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_;{ RESI N-%PATED CCNPCSITE FO L, PRODUCTI ON AND USE THERECF FI ELD OF THE - Y 4
| NVENTI ON The present invention relates generally to a resin- coat P OS5 ~
conposite foil. Morre particularly, the invention relates to a resin-coated
conposite foil which can suitably be enployed in the production of

hi gh-density printed wiring boards, a process for producing the

resi n-coated conposite foil, and processes for using the foil in producing

a nmultilayer copper-clad |am nates and Jnul tilayer printed wiring boards.
BACKGROUND OF THE | NVENTI ON Lam nates for printed wiring board used in

el ectroni ¢ nat RESIN-SCONTEDC OOMROE ITED FOTULIC RRODYCTION fANPaUBHJTRERHO¥FSss cl ot h, a
kraft paper, a glass nonwoven fabric or the like with a thernosetting resin
such as a phenolic resin or an epoxy resin, semcuring the thernosetting
resin to thereby obtain a prefrBYD ORI THENINVENTIPNone side or both sides of

the prepreg with a copper foil. Further, nultilayer printed wiring boards

are comonl y prmﬂucprbdgntfdmnhngldmrrenateengbnefaxmykﬁb(ﬁ @esdappeated| ad

| am nate to thereby obtain an inner core material and | am nating both sides

of the i nnesmgerie el aMorthpavghcilhelypdichs ahvphepsegseldtesadd ta onal
copper foils. 2 In recent years, it has been common to furnish
mul til ayeryegin-coated composite foil which can suitably be employed in

the production of high-density printed wiring boards, a process

for producing the resin-coated composite foil, and processes for

using the foil in producing a multilayer copper-clad laminates

and multilayer printed wiring boards.

BACKGROUND OF THE INVENTION

Laminates for printed wiring board used in electronic
materials are commonly produced by impregnating a glass cloth, a
kfaft.Apaper, a glass nonwoven fabric or the like with a
thermosetting resin such as a phenolic resin or an epoxy resin,
xsemicuring the thermosetting resin to thereby obtain a prepreg
and laﬁinatimg one side or both éides of the prepreg with-a
copper foil. Further, multilayer printed wiring boards are
commonly produced by forming wirings on both sides of a copper-
clad laminate to thereby obtain an inner core material and
laminating both sides of the inner core material, through the

medium of prepregs, to additional copper foils.
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pfinted wring boards with small hol es between |layers, i.e. via holes in
conformty with the increase of the density of printed wiring board. Such
via hol es can be fornmed by, for exanple, |aser beans or plasma nachi ni ng.
Results with | aser beans or plasnma nachi ni ng are poor when prepregs
contai ni ng an i norgani c conponent such as glass fiber are used as an

insul ation layer. Therefore, only resins containing no inorganic conponent
are increasingly used for the insulatiop layer. Accordingly, for exanple, a
resin filmconposed of a semicured thernosetting resin or a resin-coated
conposite foil ohtabsatt BeaaRP! YENHad bESE NodnhoRN@oSicdenPin AmPRAGY O |
and semcuring the resin is used for the insulation layer. Printed wring
boar ds_ar epPLde 4 kgl BEAAM WIEES URHLR KON ddtwlbdl 14050 &Q%t.e?,ia
conposite foil onto a printed wiring board furnished with wrings (inner
core maleryalds Al ddMRB-hOL P ICH9ACAMLY IdE bl Sond 6, [ J1%: 0k aLNed
| am nat es possess such heat” resistance, electrical properfies and ¢ gnlcgl
resi stance a ti t ' actical e a rinted wirin oar
Al t hough tﬁ%{]%& r%ﬁ ﬁg’op%%%?f%l[%l t‘gle%i %‘I’I{‘hger g‘ﬁrﬁ‘?gog’é’éd fg’éppeé?a“?gﬁ' is
generally an_ electrolytic _copper fail .havi a,thicknesg of 12 to 35
[err]m thgaﬁ%]é %%anés tAn g?g@%pﬁ%&*%qg'i ggsul Sré’&gﬁr\i&s%eﬁeﬁ?‘% T

intended to Qrovide nore nnute circuits . ) .
plasma machining are poor when prepregs containing an inorganic

component such as glass fiber are used as an insulation layer.
Therefore, only resins containing no inorganic component are
increasingly used for the insulation layer. Accordingly, for
example, a resin film composed of a semicured thermosetting
resin or a resin-coated composite foil obtained by applying a
resin to one side of a copper foil and semicuring the resin is
used for the insulation layer.

Printed wiring boards are produced by laminating such a
resin film.or resin-coated composite foil onto a printed wiring
board furnished with wirings (inner core material) and then
forming wiring; ana via holes. The thus obtained laminates
possess such heat resistance, electrical properties and chemical
resistance that are satisfactory in practical use as printed
wiring board.

Although the current copper foil used in the resin-coated

copper foil is generally an electrolytic copper foil having a

thickness of 12 to 35 pm, the use of a thinner copper foil is



.

L

W rings, ifea, havi ng many small wirings - |ines and spaces. However,

resi n-coat ed copper foils produced by applying a resin varnish to an
ultra-thin copper foil having a thickness of 12 [er]mor |ess and heating
and drying the sanme have various drawbacks. For example, it is very likely
for the copper foil to be broken during the coating, heating or drying
step, thereby rendering stable production difficult. Another problemis
that the applied resin layer shrinks during the drying step to thereby

i ncrease the |ikelihood of deformation of the resin- coated copper foil,

nanel y curlidighitear edbn Wtt hid hghdegguht tbh"igrowi'&e haBgdt | R9nRte t BErouy ts _
resi n-coated copper foil is very difficult.” A further problemresi

that the regifne@NMPAskti leat,Qﬁ%Uﬁgnl NghdB T E6kfhe0at ef'u?é)soﬁgﬁd L&écgégist be

as proposed by the inventors (Japanese Patent plication [76565)

i order i :piRuent LEACKING AT bl G0l BY %ucetch%rgg peigPLe T £ L he

resin blend formul'ation. There 'S Sti Rhen
ultra-thin co % foils and inner wirings are conblned to construct a

nul tilayer ‘f?dg’ﬁc? IR R CSpper Fott faiBgn? okEFkSestr PRk 2d™by t he
unevenness of _a urface of the inner wrings The nethod of interposing a

t hi ck coppe?t fl(ﬁsls BRdpheafting ard mdndethe Samst hpve sepioase damvbarks .

resi n-coated copper foil 4 during the lamnating step is known as a
count er measur e t¥% example, it is very likely for the copper foil to be

broken during the coating, heating or drying step, thereby
rendering stable production difficult. Another problem is that
the applied resin layer shrinks during the drying step to
thereby increase the likelihood of deformation of the resin-
coated copper foil, namely curling thereof, with the result that
the handling of the resin-coated copper foil is very difficult.
A further problem resides in that the resin composition for use
in the resin-coated copper foil must be as proposed by the
inventors (Japanese Patent Application No. Hei- 9-176565) in
order to prevent cracking of _the resin layer, thereby
restricting the resin blend formulation. There is still a
further problem such that, when ultra-thin copper foils and
inner wirings are combined tb construct a multilayer board, the
ultra-thin copper foils are broken or.wrinkled by the unevenness
of a surface of the inner wirings

The method of interposing a thick copper foil or plastic

film between a hot press plate and a resin-coated copper foil



above proﬁlens. Furthernore, the nmethod of producing a resin- coated
conposite foil froman ultra-thin copper foil furnished with a supporting
nmetal foil (carrier) has been proposed as descri bed in Japanese

Pat ent Application Publ i cati on (Unexam ned) No. Hei 9-36550. Generally,
either the etchable type having its support netal foil selectively renoved
with the use of a liquid chemcal or the peelable type having it support
metal foil nechanically stripped is used as the above ultra-thin copper
foil furnished with the supporting netal foil. However, the above nethod of

ol st e and 5, cec i 80RREId WeploPpih "l | ¢ ORISR IE: PEES IR0
dr awbacks |J h 0s C er foil _an lastic filmare incurred and
that the v\%)l{rl:kviten3£re°;lo 1r‘1 %&Eéntg‘?f{:%e%go%& ihd:‘rﬂéat gm&tgﬁﬁr tO%eltp_,m&H‘éhn% pi 5§F?E'fitlhmt
I's I nterpose the plastic.fi I s char static electrjci S a
Llus!t in ?h%oag\%er NG 8?\1/‘}‘205 ]Ih'?%ﬁoén Iﬁnréfq&rg\é\%%’elbo%ﬁ%%t Tr ;Fé%ﬁea;f “the
| astic fil Thus, the dust is transferred to a produc 0 ereby bring
gbout et ch‘1”{1gd" £%j FYPROBY IR hBetas og‘_PJe]ms .(c"!’x?ﬁ‘?’&ﬁ)erk?aﬁ heSEdNRERRP SR a5
production of g resin-coated conposite foil froman ultra-thin copper foi
furni shed YGIHPRE supPort PREERRIS RAYSTRas APROIGREIMck Pubddeatioral |y,

the use of the etchable type carrier creates Erobl ens in that the nunber of
process st Qﬁge’iag‘iflﬁé}eé@edw t 365505 Generally, either the etchable

type having its support metal foil selectively removed with the
use of a liquid chemical or the peélable type having it support
metal foil mechanically stripped is used as the above ultra-thin
copper foil furnished with the supporting metal foil.

