CCNTINUCUS PRODUCTIGN ‘OF, COPPER—CLAD LAM NATE" 1 “This invention
rel.ates’ to a progess for contrnuously produci ng a copper-clad laminate for "\ [%
prrnyed Wring boards. As copper-clad . | am nates for - printed wiring 5
boards,there have been used.those obtai,ned by .conbining various frprt)%Q;Z?
substrates such as woven fabrics, non- woven fabrics, paper-like materials

made from gl ass fibers, organic frbers ‘wood pul p, and the like with

various thernosetting resins such as- phenolrc reins, 10 epoxy resins,

poLyester resins, and the |'ike, for exanple paper-phenolrc resin, glass

mat - pol yest er, gIass c! CONT NGNS BR RP AD, LAMINATE"
general |l y. been produced by |npregnat|ng or coatrng a substrate wth a
varni sh which is liquid at roomtenperature and has been 15 diluted with a
solvent, re@oving the sofrngst ihveatdbhekedntdesheol akpragdssi Fakaneous!y
proceedrng the reaction to a state suitable for press nolding-in |ater
stage to producenaipnensty phedacmngha ceppeireslad. mamdna&edfbm periftlelded B
stage, cutting the prepreg in desired 20 di nensi ons, piling copper foils
on the: surfaceUlningthasdaLtrng prepreg, and pressure nol.ding with heatrng
i multi-stage parallel heating plates while holding the.prepreg between
flat -panels. According &8 §9§Ee§-eéﬁdehemenate§ré@esgrlpmedeweannse

obtalned a vordles subsirate havin ood i npregnating propertres by
tieeat i ng boar s'tﬁBe§Eb§?V8thﬁPtHgsgv5Pﬁ§§h°hg@Fﬁ§ d; byofombdadagt v

varlousgflbrous substrates-suoh as woven fabrics, non-

woven fabrics,'paper-like'materials hadehfrom glass
fibers, organic fibers, wood_pulp,'and'the_like with
various thermosetting'resiﬁsxsﬁch as'phenolic reins,
-ld_Vepoxy re51ns, polyester resins, and the llke, for example,
o paper—phenollc resln, glass mat-polyester, glass cloth-
.epoxy_reSLn, etc-: These-lam;nates.have~generally_been
produced by impregnating or coating a substrate with a
varnish which ishliquid at room temperature and has been
15 diluted with a sblvent, removiné-the solvent'ih a drier
and the like and 51mulaneously proceedlng the reaction
to a state suitable for press moldlng in later stage to
2531_ | - produce a prepreg ‘wherein the reactlon is proceeded to -
| o-called B stage, cuttlng the prepreg in des;red
-_e20”'dlmen810ns, piling copper:folls on the surfaces of the-
resulting prepreg, and pressure.molding'with'heating'
in multi-stage parallel heating plates while holding
the prepreg between flat panels. According to such'a
~ conventional prooess} there can be obtained a voidless:

25 substrate having good impregnating properties by treating



\ i npregnation prior.to the press-nolding and there can atso be obtai ned
' Jm nate having snooth surfaces without warpage satisfying inportant
'!E'boerties as wiring 5 boards by holding the prepreg between the flat
‘papiel s during the nolding in.paratl®dheating plates. .But such a process
as di sadvantages in that a |arge anount. of solvent is necessary for =
i npr egiat ithe tsubstrtatier atich A clarerishyhaveinege @edsow wifswogiryy ng, recovering
of the 10 solvent is difficult and nost of the solvent is lost. Flying out
of the solfeentimpregnedhioss prigmoicerbhef praspeidlding and-shenre | since a:
~individual steps such as inpregnation, piling of prepreg, press nolding, .
cutting, €ag alsoebeoohiaiaedapdamicaiataihaoing SMAABH MRREaGES cont i nuous
process, nuych man-power and nman- hour are required, which results in _
i ncr easi nY YIS MaERaGSs SRR TG TPAdtaR: RRIPSHOIRSAS 1IN have
been propgsed vati-ous .nr.ocesses.such as.a process f roducing a |lamnate - -
by usi g -%9?5% | 2’8& 3 , %:%P%é&@’% %’tﬁ‘]t 1f 'lﬁﬁﬁﬁlpgoduci nga .
| am nate for. .prJ d - Wialqs Qar 4Si M ventd.ess. resif For -
exanple,,F%é?@g;&%gbﬁ%%gégg{g&%5g§§ﬁﬁé%9§%E§§f§%3%§ﬁ%ﬁ%Te?%ﬂﬁlééé?- .
chopped. str € +WAPIA : i1 al wgggg - at f?ﬂgaﬁ ragesin, the g
resul ti ngta'r gg:lq%’e%rr?prﬂgg@ . %q‘ée(?gtgﬁ@aggl S| opp-elgdq'sat-i%aegf s (a éhoefet -like =
mol di ng Mlakkalt (SMnekd¥sitho Uy inpieRAstihe/ P Sddnsgd cal ly and - - -
having a copper foil on the surface thereof are supplied in a nold., . A
foll oved kwch @aeird§ is nécessary for drying, recovering of the .

10 solvent is'difficult and host of the'solvent is lost.
Flying out of the éolvgnt a1so causes é_p:oblem of air
pollution.: Fu;ther,;ﬁin§e individual stepsgsuch as. |
imP?égnation, piling_of-p:eprégyﬂpféss'molding,'cutting,'
etc.,-é;e éonducﬁéd_separately_wiﬁhout.employing a
15 continuoﬁs p:oceSé, much,man-ppwér.énd han-hqﬁr;are |
required, which results in i@creasing production cost.
In order to solve such problems, there have
been proposed'variqus p;oceSSes-suéh as.a process for 
producing a laminate by using-a_solvéntles§_resin, a
20 process for continuously producing:a laminate for printed
wiring boards using a solvehtless resin, etc. For  ' _ '  _:;5 |
'exampley thefega:e.grqposed a so-éalle& SMC proceés-
wherein glass dhopped.strandsaare:impregnated'wiﬁh an .
unsaturated poiyeSter resin, the resulting resin impreg-
25 nated glass shopped straﬁds (é sheet4like molding -
material (SMC)):préviously increasing viscosity
chemically and having a copper foil on the surface

thereof are supplied in a mold,.folléwed.by pressing



1 with heating;, a pultrusion process for producing a |am nate conprising
passi ng a 'substrate i'n an unsaturated pol yester resin bath for inpregnation
with $he resin, Supplying the substrate together with a copper foil into 5
a heating die and conducting continuous golding (lnsu- lation Crcuit,
Novenber, page 28, 1977); a"process for 5r6ducing a lam nate conpri sing

| eading a pluraljty of substrates into, a solventlegs resin bath for -

| mpregnat i ork wiHE RRASIRGS AnRiACTHSIOR PERFEES EPRIPTRAYS IS 10
cal\endering or hearing roller. press.(British Pat .+ 1525872 ). 4
process for protifer iy ?%{Wﬁla%)]en%o%ésﬁrlg%i?ﬁgs 05%%%\@61“# %r?utgxés%?ufated
sol-vent| ess resi fJ ' heet - 1 i | ' ruder
conducti ng thfssé(?l C. |%r'1 %%éﬁeﬂ%@}gt%%,ﬁ' %%é%%%ﬁgﬁl?‘ %r[%g?eegf{‘)bt ai ned
by a conventio §£§§SEE§| SPeEs - edd reiemt £ré SR dedi COPRES

foil on the pr g%é%%.and no d%‘?\%swith, %6%&&1&:2#&1{5‘% ngécgﬂr,%sg -%%]épaﬁgse
Pat-ent Appl n5 Kok shed tndl-d1edndcod dedePhd on€ifucuBuhicl@LRS! (TAGuto the
SMC process, l|ocal orientation of the 20 glass fiber readily takes place -
with the flow dlatideréitcuiity i Mgvdrisep| egagavisl NI 7N ch pescess for
naFing the warpage greater. -According to the pultrusion process and the
rol-l'er press proxedssing neclamindte ccomprisinguleadingl§ pbuvapbitydofiuri ng
the: mol.di ng,. removal 25 of voids is difficult, and it is also difficult to
prgduce a flat sebstratesinty acsobyenttesstesincbathsfont émpregnations

strongly pulled during.the holding of flowability of the resin so as to
disturb the with a’'desired amount of the resif and molding by

