé?ﬂ ?% 15 | g g esi g ?2h¥§ﬁ1ﬁg@ggﬁykﬁ?%%gé??etﬁgxggPigning
~or fluidizing ofg{he. Undetsn P2 iglgdﬂggz% f?%é‘-eﬁ 1gheably1Lhesgoigigenent
of 5 adhesiveneis to Eﬁéﬁ?isﬁ?éting %s_ve. I?T'ﬂ%t %s to gay,_gtgthe
interface therebgf waeh, ptdsyrafu it By Lot n €88 Nc PLEBEY t aBFa £4EL N
reaction is caused; so that it conmes to participate in the reliability of
I nsul ating characteristics between the circuit layers and the 10 like.
- However, during the heat-curing, the curing reaction of the undercoating
. agent is |atser tBramplee 7
The same procedure as in Examplé 1 was
repeated, except that as the curing agent for epoxy
resin in the undercoating agent, 10 parts of 2-phenyl-
4-methylimidazole was used alone in place of 4 parts of
10 2-phenyl-4-methylimidazole and 8 parts of l-cyanoethyl-
2-ethyl-4-methylimidazole, to prepare a multilayer

printed circuit board.

Example 8
The same procedure as in Example 1 was
15 repeated, except that in the undercoating agent, 120
parts of glycidyl methacrylate was used in place of the
glycidyl methacrylate and the hydroxyethyl meth-
acrylate, to prepare a multilayer printed circuit

board.

20 Example 9
The same procedure as in Example 1 was
repeated, except that in the undercoating agent, 120
parts of hydroxyethyl methacrylate was used in place of
the glycidyl methacrylate and the hydroxyethyl meth-

25 acrylate, to prepare a multilayer printed circuit



curing reaction of the insulating adhesive,

and when the nelt viscosity is

unnecessarily lowered the curing 15 of the undercoating agent is affected

by, the cure- shrinkage of the insulating adhesive or the like,

¥ . . . . .
such as formati on of winkles and voi ds ang&the | i ke are caused in sonme

cases. On the other hand, when the underco

3 ng agent used in this

i nvention contaifs, 2P  the conponent (E), the reaction at a | ow
tenperature region i s accel erated and the unnecessary reduction of the
mel t-vistosity can be inhibited during heating, so that even when

heat-curing after

good snoot hness,gxdmpleédiesi veness between | ayers and the |ike can be

achieved. The outline of the process for producing a multilayer printed
circuit* board of this invem imsthyl &thyhddorme PFOESSEidkb THReqOIPHi Ses
coating an under- coating agent on an internal |ayer circuit board and

| ami nati ng t her @arts cdpperbfaningtrery i plezhaxy hresin nghitamimgt bohesi ve and

curing the resulting assenbly 5 is explained belowreferring to Fig. 1(A)

to Fig. 1(CP. FiARITRER) :25%4 iepewy pariwanty Ggtil, (®ight creeeage

10

15

20

25

molecular weight: 30,000) and 35 parts of a bisphenol F
type epoxy resin (epoxy equivalent: 175, molecular
weight: 380), and to the solution were added 35 parts
of methyltetrahydrophthalic anhydride and 0.5 part of
2-phenyl-4-methyl-5-hydroxymethylimidazole as a curing
accelerator, 0.2 part of a titanate type coupling agent
(KR-46B, a trade name of Ajinomoto Co., Inc.) and 20
parts of barium sulfate to prepare an adhesive varnish.
Using this adhesive varnish, a multilayer printed
circuit board was prepared in the same manner as in

Example 1.

Example 11

The same procedure as in Example 10 was
repeated, except that the methyltetrahydrophthalic
anhydride was replaced with methylendomethylene
tetrahydrophthalic anhydride, to prepare a multilayer

printed circuit board.

Comparative Example 1
In the samé manner as in Example 1, except

that in the undercoating agent, 100 parts of diethylene

and faults

| am nation is effected under substantially no pressure,

a



on an-<internal circ
conventional coatin
like in such a thic
cirrcuit board (1) i

uit board (1) by a screen printing or using a '

g nmeans such as a roller coater, a curtain coater or the
k- 10 ness that one surface of the internal |ayer

s conpletely covered with the undercoating agent (3).

When the anobunt coated is insufficient, it Follows that air is caught up

during the subsegue
made 15 t ack- fg?‘fé‘é

O, RO et s | pine e et CEoEn Y SPRELavRer

e 15 tack-! i . . |
nder coati ng agat AR HEYE e £k npSENEyeolyd InCORL LY 4 e “Fna e
1A FI. 1 BundbcORer1dpbt 4l B0 Aotk 1o drdBobyOne20; ngSELL 1 N0

i nsul ati ng adhesi ve

(4) is I'amnated to the surface of tac ree

under coat |ayer 1smRtednonot R nuties’ Ralthowte e fFdctiing RO d.rrAd it d @ nator,

for exanple, a pair

of rigidrolls (6) covered with a sili- cone rubber are

used for aclii eviwigtls wdtaicee seatdnassam®, a andlthPageoPperihted Scédit

i nsul ati ng adhesi ve

are lam nated to both surfaces of the internal |ayer

circuit board (BDoarthevdsarprepaxedconditions are varied dependi ng upon the

pattern of the inte

rnal | ayer 28

Comparative Example 2

In the same manner as in Example 1, except

that the undercoating agent was not coated, a multi-

10 layer printed circuit board was prepared.

The multilayer printed circuit boards

obtained were subjected to the following tests to

obtain the characteristics shown in Table 1.

Test method

- 15 1.

Surface smoothness: R (max) was measured

according to JIS B 0601.

2.

Test of solder heat resistance after moistened:

Moisture absorption conditions: Pressure cooker

treatment at 125°C at 2.3 atms for 30 minutes.

20

Test conditions: Test pieces were floated on a

solder bath at 280°C for 120 seconds. The case where n

=5

and all test pieces were not blistered under said

conditions was indicated as "o", the case where 1 to 4

25

test pieces were blistered was indicated as "A" and the
case where all test pieces were blistered was indicated
as le".