However, the above method of interposing the thick copper
foil or plastic film between the press hot plate and the resin-
coated copper foil during the laminating step has drawbacks in
that the cost.of copper foil and plastic film are incurred and
that the working efficiency is -deteriorated. Further, when a
plastic film is interposed, the plastic film is charged with
static electricity so that dust in the working environment is
likely to deposit on the surface of the plastic film. Thus, the
dust is transferred to a product to thereby bring about etching
failure or other problems. Moreover, the conventional production
of a resin-coated composite foil from an ultra-thin copper foil
furnished with the supporting metal foil has also drawbacks.
Specifically, the use of the etchable type carrier creates

problems in that the number of process steps is increased by the



etching and di sposal of ethcing waste liquid is required. On the other
hand, the use of the peelable type carrier creates problens in that is
difficult to optim ze the bonding strength between the supporting netal
foil and the ultra-thin copper foil. That is, when the bonding strength is
too |l ow, although the stripping of the supporting netal foil after

| am nation onto a base material 1is facilitated, peeling is likely to
occur between the supporting netal foilgand the ultra-thin copper foi

when, while applying the organic insulation |layer, heating and drying is

carri ed oul. alhef Jiiea2BpldaaLo0cRlid B8ty YRl ls Thitrdd.i 8hepAdo Of

the ultra-thin copper separ atii on of the supporting net ol and

1 rondor 2ohgr CARRE e BB I PRy Gt (RS ot Bkt i

renders  prac production d as di ng
strength bet n the or.t.i tal foil _and.the tra-t.hin copper, foi
i s increasBd® a"ar"f%olﬁlgﬁtlﬂr%% 6rs o%?ggrr}éc%ctcutro q r%l‘l%'glg%? htél!ilif e%‘?rhélel rﬁsl(égﬁgg{h
applicatio nd heating/drying steps,. i s_been.fou th during the
2Fep of suPPRRTSL Ehe SuBBSFErh TEH  Forl aPferenditzh FhiR ofoBRFE | he
base materi_al stri%ping i.,s difficult ,and the base material is_deformed by
g

stress attFPblt ed®?%o t¥e U fhenPRLAI L AETS 2% HRC 4R p ALERREIR i al

suffers froma residual strain increase and_cracking and that ,inner wrings
are brokenthe sfripping of the supporting metal foil after lamination onto

a base material -is facilitated, peeling is 1likely to occur
between the supporting metal foil and the ultra-thin copper foil
when, while applying the organic insulation layer, heating and
drying is carried out after the application of a resin varnish.
Thus, blistering of the ultra-thin copper foil and separation of
the supporting metal foil and the ultra-thin copper foil from
each other is 1likely to occur and it renders practical
production difficult. In contrast, when the bonding strength
between the supporting metal foil and the ultra-thin copper foil
igs 1increased, although no problems occur during the resin
varnish application and heating/drying steps, it has been found
that, during the step of stripping the supporting metal foil
after the 1lamination onto the base material, stripping is
difficult and the base wmaterial is deformed by stress attributed
to the stripping with the result that the base material suffers
from a residual strain increase and cracking and that inner

wirings are broken.



When a laser is enployed to provide a copper-clad |lamnate with via hol es,
a sodi um hydroxi de solution is used as a cleaning liquid for renoving dust
and other matter resulting fromlayer perforation. This sodi um hydroxide
solution corrodes the insulation resin, thereby the dianeter of via holes
formed in the insulation resin layer is larger that desired. On the other
hand, a resin conposition conprising an epoxy-- resin blend consisting of
an epoxy resin and a curing agent thergfor and a thernoplastic resin which
is soluble in a solvent and has a functional group, other than an al coholic

hydr oxyl r QU Pl TBELZ L oty APORYEEMANS of BopNaLl Al ranuati gl kal

resi stant resin. wever, thisresin conposition h acks 1n that, n

t he B-st A , ikely t in_th i
Compos: ¢ e ETh e, N SReitn Skl Be3iEttn | o adE0RR o
handl i ng t}gereof i.S I.ialktego% to crack the. i nsul ati

ntors

on resin_layer. lLn these
ci r cunst afi eeagl,mlghehi% ﬂeﬁ?glﬁgdéiu&t &R \f’é-'hgﬁd t&ﬁsi’%‘/fgu%f:hﬂ?es W th
a viewt d | vi he ab -obl . As lt, it, h b f d
Chat -t he EEG & RECEPE R B o A0 An GoRT MRS SRS RALHTIoH) CoPFoRsR be
resol ved by djs osingﬁan or%anic insul ation layer on an ultra- _thin_copper

foil proviRdUHEtIERpErEIhy thaREPYr &P EhRY Af Vizy hplgsniformefease

| ayer. The present invention has been conpl eted )
_ in the insulation resin layer is larger that desired.

On the other hand, a resin composition comprising an epoxy:-
resin blend consisting of an epoxy resin and a curing agent
therefor and a thermoplastic resin which is soluble in a solvent
and has a functional group, other than an alcoholic hydroxyl
group, polymerizable with epoxy resins is available as an alkali
resistant resin. However, this resin composition has drawbacks
in that, in the B-stage (semicured), cracking is likely to occur
in the resin composition and.that deformation of resin-coated
copper foil during handling thereof .is 1likely to crack the
insulation resin layer.

In these circumstances, the inventors have made extensive
and intensive studies with a view toward solving the above
problems. As a result, it has been found that the above
technical problems and drawbacks of the prior art can be
resolved by disposing an organic insulation layer on an ultra-

thin copper foil provided on a supporting metal foil through an



on the basis of this finding. OBJECT OF THE | NVENTI ON An object of the
present invention is to solve the above problens of the prior art. An

obj ect of the present invention is to provide a resin-coated conposite foi
and the ultra-thin copper foil fromeach other even during the resin
varni sh coating and heating/drying steps and which permts extrenely easy
stripping of the supporting netal foil after the |am nation onto a base
material. A further object of the present inventionis to provide a
printed wiring board which has excellent workability in |aser and

pl asma machi ning workability and can be nade with fine wirings and via

hol es. Anot her object of the present invention is to provide processes for
producing a nultilayer copper-clad |ampate and a nultilayer printed wiring
board with the use of the resin-coated conposite foil having high alkal
resi stance. SUMVAR sin-.coa ed cQ Oflte f oi

of "t he-pr BB FEAERER Tl ?ﬁs Pregsrit, ehE 2R 5 sk’ 2RE Bighnic

rel ease Ia osed on.a s ce of the supporting netal [|ayer,
ul tra- th|n igféﬁl g g % 4 he organic

OBJECT OF THE INVENTION

An object of the present invention is to solve the above
problems of the prior art. An object of the present invention is
to provide a resin-coated composite foil and the wultra-thin
copper foil from each other even during the resin varnish
coating and heating/drying steps and which permits extremely
easy stripping of the supporting metal foil after the lamination
onto a bgse material. A further cobject of the present invention
is to provide a printed wiring board which - has excellent
workability in laser and plasma machining workability and can be
made with fine wirings and wvia holes. Another object of the
present invention 1is to provide processes for producing a
multilayer copper-clad laminaﬁe and a multilayer printed wiring
board with the use of the resin-coated composite foil having

high alkali resistance.

SUMMARY OF THE INVENTION



rel ease layer, and an organic insulation |ayer disposed on the ultra-thin
copper foil., saiLd organic insulation |ayer beingforned-from-a-resin

conposition conprising: (iii) an epoxy resin blengd. [ising an epoxy
resin- and a curing agent therefor, and a therrr1)|rc}ﬂ1's ok edh i's
soluble in a solvent and has a functional group, o | coholic
hydroxyl group, polynerizable with thg epoxy resin | astic

resin is preferably selected fromthe group consisting -of a pol¥vinygafﬁtﬁl
resin, a phenoxy,fesin_and a_poal.yether sulfqQne.resin. It is preferre a
t he organPc relgggg Fajer ~€3d ?Psggmgogéﬁﬁo%ﬁ&158&25@56FF' Rhe group
consi sting of nigro en- contai ning conpounds, sul fur-containing
conpounds and- ¢ %ngﬁPWBrééﬁas. The nitrogen-containing conpounds

are preferably substituted triazol e conpounds such as -9
car boxybenzot ri a2oFBPPRFLART BRERBeA28CLirazol vl met hyl ) urea and

3-amno-1H1,2,4- triazole. Exanples of the sulfur-containing conpounds
i ncl ude an organilic release layer disposed on a surface of the

supporting metal layer,

an ultra-thin copper foil disposed on the organic
release layer, and i

an organic insulation layer disposed on the ultra-
thin copper foil.

The organic insulation layer is preferably formed from
a resin composition comprising:

(i) an epoxy resin blend comprising an epoxy resin and
a curing agent therefor, and

(ii) a thermoplastic resin which is soluble in a
solvent and has a functional group, other than an alcoholic
.hydroxyl éroup, polymerizable with the epoxy resin. Tﬁis
thermoplastic resin is preferably selected from the group
gonsisting ofgipolyvinylacetal resin, a phenoxy resin and
a polyether sulfone resin.

It is preferred that the organic release layer
comprises a compound selected from the group consisting of
nitrogen-containing compounds, sulfur-containing
compounds and carboxylic acids.

The nitrogen-containing compounds are preferably

substituted triazole compounds such as



mer capt obenzot hi azol e, thiocyanic acid and 2- benzi m dazol ethiol. The
carboxylic acids are preferably nonocarboxylic acids such as oleic acid,
‘linolic acid and linolenic acid. The process for producing a resin-coated
conposite foil according to the present invention conprises the steps of:
uniformy formng an organic rel ease | ayer on a supporting netal |ayer;

el ectrodepositing an ultra-thin copper $oil | ayer on the organic rel ease
| ayer; and form ng an organic insulation |ayer on the ultra-thin copper

foil layer. The_process for. prqducing mul til ayer copper-clad |lam nate
accor di ng tocﬁﬁBgﬁﬂgf@ﬁPﬁﬁ%ﬁéﬂ'%m1#;1 r'i ses the steps of: superinposing a

resi n-coat ed_conposite foil (A c rising a poriin ayer, an
organi c rel eQ&é%&WW%@&&W@QM%@%‘?%ﬂ“WW# ‘?1% ‘List al |ayer,
an ultra-thin copper foil disposed on the organic release 10 Layer and

an organic i #¥H#HE | ayer di sposed on the ultra-thin copper foil, and a

copper-clad lamnate (B) conprising an insul ation base .
Examples of the sulfur-containing compounds include

mercaptobenzothiazole, thiocyanic acid and 2-
-benzimidazolethiol.

The carboxylic acids are prefgrably monocarboxylic
acids such as oleic acid, linolic acid and linolenic acid.

The process for producing a resin-coated composite
foil according to the present invention comprises the steps
of:

uniformly forming an organic release layer on a
supporting metal layer;

electrodepositing an ultra-thin copper foil layer on
the organic release layer; and

forming an organic insulation layer on the ultra-thin
copper foil layer.