10 caléndéringyor heéting r61ier_pres$.(British Pétent'ﬁ
No. 1525872); a'process foinproducihg a laminate com-
prising forming aimixtq;e.af”sd;ventless resin and a
_.fillé:finto-é;sheetelike.métérial by éh-extruder,.'
JCOnducting'.thesfeactioﬁ to tﬁe?BLstagej laminating & _
15 'éreéreg:obtained'ﬁy alconvéﬁtidﬁal-procgss on the”éheet§7 
' like:cbre ﬁaterial andfa'copperlfoii oh~the'prepreé, and
mblding with, e.g.,,a_béltiné-f:ess (Japanese-Patént"
Appln Kokai (Laid~Open) No. 135859/79); etc. But,
aqdording_to fhe SMC process,flocal-orientation of the
20 glass fiber readily takeS-piacefwith_the flow of

' materials during the press molding, which results in

v, .

‘making thegwarpage~greéter; fﬁéébrding-tOuthe-pultrusidn
p:ocess.and;the,:oller;préssipf§ce5313since'a;Sufficient'
pressure hardlylbé applied‘du:ihg the~mblding; removal
25 of voids is difficult, and it is also difficult to
prodﬁce-a,flat laminate héving no warpage since the
substrate material is strongly pﬁlléd during the holding

of flowability of the resin so as to disturb the



-4- 1 arrangenent of flber mat eri al . Accordlng to the extru5|0n pr.ocess,
goad properties can hardl'y be obtained wi thout providing the prepreg
pepared separately. In these processes, solventless. resins are used, “but
ginte these 5 resins are previ odshy-i npregnated into substrates unlforn1y,
o)l owed by nol ding by using nolds, rollers, heating plates, etc., the
DOV e e g eiRsemsob| SEEE B&r &ﬁai:ériﬂ Al r@@lcoﬂ:.ﬁ ecot ige éﬁﬁﬁusﬁéﬁordl ng
to a conventional 10 FRP nolding process (FRP = fiber reinforced
plasti cs)pr@cem@dmod spyometrichels byap| rardly cbé | disbatnsdbsithdetw t hout -;;{\
“inpregnation with a resin in a nold, supplying a liquid solventless resin
" to.the rnpzbvnﬁhqgeﬁhnrgraptégFE%&PGQE@Ose@aramebmducInthhesepregnat|on and
- nmold- 15 ing at the sanme tine in the nold. Such a process is enployed in,
for examBrocersamedsefieenblesngresing presased, kut. siveerthageto this
process, the inpreg- natjon of substrate with a resin previously is on1tted -
to give J%ﬁ#ﬂﬁlqﬁ%cpﬁﬁmy&ﬁpma?? ab&??lﬁﬁbﬁ'ﬁﬁg te® a FRP nol di ng -

~ boarda.r itk °ht$%@9£ °d‘r‘r§%1°m% %ﬁéf@%‘ ﬁ'zﬁé"?%‘i‘%iﬁzi%m sobieEnral ed
| 'am _
- atched R SERORh TR0 Lind pdRERRIRe LY et ontaRg IR (0"

.. continuo qﬂ¥% S |np055|ble since individual products are nol ded R
~batch mng%F%%e é@ﬂ%%e by cutting and renoving superfl.uous portlons of : qf

--the substrate by ShﬁﬂetﬁﬁkﬁkﬁﬁitﬁﬂﬂaOfaéQSr@Eﬁg 8 a conventlonal '

10 FRP molding process (ERP fiber relnforced plastlcs),

a product is produced by placing a fibrous substrate
without impregnation with a resin in aimold, suéplyinq
a liqﬁid solventlgss.reéin-to-the-mold;and préssing.,
with heating so- as tc.conduct the.imprégnation aﬁd mold~
15 ing at the same time in the mold. Such a process is
employed in, for examplé, matched die moiding; cold
pressing, etc. According to this process, the impreg-
nation of substrate with a resin previouély-is'omitted
to give a simplified process.  But even if applying such
20 a FRP molding-process tq'thg production of copper-clad
iaminates fOr'pnintéd-wiriﬁé.boards required to have ';’5 

high prOpertiesy there .can ha#dly'be-obtainéd-laminates

(1". .

héving no'voids:and:little.wa#page, 1Further,'ac¢ording-
to the matched die molding procesé, there are éther |
25 problems'in that the continuous production is impossible
since individual products are molded batch wise one
after one by cutting and removing superfluous portions

of the substrate by share edge. portion of the mold at



-5- - the egd thereof, in the case of covering the surface with a copper foi
nmolten resin liberatéd fromthe share edge portion flows into the portion
bet ieén the copper foil and the nold to | ose properties suitable as '
copper-cl gek lam nate for printed wiring boards, and the like. It is an _
obj ect of ‘this invention to provide a process for continuously producing a
copper-clad lam nate for printed wiring boards having al nost no war page.
using a solventless thernosetting resin with_good inpregnation of the resin
ansfan aPparatus for conducting the proces§.5Tﬁis"thention provi des a |
process for cqntinu I roduci ng _a pPel- L am e [
W i lng boar dstqbﬁ]ie&#)t:{%'r%tre%s:gs ;?hﬁ%enﬁgggcgﬁt %lﬁggﬁg%} Pgéoﬁéslgéﬁ ét?g‘ferg,a
suppl yi ng. part | i LI | Y i RaS n syhpe tdadd &St 1]
Xt ure Do ¢ R R, e Lol 1B LUAnELERCLAGCIRES!$298 BONLIon
surface of thednidih SRS gkt ondbRtweed FRedcBEpeLt BobEadhagthdemeDPpEs
foil lamnated substrate in a nold conprising a pair of opposed plates at
| east one of 1dwe Prdperdiae muitableeasdcbppestriadniianinaté| for ceninted
portion, the lip projecting fromthe plate and tapering in the direction of
the opposed priating shmdrdshatandhehel dike.pi nch the copper foil and the
substrate without cutting the copper foil -~ taking off the nolded |amnate
from the nol d while ofeniify ameobigick, ofn&hdst ApNENLAENNEPJRECY AP N3t REOCESS
* :