3. Filling property: The outer layer copper foil was



ci-rcuit (2); however, the lamnation is usually conducted at a pressure of
about 0.5 to 6 kgf/cnferr] at a surface tenperature of fromroom
tenperature to about 100[err]C at a lanminating speed of about 0.1 to 6
msmn. 5 Under such conditions, the phothfolynerlzed and tack- free
under coating agent makes it possible to achi%eve the desired surface

snoot hness by usi g the rigid.rol 6 In.this case, the thickness of a
| ayer between thBe hedr ahf ?H?thEPrE FtaP?}lEMdOFhEhﬁoﬁﬁéﬁnfBFF9F5F110

.be subst ant d b th k f t he | at dh
(0 Fio 10 GuttiohfY Corta R brEEarrnyanEnt %?fréﬁé‘c'txr”;gu?tses”e

t her nosetting 'nﬁ&éaﬁﬁ§€e3d9§§g¥§l§4éh§8ﬁéﬁdagn #Q?cggpﬂgérgg

simd taneously integralfy cure Fepare a mu Iayer

printed.circuit ﬁ@@rgasékﬁﬂaféstﬁéecéﬂ@&@egeﬁéféteoﬁﬁﬂéﬁémyt?hilbﬁVQQE'On
in nore detail. However, the Exanples are nerely by way of “illustration and

not by way & |imdbeaté@nas! not heth¥agRb@Swheaet shar BoR¥awesIWbranl ess 20
ot herwi se specified. Exanple 1 In 170 parts of nethyl ethyl ketone (MEK)
wer e di ssol ved 1Dspificiefnthybfbbiedt edsphrddegtedsan (Aronandt the degree:
25% wei ght average nolecular 25 weight: 30,000) and 70 parts of a

bi sphenol F typecagexyherei fiildpogywaguinabwplete7sndnvbiédsal wereepght=-

ent was indicated as "x".
4. Insulating.layer thickness between circuit layers:

10 The multilayer printed circuit board was cut and'the
cross-section was observed through an optical micro-
scope to determine the thickness of insulating layer
between the internal layer circuit and the surface
copper foil.

15 5. Voids residue: The whole of the copper foil
surface of the multilayer printed circuit board was
etched and the presence or absence of voids was

-determined visually.
The case where no void remained was indicated as "o",

20 the case where voids remained slightly was indicated as
"A" and the case where voids were completely confirmed
was indicated as "x".

6. Flame retardancy: According to UL Standards 94.



380) with stirring, and thereto were added 4 parts of 29

2- phenyl - 4-met hyl i m dazol e as a curing agent and 20 parts of a silane
coupl i ng agent (A-187 produced by N ppon Unicar Co., Ltd.) to prepare an

I fsul' ati ng adhesi ve varnish. This varnish was coated on the 5 r oughened
surface of a copper foil having a t hi cknes® of 18 [err]mso that the

t hi ckness after drying becane 40 [err]m by means of a roller coater, and
dried to prepare an insul ating adhesive-coated copper foil. Separately, 100
parts of a brom nated cresol 10 novolagbggoFy resin (brom nation degree:
35% epoxy equival ent: 280, weight average nolecul ar weight: 1,400), 100
parts of a iapilquu: ATy pe—epoxy—trestirtepoxy—qautvateqt-—950—werght .
averiage nol gcul ar wei ght :Exl., 800) Exnd 240} Bart 8 of| Bxbi $4pheBrwl 5 F | tBrpe egoxy
15 resin (jlepoxy equivalent: 1F5, nolecular weijght: 380) wereldi ssolved in
50 parts of |gbycidyl nethacrylafe and 7D parts df hydroxyet hyl
met hacryl at g, g KO the soluti pn wgre pdded 4 gart szof
2- phenyd - 4- e 'ﬁhﬂ?‘ zole anfl 8 partp of 1-cyanoethy|-2-8%h4|-4inethyl-
20 I m dazqgte—as—turrmyagentstarmd 0 parts—of{faphoto—potymer+=zat+gn
initiator (ljr¥kdee 651 a tradp name of
heat re-
sistance o o} o} o o o
after
moistened

v

Filling
property o o o o o o

Insulat-
ing layer
thickness 60 60 60 60 60 60
between
circuit
layers
(um)

Voids
residue o o o) o] o o

Flame re- : '
tardancy V-0 V-0 V-0 V-0 V-0 V-0

Table 1 (cont’d)

Ex. 7 Ex. 8 Ex. 9 Ex. 10 | Ex. 11 | Comp. Comp.
Ex. 1 BEx. 2

3 5 4 20 30
o 0 A

60 65 60 60 60 65 40

A o A o) o A b'q




Crba -Gei gy for 2,2-dinethoxy-2-phenyl acet ophenone), and they were m xed
t horoughly in a honom xer to prepare an undercoating agent. 25

A flame-retardant type, glass epoxy double- side copper-clad |annate
having a substrate thickness of 0.2 mmand_a copper foil thickness of 35
[err]mwas subjected to pattern processi ng3§o obtain an internal 30

| ayer circuit baard. ,The .surface Qf.t.he copper foil was subjected to bl ack
oxi de treatnent&%géfﬁﬁﬁﬂ%thﬁﬁlﬂﬁ%hi%#hﬁioned under coati ng agent was coated
on one surface of the int I yiar. Gl L gar e J I ckness. of
about 25 [err]mby a scre?ﬁlﬂ%ﬁdﬂaﬁlﬁl&ﬂ%&%& que%t#é)}fﬁ[ ﬁ%oar%%]uffiﬁgls

internal |ayer Giph@itlid0ard r%&)uiis:i&{ afliAl 6byd b A | Ry eNGlils PraiBsnder

the ' condition of about 2 J/c ng two high pressure mercury vapor [anps

of 80 Wcmto nmipetwvdedn Widenaaatldywed, tak-ty asind a Shsias{ied . epbey sane

undercoat |ayer was prepared also on the other surface of the interna

| ayer circlt beesdin Subdasmenidted iphdriuxys ares ipnnetce HrentdeYamat | ayer
was prepared on the other side of the internal layer circuit board. _
Thereafter, thersisdsdamset iagwkexk®ellants Hunfiane atmesivessoamsl copper

foils were | am nated _ ) ) ) )
imparted to the multilayer printed circuit board.

According to this invention, by coating an
undercoating agent on an internal layer circuit board,
10 irradiating the undercoating agent with a light to make
it tack-free, and laminating thereto a copper foil
provided with a thermosetting type insulating adhesive
by a rigid roll or the like, the undercoating agent is
softened or fluidized to smoothen the surface. There-
15 after, the laminate is heated to integrally cure the
undercoating agent coated on the internal layer circuit
board and the insulating adhesive coated on the copper
foil. Since the insulating adhesive coated on the
copper foil keeps the thickness, a multilayer printed
20 circuit board having an excellent thickness precision
can be produced without depending on the percentage of
the remaining copper foil in the internal layer
circuit.
Thus, according to this invention, the
25 production of a multilayer printed circuit board by a

build-up method is made very easy.



to the undercoat | ayers under the conditions of a tenperature of 100[err]C,
a pressure of 2 kg/cnferr] and a | am nation speed of 0.8 mmn using a twn
roll, and then the resulting assenbly was heat-cured at 150[err] C for 20
30 nlnutes to prepare a multilayer printed circuit bUardT‘EiéﬁﬁTEE—E—?b 6