The.process for producing a multilayer copper-clad
laminate acco;aing to the present invention comprises the
steps of:

superimposing a resin-coated composite foil (A)
comprising a supporting metal layer, an organic release
layer disposed on a surface of the supporting metal layer,

an ultra-thin copper foil disposed on the organic release



| ayer having its one side or both sides furnished with inner wring;
wherein the organic insulation |layer of the resin-coated conposite foil (A
contacts- the wiring furnished side of the copper clad | am nate (B),

foll owed by applying heat and pressure to thereby obtain a | am nate, and
stripping the supporting netal |layer fromthe | am nate. The process for
producing a nmultilayer printed wiring board according to the present
invention conprises formng an outer Wging on the ultra-thin copper-foil

| ayer of the nultilayer copper-clad |am nate produced by the above process

for. prodhe N9 g'ubt bEaYE G0BRSLe Gk obaN ARLS e BnOMLE il Rs5aN be
RSN G Hof devsl Boes Peviag

formed by eps o ormng via e use o |"aser or

carbon di géi der If%gﬁr ' a gnel pl ati ng and et ching. BRI EF DESCRI PTI ON OF THE
DRAW NG Fi g‘.’pei i's"a‘schématic sectional view show ng one enbodi nent of the

resin-coated conmposite foi] of .th resent invention. |, TAI LE

DESCH P71 O OrS T REBPRUEHA T HHaaEe D i(BT S Bareat Eilig, JBi « AT RAE 68 BRESpr esent
invention_will pe described in detail pelow.,The resin-coated conposite
foil of thaYpF eg%'ﬁ’cnq n¥eht P %’o‘?‘?pr?’éegc.’tlé §1‘.|% r%‘i‘ﬁ&sﬁ@fialmltgy ner

wiring;

wherein the organic insulation layer of the resin-coated
composite foil (A) contacts- the wiring furnished side of the
copper clad laminate (B), followed by applying heat and pressure
to thereby obtain a laminate, and stripping the supporting metal
layer from the laminate.

The proceés for producing a mwmultilayer printed wiring
board according to the present invention comprises forming an
outer wiring on the ultra-thin copper foil layer of the
multilayer copper-clad laminate produced by the above process
for producing a multilayer copper-clad laminate.

The outer wiring can be formed by the steps of forming via
holes witﬁ the use of UV-YAG laser or carbon dioxide 1laser,

panel plating and etching.

BRIEF DESCRIPTION OF THE DRAWING
Fig. 1 is a schematic sectional view showing one embodiment of

the resin-coated composite foil of the present invention.



an organi c rel ease | ayer disposed on a surface of the supporting netal

| ayer, an ultra-thin copper foi

an organic insulation |ayer disposed on the ultra- thin copper foil.

is a schematic sectiona

conposite foil of the present invention. Referring to Fig. 1, in thi
enbodi nent of the resin-coated conposi foil 1, an organic rel ease

and an ultra-thin copper foil 4 are di

nmetal |ayer 2. F“rth%ﬁm&iﬁ%%ﬁ&fﬂﬁﬂﬁgfaﬁdfyﬁfvﬁ?‘ﬁﬁiSposed on

ultra-thin copper foi

conposed of

supporting net ayer IS preferably

copp or._a.copper__all oy because t.he ni ¢ rel egse | ay
for use in the p&g‘geﬁtesilﬁ’\igr?tait& 5 S %&gr?llgaloof[)g%be WIH o per.
of copper or,_a copper al.l.oy is, further. advantageoys jn that the supp
netal |ayer lnvei’%lgfnt &1t ﬁ%ﬁ%&reg’r?doemr @?‘cﬁdk%i%w‘r aw mat eri al

copper foi

production. .-The supporting netal

| ayer
of a material otA&¢ CREAYIFE &° Jcr(?ppfé?l%glc?%yr;h? RESEMDI e,

copper-pl ated al umi num The thi ckness

inventiorn comprises:

a supporting metal layer,

an organic release layer disposed on a surface of the
supporting metal layer,

an ultra-thin copper foil disposed on the organic
release layer, and

an organic insulation layer disposed on the ultra-
thin copper foil.

Fig. 1 is a schematic sectional view showing one
embodiment of the resin-coated composite foil of the
present invention. Referring toFig. 1, in this embodiment
of the résin-coated composite foil 1, aﬁ organic réleasé
layer 3 and an ultra-thin copper foil 4 are disposed in this
order on a supporting metal layer 2. Further, an organic
insulation layer 5 is disposed on theultra-thin copper foil
4.

The supporting metal layer 2 is preferably composéd
of copper or a copper alloy because the organic release
layer 3 for use in the present invention forms a chemical
bond with copper. The use of copper or a copper alloy is

further advantageous in that the supporting metal layer

di sposed on the organic rel ease | ayer, and

Fig. 1

vi ew showi ng one enbodi nent of the resin-coated

S
| ayer 3

osed in this order on a supporting

t he

er 3
The use
orting
f or

2 can al so be conposed



of the supporting netal layer 2 is not particularly limted, and the
supporting netal |layer 2 nmay be, for exanple, a foil having a thickness of
10 to 18 [err]m Wen the supporting netal layer 2 is relatively thin, it
may be referred to as a foil. However, the thickness of the supporting
nmetal layer 2 may be |l arger than that of common foil, and use can be nade
of, for exanple, a thicker supporting sheet of about 5 mmor |ess

thi ckness. In the present invention, ¥he organic release layer 3 is
preferably conposed of an organic conpound sel ected fromthe group

consi sti ngadites sEpgeRivG RN REKL Rds2 AN Pacesdal fan AgPPEFpounds
and carboxylic acids. The nitrogen-containing conmpounds are preferably

ni t r ogen- cdidi preduesipoundBhpssnrrent tugane tak dayeuAdctangdisqgbeup) . O
t hese, triazole conmpounds having a substituent (functional group) such as
car boxybenmnmqmzd eof (CBiYeril Nothérsthanzbhei aeppgknenfytpppea (BTD- U)
and 3-amno-1H 1,2,4-triazole (ATA) are especially preferred. 13

Exanpl es ofaltllw,sﬁbi:wxaxmita.l cop@ etoplatredsalnniode . nerloaphdki&nesishi azol e

(MHT), thiocyanic acid (TCA) and 2- benzi m dazol ethiol (BIT). The

car boxyli c cfctHe sarpppodtoinenenpliclaferlR-i®hecuparticularly limited,
and the supporting metal layer 2 may be, for example, a foil
having a thickness of 10 to 18 pm. When the supporting metal i
layer 2 is relatively thin, it may be referred to as a foil.
However, the thickness of the supporting metal layer 2 may
be larger than that of common foil, and use can be made of,
for example, a thicker supporting sheet of about 5 mm or
less thickness.

In the present invention, the organic release layer
3 is preferably composed of an organic compound selected
from the group consisting of ni trogen-containing compounds,
sulfur-containing compounds and carboxylic acids.

The nitrogen-containing compounds are breferably
nitrogen-containing compounds having a substituent
{(functional group). Of these, triazole compounds having
a substituent (functional group) such as
carboxybenzotriazole (CBTA), N' ,N'-
bis(benzotriazolylmethyl)urga (BTD-U) and 3-amino-1H-

1,2,4-triazole (ATA) are especially preferred.



wei ght carboxylic acids. O these, nonocarboxylic acids, for exanple, fatty
acids derived fromaninmal or plant fats and oils are preferred. The fatty
acids may be saturated fatty acids or unsaturated fatty acids such as oleic
acid, linolic acid and linolenic acid. The organic rel ease | ayer 3 conposed
of the above organi c conpounds prevents peeling of the supporting netal

|l ayer 2 and the ultra-thin copper foil 4 fromeach other and enables very
easy stripping of the supporting nmetal |layer 2 after the lam nation onto a
base material. The ultra-thin copper foil 4 for use in the resin-coated
conposite foil 1 of the present inventix¥¥n has a thickness of 12 [err]m or

| ess, preferably 5 Amor |ess. Wen the copper foil has a thickness of
greater that 12Ekemples dffi thanshkefurardhesimingheotpdinedsiiticdfidé he supporting
metal | ayer. The organic insulation layer 5 for use in the resin-coated
conposi t e teirkaptserizoehfaesEnt (MHDY £ nthidtyaaic becicbnreaedand 23 mat eri al
which is not particularly limted as long as it is an insulation resin

comer ci al bgnaymidatdiethiold(dmmn .el ectrical and el ectroni c uses. However,
i nsul ation resins which are excellent in alkali resistance are preferred

because al kali s@lUbhopSxAi® HEESs fdile, CE8AN:RIpIE? ROJIEMALLRLataser
perforation.
weight carboxylic acids. Of these, monocarboxylic acids, for
. example, fatty acids derived from animal or plant fats and oils
are preferred. The fatty acids may be saturated fatty acids or
unsaturated fatty acids such as oleic acid, linolic acid and
linolenic acid.

The organic release layer 3 composed of the above organic
compounds prevents peeling of the supporting metal layer 2 and
the ultra-thin copper foil 4 from each other and enables very
easy stripping of the supporting metal layer 2 after the
lamination oﬁto-a base material.

The ultra-thin copper foil 4 for use in the resin-coated

composite foil 1 of the present invention has a thickness of 12
pm or less, preferably 5 um or less. When the copper foil has a

thickness of greater that 12 pm, it can be handled without the
aid of the supporting metal layer.

The organic insulation layer 5 for use in the resin-coated
composite foil 1 of the present invention can be composed of a
material which is not particularly limited as long as it is an

insulation resin commercially available



An insulation resin conposition conprising: (i) an epoxy resin blend
~conprising an epoxy resin and a curing agent therefor, and (ii) a

t hernoplastic resin which is soluble in a solvent and has a functional
group, other than an al coholic hydroxyl group, polynerizable with the epoxy
resin is preferably used as the above insulation resin. A curing

accel erator may be contained in the epoxy resin blend (i). The above

i nsul ation resin conposition can be usedi4n the formof a resin varnish by
dissolvring it in a so|lvent such as nethyl ethyl ketone. The' above

ny
i nsul ation re?¥ rekeFposFEt APh L et AMbECKS 8T - b ME YR IRFERRRY in the
B-stage and, hence, it is difficult to use the resin conposition for a

resin | ayer ¥eshefsuBpeht ager exrpldgatedncddpal if Fi9sistangsn\a%f ors have
found that, when it is used as an organic insulation |ayer of supported
conposite faprefenvedchecansponlbilioppbutions aueiwged nkonagiramyng her eof
is reduced to thereby enable the use of the insulation resin conposition.
15 The epoxyviashaleerafiteri Aasks pgofpnaddionblend is not particularly
limted as long as it is of the type useful as electrical and el ectronic
mat eri al s. Exanpl 38 dohsulation resin composition comprising:

(i) an epoxy resin blend comprising an epoxy resin and
a guring agent therefo:, and

{ii) a thermoplastic resin which is soluble in a
solvent and has a functional group, other than an aicoholic
hydroxyl group, polymerizable with the epoxy resin is
preferably used as the above insulation resin.