for continuously producing a gdpper-clad'laminate for printed .
wiring-boards héving almost no warpage using a sdlvehtless
therhoéetting resin with godd impfégnation of'the resin ahd an
. apparatus for conduqting the prﬁceség. |
| This inventioﬁ ﬁfovides‘a proéesé-for continuouély
pfoducing'a copper:clad.iémihate fér printed wifing boards which
-coﬁprisés_ H | - |
"funning a continuou§; fibrous substrate,
| supplying partiallfrand intermiﬁtenﬁly.a éolveﬁtless
-fhérmosetting résin miitﬁre to the running substrate,
laminating'a_cépper foil at least one surface of the
.ruhning substrate, | | | | |
' pressure molding with heating the éopper foil.laminated
substrate in- a mold ¢§mprisin§.a1éair-of-opposed-plaﬁes at'léast
3:é;' o oﬁe-éf thefpiaﬁes_haQiﬁg'a_téperéd-lip surrounding a'fiat céntﬁal
N pbrtibn,fthe lip pfojédting”frdﬁ;thevplate ahd.tapefing“in_ﬁhe o
direction 6f the opposéd platé,jsuch-thaﬁ_the plates pinch the
copper foil and the substrate without cutting the copper foil,
| | taking off the molded iaﬁinéte from the mold while
opening the mold, and

‘cutting the molded laminate.



. aflat central portion, the lip projécting fromt

e invention also provides an apparatus for continuous productlon of
mer-clad |lam nates for printed wring boards conprising one or nore

ghs for supplying a continuous., running 5 fibrous subsfrate, a belt
ofiveyor for carrying at |east one running continuous substrate, a resin
uppl yi ng neans connected to at .| east one resin supplying tank for

supplying the resin partially (as hereinafter 10 -defi ned) and
intermttently on the running substrate, .one or nore copper foil supplying_
means for |aminating continuous copper f8I| on the running substrate, a A
"~ press provided with a nold for nolding a copper-clad I'am nate w t hout =
cutting the copper foil and substrate, said nold 15 ‘conprising a pair of

opposed pl ates at mlhsa%v%%l% slfneopb%ewéevaagagpa%@gtssggf% g:%ferﬁilﬂr% .nﬁ -

the di r egidcductfidnhofopppped-plladeiamdnaeks- 6ot Pevheed fwirimkienaid the

nol ded | am nate 20 fromthe nold, and a cutter for giving separated
Ianinatesdmpnﬂmmtmg super f l'uous. copper foil .and substrate. cutting the
nol ded | am nat e. - 6a- In the attached drawings, Fig. 1is a partly

~ cross-sectional poneper: merseymeanst fornsuppiyiugia v;mismuous. runnmg '
5 ~ fibrous substrate,
a belt conveyor for carrying at least one running .
‘continuous substrate, | o | |
a resin supplying means connected to at least one resin
supplylng tank for supplylng the resin partlally (as hereinafter
10 defined) and 1nterm1ttently on the runnlng substrate,
one or mQore copper f01l supplylng means for lamlnatlng
contlnuous copper foil on the runnlng substrate,
| . a press prov1ded with a mold for moldlng a copper—clad
lamlnate without cutting the copper foil and substrate, said mold
15 comprising a pair of opposed-plates at_least one of the plates
having a tapered lip surrounding a flat central portion, th¢lip
projeéting from the plates and tapering in the direction of the
opposed plates, | .
a.take—off_deviee for takihg off the molded laminate
20 frbm.the-mold,'“
- and a cutter for-giving;separated laminates by cutting
superfluous copper foil and substrate.

cutting the molded laminate.



invention, and Fig. 2 is ‘a schematic flow sheet explain- ing the process of

this invention. 5 ‘ " One of the inportant features of this

invehfionfis to use the nold having a special structure as shown in Fig. 1.

According #o the above-nentioned FRP process such as mat ched di e process,
cold pressing process, etc., 10 there are used nolds conprising a positive
nold and a negative nold which are matched at the periphery portions '

thereof with a little clearance.

I nner pressure’ 1s appll he

and substr at ed mfehtiitn Atadd @ ihare adge dulidnatic FLdwashddie dmplLin20

resin flowed fromthe cut portion is led to the surface of the copper foil "~

to forma thi nimprde fidovesfs refSithinn dverciper foil, which results in

fosi.ng functions as printed wiring boards and .maki ng a conti nuous nol di ng

Super fl uous substrate pressed out of the

nokd is cut at the sharepdgg %ﬂinﬁ%@%’@iﬂéﬁ fﬂ.ﬁ/\( rfsigt@%%{}{t he

resin at the 15 clearance portion-t

product in therfddlsedithaude

n - e s gl AW ity B Gl Side i eclss used.
for produci ng copper-clad |anminates for printed wring boards,

copper foils

0

i npossi bl eS5because of i ges Bhitlie yimpfontanis featunes &5 thislethvemticne to

the next procedure.” In order to maintain a sufficient inner pressure, the

cl earance at tife tthase &hse medd havisih @ Forcial Structuresitshown 7. 1

0.1 to 0.2 mm, but, in_order to inprove the inpregnation of the resin and to
ranove voids 9 §4%< Ieatisfy the : ' _ :

10

15

According to the above-mentioned FRP-process

"such as matched die prdcess, cold pressing'prbcess, etc.,

there are used molds comprising a positive mold and a

negative mqld-which are matched at £hé-periphery'

portions thereof with a little ciearance.IISuperflubus 

_substrate pfessed‘out.of the-mpld_is'cutyat the'éhare edge

'po:tion and by'the'flowurésistance of the resin at the

clearance portion the inner pressure is applied to the

product in the mold. When such a moldzhaving'a météhed

- structure is used for prdducing copper-clad laminates

25

for printed'wiring boards, copper fdils and substrates

are cut at the share edge portion, so that the molten

 ‘resin flowed from the cut portion is led to the surface

ofsthe.copper foil to-form;a-thinfcured.film'of resin

on the coppér foil, which results in losing functions

as printed wiring boards and making a continﬁouslmolding
imposéiblé because of impqssibility-of transporting a
molded laminate to the next pfocedure. In order to
maintain a sufficient inner pressure, the clearance at

the share edge pOrtion'should be as small as about



. nced requirenents for printed wiring boards, the clearance should -
"/‘beconme snaller; this is practically 5 very. difficult. In drder to solve_ -
MAich a problem the present inventors, have devi sed a speci-al nold which
“cag hold a sufficient inner pressurge fo renove voids w thout causing

cutting of copper foil and substrat’e and acconp- 10 |ished a continuous
process fgrqprLRdychng | api.nates hig L O : lSva s 6. MOl d
: conpriging°é Egst?vgméngh%éggtngegnggh%§¥%§b§”%EFCE%%Eggéﬁg%Egé is not —~

used, butogheng k8siacdnlnecmReilov@MRbL NS0 aRAD %fatfils?g Rt es at |easth -
one of which has projecting portions 15 tapered to the cénter of the flat
plate at thRaReelpbeguitBREAeE FOraprifktelOwstingOBRAKdlSQ! lthand substrate
at the projecting portion and so as to pinch the copper foil and the
substrat ectbasagty bhouldbpecbmegshalfpeesstthd sndlsdprgonichligati ng.  This
is one of the features of this. inven- 20 tion. By the use of the.pair of -
flat pPatwermtdiié&icudse of which has -tapered projecting porti-ons, the
copper foil -and the substrate are clanped strongly by the projecting =
. portion during pres3brerderdtrgsalve sughi agpredlem, the presead portion -
oozing out of nolten resin is 25 prevented and the_inner pressure can be »
mai nt ai ne4NVERECFAnBRAVEr E8¥Esed: 8 FReRArtt BRAEd vidsBnFanoRce adegr ee of |
cl anpi ng of %he,su strate and in order to hold a_substrate enough to L
mai ntai n S0ERfFLERENLDPRRPTESSUES °'ﬁF@9¥Gr¥°§3sa§1F%°P§hnve voids ¥
'_VMthOUt C&é&é%ﬁthEtEER €Ot copper foil and substrate and accomp-