The sane procedure as in Exanple 1 was repe 3fed, exce ring
agent for epoxy 25 resin in the underco%éiﬁ agent gwugmgumm‘[“ﬂn}
adhesi ve, the 2-phenyl -4-nethylim dazol e % | aced L ® s ¥
2-met hyl i m dazol e (Exanple 2), 2-phenylln1dazole 31 (Exanmple 3),

bi s(2-ethyl -4-nmethylimdazole) (Exanple 4),

2- phenyl - 4- met hyh - 5- hydr ox annl c-
2- phenyl - 4, 5- dlhydroxyneth ”ﬁhﬁ azgpgézgkgané %?f%?gkp?%ﬁﬁ?% nﬁﬁ ayer

printed-circuit pgaidad by b@iﬁ 'c%mZ:oE@ﬁ %@rranp&%@iﬁaraq A%ydt l@i%@iﬁ 1
was repeated, except that as the curing agent for epoxy resin in the

under coat i ng agebbardOcpatid @fith- phedyht 4ndehlplt Eudabllee uhderidsRd idglgone
in place of 4 parts of 10 2- phenyl - 4- et hyl i m dazol e and 8 parts of
1- cyanoet hyl - agent, a copper foil and an insulating adhesive
5 comprising as the main component a brominated bisphenol
type epoxy resin or brominated phenoxy resin having a
weight average molecular weight of at least 10,000, the
copper foil and_the insulating adhesive being laminated
to one side or both sides of the internal layer circuit
10 board and being integrally cured with the_internal
layer circuit board and undercoating agent.
2. The multilayer printed circuit board
according to Claim 1, characterized in that the light
and heat curable undercoating agent comprises as
15 essential components the following components (a), (b),
(c) and (d):
(a) a normally solid epoxy resin having a

softening point of not less than 45°C but not more than

120°C,
20 (b) an epoxy resin curing agent,
(c) a diluent in which the epoxy resin is

dissolved and which consists of a photopolymerizable
monomer, and
(d) a photopolymerization initiator.

25 3. The multilayer printed circuit board accord-

ing to Claim 2, characterized in that the normally

This Sheet Has Been Reﬂlaced




2-ethyl -4-nmethylimdazole, to prepare a nultilayer prim
Exanpl e 8 The sane procedure as in Exanple 1 was 15 re hat
in"the undercoating agent, 120 parts of glycidyl net hacr\mg‘ﬁﬂ“mmmtmmn
place of the glycidyl nmethacrylate and the hydroxyet hyl -racrylate,*to
prepare a nmultilayer printed circuit boar d.3%0 Exanpl e 9 The sane

d in Ex le 1 ' '
erggﬁfa“li‘éoaéﬁ'r C ST R BPORYSERDT Amdila bRy 860 2SS LTSBI o BSHAYe o Ao
Gi ‘met hac - 0
g )r/rul é ?/I ayFr 8r r%%géeglﬁrggu?‘? e w'gsotg%gbggé%xngﬁn% ef%?)q ?an)é%'ﬁ;ﬁ%oe ylor EE? {)ﬁe
wer e -di ssol.ved 1 J Qs ' d ' S TeTa e M\
degree: 25% epoggsggL%égp%ﬁ?}Bé?gggﬁh%epgﬁgngéé?%%%h%b eghlar%%gig ?:

30.000) -and 35 pasbsigk eypesepsas! rBsi%PRa0RAYY af BHoMINARTBH ABYAGR FH

5 not less than 20% and a molecular weight of 500 to
‘ 4,000. |

4. The multilayer printed circuit board accord-
.ing to Claim 2, characterized in that the normally
solid epoxy resin (a) having a softening point of not

10 less than 45°C but not more than 120°C is a mixture of
a brominated novolak type epoxy resin having a bromina-
tion degree of not less than 20% and a molecular weight
of 500 to 4,00b, a bisphenol type epoxy resin having a
molecular weight of 500 to 2,000 and a bisphenol type

15 liquid epoxy resin having a molecular weight of not
more than 500.
5. The multilayer printed circuit board
according to Claim 2, characterized in that the epoxy
resin curing agént (b) is a high temperature-curable

20 imidazole compound having a melting point of not less
than 130°C.
6. The multilayer printed circuit board
according to Claim 5, characterized in that the high
temperature-curable imidazole compound having a melting

25 point of not less than 130°C is selected from the group
consisting of 2-methylimidazole, 2-phenylimidazole, 2-
phenyl-4-methylimidazole, bis(2—ethyl-4-methylimida-
zole), 2-phenyl-4-methyl-S—hydroxymethylimidazole, 2~

—_—
——
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wei ght: 380), and to the solution were added 35 partsﬁf/

net hyl t et rahydr opht hal i ¢ anhydride and 0.5 part of 10 E

2-ﬁ_bheny| - 4- et hyl - 5- hydr oxynet hyl i m dazol e as a curing 4‘“\“\4‘“““““‘\‘“ |\
part of a titanate type coupling agent (KR-46B, a trade nane ot Api nbnot o
Co., Inc.) and 20 parts of bariumsulfate to prepare an adhesi ve varni sh.

Usi ng this adhesiye varnish,,. | tilayer .pri.nted.15 cj rcuit .hoard was
prepared in the ?gﬁﬁyiﬁaﬁéfdézllﬁ%ow\%l ‘;ylf..mlg?go @ £ ﬁé:lsaazﬁ'éleﬁ'r ocedur e
as i-n Exanple 10 epe . t.qthat the methyl tetrahydrophthalic 20
anhydri de was reﬁﬁgggcjig% t%&%%etlﬁgﬁg% c}gr?ét hyl ene tetrahydrophthalic
anhydride, to prepare a muighd ?fMQ'%iﬁ.%iy'étrf(f)ﬁirft@& teiBRAHIE HRIRAIAIdMRI-

Exanple 1 In the same nmanner as I n Exanple 1, except 25 that in the

under coating agemhg £80cnaiks 29f chiadbdtedioed 133 tHate dhaT@psi Westher
was substituted for the glycidyl nethacrylate and the hydroxyethyl

met hacryl at &, anduirhaguadentogb)l dgen nweExtiiriee dfard hirgdc wreapanathesd+ ng - at
150[err}C in 20 mnutes without effecting the irradiation
curable imidazole compound having a melting point of
not less than 130°C and a low temperature-curable
imidazole compound.
8. The multilayer printed circuit board

10 according to Claim 7, characterized in that the low
temperature-curable imidazole compound is selected from
the group consisting of imidazole, 2-ethyl-4-methyl-
imidazole, 2-undecylimidazole, l-cyanoethyl-2-
methylimidazole, l-cyanoethyl-2-phenylimidazole, 1-

15 cyanoethyl-2-ethyl-4-methylimidazole, 1-aminoe£hyl-2-
methylimidazole, 1—(cyanoethylaminoéthyl)—2—methyl-
imidazole, and l-cyanoethyl-2-phenyl-4,5-bis(cyano-
ethoxymethyl)imidazole.