A curing accelerator may be contained in the epoxy
resin blend (i).

The above insulation resin composition can be used in
the form of a resin varnish by dissolving it in a sdélvent
such as methyl ethyl ket‘:one.

The above insulation resin composition has a drawback
of being readily cracked in the B-stage and, hence, it is
difficult to use the resin composition for a resin layer
of nonsupported resin-coated copper foil. The inventors
have found that, when it is used as an organic insulation
layer of supported composite foil, the deformation of

copper foil during the handling thereof is reduced to

thereby enable the use of the insulation resin composition.



sui tabl e epoxy resins include bisphenol A epoxy resin, bisphenol F epoxy
resin, novol ak epoxy resin, cresol novol ak epoxy resin, tetrabronobi sphenol
resin and gl yci dyl am ne epoxy resin. Fromthe viewpoint of being used in
the resin-coated conposite foil in the present invention, a curing agent
whi ch has | ow activity at roomtenperature but induces curing upon being
heated, nanmely a latent curing agent, §{§ suitable to the curing of the
epoxy resins. For exanple, dicyandianm'de, an im dazole, an aromatic ani ne,
phenol novol ak resin or cresol, noyolak resin.s used as the | atent curing
agent. The epoxy 1o%i FPHFEMETHY %‘h@/ WWhidt FBE GRIRG TR SLangt isor

accel erating the reaction between the epoxy resin and the curing agent

therefor. FoPOERATEVLIARY LimifedAfdogs af ithigabitéechpaa as the

curing accelerator. Preferably, the epoxy resin blend (i) is mxed in an
amount of 952%oEBCpEifelppnderyREtrrBi gt Mpberdalso pEraBpbgswefght of the
total amount of the insulation resin conposition for use in the present
i nvention. VHehteRieafBoKY sesinfednepudy béspheplodnd (EPpxivn mesdni,nsul ation
resin conposition is |ess than 50 parts by weight, the adherence to a base
mat eri al suchigBheRel FapppEydseséasedovolain epioxyotriesrithamdesdien t he
amount is greater than 95 parts by weight, it is very likely for the resin
| ayer to bredRvelal gshexny resin, tetrabromobisphenol resin and
glycidylamine epoxy resin. From the viewpoint of being
used in the resin-coated composite foil in the present
invention, a curing agent which has low activity at room
temperature but induces curing upon being heated, namely
a latent curing agent, is suitable to the curing of the epoxy
resins. For example, dicyandiamide, an imidazole, an
aromatic amine, phenol novolak resin or cresol novolak
resin is used as the latent curing agent. The epoxy resin
blend (i) may contain a curing accelerator for accelerating
the reaction between the epoxy resin and the curing agent
therefor. For example, a tertiary amine or an imidazole
can be used as the curing accelerator.

Preferably, the epoxy resin blend (i) is mixed in an
amount of 95 to 50 parts by weight, relative to 100 parts
by weight of the total amount of the insulation resin
composition for use in the present invention. When the
amount of mixed epoxy resin blend (i) in the insulation

resin composition is less than 50 parts by weight, the

adherence to a base material such as FR-4 may be decreased.



the resin-coated copper foil has a supporting netal |ayer in conbination,
thereby rendering the handleability t hereof extrenely poor. The
thernoplastic resin (ii) which is soluble in a solvent and has a functi onal
group, other than an al coholic hydroxyl group, polynerizable with the epoxy
resin is preferably selected fromthe group consisting of polyvinylacetal
resi ns, phenoxy resins and pol yether sulfone resins. These thernoplastic
resins may be used in conbination. Theegbove thernoplastic resin (ii) can
be used in the formof a varnish by dissolving it in a solvent such as

net hyl et Byl cket 80e2nthre) MhBH NENé NS RItULiis0 Bridht 8 t gL PAX pdr@S! ByD! end.
Cenerally, the reactivity of the epoxy resin wth an al coholic hydroxyl

group is {@;bHw thatd Leky ik Cebl £ PR3l 18¥e? dHERR! &3l GledSi N
Ty P

having only an al coholic roxyl group as a reactive tunctional group with

the eDOthh@“r@si%[f‘b@atéﬁ Xéé}%e@ t%ﬁ&%a% i &uoé%?tgn AYRd: 0RlYedN 15

al cohol i ¢ hydroxyl group as reactive functi roup wth the epoxy

. . . I . t i . t
resin MY bBKLLS dier |00 A et gndhbeatybeshabatesin 9 aleddie L L

m xture thereof 1's fdot suita tot se as a naterra rn
board. As _t 17 Jeactive functional group other than an al coholic

exp:.eemeilt}f,| Lgroo

hydr oxyl group, € can be nentioned, for exanple, a phenolic

The thermoplastic resin (ii) which is soluble in a solvent
and has a functional group, other than an alcoholic hydroxyl
group, polymerizable with the epoxy resin is preferably selected
from the group consisting of polyvinylacetal resins, phenoxy
resins and polyether sulfone resins. These thermoplastic resins
may be used in combination.

The above thermoplastic resin (ii) can be used in the form
of a varnish by dissolving it in a solvent such as methyl ethyl
ketone and combining the solution with the epoxy resin blend.

Generaily, 'the reaétivity of the epoxy resin with an

.alcoholic hydroxyl group is so low that it is difficult to
crosslink a thermopl%stic resin having only an alcoholic
hydroxyl group as a reactive functional group with the epoxy
resin. Thus, mixing a thermoplastic resin having only an
alcoheolic hydroxyl group as a reactive functional group with the
epoxy resin may invite lowering of water and heat resistances,
so that the mixture thereof is not suitable to the use as a

material for printed wiring board. As the



hydr oxyl group, a carboxyl group and an am no group. Wen use is nade of
the thernoplastic resin having any of these functional groups, the
thernoplastic resin and the epoxy resin are easily crosslinked with each
other at the tinme of curing to thereby enable avoiding the above probl ens
(lowering of heat and water resistances). It is preferred to use 5 to 50
parts by weight of the thernoplastic rﬁ? n having a functional group, other
t han an al coholic hydroxyl group, polyrmerizable with the epoxy resin,

relative to 100 parts by weight of the total anmpunt of the insulation resin
conposi ti on.T§He 1Y?\ef“é¥&ﬁﬁﬂr9"‘b]f IEREP PR ah e PR 3R his ihwg r@xeidnct i onal

group, other than an al coholic hydroxcyl group, polynerizable with the
epoxy resin $5°¥RssthRER SapabesMBpthenghr , LoKe ekRBPARL y 20PheROLissi n
conposition is_so high that, unfavorably, the thickness of the insulation
resin | ayer BYSEOXYK QWP aft ERTPPEYS JEPWP RRd &Nl aRENg grPWRcoMeameven.
On the other hand, when the anount exceeds 50 parts by weight, the degree
of shrinkageu®® ih@adesgfatherthemigoplasfeic iresia havdogaany hef ttihes eof
cooling after drying that the deformation (curling) of the resin-coated
conposite fofwn¢tipnke| groupscctine whreshypldet sappesin rapdetted dpayar and
the ultra-thin copper foil may 18 be separated fromeach other. Thus,
stabl e produceson ang &'sily crosslinked with each other at the time
) of curing to thereby enable avoiding the above problems
(Lowering of heat and water resistances). It is preferred
to use 5 to 50 parts by weight of the thermoplastic resin
having a functional group, other than an alcoholic hydroxyl
group, polymerizable with the epoxy resin, relative to 100
parts by'weight of the total amount of the insulation resin
composition. When the amount of the thermoplastic resin
having a functional group, other than an alcoholic hydrozcyl
group, polymerizable with the epoxy resin is less than 5
parts by weight, the fluidity of the resin composition is
so high that, unfavorably, the thickness of the insulation
resin layer of a laminate after press forming is likely to
become uneven. On the other hand, when the amount exceeds
50 parts by weight, the degree of shrinkage of the
insulation resin layer is so large at the time of cooling
after drying that the deformation (curling) of the

resin-coated composite foil is likely to occur whereby the

supporting metal layer and the ultra-thin copper foil may



hanpered. This organic insulation |layer may further contain other resin
conponents such as a thernosetting polyimde resin, a urethane resin, a
phenolic resin or a phenoxy resin within such an extent that the gist of
the present invention is not departed from The addition of these resin
conponent s enabl es enhancing, for exanple, flanme resistance and resin
fluidity. This organic- insulation layer is in the state of being partially
cured, or sem cured (B-stage). Wen thegorganic insulation layer is in the
above state, the resin fluidity exhibited at the time of |amnation
and the ﬁgs'sgﬁﬁﬁat&{ £phedding bonss. Wihid)g Stanel preancheor onay obked.
Al though the thrckness of the organic insulation layer is not particularly
limted, h%& LSy preferred that the organic insulation |ayer have a

t hi ckness 0 %%OJ% 30 to 100 [err]mfor ensuring the easy enbeddi ng of

inner wrings, T%Qg_ggg%%¥+e@hsﬁ |3l 1 Qe r TP’ ARASR Y HorRaQdU g ra

gesin-gogtedhconp03| according tothe present invention will now be
escribed. The process for praducing a | N- d ite !
accordi ng £5§5tHe SMBRSRATS n\glle“r:l i &R %orr%fr‘lig%{é%elgﬁg{lgt gpgggg??aé r%gﬂﬁ'ni formy

form ng anugregﬁgrilé: J.Eeesli%a,lsg lpﬁgr?cralnpcn raesﬁlr{pggrgi;rﬁgenn&%/alrels@xe{:ithin such
an extent that the gist of the present invention is not departed
from. The addition of these resin components enables enhancing,
for example, flame resistance and resin fluidity.