10 1lished a continuous precess'fdr-éroducing.laminates of
this invention. That is, the-mgld comprising a positive
and negative one haéing.é,matChed structure is not used, '
but thére is used the mold compriging:a.pair-gf flat -
plates at least éﬁe.of which haé.projecting-portipns
15  tapered to the center-of the fiat plate at the periphery
: thefeof so as not to- cut copper foil and-substrate.at:the
projecting portion andlso as to pinch the copper foil and-
the substrate strongly for'éﬁhjecting to pressure molding
with heating. This is-oné of the features of this inven-
20 .tion. By the use of the.pair of flat plétés at least one
of which has“tapered“prqjecting'portions,.the.copper foil
'and.the-substrate-arezclamped-stféngly by the projecting
portion_duringlpressure'moldihg with heating, but by -
fhe clamped portion ocozing out of moltén resin'is o _ .;
25 prevented-énd the inner pressure can be maintained.
The-inner'pressure to be maintained depends on the - = |
degree of clamping of the'sﬁbstréte:and in.order-ﬁo'

hold a-subst:até,enéugh'to maintain a sufficient inner



foil and the substrate, the use of a nold having projecting portions

tapered to the center thereof is essential. The form of projecting portion
i s expldined 5 referring to Fig. 1. The form of projecting portion can be
determ.ned by the height (h), width (b) .agd.tapered angle [err] .The degree
of clanping of the sub- strata depends on the press pressure applled to the

G

pro- J¢cting orLign.and ks dg! eoniogdylyvashalecabubr epﬁghggtﬂ@ 8885&0“_ »

area to the prat ea, an can be opfrona S€el ec

depeidi ng on theggizeanf tg@ QLBE ratB¢ @ﬁ Lo{ke(BE 9f mbha EE@hﬁgt ectlng
portion can be deter- mned by re u0|ng the thickness of the su e at
the clanped portpepth¥nkheapegp@ctbnghaocehearf therebe 1b edesntedl.

t hi ckness of the substrate. The tapered angle [err] is preferably [err] or
nore:irrespective of the hmhghfoamdofhprnudcbinglporbeonaperedpaa@hed[err]

is zero, i.e., the edge being in right angle, the copper foil and
succesivel y the seferring hayFbe.cht b@heréosmfpfcpaqnegglogapprngons'
attai ned.. When the tapered angle is [err nore, sufficient clanping so

as to obtain a 59¢ﬁ|b¢eﬁﬁtﬁﬁﬁéﬁeﬁrh¥s e éeﬁhts(besstﬂﬁhmﬂbhoéﬂdcutt|ng
uber rate ot hoLReRepRodhgaETORE | Lokl SduShsod! bRRERRe PR AR Szt .
clome i th a sii GhEast DaPipkS fn  BECErBhRCbePEsR R RrhE fulo HRE R ER .
case, an averagej@EQLﬁgCBBrﬁieﬁnthQlgodeterﬁlned by a ratio of projectlng
| 10 portlon area to the plate area, and the wzdth (b) can
be optlonally selected  depending on the size of the plate.
The helght (h). of the progectlng-portion can be deter-
mlned by reduclng the thickness of the substrate at the
'clamped portlon by the pro:ectlng portlon from the
15- desired thickness of the_substrate. ‘The tapered angle
(8) is preferably 55; or ﬁore-irrespective of the height
and the width. 'rﬁ the tapered.angle (6) is zero, i.e.)
the edge berng in right angle, the copper foil and
succeg}vely the subetrate mey.be cut.be£0re.sufficient
20 clamping is attained. .When the-tapered angle is 55° or
 5 | ’ more, sufficient clamplng so as to obtain a sufflcient
inner pressure ‘becomes: 90531b1e w1thout cuttlng. But
too large tapered angle- makes the yleld of: laminates
lower since substrate on the tapered.portlonsszs removed_
25 from the finai products. The;tapering'is not limiteé
to a linear slope as shown in Fig. 1 and a slope with
a slight curvature or a step-like slope may be used.

In such a case, an average_angle corresponding to . -



the [err] is preferably 55 or nore. In Fig: 1, a lower. nold having the
oj ecting portion-is shown, but the projecting portion may be formed on
the upper nold or both of the | ower and upper nolds so as t'o face ‘each ™5
other. Wien the projecting portigng are formed on both of the | ower and:

-;-upper mol ds so as to face each other, the cost .for making such nolds may be

i ncreased, byt & [ 2l 00f  fddal ,por ts £4 > iperg by shortenin
‘the %r %%%&%’5%%%%&@%3%5&%% p%?ﬁ%i'"o?"tfgf%gePﬁbl ds, sai dg

por ti on beigg daken @id Sroyadiend i bt BR0UE Showd Neoper 4N Of the wi dh
- (b) may be flat or” slightly curved plane. Another inportant feature of this
i nvent i Grdfedtitlg tder tdy Gy 956 £hEiedseh tEHE pseP mel&upplied 15. to
the running fibrous substrate partially and intermt- tently. The term
"parti aldofth refnshd Modwdheand uppers molds i sotas tte fawmeieachibr ous
“substrate not on the whole substrate thereof but only ™partially" on the .
por t iSon atthews pdfhiémgthe prejectingl poctions aventormed2gn pothion is
_placed-in the special nmold in an anmount sufficient for inpregnating the
subst r atef i ¥he Howar B tupRer Bekds so 3@ fRrfaes| gachpprhed resin on the

~~.central portion is nolten in the noJd during the pressyre nolding with
heat i ng W9 (FIBT HP% i IBINT | SUGR BELAS | BR% g%V\HI‘ eﬁﬁ%‘gp‘%\l‘FpFﬂ%?y of the

Time oy B dadlh fedies odn o i eted i dor P FRH80z1 ng ot o
the*reﬁébé*E%ééﬁ&ﬁ~é&£§é%5&h&fhg tdﬂthenﬁapered'porticn-of.the o .
10 molds, said'portiéhfbeing,takenyofﬁ_from~thé_final '
products. The portion of the width (b)-may.be4flat or
slightiy cu:ved.plaﬁé, : | |
Another imporﬁént feature of ﬁhis.inventiqh
is that the solventless thermoséttinq resin is supplied
15 to the running fibrous substrate-partialiy and intermit- -
tently. The-term.“parﬁially“ means_ﬁhat theréesin is
supplied. to the running fibrous substrate not on the
whoie substrate-thereof but only "partially" on the
portion corresponding td the central portion when that
20 portion is placed in the special mold in an amount - -
suffidient'for impregnatinq the Substratéiin~the mold | | a .
with the resin. The parﬁia-lly-sﬁp’plied resin 6n' the. - -
'central portioﬁ“iswmolten in-the:ﬁold dﬁring the
.~ pressure molding with heating with a loaniscosity.and
25 flows towards the periphery of the mold by pressing so
as to permeate into the whole body, while at the same
time by the prevénting effect at the projecting portion

from.oozing. out of the resin the inner pressure is.