9. The multilayer printed circuit board

20 according to Claim 2, characterized in that the photo-
polymerizable monomer constituting the component (c) is
at least one member selected from the group consisting
of glycidyl acrylate, glycidyl methacrylate, hydroxy-
ethyl acrylate, hydroxyethyl methacrylate and

25 triethylene glycol dimethacrylate.

10. The multilayer printed circuit board

according to Claim 2, characterized in that the light

and heat curable undercoating agent comprises:
\

T
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5« wth active energy beans, a nmultilayer printed C|rcu+%—{mmrfr”'”~——~—ﬂ——
prepared. Conparative Exanple 2 In the sanme manner as |n ‘“
that the undercoating agent was not coated, a nulti- Eﬂmm ﬂumﬂ
Ci%cuit board was prepared. The nultilayer printed CIrCUIt SLO ai*nel

were subjected to the follomdng tests to obt@in the characteristics shown
in Table 1. Test thod 15 Surface s measur ed

t .
hccording to TSUI0601. 23 PEFBLPAEPILGRYRI Ae AT ERoEPENINCE AR BRVING
t d: Mi st t P t t

oL St ened: Mol oL B AREALRLLANGRANE! Lo ERUERAROINY LR IR
pi eces were fl oajgd leéhgobgegogayg at 0g@0[err] C for 120 seconds. The case
where n = 5 and all tesf pieces were not blistered under said conditions

was indicated as(B9", the aapesphenelltypedepbily RiegsasShwRifgblai stered was
i ndicated as "A" and the 25 case where all test pieces were blistered was
i ndi cated as$ "x"moBeculér| wehghpr ofie509: toTRg000Ler | ayer copper foil was

(C) a bisphenol type liquid epoxy resin having a
molecular weight of not more than 500,
(D) a high temperature-curable imidazole compound

having a melting point of not less than 130°C,

10 (E) a low temperature-curable imidazole compound,
(F) glycidyl acrylate or glycidyl methacrylate,
(G) - hydroxyethyl acrylate, hydroxyethyl

methacrylate or triethylene glycol dimethacrylate, and
(d) a photopolymerization initiator.

15 11. The multilayer printed circuit board accord-
ing to Claim 1, characterized in that the insulating
adhesive comprises as essential components the
following components:

(e) a brominated bisphenol type epoxy resin or

20 brominated phenoxy resin having a weight average
molecular weight of at least 10,000,

(f) a bisphenol type epoxy resin having an epoxy
equivalent of not more than 500, and
(g) an epoxy resin curing agent.

25 12. The multilayer printed circuit board accord-

ing to Claim 11, characterized in that the amount of

the cbmponent (e) is 55 to 90% by weight based on the

This Sheet Has Been Rep
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34 peeled off and then the ability of the resin nateriaT’TB’?TTTﬂzfzzzf”-
concaves between internal layer circuits was judged visua “‘\w‘ W\\w\\“\
optical m croscope. The case where the concaves were conph“ ecs was
5% indicated as "0", the case where the concaves were insuffi‘ciently

filled was indicated as "[err]", and the cdse where filting was inconplete

and voids were pres-.ent, | pdicated as _"x". 4 lLnsul ating | ayer

t hi ckness betmeéé°%?}éﬁ?}gﬁgyggs#ﬁﬁocomﬁﬂﬁeﬂﬁl{Fpa989 SﬁFnF8588PF§§it boar d
was -cut and the E{gss-section was observed through an optical mcro- scope
to determ ne the ickness of insulating | ayer between the internal |ayer

circuit and the gyrface CopRermh9tiiagér pPintedObischeti BUgraThe whol e of
t he copper foil surface of the nmultilayer printed circuit board was etched

~and the.presencea@éoPdERHCLoOE1H DS 1 Yaghdehetarnaddviauehhy. thee epaky
where no void remai ned was i ndicated as "o", 20 t he case where voi ds

remai ned sl pght | yesdrs ¢adingt adent (g§ris"aahfighheempeeavheescueatidever e
conpletely confirmed was indicated as "x". 6. Fl ame retardancy:
Accordi ng to UL Stikdalzolls €dmpound having a melting point of not less
than 130°C.
14. The multilayer printed circuit board accord-
ing to Claim 13, characterized in that the high
10 temperature-curable imidazole compound having a melting
point of not less than 130°C is at least one compound
selected from the group consisting of 2-methylimid-
azole, 2-phenylimidazole, 2-phenyl-4-methylimidazole,
bis(2-ethyl-4-methylimidazole), 2-phenyl-4-methyl-5-hy-
15 droxymethylimidazole, 2-phenyl-4,5-dihydroxymethyl-
imidazole and triazine-addition type imidazole.
15. The multilayer printed circuit board according
to Claim 11, characterized in that the epoxy resin
curing agent (g) is at least one compound selected from
20 the group consisting of methyltetrahydrophthalic
anhydride, methylendomethylene tetrahydrophthalic
anhydride, methylbutenyltetrahydrophthalic anhydride,
hexahydrophthalic anhydride and methylhexahydrophthalic
anhydride.
25 16. The multilayer printed circuit board
according to Claim 11, characterized in that the
component (e) is a brominated bisphenol type epoxy

resin or brominated phenoxy resin which has a repeating
.S
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35 Table 1 Ex. 1 Ex. 2 EX. 3  Ex. W
3. 5 3 3 3 3 ness ([err]rr) m“ M\
si st ance 0 0 0 \

Fifling property o o) | nsul at -
ing |ayer thickness 60 6042 6 60 bet ween
circuit layers ( err Vblds resi due o]

0 o Flame r %ﬁ%ﬁ fcY erelnvbgomlnaye@ blsPh9n91 PortVOG andy. o

V—O-Table 1 (Con&nﬁgominated bisphenol portion are alternately
. arranged, has a bromination degree of not-less than
= 20% and an average molecular weight of at least 10,000.
5 17. The multilayer printed circuit board accord-
ing to Claim 16, characterized in that the component
(a) is in an amount of 55 to 90% by weight based on the
total weight of the component (a) and the component
(b).

10 18. The multilayer printed circuit board
according to Claim 16, characterized in that the epoxy
resin curing agent (g) is a high temperature-curable
imidazole compound having a melting point of not less
than 130°C

15 19. The multilayer printed circuit board
according to Claim 18, characterized in that the high
temperature-curable imidazole compound having a melting
point of not less than 130°C is at least one compound
selected from the group consisting of 2-methyl-

20 imidazole, 2-phenylimidazole, 2-phenyl-4-methyl-
imidazole, bis(2-ethyl-4-methylimidazole), 2-phenyl-4-
methyl-5-hydroxymethylimidazole, 2-phenyl-4,5-
dihydroxymethylimidazole and triazine-addition type
imidazole.