This organic insulation layer is in the state of being
partially cured, or semicured (B-stage). When the organic
insulation layer is in the above state, the resin fluidity
exhibited at the time of lamination and the easiness of
embedding inner wiring therein can be controlled.

Although the thickness of the organic insulation layer is not

particularly 1limited, it is preferred . that the organic

insulation layer have a thickness of about 30 to 100 um for
ensuring the easy embedding of immer wirings, and sufficient
insulation.

The p'rocess for producing a resin-coated composite foil
according to the present invention will now be described.

The process for producing a resin-coated composite foil

according to the present invention comprises the steps of;



El ectrodepositing an ultra-thin copper foil l|ayer on the organic rel ease

| ayer; and form ng an organic insul ation layer on the ultra-thin copper
foil layer. In the present invention, first, an organic rel ease |layer is
formed on a supporting netal layer. Prior to the formation of the organic
rel ease |layer, any oxide filmformed on the surface of the supporting netal
| ayer nmay be renpved by acid washi ng and water washi ng. The organic rel ease
| ayer may be formed by the i mersion negbod, the coating nethod or any

ot her nmethod capable of formng a uniformlayer on a supporting nmenber. For

exanple, in the ifmneLshonsdRliHR0ant By Yellbble "Biyr loaly @ sipbraiBigsed in
an aqueous solution of an organic conmpound such as a triazole so that the

organic reIeQ§q &g is formed thereon. The concentration of aqueous
sol ution i§m%5%feré§%y in the range of 0.01 to 10 g/L, still preferably 0.1

to 10 g/L. The i rtsr;o tgﬁéi’{%irﬂri AL fR:ARk Y1 Nebhifes 2A88 Ofayert BB meC.

Al t hough the ef fect o rganic rel ease |ayer is not dimnished
by the increase ,of tge co centraé&gn and the prol ongation of the inmersion

tinme, these® ot 2u83TT asi¥e™f

LLm : SITa fromthe econonic and productive viewpoints.
t is preferred %ggﬁing, 20 an a%{ge%%s%ﬂgg{&QQ1%§££eﬂxpetﬁgsQﬁQer@ﬂiﬂ“th

wat er after
copper foil layer.

In the present invention, first, an organic release layer
is formed on a supporting metal layer. Prior to the formation of
the organic'release layer, any oxide film formed on the surface
of the supporting metal layer may be removed by acid washing and
water washing.

The organic release layer may be formed by the immersion
method, the coating method or any other method capable of
forming a uniform layer on a supporting member. For example, in
the immersion method, the supporting metal layer is immersed in
an aqueous solution of an organic compound such as a triazole so
that the organic release layer is formed thereon. The
concentration of aqueous solution is preferably in the range of
0.01 to 10 g/L, still preferably 0.1 to 10 g/L. The immersion
time is preferably in the range of 5 to 60 sec. Although the
effect of the formed organic release layer is not diminished by
the increase of the concentration and the prolongation of the
immersion time, these are not desirable from the economic and

productive viewpoints. It is preferred that



the taking out of the supporting nmenber fromthe solution so that only a
very thin organic rel ease | ayer remains on the surface of the supporting
menber. It is satisfactory if the thickness of the organic rel ease |ayer
after washing is generally in the range of 30 to 100 A, especially 30 to 60
A. Subsequently, an ultra-thin copper foil layer is fornmed on the thus
formed organic release |ayer. The ultkg-thin copper foil layer is
el ectrodeposited on the organic rel ease | ayer di sposed on the supporting
netal |ayerwith theuse gof aplatinq?ath. The el ectrodeposition of copper
can be ef f eBRELHFCEHS NG 019 medrtedy BRpyashed @vime Wit sphesphEeer pl at i ng
bath, an acidic copper sulfate plating bath or a copper cyanide plating
bath. Al thobBR &RdliBe Uk iVudhe supredsing mesberatnoncthe o kppidord,
sui tabl e el ectrodeposition bath can be selected in conformty with the
particul ar 89j BeFvenl¥® very dhdimgrueailsomeilegsiecinren thmaihsrent hin
copper foil layer and an organic insulation |ayer forned thereon, an
adhesi on pr &het $ngfaceae irthe mupHyer e methber .t h@ toiitesasigfaceopy t he
ultra-thin copper foil by using known nethods, for exanple, a roughening
treat nent (#Abdthettihdeknessibi cthe omglamiitcudel oé sedruipet afe efri wesPangi cl es
are el ectrodeposited on the foil surface by

is generally irn the range of 30 to 100 A, especially 30 to

60 A.

-

Subsequently, an ultra-thin copper foil layer is
formed on the thus formed organic release layer. The
ultra-thin copper foil layer is electrodeposited on thé
organic release layer disposed on the supporting metal
layer with the use of a plating bath. The electrodeposition
ofcoppercanbeeffectedbytheuseof,forexample,acopper
pyrophosphate plating bath, an acidic copper sulfate
plating bath or a copper cyanide plating bath. Although
any of various elect?odeposition baths can be aﬁplied,
suitable electrodeposition bath can be selected in
conformity with the particular objective.

Faor increasing the bonding between the ultra-thin
copper foil layer and an organic insulation layer formed
thereon, an adhesion promoting treatment may be applied to
the outer surface of the ultra-thin copper foil by using
known methods, for example, a roughening treatment
(nodulation) in which a multitude of conductive fine

particles are electrodeposited on the foil surface by



21 regul ating el ectrodeposition conditions. An exanple of the roughening

"treatnment is disclosed in, for exanple, U S. Patent No. 3,674,656. Further,
the surface of the ultra-thin copper foil which nmay be subj ected to the

rougheni ng treatnent may be passivated for preventing the oxidation of the
ultra-thin copper foil. The passivati on, jmay be carried out alone or may be
preceded by roughening treatnent. The passivation is generga_l ly effected by
el ectrodepositing a nmenber selected fromthe group consisting of -zinc, zinc

hromat e, ni Is I n hr.omi um on .t he surface of the ultra-thin
go:)ger f 0i | .ggﬁh%?%%Fe%g?%ﬁgggieg’g%ﬁ&ﬁ°|ns CERSHELEF ngfﬁ. gxapp §nEfNo. f
3,625,844, Thereafter. an qrganic insulatiqn layer is fornmed_on the surface
of the uItraEgﬁirno ekbebréjrnqg’lrl%.atﬂ‘?é’%? ﬁ&&cgtpﬁeg’?h?n "c%@xﬁ}“géﬁi'éfi%sul ation
| ayer i s not rticularly Limted. For exanple, the organic insulation
Igzer I(::m bepggﬂ’rﬁd%By a)igﬁlrli%élsison BRTENPEs| khGafRFERCELOAI §B& by conbi ning
t he above epoxy resin blend (i) with a solution of the above thernoplastic
resin (ii) ingrBr%&P\/FﬁgP@m veid. vehimeyo b mpbigarad Y the
particularly limted. For exanple, nmethyl ethyl ketone is used as the

di ssol vi ng s5PYERENIRFetERPBEBERL PR B mBasE iTiaded fprrgpEeverhingothée

thernoplastic resin (ii) is not particularly limted as .
oxidation of the ultra-thin copper foil. The passivation

may be carrieq out alone or may be preceded by roughening
treatment. The pas;ivation is generally effected by
electrodepositing a member selected from the group
consisting of zinc, zinc chromate, nickel, tin, cobalt and
chromium on the surface of the ultra-thin copper foil. An
example of passivation is disclosed in U.S. Patent No.
3,625,844.

Thereafter, an organic insulation layer is formed on
the surface of the ultra-thin copper foil.:

The method of forming the ogganic insulatioﬁ ia&er is
not particularly limited. For example, the organic
insulation layer can be formed by application of a resin
varnish obtained by combining the above epoxy resin blend
(i) with a solution of the above thermoplastic resin (idi)
in a dissolving solvent.

The dissolving solvent is not particularly limited.
For exaﬁple, methyl ethyl ketone is used as the dissolving
solvent. The proportion of added dissolving solvent to the

thermoplastic resin (ii) is not particularly limited as



22 long as the resultant resin varnish has a viscosity suitable for
coating. The resin-coated conposite foil can generally be obtained by
carrying out heating and drying after the formation of the organic
insulation layer. The heating and drying conditions are not particularly
limted and can be determ ned depending on the resin fornul ation of

enpl oyed insulation resin conposition and the type of enployed sol vent,

al t hough heating at 130 to 200[err]C fgf 1 to 10 min is preferred fromthe
vi ewpoi nt of productivity and sol vent recovery efficiency. Wen these

heating a'i@ngr%(i: NGh& QLLE QRS AL nCURLYEH hakhe 9£§@6H'i‘i:y"( %ﬁhﬂ;é‘ﬁi EdAyer is

in the state of being partially cured, nanely sem cured -stage), so that
t he resinc%ggﬁﬁéty and enbeddi ng of internal-layer wirings at |am nation
can be contro d. A nultilayer copper-clad | am nate can be produced by a

PrOCeSS COMRI | S0 % 2Lfe DlconsHBSLL TROS) Wkt 1GeRRRYE OB Abiethoca

res!n-coatgd conposn?e f oI _ _ a COpper - amnat e conpri sing
e o ooLE5ak " BN P 1505 PLe PERP, EpERS peaL v

i n- t ed ite foil (A tact th i T si de of .the copper clad
iRt R G T R LR R

obtain a |lam nate; and .. ) .
not particularly limited and can be determined depending on the

resin formulation of employed insulation resin composition and - -

the type of employed solvent, although heating at 130 to 200°C
for 1 to 10 min is preferred from the viewpoint of productivity
and solvent recovery efficiency.

When these heating and drying conditions are employed, the
organic insulation layer is in the state of being partially
cured, namely semicured (B-stage), so that the resin fluidity
and émbedding of intermal-layer wirings at lamination can be
controlled.