- 10 - 1. flnaIIy I ncreased so as to attaln t he suff|C|ent | npreg- nation -/
of the substrate with the resin. Wien the resin is supplied to the
substrate mholely, not partially, the flow of the resin is reduced and
renoval of bubbles from5 the substrate geconmes insufficient. Further, in
t he conti nuous process, the resin placedlln t he p05|t|on near the nDId and

to be noldeq iZitag %e&hclféa'%édsg%gra%déa\’ %}%ﬁe sQ{Elffl'&‘i R dgg the

pressure nolding with heati.ng an i nce sald cure on canno used

1044 or ol di ngatiln Yekthd Subatsaedesivhakg 'r@ef%ed Whdh! Rele :Ie@inf esin
shoul d be supplled to the running fibrous substrate "|ntern1ttently" The

term"interm ttisntsppliednzc hile shdstesite sﬂmledybenw?alﬁ%uy, the
to. t'he..running. substrate with a time interval so as to 1 make the .

cont i nuous opefdomopfofther cesine isorédugedsiand trlemosadc iofl bibibd. 20 £k €.

By supplying the resin to the running substrate partially and-
intermttensly,; hetﬁ@b§6ﬁﬁﬁﬁu§§§°pﬁgeQQ§U£€GGnem¢g t Fuitheri,ndiantthen becomes
possi blle. Mre 20, concretely, it is preferable to supply the resin to a
central - port|oﬁ°&F19H€“§uPﬁpﬁgs§ub§ﬁﬁaF@5§6 Placedaiin positioas a place

atz a central portion.in t nol.d wh .n the nDId nDre preferably -
about. 30 nn1|n§F85 3Petﬁg BﬁécFPngepgpiﬁsa time is cured g

he fib h n o RS 392
b, | voven f ab¥, EO8. Beal 3ubnt Hhe Rota G ag 1 '”5%%%*615655%1” HiBer
paper- l'ike, ”“5%5!ﬁbﬁtlhﬁeﬁﬁd”ﬁiﬁﬁbasélﬁ?Bh&%ﬁ?goggggg RSLA% e Be usad

| 10 for molding, the yleld is thus unde51rably lowered.

Further, the resin should be supplied to the
_running fibrous-Substrate “intefmittently“..-The teim _
“lntermlttently" means that the resin should be supplied N
~to. the runnlng substrate w1th.a time 1nterval so as to.
15 make the contlnuous operatlon of pressure moldlng using .
the special mold pOSSlble.
. By supplylng the resin to the runnlng substrate
partlally and 1nterm1ttently, the contlnuous process -
according to this invention becqmes possible. More .
20 concretely, it is preferahle to supply the resin to a.
® ' centraL-portion ef-the.iunnipg Substrate so that said
- portion takes a place at}a.éentral portion in the mold
when placed in the mo1d, more preferably about 30 mm
'inside_of the projecting ﬁortioh of the mold.
25 S As the fibrous-sﬁbstraee} there can be usedi
fiber-reinforced substrates, e;g.,.woven7fabrics such
as cloth, nonwoven fabricsesuch as swirl mats, paper-

like materials, these materials mentioned above being



~—qide fromglass fibers, woven fabrics, nonwoven fabrics and paper-.like
terlals nade fromorganic fibers, wood - pul p, etc. As the solventléss
psetting resin, there 5 can-be used thernosetting resins contadining
subst/antially no sol vent such as eppxy-resins, unsaturated pol yester

est’ns, phenolic resins; and_the’li e. Among the solventless thernosetting
resinsy t hage SXeaPylds MY, SWoyedS MY ARARRIFERSL -
cont ai ni ng crosslinkabl e nononmer (these being |'iqui are sonetinmes solid

or seni - sahidd paipelr-1iike Wa%eeSiallisehadle THRBOARMNY HiWAHS, Wddduch a ok
case,. the resin can be supplied in nolten staté wwth | ow viscosrty with. -
heati ng ppalpguelye..to the running substrate together with one 15 or nore
curing agents-, fillers and other -additives in adm xture with the resin. It.
is preferable in thias itineesolyentdesse therimosatddng negiesi thdpd ure _
contai ping one or nore curing agents, fillers and the |ike additives which .
20 ni xPur EaBaRegseds thermogestdag yesing rontaiming substantialiy d

mol-di ng tenperature. |f the viscosity is |lower than 0.1 poise, the inner

pressure B8eSORIENELSUChs @S, epoXYe KeiSinsS h S ataratesd Dolvestent cient - _

| npregnat iQn.causi ny: voids in_the substrate. This is because 25 even .

if the sp§§§&PsﬁDP§%ﬁ§39§brFﬁ&nﬁap _ tSFbj €i*ng portion is used and g

clanped with the praj J pQLbi st Sl npossibl.e to nmake the clearance.

bet ween t he sub- stggﬁégiggg-%?ikﬁgtﬁféfegpﬁ SSF%H&? A Sthe resin W
_ those except for resins such as unsaturated polyesters -

10 containi#g crosslinkable monomer (these being liquid) are -
sometiﬁes-solid or semifSQIid with high viscosities at
'nofmgl tempgratureS@:’Inusuch a case, the resin can be
supplied in molten state with idw-viscbsity-with_héating
previously;to.thé'runﬁing sqbstfate together.With one

15 or more_cufing agénts,-fillers and other additives in-
admixture with the resiﬂ. —

It is preferable in this invention to use a

thermosetting resin mixture.containing-one.or more
curing agents, fillers and the like additives which

20 mixture can give a melt viscosity of 0.1 to 50 poises at -
the mold molding tempefature-  If the'viscoéity iS-léwer - »
than 0.1 poise; the_inner pressure does not_réise_Sufiu.
ficiently,_which_:esults_in insufficient impregnationf
causing many voids-in'the substrate; This is because

25 even if.the;special mold having the tapered.projectiné
portion is_used and clamped with the projecting portion,
it is impossible to make the clearance between the sub-~

strate zero by the projecting portion. Thus, the resin



-12- 1 nmy, be oozed out from such cl earances to give undesirable effects.
Bul ky, substrates such” as nonwoven fabrics and paper-like materials can
easi |y rai se the inner pressure conpared w th weven fabrics such as cloth,
so that the 5 resin with a |ower viscogpty can suitably be used for such
bquy_flbrous substrates On the other hand, if the viscosity is higher

t han 50 'pOI %hﬁei&%é ﬁgSﬁ&n@ucﬁaéiéarbﬁcésl €8dg by ﬁﬂ@é&ﬂfamego

into the su ate nay wered due to higher visscoSity. Further

durthg the pr eéﬁﬂé@tgpl dsam:y\n stibdepitey, shéRr QusnoRweven! sabtovst ggat her
with the flow of the nolten resin, which results in bringing about

i nclination anﬂapefellnelm@terlalsncmﬁ ¢heilybraiiseneheriahsr apregseneer
war page of the produced .| anminates. Considering the flow of the fibrous 15
material s, thecompanédwith wavencSabsipsefechbas abdthhesasthat hbawoven
fabrics and paper-llke materials with long fibers is advantageous due to
stronger ‘reSi streste wvithha lowvertviscoabty epnhsuhbably|berysedhfas
substrates are- used i n continuous- form20 -alone or.-as.a mxture of two or
more of them Sygh |§ub¥¥of§%§%?%l%“EﬁﬁriFﬁﬁeraQPetP% Qthex havdn ifokhe

such as gl ass cloth as a,s er| and a nopwoven fabric such as- a
swirl na? or p%pRFOs+kE h§$é+$%?ra #nﬂ%?sﬁﬁre ﬁyé?ner B e FBasons