25 20. The multilayer printed circuit board accord-
ing to Claim 16, characterized in that the epoxy resin
curing agent (g) is at least one compound selected from

the group consisting of methyltetrahydrophthalic

——

—
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X 0

Ex. 7- Ex. 8 Ex. 9. Ex. 10 Ex. 11 Conp. Conp.—Ex— T Ex. 2 3
5

_ X o} o} 0

- 60 60 .60 65 40 [err]

SN N Y ‘j_\;)mnj TR V=

Me
[err] X V-0 V-0 V-0 43v.0 V-0 V-0
36 Industrial Applicability Th | tilayer.printed cjrcuit board of this
invention is godtf ¥ HE ?’r%@?§¥g%ﬁé°ﬂﬁgh§ﬁ§%§iEﬁﬁﬁgéyéﬁ?RBEha&FFcuit
| ayers, and by ' . bron ' r oo _nat ed .phenoxy
resin, excellent ﬁglgééﬁéggﬁggbgﬁ%§é§g% Féﬁ§a28§%5€39§ﬁDBPﬁngégﬁre
inparted to the yaldny@yYShnha i Edagh &Pi&ebgﬁadmeéﬁgfﬁgkgﬂ &onﬂkﬁalic
i nvention, by coating an ‘undercoating agent on an Interna Yaye Circurt
board, 410 | r raaghypd ¥ @e ! he undercoating agent with a light to nmake it
tack-free, and lam nating thereto a copper foil provided with a
t her noset tiBg tyZie. i nsul atTig mabeslagebyppinteddecipbhiorbbled! akeortihe
undercoating agent is softened or fluidized to snoothen the surface. There-
ing to Claim 1, characterized in that the insulating

8
O\
65
0

adhesive is coated on the copper foil.

22. The multilayer printed circuit board

according to Claim 1, characterized in that the light
10 and heat curable undercoating agent is composed of:

(a) a normally solid epoxy resin having a

softening point of not less than 45°C but not more than

120°C,
(b) an epoxy resin curing agent,
15 (c) a diluent in which the epoxy resin is

dissolved and which consists of a photopolymerizable
monomer, and

(d) | a photopolymerization initiator,

and the insulating adhesive is composed of:

20 (e) a brominated bisphenol type epoxy resin or
brominated phenoxy resin having a weight average
molecular weight of at least 10,000,

(£) a bisphenol type epoxy resin having an epoxy
equivalent of not more than 500, and

25 (g) an epoxy resin curing agent.

23. The multilayer printed circuit board accord-
ing to Claim 22, characterized in that the light and

heat curable undercoating agent is composed of:

. This Sheet Has Been Reil
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15 -after, the lanminate is heated to integrally cure the undercoati ng
agent coated on the internal layer circuit board and the '

adhesi ve coated on the copper foil. Since the insulati niuﬂﬂg“ﬂmﬂﬂuwl"‘ on
the copper foil keeps the thickness, a .multilayer print L ChICUlt»

board having an excellent thickness precis $n can be produced w t hout
dependi ng on thiﬁﬁercenta e.of the.r C er foil in the.internal
S, '

mai_ni
| ayer circuit. accoPdPr§TEAHFs HOYY: PS FPSXY Tesih It ih of a
mul4il ayer printed ¢ikcuit. boar e thaod 4 very easy.
heT 1P 567 obr00 b hde é’&eﬁegg%o?r’pfgz‘fﬁ%%%rﬁ?‘efj@ FHE &S v masy.
A process for ppgddelid-2wdighit! @l Ry i ad grjg,cui t board (7), conprising
coating a |light and heat curable undercoating agent (3) on an internal
layer circuit beand (1) i &r &disphieneit W@g@@atﬂéﬁ@gﬁuﬂ(@h with |ight
to make the sane tack-free, lamnating to the tack-free undercoating a
copper foils (5)modetadaw e ightthefn3d@t tton@,i0ddyl ati ng adhesive (4)
conprising as the main conponent a bron nated bi sphenol type epoxy resin or
a bromi nated phéBdxy resi » bisphenslwdiype ligwidgepmdyeadsim weivgitg &  at

| east 10 000, and then heating the resulting assenbly to integrally cure
the assenbly. molecular weight of not more than 500,

(D) a high temperature-curable imidazole compound

having'a melting point of not less than 130°C,

10 (E) a low temperature-curable imidazole compound,
(F) glycidyl acrylate or glycidyl methacrylate,
(G) hydroxyethyl acrylate, hydroxyethyl

methacrylate or triethylene glycol dimethacrylate, and
(d) a photopolymerization initiator.

15 24. A process for producing a multilayer printed
circuit board, characterized by coating a light and
heat gurable undercoating agent on an internal layer
circuit board, irradiating the undercoating agent with
active energy beams to make the same tack-free,

20 laﬁinaﬁing to the same a copper foil coated with an
insulating adhesive comprising as the main component a
brominated bisphenol type epoxy resin or brominated
phenoxy resin having a weight average molecular weight
of at least 10,000, and then heating the resulting

25 assembly to integrally cure the assembly.

e .
\\\
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2. ¢ The process accord| ng to claim 1 \/\herel n the under coati ng agent

and (d). (a) a nornally SO|Id epoxy resin having a softenlng poi nt
of ... not less than 45[err]C but not nore than 120[err]C., 20 (b)

an epoxy resin curing agent, (c) a diluent in mhlch t he epoxy
resin is di ss@lo/@flesgd whi ch consists of a photopol yneri zabl ecrorssmsre and
(d) a phot opol yneri zati on initiator 25 3. The process
accord- ing to daim 2, wherein onent (a) is an epoxy resin
conprising as the main conponent a bro ated novol ak type epoxy resin
havi ng a brom nati on degree of 5 not Iess than 20% and a nol ecul ar wei ght
of 500 to 4, 000. 4. The process accord- ing to Caim?2, wherein the

conponent (a) 10 is a mxture of

FIG. 1 (A)

3 UNDERCOATING AGENT

Q 2 INTERNAL LAYER CIRCUIT
(

o INTERNAL LAYER
CIRCUIT BOARD

FIG. 1 (B)

5 COPPER FOIL
6 RIGID ROLL

4 THERMOSETTING INSULATING
ADHESIVE

1 1

FIG. 1 (C)

7 MULTILAYER PRINTED CIRCUIT BOARD

TN TTTTTT]