A multilayer copper-clad laminate can be produced by a
process comprising the steps of:

Superimposing the above obtained resin-coated composite
foil (A) and a copper-clad laminafe (B) comprising an insulation
base layer having its one side or both sides furnished with
inner wirings, so as to make the organic insulation layer of the
resin-coated composite foil (A) contact the wiring side of the
copper clad laminate (B), followed by application of heat and

pressure to thereby obtain a laminate; and



23 stripping the supporting netal layer so that the supporting netal
| ayer is separated fromthe | ami nate by virtue of the presence of the
organic release layer. Any resin base naterials comonly used in electronic
devi ce applications can be enployed as the insulation base |ayer w thout
any particular limtation, which include, for exanple, FR-4 (glass fiber

reinforced epoxy), paper/ phenolic and paper/epoxy base materials. The
| am nation of the copper-clad | am nate witdg the resin- coated conposite
foil is carried out by heating under pressure according to the press

formng or roll é&fﬂp?ﬁhirqon th@Ch%hgﬁsrti‘i«ﬁ; a gl t,1dvee Seid cunted organi c
insulation layer is fully cured. mul tilayer printed wiring board can be
produced by, u;ﬁ;ér%&ngyhﬁet?éi'Wngigfs SHRP @b NEndTEL i na@¥ebyt 91 8MROSE
the ultra-thi'n coppéer coil on the surface of the multilayer copper- clad

lami nate, dif g Lhendaldd kayes-conReratbask hagepate to thereby form

through holes and irradiating the ultra-thin copper foil layer with | aser,

such as UV- YAG | {y}glr %rSiﬁarQ%Le?kaéggﬁlé aggmgg& PLasHER {9 fakrL¥b ol es,

fol |l owed by pane ng an Ing to th orm W rings.

device applications can be employed as the insulation base layer

without any particular limitation, which include, for example,
FR-4 (glass fiber reinforced epoxy), paper/phenolic and
paper/epoxy base materials.

The lamination of the copper-clad laminate with the resin-
coated composite foil is carried out by heating under pressure
according to the press forming or roll lamination technique. As
a result, the semicured organic insulation layer is fully cured.

A multilayer printed wiring board can be produced by,
after the stripping of the supporting metal layer to expose the
ultra-thin coppér_c;il on the surface of the multilayer copper-
clad laminate, drilling the multilayer copper-clad laminate to
thereby form through holes and irradiating the ultra-thin copper
foil layer with laser, such as UV-YAG layer or carbon dioxide -
laser, or plasma to form via holes, followed by panel plating

and etching to thereby form wirings.



24 A printed wiring board with an increased nunber of |ayers can be

- produced by repeating these steps for producing the nmultilayer printed
Wi ring board. EFFECT OF THE | NVENTI ON The resin-coated conposite foil of
the present invention prevents the occurrence of blisters and peeling
bet ween the supporting netal |ayer and the ultra-thin copper foil during
the production of the copper-clad | am nate. Although the resin- coated
conposite foil -is one including an ultrgzthin copper foil, the

handl eabi l ity thereof is excellent. Further, the copper-clad | am nate

roduced fromt e _fo c
Rnrk;blllty andgb s eéqg%g P%%%?ﬁék%' L 1A?%%%§§é ﬁ%hgovéF 1g23?%e
resent inventjon r|n ed Wi rin rnlt f.or ion of fine
P Trnns hnde b8 hrdle gfr%ﬁeaa%%ﬁeg e [ERer ' 59F i BB “ade. by
using a co 3%%%? foil mntB an uIt in copper foil and a specific resin
corrp05|t|ogP RITE PR tSPeRERY 8ﬁ fon will now be illustrated in

greater detail with reference to the foll ow ng exanples, which in no way
limt the scope of the invention. 25

EFFECT OF THE INVENTION

The resin-coated composite foil of the present invention
prevents the occurrence of blisters and peeling between the
supporting metal layer and the ultra-thin copper foil during the
production of the copper-clad laminate. Although the resin-
coated composite foil is one including an wultra-thin copper
foil, the handleability thereof 1is excellent. Further, the
copper-clad laminate produced from this resin-coated composite
foil is excellent in laser workability and permits easily
forming fine wirings.

Moreover, in the present invention, a printed wiring board
permittigg the formation of fine wirings and the formation of
via holes by laser or plasma can be made by using a composite
"foil with an ultra-thin copper foil and a ‘specific resin

composition.

EXAMPLE
The present invention will now be illustrated in greater
detail with reference to the following examples, which in no way

limit the scope of the invention.



EXAMPLE 1 El ectrolytic copper foil of 35 [err]mthickness was provided as a
supporting nmetal layer. The electrolytic copper foil had a rough side
(matte side) and a snooth side (shiny side). One the shiny side surface of
the copper foil, an organic rel ease | ayer was formed and then was subjected
to the followng first copper plating, second copper plating, roughening
treatnment and passivation in sequence as follows. (A Formation of orcanic
rel ease | ayer The el ectrolytic copper fggl for use as a supporting netal

| ayer was inmmersed in a 2 g/L carboxybenzotriazole (CBTA) sol ution heated
at 30[err]C for 30 sec, taken out fromthe solution and washed with water.
Thus, an organic rel ease | ayer of CBTA was fornmed. (B) First copper
plating A1 [err]mthick | ayer of copper was deposited on the surface of
the organic rel ease layer formed on the shiny side surface of the

el ectrolytic copper foil by perd g cathodic electrolysis in a
pH 8.5 copper pyrophosphate bath coﬁ€%§%¥%gll7 g/ L of copper and 500 g/L of

potassiun1pyrop§§§phatf heated at 50[err]C__in which a current density was
3 Aldn{err] BeloPRISSp&PLpI 8Ei REg Whéhéak#la%% WS t PrOVides

formed ultra-thin copper foil was
as a supporting metal layer. The electrolytic copper foil had a

rough side (matte side) and a smooth side (shiny side). One the
shiny side surface of the copper foil, an organic release layer
was formed and then was subjected to the following first copper
plating, second copper plating, roughening treatment and
passivation in sequence as follows.

(A) Formation of organic release laver

The electrolytic copper foil for use as a supporting metal

layer was immersed in a 2 g/L carboxybenzotriazole (CBTA)

so;ution heated at 30°C for 30 sec, taken out from the solution

and Wwashed 'with water. Thus, an organic release layer of CBTA
was formed.

B First copper platin

A 1 pm thick layer of copper was deposited on the surface
of the organic release layer formed on the shiny side surface of
the electrolytic copper foil by performing a cathodic
electrolysis in a pH 8.5 copper pyrophosphate bath containing 17

g/L of copper and 500 g/L of potassium pyrophosphate heated at

50°C, in which a current density was 3 A/dm?



washed with water, and a 2 gmthick |ayer of copper was deposited thereon
by performng a cathodic electrolysis in a copper sulfate bath containing
80 g/L of copper and 150 g/L of sulfuric acid heated at 50[err]C, in which
a current density was 60 A/d[err]. As a result, there was obtai ned an
ultra-thin copper foil l|ayer having a total thickness of 3 [err]m (D)
Roughening treatment The surface of the resultant ultra-thin copper foil

| ayer was subjected to a conventional zeughening treatnent. (E) Passivation
The treated side surface of the ultra-thin copper foil |ayer was passivated

wth zinc chroqg%e s cbhe %gﬂgggPhaagﬁgnethod. Thus, a conposite copper
foil was obtained. The surface of ultra-thin copper foil of the thus

obt ai ned conMposihee GPRPREE &0 dndVahur0@befled 41t -8RI AMEBLEK £diy Lifd™s Of
solid contents) layer of the insulation resin conposition of the follow ng

formul ati on and heated in an oven at _150[ er far 4 mn_to thereby effect
sol vent réﬁﬁsﬁg éﬁgﬁﬂrV?ﬁﬁ?’Tﬁﬁg,iihé r%éiﬁL&ég g@WFfur%% f@pPﬁﬁré%V
produce a resin-coated conposite foil. No blister, an eel i.ng, ocgurred
P tvoon | HEooRREERs ERGERUnRY PEFFomHRa R BRERSH S ArFRLroie, 8 Bor. 1)
Epoxy resin bl end 27 1-(1) Epoxy, resin:

copper sulfate bath ‘containing 80 g/L of copper and 150 g/L of

sulfuric acid heated at 50°C, in which a current density was 60

A/dm®’. As a result, there was obtained an ultra-thin copper foil

layer having a total thickness of 3 pm.

(D) Roughening treatment

The surface of the resultant ultra-thin copper foil layer
was subjected to a conventional roughening treatment.

(E) Passivation

The treated side surface of the ultra-thin coppef foil
layer was passivated with 2zinc chromate by the conventional
method. Thus, a.composite copper foil was obtained.

The surface of ultra-thin copper foil of the thus obtained
composite copper foil was coated with a 80 pm thick (in terms of
solid contents) layer of the insulation resin composition of the
following formulation and heated in an oven at 150°C for 4 min
to thereby effect solvent removal and drying. Thus, the resin
was semicured to thereby produce a resin-coated composite foil.
No blister and peeling occurred between the supporting copper
foil and the ultra-thin copper foil layer.

1) Epoxy resin blend




Bi sphenol A epoxy resin (trade nane: Epom c R-140, produced by Mtsu

Chem cals, Inc.) and o-cresol novol ak epoxy resin (trade nanme: Epo Tohto
YDCN- 704, . produced by Tohto Kasei K K. ) were nmi xed together in a weight
ratio of 100 : 100. 1-(2) Epoxy resin curing agent: 1 equivalent of epoxy
resin curing agent (trade name: MIlex Xk-225, produced by Mtsui Chem cals,
Inc.) was added to the above epoxy resin mxture. 1-(3) Epoxy resin curing
accelerator: 1 part by wei ght of epoxy resin curing accel erator (trade
nane: Curezol 2PZ, ro uced by .Shi koku Chenical s Corporation) was added to
t he above epoxy Q53r§% S1fé above epoxy resin mxture, epoxy resin

curing agent and_epoxy sin _curin accel rator were sso]v

di net hyl f or mani d& ltsg)ﬁteﬁ Ere By SBOEY }betsr it &S °“é’p%§§ fr)';% n bl end.
2)thernmoplastic resin soluble in so Ivent and ha functional group, ot her
t han aIcohoPFGdﬁfﬁﬁbPVlMQFSHﬁ CBSW}H@FanBPE gng Bx9§?§§? 8 13ks made
of a carboxyl nodified polyvinylacetal resin gree of pol yneri_zation of
starting poPP@ﬁHyFeéPeoHGFad?4GBmeac§PSITPHFPOYD §-704, . produced by

acet al dehyde/ but yr al deh de 50/50 (ol ar ratio), hydroxyl
Tohto Kasei K.K.) were mixed together in a weight ratio of

100 : 100.