28 the cor o | d8Y PashiEy 525%’%3&3%‘&@“%%35%%‘@0 SpeBotgh gps e
| mpregnat i on pé@PQté'ﬁE%d§§ 18“8£¥d”§ué ngﬂfghé9”9£s86§§§§re #Hgﬁﬁeéhe

sane cl anpi ng pressure
‘ 10 durlng the pressure mcldlng with heatlng, flbrous materlals

flow together with the flow of the molten-resln, which
results in bringing ahout inclinatiOn-and local'orienta-
tlon of the flbrous materlals and .greater warpage of the
produced lamlnates; ConSLderlng the flow of the flbrous:.
15 materials}.the'use of woven-fabrlcs is preferable and~
the use of nonworen fabries and baper;like-materia15~
with long fibers lS advantageous due to stronger res;stance.
to the flow than those w1th short fibers. |
" These substrates | ‘are used in continuous form
20 alone or as a mixture of two or'more of them. It is
e | ~ also possible and preferahle-to'use a woven fahric such
| ‘as glass cloth as a surface materlal and a nonwoven
fabric such as a sw1r1 mat or paper—llke materlal as .
an lnner core layer. _By-the reasons ‘mentioned ahove,
25 the use of the nonwbven'fahric'orcpaper—like.material
as the core layer is preferable, since such a material
is good in impregnation properties due to-giving'a higher

inner pressure under-the?same clamping pressure but such



3- 1 anmterial is dléadvantageous due to!readlly fl owabl e. ‘On the
_th r hand, the use of the woven fabrlc as ‘the surface tayer |is preferable

and 5 di sturbance of the. substrai%r%ﬁ The surface portion may be prevented.
Thus the conbi ned use of the woven fabric and the nonwoven fabric or
paper - ki ke- material . %ﬁtﬁlﬁﬁévéﬁ@@geﬁﬂﬁtﬂ@ﬁe&osﬁﬁééﬂéﬂé fhawadlie- possible to

.produce a copper-clad |anm_nate with- gpod [ re tlon Wi thout 10 war page,

" the wovenOPabhpc o¥bierafidnfay &hegigenyta they yoven fahgis aFcFhgs f1exual &

hernosbr ERrEaEeL iRYAr da grﬁgﬁrﬁ@?upgﬁrr%%e{ 2 %@V?%L?F?%'&?fs romthe

The aupst 1 OFE"Bre1athple b LSRR (R NBeg IR AT KL IE 1O
the S“?.St gtrs%urgg.?sc%r Bﬁeiﬂe %‘b.b %%E%“%‘tsﬁem%c%gp%ggzg Cayc! ad

| am na I ng boards-1s explarne ferring:to -

Fig. 2. Thg g%%%bass rRsTRNR! Lothin@d skl JfS thePRidvakh fffa@f'z.% resin
‘Supplying neans 12 -after mxing with-one-or nore curing-agents and, if

required tindl ehe aBfwoben ifsbraddich Yaperh1dkee Hateripll Wit ek 2 bet weens
running fibrous substrates 1 and 25 1" conprising a core |ayer 13 and a

surface | apevethentivnad wtamdturtes makieiseritd yossiinler o piroduos es a oL
conveyer for carrying the continuous substrate. The substrate supplled A
with the. eeSoppes-ciadc daminatgomiithy good lmpregnatlon without o

10 warpage, the_woven fabrlc surface_layer_g1v1ng_a
larger sgrepgth such aé fiexual strépgth tq-the result-
ing laminate. | . -
: Further,'the”#olventiess thermgsettipg resin
- mixture may be supplied“to.the_éubstraté from.the surface
15 thereof, but.it'iS'prefeféble"tq supply thelﬁesin mixture;'
to the subétrate.at thehcentral-poftion to-the_directidn |
lof_the.tbicknesé of ﬁheJéubStrate;
The_prqcess_fqr continuously producing:a copperF
clad laminate for_printed wiring boards ié'gxplained in
20 detail refe:ring to:Fig. 2. . The-solventless thermosetting
resin 11 is supplied:frqm a-resin supp;yipgnmeans 12
after mixing_with.oﬁe:or.moré_curing agents and, if
required fillers and the like additives in a resin
spﬁplyipg tank 2 between :unnipg.fihtoﬁs subStra#es 1 and
25 1' comprising a core layef l3_énd a_surfacé layer-l§ -
partially and_intermittently. Numeral 10 dénotes a
conveyeflfor'carrying_the;continuous substrate. The

substrate supplied with the resin on the central portion



-14- 1 s piled with copper foils 3 on both sides and led to a press 4 by
whi ch the copper-clad substrate is pressure nolded with heating using a
nol d “5--havi ng proj ecti ng portions. In such a case, it is preferable to

preheat 5 the copper foil -prior to pI|IT;]Qt a tenperature of [err] of the
rr

nol di ng tenperature, nore preferably [e 'cﬁthenmmngtmmaauuein

Toiding, tnb mpdbriedreRtansopRbe sPate 3, an pbth,S2HBEAhE uds e,
ake off dovi o, 0e0chopG Ghoshnang cbbelubiad. sublcLlts (gkpralieeneration

t he portlon of e substrate to I'n the next Into the
mold. . If NeCensd fa¥d %ﬂﬁhnﬁegﬁﬂn§uﬁ§lﬁ§t2 ﬁBdeS ﬁQ@hﬁﬁ ?Yoﬁeéﬁﬁhgng press
7 for prevent- 15 ing warpage before The handling w't he”t ake- of f

devi cé. Then tpert£snsli ngnsghehrat eake,cliit by preferebl8 t6 piehehhe
-desired copper-clad | am nate for printed circuit boards. In Fig. 2, the
substrates grethedcéppert Beilvwprpbaces pillihgeateai tempesappreedfto the
center. of  the 20 substrates, but a plurality of substrates may be supplied

fromone pIace*aﬁﬂ°€hefrtbenmn§9lbg ‘tepperature;t mergl praferabdy substrates’

of .the surface thereof. In order to Erevent t he reacti'on and ‘i ncreasi ng of
the viscosity f 30R€ @S| tha paidinge SﬁﬁeFéﬁﬂFﬁglﬁh@rQSr EQLBERYEBEL 0 t he

press 4, when the res oljid at oo rature nece sary to be
nﬁxed with thetgﬁt‘éF}E'Flﬁnﬁ’s: e Pf@ Fﬁgfm’tnﬁgegﬂlﬁgtf’ te may be