" a broninated novol ak type epoxy resin havmg a-brontna-—tion degree"of “hut
|'ess than 20% and a nol ecul ar wei ght of 500 to 4 GOO a b|~sp*henol type .-
epoxy resin having a nolecul ar weight of 500 to 2, 000 and_-a hi.sphenol - type
15 <1 quick/mesop100esi n havi ng a nol ecdl ar” wei'ght of not nécteberR&n9%HO.
The pr oceSumitane BalditeCompaxd Jtim 2, wherein the conponenat—{b) is a high

t enper at QurefiddiBdbe 20 Im dazol e conpound having a rreltl ng poi nt of not

| ess than 130[err]C. 6. The process accordi ng t(”n,"l ,mu",m'mml t he
t enper at ure- cur abl e inm dazol e conpound Chdms s sel ect B
consi sting of 2-methylimdazole, 2-phenylimdazole, 2-

phenyl - 4- met hyl i m dazol e, bi s(2-ethyl -4-nethyl i mida- zole), 2- phenyl

- nethyl - 5 hydr mditilayer ted circuit board (7), comprisin coatmc a
phenyl 5% di hlgyg%%dt)ﬂh lim a?o | e, gnd&ﬁl azi ne- addl(t |)on tI;/pegl m dazol e.
The liphoend heatcaalle undeyceasing) agent (3) athan éntemeblapernarmuit board (1),

irradiating the undercoating agent (3) with light to make the same tack-free, laminating
to the tack-free undercoating a copper foil (5) coated vnthﬁennosettmg insulating

adhesive (4) comprising as the main component a brominated _blsphenol type epoxy

v.

resin or a brominated phenoxy resin having a weight average molecular weight of at

least 10 000, and then heating the resulting assembly to integrally cure the assembly.

accovding fv claim 1, ‘ -
2. The process¥wherein the undercoating agent comprises as essential components the

following components (a), (b), (c) and (d):

T

PRECE

T (a) a normally solJ.d epoxy res:.n havz.ng a

S softem.ng po:.nt of. not less than 4S°C but. not more than

' 1_20°C.,
.20 éb) ani epoxy resin curing agent,
(c) —_— dJ.luent in whlch the epoxy res:.n :LS

| d:.ssolved a.nd wh:.ch cons:.sts of a photopolymer:.zable

monomer, and

. (d) ' a photopolymer:.zat:x.on J.nn_t:.ator. .
. v Y £Ly?
125 3. . Qhe—mu—i’eﬂ:eyer—prmted—cﬂ:rcnrt—beaad accord-
' whevein

ing to Cla:.m 2, eha;.ae—ter;—zeé.—ﬁ—%ham the nema}}y
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. jb)isélﬁxuNeof mghtamaauﬂeacwaMe+nnmﬂNeeommwﬂ~-~
having a nelting point of not | ess than:130C and a’l ow terrperature cur~ab| -e

i m dazol e conpound. 8. The process I%. accord4ng fo Garm7, - -
wherein the Iom1tenpqga1 ,ﬁugurable |n1dazol conpound i's sél écted fromthe
group con5|st|ng Qgég % S - et hyl - azole .

2- undecyI|n1dazoIe -cyanoe y = t vl T daz Frening-pos Int—of-pot

1- cyanoet hyl - _1 —hdt—more—than—120¢

cyanoet hyl - 2- et h)?'l tl; ylim daz 11% 1m§r‘r'1"note“t %0 ems shﬁl 3ol e,

i:gggﬁQQSLcrlgnL eny Q$é%2%%g%no-Lﬁ%%oxynet%@ﬁﬁ?ﬁ?ﬁéz%lEroﬁlna“nd The
€ 20

e venor el confoldx Syl By WES B thavfng IPREGRT a6 bl of P4 8h- L83 E

glyel dyl relgnacr ! 9e @g:x%v-zﬁwa%[%Afélcguléﬁfd&&fqgéh&oggghﬂgy' at e

and 25 trlethy ene glyc acryla ccordi ng
to Cla|n12 mherQ|00bhe under coating agent conprises:
) 7770 cLn
4. The mﬁi%i&ﬁYEE—pE&ﬁ%eé—eiibu&%—bQafé accord-~

whevein Compovent
_ing to Claim Z, ehafae%efized—tn—%hat the ne=mally

- -y

~seiid—epoxy_=es;n (a) hav&ng—a—so@%eniﬁg—petnE—ef—ne%
10 less—thanr4fPe~but—notrmore—%hanra£HLG lS a mlxture of

a bromlnated novolak type epoxy resin having a bromlna—
tion degree of not less than. 20% and a molecular weight
of 500 to 4, 000, a blsphenol type epoxy resin hav;ng a
' ‘molecular.weight of 500 to 2,000 ‘and 'a bisphenol type
15 ii@uid epoxj resin having.a moleculer weight of nou.'
. more than 500. .
| 5. | The muiz;éayer~prtneed—ei§eu&%—bea;é
: - whevein : compamuz’-
according to Claim 2, eharactertzed—in—that the opoxy
'JxEuJLAu::Lng_agent (b) is a high temperature-curable
éb zmldazole compound having a meltlng point of not less
" than 130°C. '
. ¥e ce1
6. The multilayer—printed—ecircuit-boaxrd
according to Claim 5, ehar;g;:;;ied;§ﬁ~%hat the h&gh
temperature-curabile lmldazole compound havtngfa—me&eaag
25 §eiht=of=not~&ess~thanr&80&e is selected.from the group
consisting of 2—mechyllm1dazole, 2-phenylimidazole, 2-

phenyl- ameehyllmldazole, bls(z—ethyl 4—methy11mlda-
zole), 2-phenyl-4—methy1- ~hydroxymethylimidazole, 2-

g seeose



40 as corrponent (a) a brom nated novol ak type epoxy- resin {A)~having-a---:
br.om nati on degree of not |ess than 20% and a m)l ecu- | ar vvergh-t _of 56)0 to
4,000, a bisphenol type epoxy resin (B) having-a 5 -m)l ecul ar_wei ght 01"
500:t'0 2,000, and a bi sphenol type liquid 88xy resin (C) having a

i nol ecul ar wei ght of not nore than 500, as conponent (I') an im dazol e
conmpound (D) havPhR§a¥1mél6 rﬁ@rmwﬂat It apbe 190 ckFieziand 10

a | ow tenperature-curable imdazal e corrpound (E), glycidyl acrylate or

gl yei dyl et hacr $ASEEIOR) TTRE KPdCBEREryl acryl ate, hydr oxyet hyl

Bhot opol yner i zat fon' i nf t1 aTBE Yaéﬁffew R e Dl SRR
- Clai'm1, wherein the i nsul. at i ng dhes‘i"b’é’“d‘b ri ses as essentsP#tPsMdonent s
“the folowing coﬁBSn Rt gi é%‘%ﬁﬁ#@%ﬁﬁ%n@? ‘ﬁ@‘ié;fﬁ(&esi n
: g][ ('21'? leg;? nat Ehenoxg rest}bg haV| ng.a., eght av%fgcha t%;ggégérgfl ght
- curable :Lmz.dazole compound hav:r.ng a meltlng point of
. not less than 130°C and a low temperature—curable_ '
imidazole compound‘. . . .
8. .  Thew :e—pra.—n%ed—e&r—et&t—-—bea—rd
io - according to Claim 7, ehafagég:‘-;;ed—a:n-t—hat the low
| temperature—curable :um.dazole compound is selected fro;xz
the group cons:.st:n.ng of :.m:.dazole, 2-ethyl-4-methy1-
imidazole, 2-undecylm1dazole P 1—cyanoethyl -2~
methylimidazole, 1-—cyanoethyl—z-phenylmldazole, 1-
15 - 'cya_noethyl-—z-_ethyl-4-met}1y2_l.1m1dazo]_.e, 1-am.1noethyl—2-
| hei:hyiimidazole . i%c_?anoefhylaminoethyl)-meethyl-
:.m:.dazole, and l-cyanoethyl-z-phenyl- 5—bis ('qyaz;o-

ethoxymethyl ).un:.dazole. - o
L . T preerm
9. - ' The xm%%r}ayer—prmt—eé—eaesi&t—board
‘whevtis