1-(2) Epoxy resin curing agent:

1 equivalent of epoxy resin curing agent (trade name:
Milex XL-225, produced by Mitsui Chemicals, Inc.) was added
to the above epoxy resin mixture.

1-(3) Epoxy resin curing accelerator:

1 part by weight of epoxy resin curing accelerator
(t:ade name: Curezol 2PZ, produced by Shikoku Chemicals
Corporation) was added to the above epoxy resin mixture.

The above epoxy resin mixture, epoxy resin curing
agent ahd epoxy resin curing accelerator wefe.dissolved in
diméthylformamide to thereby obtain a 50% solution as an
epoxy resin blend.

2) thermoplastic resin soluble in solvent and

having functional group, other than alcoholic

hvdroxvl group, polymerizable with epoxy resin

Use was made of a carboxyl modified polyvinylacetal
resin (degree of polymerization of starting polyvinyl
alcohol: 2400, acetal ratio: 80,

acetaldehyde/butyraldehyde: 50/50 (molar ratio), hydroxyl



28 concentration: 17% by wei ght, and carboxyl concentration: 1% by weight).
These conponents and net hyl ethyl ketone were m xed together in the
foll owi ng proportion of Table 1, thereby obtaining a resin conposition.

Tabl e 1 Conponent proportion 1) epoxy resin blend 80 pts.wt.
(in terms of solid contents) 2) thernoplastic resin soluble in solvent and
havi ng fuctional group, other than alcoholic 20 pts.wt.
hydr oxyl , pol yneri zable w th epoxy pgsin 3) nethyl ethyl ketone

Total solid contence adjusted to 30 wt.* Both sides of FR-4 coppef-clad

| ani nate (ehicentPheknes sz HCHRLER0 CARPYarbBidy | DURINESSL 7. ving
bot h si des furﬁished wth mﬁ?}ngseﬁgre eacﬁrovié%lfa‘ig5 MA?%Ethéhb%%e
obt ai ned rgsigy)coated conposite foil so that the resin layer of the resin-
coated conposSite foil contacted the FR-4 copper-clad | am nate. Heating was

perforred at 1l ] Cohinbie BN RLR P SERULS RLLER KGLLETe, oo hat

the resin | ayer was cure e na S €00 .
copper fo'tlosge L8 S;[.I'I;.I %%d ggilév(?ir{gheggg onth':[oar'll no n’II‘Jc'ltlgiel a%.e;\r thereby

obtaining a resin composition.

Table 1

Component proportion
1) epoxy resin blend 80 pts.wt. (in terms of solid
: contents)

2) thermoplastic resin soluble
in solvent and having fuctional
group, other than alcoholic 20 pts.wt.
hydroxyl, polymerizable with
epoxy resin

3) methyl ethyl ketone Total solid contence adjusted
to 30 wt.%

Both sides of FR-4 copper-clad laminate (core thickness: 0.6 mm

and copper foil thickness: 35 um) having both sides furnished
with wirings were each overlaid with the above obtained resin-
coated composite foil so that the resin layer of the resin-

coated composite foil contacted the FR-4 copper-clad laminate.

Heating was performed at 175°C for 60 min under a pressure of 25
kgf/cm® so that the resin layer was cured.
The laminate was cooled, and the supporting copper foils

were stripped off to thereby obtain a multilayer



29 copper-clad | am nate having four conductive | awers (copper foi
* layers). The peeling strength (nmeasured in accordance wi th Japanese
I ndustrial Standard C- 6481) between the supporting copper foil and the
ultra-thin copper foil was as low as 0.01 kgf/cmto thereby ensure easy
stripping thereof fromeach other. A nultilayer printed wiring board was
obt ai ned by furnishing the nultilayer copper-clad |lamnate with via hol es
and wirings in the manner conprising: 1) form ng via holes (hole
dianeter: 100 [err]m by UV-YAG | aser; 2) cleaning the base with a 10% NaOH
solution; 3) panel plating (thickness: 282 [err]m; and 4) etching for
wirings formation (l'itne wdth/line spacing = 60 [err]m 60 [err]nm). The

t hus obt ai fgshdRilcl bhavghidiiteNheeinyg rfod BoRdbNRS La@feld ABopBSLNESTRCKI ng
at the time of layup. By virtue of the use of the ultra-thin copper foi

via hol es ;S*Qx%)eas’rﬁé/ %%eﬁ@ﬁé’ﬁ%t&'éﬁééhn ablfr Gl lnasggcorﬁggcgul,{,ig@yer

printed wri board was also free formthe dissolution of resin |ayer

the al kali éiog 5}4 r‘laler@é%ln%‘érﬁbté"élﬂefig Vb estfﬁét@u 8££
n enable or

di aneter a nlng W rings whose [ine w /11rne sp |ng s 60
[err]m 60 ngﬂéfnégyTW% t%gnhltra—thln copper foil was as low as 0.01

kgf/cm to thereby ensure easy stripping thereof from each other.
A multilayer printed wiring board was obtained by fufnishing the
multilayer copper-clad laminate with wvia holes and wirings in
the manner comprising:

1) forming wvia holes (hole diameter: 100 um) by UV-YAG
laser;

2) cleaning the base with a 10% NaOH solution;

3) panel plating (thickness: 12 um); and

4) etching for wirings formation (line width/line
spacing = 60 pm/60 pm).

The thus obtained multilayer printed wiring board was free

from resin cracking at the time of layup. By virtue of the

use of the ultra-thin copper foil, wvia holes could easily

be formed therein by UV-YAG laser. The multilayer printed

wiring board was also free form the dissolution_of resin

layer by the alkali cleaning liquid, enabled obtaining via

holes with desired diameter and enabled forming wirings

whose line width/line spacing was 60 um/60 um thereof from



30 EXAMPLES 2 - 4 In exactly the sanme manner as in Exanple 1,
" support-bearing conposite foils were produced. Specifically, three
el ectrol ytic-copper foils each of 35 [err]mthickness were provided as
supporting nmetal l|ayers, and organic release |ayers were fornmed on the
supporting electrolytic copper foils. 1 [err]mthick |ayers of copper were
deposited on-the organic rel ease | ayer30at the first copper plating. At the
second copper plating, 4 [err]mthick, 8 [err]mthick and 11 [err\mthick
copper |l ayers were deposited thereon in Exanple 2, Exanple 3 and Exanple 4,
respectively. Thus, ultra-thin cEBSPMPLESi R laders of 5 [err]m 9 [err]m and
12 [err]mtotal thicknesses were forned on the support-bearing conposite
foils in Exanpl eIR eRremidie raarshr argiiner] ag copdixanele. 1 Resi n- coat ed
conposite foils, multilayer copper-clad |am nates and nultilayer printed
Wi ring boar dipmerd: -disgtaai el dompe s Hesdaeivreeverppprodbeadi ng conposite
foils having different thicknesses in the sane nmanner as in Exanple 1. In
t hese ExanplSesdcs iwedllly nd-Hatd es tedre catneb Lyareila g peeat) rffodid. shetawe o £t BS suppor t
copper foil and the ultra- thin copper foil layer. The peeling strength
bet ween supper thioppessfweteambwidedashsuppoppingfmetawdsyesrd ,0ands 0. 01
kgf/cmin Exanple 2, 0.01 kgf/cmin Exanple 3 and 0.02 kgf/cmin Exanple 4
to thereby ey casyledse PPaygrs were formed on the supporting
electrolyticcopperfoils. 1 um thick layers of copper were
deposited on the organic release lavers at the first copper
plating. At the second copper plating, 4 pum thick, 8 pum
thick and 11 pum thick copper layers were deposited thereon

in Example 2, Example 3 and Example 4, respectively. Thus,
ultra-thin copper foil layers of 5 um, 9 pm and 12 um total
thicknesses were formed on the support-bearing composite
foils in Example 2, Example 3 and Example 4, respectively.

Resin-coatedcompoéitefoils,multilayercopper-clad
laminates and multilayer printed wiring boarés were
obtained from these three support-bearing composite foils
having different thicknesses in the same manner as in
Example 1.

In these Examples as well, no blister and peeling
occurred between.the support copper foil and the ultra-
thin copper foil layer. The peeling strength between
support copper foil and ultra-thin copper foil was as low
as 0.01 kgf/cm in Example g, 0.01 kgf/cm in Example 3 and

0.02 kgf/cm in Example 4 to thereby ensure easy stripping



31 each other. Mreover, in each of Exanples 2-4, no resin cracking
occurred at the tinme of layup, and via hole formation was easy. Al so,
Wi rings whose line width/line spacing was 60 [err]nl 60 [err]mcoul d be
formed. COVPARATI VE EXAMPLE 1 A resin-coated copper foil (resin |ayer
thickness: 80 [err]m), nmultilayer copper-clad |lam nate and nmultil ayer
printed wiring board were produced in the sanme manner as in Exanple 1,
except that use was made of a 7 [err]mthick electrolytic copper foil not
furni shed with any support copper foil, which had its rough side subjected
to the same roughening treatnent and passimqation as in Exanple- 1. The
resi n-coated copper foil was so extrenely curled that the |ayup thereof was
difficult, and suffer form cracki esi-n_peel i AN to the
curling. ﬁ?é’qhﬁr%??ay %reegsﬁer%%%%% §§1qpﬁ’gatr@1%gd9i%'sqg>ur %éie‘ ﬁ?ﬂ&ﬁt‘%d With
the result that the formati.on of. yia holes w.th di ameter _of 100 rrlm
and Wiri ngsocéBH’firBFt PhotBF 1530E \ﬂifdhylllsf’nean g&?nﬁgl:e erl?ﬁ?nya%OeJ[SS'r’r] m
was difficult. 32 dains

Also, wirings whose line width/line spacing was 60 um/ 60 um

could be formed.