_the moldlng, the mold 15 open and the molded product
10 1is taken off by a take—off dev1ce 6 ‘before . cloSLng
~of the mold 5. By th1s~take-off operatlon the
portion'of:the substrate to-be'molded in the next
place is led-into.the-nold : if necessary, the molded
substrate may be cooled by a cooling press 7 for prevent—.
15 ing warpage before the handllng w1th the take-off device.
Then the resultlng substrate is cut by a cutter 8 to glve
the deslred copper-clad lamlnate for. prlnted clrcult
boards. In Fig. 2, the substrates are-fed from the two.
places and the resin:is supolied to-the'center of the .
20 substrates, but a plurality of substrates may be supplied
:6r - ~ from one. place'and thefresin-may-be supplied'to the .
. plurallty of substrates on: the surface thereof.
In order to prevent the reactlon and 1ncreaszngr.
of the viscosity=ofsthe molten resin before leading the
25 substrate to.the press 4, when the resin is solid atm5'~
room temperature and necessary to be mixed with the
catalyst and the like with heating, the sukstrate may be

cooled by a cooling device 9. The cooling after the

&



. CPO gd by a. cooling device 9. The coollng after the = -15 - 1. ‘nolding is
Effgftive for preventing the war page but said cooling may be omtted if

rQqlj red. As mentioned above, it is i mportant to supply the resin )

ially to the substrate so as4qgmake the resin suppl i ed portion 5
center of the nold when placed in the nmol d. By such an operation, the

‘resin gn g.ts&aiﬂ §5ake rRRkliaN £he Reetohigdyl '%hfehﬁ‘va'}%)ébeo can be

mai ntal hed on the sub- strate w thout contactlng W t

the heated nmold for -

pressure gnkidi BBonifg may be omifted i{AVeRigudReds | Alsusiendiietddy way of tig

fol l owi ng Exanples, in ich all part's are by wei ght unl ess otherw se

- speci fi edabbyvanpplie. isUimpgraantnitonsamwdlyp pheatresias palresally Fig. 2, 15
~copper-clad | am nates were produced continuously. A solventless epoxy

. resin whi ¢h thessubgtrateosm asnor aakeuthe( heslici suppdied pomtdda nane,

nfd. by Gba Ltd.) was nelted at 11Q C.in a heating vessel 2. In andther-

vessel 52, cangpxt ofc the mnldc whennplacede iauthey it By such K

© (nethyl tetrahydrophthali¢ anhydride, HN-2200, a trade nane, nfd. by H|tach
“Cheni cal @B8. °PEFGt}°Qndt§ecﬁﬁﬁﬁ§ [BcEher tFB&ﬁt?FE*Hé?%ﬁq Pene) were

~pl d | i d F | h
- ontent s MeL84o1B Eh B BTacE BaRObY BaseaTned RR FE" L G iy
10 part s gt theyhLe 33nkd ttinaf R G ﬂga%gan&no%df% part of the

—accel erator
B pressure moldlng-

10 This invention is illustrated by way of the
‘following Examples, in which all parts are by weight-

unless otherwise specified.

- Example 1
-_ Using a continuous-apparatus,as eh0wn in Fig. 2,
| 15 copper-clad laminates were produced-continuouely;- A -
solventless epoxy resin which is solid at room.tempera-
~ture-(Araldite 80ll, a trade name, mfd. by Ciba Ltd.) "
was melted at 11Q°C in.a heatipg vessel 2. In another
vessel 2, a mixture ofaan acid anhydride curing agent
20 (methyltetrahydrophthalic anhydride, HN-2200, a trade
| name, mfd. by Hitachi- Chemlcal CO., Ltd.} and a curing
accelerator. (benzyldxmethylamlne) were placed in liquid
state at room temperature. From the two.vesseks, the;
contents were paSsed under preseure to .a static mixzer
25 12 so as to mix 100 parts of the resin, 33 parts of
the curlng agent. and 1.0 part of the accelerator. -While

sufficiently mixing, the resin mixture was supplied from

.



sufficiently mxing, the resin mxture was supplied from -16- 1 the
statjc mxer to a runni ng substrate on a belt conveyer, said substrate
conpf|5|ng glass cloth with 2 520 mmwi de (210 g/m) as a surface |layer 1
and a-swirl mat- of 520 nmw de (450 gl/[gyrd) as a core layer 13 5 _
partlally and |ntern1ttently That is, the resin mxture was placed with a

di stance o .a h [ | anopunt of
h az‘%out i BIebhg &\mlﬁ n%ﬁg%&a% bR a beid

400-g per area of mm square sane sub- strate as

meat i oned abovgnveyRr, ERdH %%B't'r%ﬂ:'ég compwikling0 glaksaglataokathayer and
glass cloth as a surface | ayer wag | am nated on the resin placed substrate:

as shown in Fi520 am WwadeouRdoby/ed9! asg awisut facealayeroddedndr asswirdi th a
slight pressure of contact pressure. On _the other hand, copper foils with
35 [err]. thichatr elfe§26dmi5wide Kéﬁﬂ]ng?é'pBledconetﬂaybctﬂ3surfaces of

the substrate and the resulting sybstrate was transported by-a take- off
device 6 s& t partimdlyesnd doperpddteptiyon Rhetpligecthenreldncenter of the
nold 5 heated at [err]. Subsequently the nold was:closed in 30 seconds and

20 pressure RépgEger HRs3PhRRgdcwifhdar distanse picabons 300 58®g/ cm2. The. -
upper -nol d mas a fli plate of 310 mn.square and. t e | ower Was, a flat
plate of 510 3&@ EEFPﬁQQagLFﬁgt&Q giedy tOkE e89°&nﬁrg%1gp n§ portion
‘with a height of 1. th (b of 25 nd a_tapered angl e
[err] Fgr)aﬁgahg%tgghg%b?hﬂ are. Tien tﬁ same %%5- g

of [err

strate as mentioned above, 1 e., that comprrs;ng a swirl
io .mat as a core layer and glass cloth as a surface layer
was lamlnated on the resin placed substrate as shown
in Fig. 2, followed by coollng with a- water—cooled
~ press 9 w1th a sllght pressure of contact pressure. on
~  the other hand, copper foils. w1th 35 Hm thlck preheated _
15 at l70°C were plled-on the both” surfaces-of the substrate
'and the_resulting subStrate-was'transported by a take—
off device 6 so that the'resin’supplied portion_was
placed in the center of the mold 5 heated at 170°C.
Subsequently the mold was closed-in 30 seconds and
20 pressure molded for 3_miuutes'under a final'pressure of
e 50 kg/cm®. The upper mold was a flat plate of 510 mm
-square_and.the_lower-mbldrwasjakflat plate.of 510 mm
;square havino-at the periphery;thereof a projecting |
portion with a helght (h) of 1. l mm, a width (b) of
25 3 mm ‘and a_tapered angle (9) of_70?.' The melt v1sc051ty
of the'resin mixture at.l76°é-was_3 poises. After
completion of the molding, the mold mas open and the

molded portion of the substrate was moved 510 mm. by



‘the reesin mixture at [err] was 3 poises. After conpletion of the -

mpding, the nold was open and the nol ded portion of the substrate was

. ed 510 mm by -17 - 1 the take-off device 6, followed by cutting by a

cutter 8 to give a copper-clad | am Adt & of 500 nm square. By repeating

operation,.copper-clad lamnates with little margage and no voids were

produced cthE|nahasbﬁf device 6, folPRewpdrbyecustingebyr adgyddezopper - cl ad

| am nates are shown in Table 1. Table.1 Itens Per f or mance = -~

Thi ckness 8 to give a copper-cladglpaippte 9f RROVERpEGEAre-5 B¥ 500 mm orxw

| ess Voi ds None Pee g.strength of copper 2.0
kg/cn1f0|IrSBPGEFPHgtHéét°P§§P§F&H¢e°°9perI§éaae nﬁ%ﬁé F&#ﬁ_ Fl exural -
~strength sul ation_r SISt ance 4 x [err]

ohns: (norﬁéFtéFaVprﬁﬂglﬁgg[eér&BﬁgfaWFre pros uced FOREAPEPEELYIc | 0ss
t angent 0. 016P§8ég§%§F%oPgh@ﬁgs cggpe?-ﬁhgﬁrh Sﬁke Voi ds:

Af ter gnDV|ng the co fom the pro qaet e res&ltlng

~surface wagrgbéﬁsmdlw pingeMiCr 0scope.