20 . _accord:.ng to Claim 2, eha:eaeter*zed—lﬁ—%at—the—photo-
o 'pol;mmzab;emr—em the component (c) .Ls |
-at least one. member selected from the group cons:.stz.ng
of glyc:Ldyl acrylate, glycidyl methacrylate p hydroxy—-
ethyl acrylate, hydroxyethyl methacrylate and
. 25 tr:_Lethylene glycol dmethacrylate.

Yo eLn.
10. The ma-}.ﬁt-a. ]:ayer—-prrnted—ca.rcurt——bea—r—d-

wherein
according to Claim? 2, ehaae%e&zed—m—ﬂta-‘t the Iight

and-heat—eurable undercoat:.ng agent compr:.ses ;9

/

HII\II\ 44 lII\  veoe st



- and the conponent®#367/>opig"

(f) ~a bi sphenol type epoxy resin having an-epoxy eguival ent of ~ROt----
nmore than 500, and (g) an epoxy resi-n-curing agent. 25 - 12 -~ The
process accord- ing to Gaim11l, wherein the anount of the conponent f{e) is
55 to 90% by wei ght based on. a&g 41 totadowei ght of the conponent (e)
cess according to Caim11l, whe(gin the

conponent 5 (lis a hlghbrempaaaedraowaiakl¢yna<knnﬂyanasﬁn¥h&himglng
a melting point of not less than 130[err]C. 14. The process accord-

_ing<to daim 13,2 reminethen 1degreenpiarote lesspahan i29%a@nde @s makecu-
- conpound sel ected fromthe group consisting of 2-nethylimnmd- azole,

2- phenyl i mi dazollgx xweighiy| oZ- he@hyei - 888el e, bis

. (2- 8t hyl - 4- et hyl i pi dazol e), 2-phenyl - 4- net hyl - 5- hy- 163
- droxynet hyl i nid e, 2- prﬁbrmsp.h%nalh?wex?ﬁemyreﬁlm #aFémsg and
~triazine- aqgltlon type i mdazaole. 15, Brocea& accordlng

molecular weight of 500 to 2 00
™ (cl
- (5 " a bisphenol type liquid epoxy resinfhaving a

molecular we;th of not more than 500,
’S Com :wm

i © aphigh—temperature-cureble 1m1dazole compound (J)

having e meltlng point of not less ‘than IBO%L.QAJ

10 (53] gklow temperature-cﬁrable imidazole compound('EJ
' as ""f rund .
m glycidyl" acrylate or glyc:.dyl methacrylate {F ) coud
LG?

hydroxyethyl acrylate, hydroxyethyl ( )
(]

: methacrylate or trlethylene glycol dlmethacrylate and
a $ coug-mtu.{

((d) sa photopolymerlzatlon 1n1t1ator.
. 9 W [ 4 ]
15 ll. oo The R ted—eiﬁeui%—beasd-accord-
whevein

ing to Clalm i, eharae%ef&zeé—ia—that the insulating
adhesive comprlses as essentlal components ‘the
follow1ng components- _ _
(e)  a bromlnated blsphenol type epoxy reeln or
20 brom:.nated phenoxy resin hav:.ng a wen.ght average
: molecular weight of at leest 10,009, .
(£) a bisphenol type epoxy ;esin having an epoxy

equivalent of not more than 500, and

(g9) . an epoxy resin curing agent. '
Yo £232
25 12. mnitzlayer-prrnted—cmrcurt—boafd accord-
W]‘l tyeim

: 1ng to Claim 11, characterized—in—that the amount of

the componenc (e) is 55 to 90%;by wexght based on the

\';__

MWW eeose.



to Cla|n111 wherei n the conponent (g) - i s :at | east-one_canpaund seletted:
from 20 the group consisting of nethyltetrahydrophlhallc anhydrlde 2
nethylendonethylene t et r ahydropht hal i ¢ anhydride, .- :
‘met-hyl but enyl t et rahydr opht hal i ¢ anhydri de, 4Hexahydrophthallc anhydrlde and

net hyl hexahydropht hal i ¢ anhydride. 25 16. The process according to
daimilil, mherekﬁbﬁﬁeﬂ@éﬁﬁéh&m:qﬁﬁ FRROMRDHI () e8| ShBerORDORSBtepOXY
~resin or brom nated phenoxy resin mhlch has a repeating = 42 structure
wher ei n broni nat&ad- blsphenol port| g unbrom nat ed bi sphenol portion are
alternately arranged, has bro | e ree of not | ess than 20% and an
aver age mol ecul &¢ - *wei- ght 3%' € process

accord- ing to daim.,1l, wherej.n.theins IatW ”adhe ive i s coa ed GHQFHQ‘”t
copper 4f 0i I . 8a°c°¥ﬁéh§r58e§g' gﬂd ﬁ%*?ﬁ“ff%?ﬁ?ﬁé‘ﬁﬁe?

EQS?LSOZtlgg agent .i s_conposed of: (%ﬁ)ls a h1£§r€B.P¥r§g££g_g a¥12e5|n

imidazole compound having a melting p01nt of not less

than 130°C.
, 7y0 Cea) '
14. The mu%ta1aafz=pftn%ed—c:rcumt—beerd accord-
Whetveiny .

ing to Clalm 13,_ehafae%efezed—en—%het the kigh
10 Eemperature-eurabie imidazole compound haveng—aﬁmeieeng
pe:nt—of—not—iess—thamﬁEﬂEE is at least one compound
selected from the group consisting of Z-methylimid-
- azole, 2—phenyiimidazoie, 2-pheny1-4emethylimidazole,
'-bis(2-ethyle4-me;hylimidazole), 2-phenyl-4-methyl-5-hy-
" 15 droxyﬁethyliﬁida#ole, ?—phenyl-g;s-dipfdroxymethyl-

imidazole and 'triaiiieéaddition type imidazole.