COMPARATIVE EXAMPLE 1

A resin-coated copper foil (resin layer thickness: 80 um),
multilayer copper-clad laminate and multilayer printed wiring

board were produced in the same manner as in Example 1, except

that use was made of a 7 um thick electrolytic copper foil not
furnished with any support copper foil, which had its rough side
subjected to the same roughening treatment and passivation as in
Example- 1. The resin-coated copper foil was so extremely curled
thaﬁ the layup thereof was difficult, and suffered form cracking
.and resin peeling attributed to the curling. The multilayer

copper-clad laminate had its surface wrinkled with the result
that the formation of via holes with a diameter of 100 pm and

wirings exhibiting a line width/line spacing = 60 pm/ 60 pm was

difficult.



1. A resin-coated conposite foil conprising: a supporting netal |ayer
an organic rel ease | ayer disposed on a surface of the supporting netal

| ayer, an ultra-thin copper foil disposed on the organic release |ayer, and
an organic insulation |ayer disposed on the ultra-thin copper foil, said
organic insulation |layer being forned froma resin cﬁmmmm LSl Ng:
(i) an epoxy resin blend conprising am2epoxy resin a ﬂu% Iﬂ
therefor, and (ii) a thernoplastic resin which i's solUbl® i'n & sel vent and
has a functional _grou ot her. than an al coholic hydroxyl group,

pol ymer i zabf&ag £ FﬁgigﬁBx§sﬁesin. 2. A resin-coated conposite foil of
Claim1l, wherein the thernpplastic resin is selected fromthe group

consi sting of a pel yW EaRtet¢Patedi FOMRCHhERCKGLLeSPRPAASLAIPOI yet her

sul fone resin. -3. A resin-coated conposite foil of daim1l or 2,
wherei n the orgadi 8uPPPE43ad Hpdalcdimyi€irses a conpound sel ected fromthe

group consisting of nitrogen-containing conpounds, sulfur-containing
conpounds and aarbovegnic zelerse layer disposed on a surface of the

supporting metal layer,

an ultra-thin copper foil disposed on the organic
rel?ase layer, anq

an organic insulation layer disposed on the ultra-

thin copper foil.

2. A resin-coated composite foil of Claim 1, wherein
the organic insulation layer is formed from a resin
composition comprising:

(i) an epoxy resin blend comprising an epoxy resin and
a curing agent therefor, and

(ii) a therméplastic résin which is soluble in a
solvent and has a functional group, other than an alcoholic

hydroxyl group, polymerizable with the epoxy resin.

3. A resin-coated composite foil of Claim 2, wherein
the thermoplastic resin is selected from the group
consisting of a polyvinylacetal resin, a phenoxy resin and

a polyether sulfone resin.

This Sheet Has Been Replaced




33 4. A resin-coated conposite foil of Claim3, wherein the organic

rel ease | ayer conprises a .nitrogen-containing conpound. 5. A

resi n- coat ed i i] of Claimd4, wherein the organic rel ease | ayer
conprises a HM‘M}“E“‘ |ngen- cont ai ni ng conpound. 6. A

resi n-coat ed sof Claim5, wherein the substituted

ni trogen-cont ai ni ng conpound i's a substituted triazole conmpound. 7.

A resin-coated conposite foil of Caim3® wherein the substituted triazole

conpound is selected fromthe grou consi sting .qf _carboxyb riazol e,
N, N-bis (benfotri ézGF?IlﬁéFgfﬁ‘lt)eﬁr EQ™RRE *3=am’ g Ph f,“g, @ft (ra:iéz%‘\se 8.
A resin-coated conposite foil of Caim3, ﬁhereig t he or&anLc rel_ease | ayer
i s conposed bft@ 3ul YirretBnERe nPREARLAPHENGRSE. 1YL ACPRRIA5ESafed
conposite foil of Claim8, wherein the sul fur-containing conmpound is
sel ect ed fromenpeundospleshedsfragy bhen8reuBt 688F25CANE2z08Fe, t hi ocyanic
acid and 2- benzi m dazol et hiol. 10. A resin-coated conposite foil of
Cl ai m 3, wherbtnogpn-eprghaieing eaBEOPRIEr EYAPMTsEONEERIBGX Y| i c aci d.
34

compounds and carboxylic acids.

5. Aresin-coated composite foil of Claim 4, wherein
the organic release layer comprises a nitrogen-containing

compound.

6. A resin-coated composite foil of Claim 5, wherein
the organic release layer comprises a substituted

nitrogen-containing compound.

7. A resin-coated composite foil of Claim 6, wherein
the substituted nitrogen-containing compound is a

substituted triazole compound.

8. A resin-coated composite foil of Claim 7, wherein
the substituted triazole compound is selected from the
group consisting of carboxybenzotriazole, N',6N'-
bis (benzotriazolylmethyl)urea and 3-amino-1H-1,2,4-

triazole.

This Sheet Has Been Replaced
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11. A resin-coated conposite foil of Clain1 10, wherein the
carboxylic acid is a nonocarboxylic acid. 12. resin-coated ~conposite
foil of Cdaim 11, wherein the nmonocar boxyl i c aci n1the
group consisting of oleic acid, linolic acid and | ||B||lmgﬁ!m !“mr
resin-coated conposite foil of any of Clains 1 to

ultra-thin copper foil has a t hi cknesé of 12 mor Iess.

resin-coated conposite foil of any of Clains 1 to 13, mhereln the
ultra-thin copper foil has a thickness of 5 mor |ess.

resin-coated conpoesi Per¢din-egpatag GIMEIH ¢ fPltlo°izFl"=\M‘éF‘e|"fF%‘H%m

supporting nmetal |ayer conprises a nmetal selected fromthe group consisting
of copper, thepergahioyreirdseopp¥ercdat corposed i aulfuys process for

produci ng a resin-coated conposite foil, conprising the steps of: uniformy
form ng an containingl easpohagder on a supporting netal |ayer;
el ectrodepositing an ultra-thin copper foil |layer on the organic rel ease

| ayer; and form ng an organic insulation |layer on the ultra-thin copper
foil |ayer, C L M S *
10. A resin-coated composite foil of Claim 9, wherein
the sulfur-containing compound is selected from the group

consisting of mercaptobenzothiazole, thiocyanic acid and

2-benzimidazolethiol.

11. A resin-coated composite foil of Claim 4, wherein

the organic release layer comprises a carboxylic acid.

12. A resin-coated composite foil of Claim 11,

wherein the carboxylic acid is a monocarboxylic acid.

13. A resin-coated composite foil of Claim 12,
wherein the monocarboxylic acid is selected from the group

consisting of oleic acid, linolic acid and linolenic acid.

14. A resin-coated composite foil of any of Claims
1 to 13, wherein the ultra-thin coppér foil has a thickness

of 12 pm or less.

" This Sheet Has Been Replaced




35 said organic insulation |ayer being formed froma resin conposition
conprising: (i) an epoxy resin blend conprising an epoxy resin and a curing
agent therefor t hernopl astic resin which is soluble in a

and (ii) a
sol vent and“H |m I" &H ij group, other than an al coholic hydroxyl group,
pol ynmeri zab ™ resin. 17. A process for producing a
mul til ayer copper-clad I'am nate, conpPPsing the steps of: superinposing a

resi n- coat ed conposite foil (A) conprising a supporting netal |ayer
an organic rel easg | ayer_ di.sposed an a surf.ace .of. .t ret jAg sNEet a

| ayer, an ultra-tHin oﬁﬁgl’mf c‘ﬁolaq:&:&sﬁgénggsc%?\:et H‘%J‘c}r %gn%g@rpglfegggl ayer, and
an organic insulation |layer disposed on.the ultra-t.hip co L foil, said
organi ¢ i nsut &Ci g%' I ’btéir‘g’ﬁ ?ﬁ?ﬁ%atgfgrﬁ%?qee%%ﬁlgoﬁﬁas%){%ﬁ&ﬁkggﬁﬁri si ng:
(i) an epox¥ﬂ£e in blend conprising an epoxy resin and a curing agent
therefor, arff (3 iH™ X hef®dpl astic resin which is soluble in a solvent and
has a functional group, other than an al coholic hydroxyl group,

pol ynmeri zabl e with the epoxy resin, and a copper-clad | am nate (B)
conprising an insulation base |ayer having its one side or both sides
furni shed wi th ant$ nné¥ asidiiqoatftecamPatictdrigint ©f Ay & faimrer of

the resin-coated conposite foil (A) contacts circuit furnished side of the
1 to 15, wherein the supporting metal layer comprises a

metal selected from the group consisting of copper, copper

alloys and copper-coated aluminum.

17. A process for producing a resin-coated composite
foil, comprising the steps of:

uniformly forming an organic release layer on a
supporting metal layer;

electrodepositing an ultra-thin copper foil layer on
the organic release layer; and

forming an organic insulation layer on the ultra-thin

copper foil layer. -

18. A process for producing a multilayer copper-clad
laminate, comprising the steps of:

superimposing a resin-coated composite foil (a)
comprising a supporting metal layer, an organic'release
layer disposed on a surface of the supporting metal layer,

an ultra-thin copper foil disposed on the organic release

heet Has Been Replaced
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co;ﬁper clad lam nate (B), followed by applying heat and pressure to thereby
.obtain a | am nate; and 36 stripping the supporting netal..layer fromthe

| am nate. 18. A process for producing a rrultln ring
board, conprising form ng an outer circuit on the Imﬂ W"gﬂ@;’jﬁlfml
I ayer of the nultilayer copper-clad Iam nat e produced by

claim17. 19. A process of O aim 1836wherein the outer circuit is forned
by the steps of forming via holes with the use of a UV-YAG | aser or carbon

di oxi de lase{ayggpeénglgglQgggRQCGE%suggtlon layer disposed on the

ultra-thin copper foil, and
a copper-clad laminate (B) comprising an insulation
base layer having its one side or both sides furnished with

an inner circuit;

wherein the organic insulation layver of the resin-coated

1

composite foil (A) contacts the circuit furnished side of
the copper clad laminate (B), followed by applying heat and
pressure to thereby obtain a laminate; and

stripping the supporting metal layer from the

laminate.

19. A process for producing a multilayer printed
wiring board, comprising forming an outer circuit on the
ultra-thin copper foil layer of the multilayer copper-clad

laminate produced by the process of claim 18.

20. A process of Claim 19, wherein the outer circuit
is formed by the steps of forming via holes with the use

of UV-YAG laser or carbon dioxide laser, panel plating and

etching.
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