: : 71796(.:5 .
i5. The mu&tilayer—pf&n%eé—aﬁaaﬁﬂe%maad accordlng
whevesy com[nnen't

to Claim 11, ehazaeterkzed-&n—%he% the ego;yana;um .
| fcu;;ng—agent (g) ‘is at least one compound selected from
20i the group con51st1ng of methyltetrahydrophthallc_
anhydrlqe,.methylepdomethylene tetrahydrophthal;c
anhydride, methylbutenyltetrahydrophthalic enhydride, B
hexahydrophthalic anhydride and méi:hylhexahyd;gphthalic |
aubydride. S -f : .
_ - 7y0 eLss :
25 16. The-nm&t%%ayef=printed~cireui%—bea§d
according to Claim 11; ehaézggefezeé—&a—eham the
component (e) is a brominated bisphenol type epoxy:

resin or brominated phenoxy resin which has a repeating :

L SHEE



_éc')ft’eni-ng poi nt of not.less than 45[err] C:but.Tat. Tor e~f han-120[ errTC™ ()
an” epoxy-resin curing agent, 15 (c) = - a diluént.-iin whi ch-the -epexy resin
i s dissolved and which consists of a phot OQQIy.’n.eri-z-eibl e nononer, and (d)

a photopol ynerization initiator, and the ifnSulating adhesive is conposed
of: 20 (e) 205001 nated.bi gphenal Jfype engxy ' rom nat ed
phenoxy resin hBVFRAG 5 wel ‘gﬁt"é‘\y/{erage m‘):l"ecur%é”r WeT g#]f%og ‘ajtm#)e%—%? 10, 000,

() a bisphengh:L £DOXY 1k ES) v +3RE R LU MAl of not nore
than 500, and 2 ‘_'%%?n“e'& b‘ré_ﬁi’ggg% Fesi n%gu%?)r% ager?ﬂ:;L?H‘iégwgY The process
accord- ing to &fﬁﬁ;&é, #her 8 Brbhg nrdenc elgrRe adeHod S LMARsd of as
conponent (a) a om nat ed novol ak type epdxy resin (A) having a

brdim nation degsgg fhd"eh Avssahbamol@¥uaae ¥TRPRCWRR iYL ofo T Lo
4,000, ,a_bi'sphenol_type epoxy reﬁbﬁtﬁa}--haw ng &-5- --molecular weight of

500 to 2,000, an e -
: 5 ,2-? . A4+ The mattilayer-printed-circuit-board accord-

> e e e o . W;IL‘WIDH_ . .
ing to Claim 1, characterized—in—thet the insulating

adhesive is coated on the copper foil..
V0 0L

2. 4%. - The mu%ﬁ:}ayef—pr—i:r_rt—edf—ei:re&it—bea-ré
according to Claim 1, chabﬁ';;%:’rﬁ:ze_d——in—_‘eha-t the Light

| 10 as—:d—-heat—-—cura_tbi-e undez_'coating ‘agent is composed of:
(a) a nomaliy solid epoxy resin ﬁaving_ é _

softening point of not less than 45°C but not more than’

120°Cc,
( b) an epoi:y resin cur:.ng agent,
15 (t':_). - ° a diluent in which the .epoxy resin is

dissplved. and wh:.ch hcons:‘s-.si.:s of a photopolymerizable
lﬁonomer, and S
(d) a phr_:topolyn.lerizai:ion ‘ipitiator '

and the insﬁlatin_g adliesivé ::ifs. cé:;pos'ed of:

20 (¢) . a brominated biéphenol type eé_oxy resin ‘or
brominated phenoxy resin having'a weight averagé
molecular weiéht of at least 10,000, '

(£) a b_isphenol ty'pé ‘epoxy :._:esin having an .epéxy

eguivalent of not more than 500, and

25 (g) an 'epoxy resin curing agent.
jJVﬂuj.S .
25. 44, The multilayer—printed-—circuit—boaxrd accord-
48 wherern )

ing to Claim 27, characterized—in—that the light—and

heat—curabke undercoating agent is composed ofjf

I e s

s cmlamamt (a)



a bi sphenol’ type |iquid epoxy resin (©). bavinga nol-ecul ar wei-ght ~of not -
nmore than 500, as conponent (l) a imd ote corrpound (D) havi ng -a meltrng
point of not less than 130[err]C, and 10 - : ‘atow -
't eAper at ur e- cur abl e .i. m dazol e corrpound(F) as- corrponent (c) glycidyl
acrylate or glycidyl nethacrylate (F) and hydroxyet hyl acryl ag@

.and as

hydr oxyet hyl nethacrylate qQr tr.iethylene é;i%]% di net hacr I at
conprised a phd#dpol ymarlaz TG AIY tYpQ ﬁﬂ?ﬁ‘fl

circuit board ob |na.bl € . t%g rocess accordin of clains 1 to
19. 21 A “ﬂ#’n %‘r U B ‘%6 ‘8%1 ?ﬁ% 8wu ng
pr,qperties a surfa sm)oth [err | ess as rreasured accordi ng
to*JIS B 0601, @aﬁeﬁelr%% rlbce are 4%¢Stem p_Vvoidl ess internal

| ayer ¢ircui ts'(i[}d a fl aréebr:gpzi{e%ytﬁge 9%1?5909&9&&9{&91}1’!; §t andar ds 94.

5 molecular weight of 500 to 2,000, an_

03] a bisphenol type liquid epoxy res:.n/)h/av:mg a
molecular weight of not more than 500,
as c,o'-u‘fmau ? }g
W aih:g*}r—temperaﬁure-cm:aob&e- imidazole compound ( 3} _
hav:.ng a melting point of not less than 130°C, amf
10 . ,(,E') a low temperature—curable imidazole- compound { )
_ coim /Jmml (e]
,(JS") glyc:.dyl acrylate or glyc:.dyl methacrylate... ( i-} am/
_(.G’)’ : hydroxyethyl acrylate, hydroxyethyl o : / '
' G
. methacrylate or tr:.ethylene glycol dmethacrylate%
_ - as compryind . :
- e f(d) a photopolymer:.za.t:.on J.m.ta.ator.

-

—ta . B ae— - e—— -

::'20,—-->/® Amulnlayeronm:dmcnnboam obmmblebymeprowss accm-dm,toany

oneo;cla:msito /7 . : -
- ——. Mull"rd”“'%‘_’/ N

2“\ Annﬂulaym'pnmedcn'cmwo ving the following propermies:
”57 2 surface SmOOTDESS of 5 yam or less as measured according 1o JIS B 0601, ‘solder
3  heat resistange after moistezing, vond]:ssmemalhyercxrcumandaﬂzme-:mﬂm
' ofv-Oac.mdmgmmmmasm L
I
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{57) Abstract

A multilayer printed circuit board, characterized by being composed of an intemal layer circuit board (1) coated with a light and heat
curable undercoating agent (3), a copper foil (5) and an insulating adhesive (4) comprising as the main component a brominated bisphenol
type epoxy resin or brominated phenoxy resin having a weight average molecular weight of at least 10,000, the copper foil (5) and the
insulating adhesive (4) being laminated to one side or both sides of the intemal layer circuit board (1) and being integrally cured with the
internal layer circuit board (1) and the undercoating agent (3).