............ ) ."
| Items ... . E B “Rerﬁo;mahcef-ﬂT |

‘Thickness = 1.6 =l="<')_-.os T

Warpage . . 1.5 mﬁ/soa'mm or less

Voids S o _ None . |
| gsiilng ‘strength of copper' '2%0 kg/cﬁ..

igégeging heat resistance - 'lIBO sec‘oi'more.

Flexural strength'” - 35._kg/mm2 |

Insulation resistance 4 x 10%° ohms

(normal state)

Dielectric.censtant _ 4.6

Dielectric loss tangent . 0.0l6
. Surface: foughness.{ L C3im f..l..[ S "_' 3,

.'Note) Voids: After remdvihg-the'cbpper-fdil from IR
. the product by etching, the resulting .
surface was observed with a microscope. .

Surface roughness: Average height measured by
a surface roughness meter.

Other items: Measured accordlng to JIS C-6481.



Surface roughness Aver age hei ght.. measured by. a surface roughness nmet er.
Other iters: Measured according to JIS G6481. . - 18 - 1 Exanple 2
Coppér-cl &d | ami nates were produced in the manner as shown in Fig. 2. A

liquid resin mixture was priepared by i

nodi fi ed unsat
Chemnical
by .Showa Ke}kr

a-guring agent.

substrate with a distance
substrate in aﬁaﬁﬁgungsoghgag gna§1§ tgtal per area of 450 nm square, said
substrate conrpising glass cloth as”a surface layer with 520 rm 2 15 wide

0 - °8?efo fa&ei 1HLE%HV%e%@?g%&ﬁﬂhé&dlhotﬁerU””i”9

ong the runni Irection of the

(210 g/m) and gl ass papgr13§uddCeesihapektkbhwds5gleparvdday(BeRigsm ).
Then, ‘the -same substrate as nenti oned above conprising glass <loth and.
gl ass paper swaatpsbed D00t partesos phaspdxguediftiedaansheupatedFri g. 2,

fol |l oned by pi
[err] -on both
su_bst rat e was

10

15

l1ing with copper foils with 35 [err] 20 thick preheated ath

pulyaseer(bysmn1KUPBglOheactnadegnamecemﬁde)by Ehéachihe
pressure nolded in the nold in the sane manner as .
Chemical Co., Ltd ), 5Q parts of hydrated alumina (H-4Q,
a trade name, mfd. by Showa: Kelklnzoku K. K.) as a flller,
and 0.5 part of dlcumyl peroxide as a curlng agent.

The resin mixture wasdsupplied to a running

substrate with a distance of 100 mm along the running

direction of the substrate in an amount of 470 g as

aﬂtotal'per area of 450 mm sguare, said substrate

comrpising glass“cloth as a'surface'layer with 520 mm

wide (210 g/m ) and glass paper as a core layer w1th
520 mm w1de (300 g/m ) Then, the same substrate as
mentloned above comprlslng glass cloth and glass paper

was plled on the resin placed substrate as shown in

jFlg. 2, followed by pilling with copper foils with 35 um-

20

25

thick preheated at 170°c on both surfaces (by omlttlng

-hthe coollng procedure) Then, the substrate was

pressure molded.ln the. mold 1n the ‘same manner as’

descr;bed in Example l, taken off and cut to give a
copper-clad lamlnate of 500 mm square.d The melt v1scosity
of the resrn mixture at 170°c was 10 poises..

Propertles of the produced copper-clad laminates

are shown in Table 2.

ééhg.S at 50C 100 parts of an epoxy
urated pol'yester resin ( 10, a trade nanme, nfd. by Hitachi
h él 52 parts of hydrated alumina (H40, a trade nane, nfd.

R ) as a fiIIer -and 0.5 part of dicunyl peroxide as

(



. described in Exanple 1, taken off and cut to gi ve a copper -cl ad lahinate of
500 nm square. The nelt 'viscosity 25 of the resin mxture at [err] was 10
/poi ses. Properties of the produced copper-cl ad | ami nates are’ shown i'n Tabl e

-19- Table 2 Itens . - 19 = Per.f ormance Thi ckness
[err] 0.05 nm Warpage - - 1.5 "M 500 mm or | ess
- ds _ NQBQePQelrng strength of copper 1.7
‘kg/ cm Sol'deri ng heat resistance - 18 sec [err] Flexural:strength -
. 33 kg/[errThsuUratton. resl stance 5 X | ONmneG__( nor el state),,o
~ Dielectric constant Ltems - 4.8 Dielectric lo §r# S 0.017.
- .Surface roughness 2 - 3 lerr] 1 Exanple 3 The process of

" Exanpl e 1 ®hickepsat ed except for using ad. §u5s@n@ﬁennnly a swirl mat
having a basis weight of 600 g/[err] without using a surface layer 5 of

gl ass cl ot Wazpé@gehangi ng the tapered angl &-Bemmy/508 oy oF iless ace of

- [err]. The resulting copper-clad lam nates were slighlty inferior to those
=',obta|ned |N°E§§nple in war-page, surfaceNP@Gghness and flexural strength

ggeizng strength of: coPper . l 7 kg/cm .
s%gégeg?ng heatlreslstence.“ 'lsq secrx S
Flexural strength o 33 kg/mm
Tnsulation resistance 5y 10 onms
Dielectric constant . 4.8
Dielectric loss tangent  __'d.017
Surface roughness. . 2-3um
1 Example 3
The proeess of Example 1 was'repeated'exeept
for ﬁsing as subsﬁrate 6nly asswirl'mat having e.
baeis'weight of GdO'Q/mz witheut using a surface layer
5 of glass cloth and changlng the tapered angle (8) to )
- 60°% in place of 70°. The resultlng copper-clad laminates- ¢
were slighltylinferio: to those.qbtalneduln_Example._ _ B 'q

'I“in warbage) surface roughnees-and fiexural strength}
but the impregnation properties were_goed. o
10 " Properties of the produced copper-clad laminates

are shown in Table 3.



but thehinpregnation properties were good 10 Properties of the

produced copper-clad l am nates are shown in Table 3. - 20 - Table 3

It ens—' Per f or mance Thi ckness _

1.6 [err] 0.1 nntvarpage _ 3 nn1500 nm or 1ess Voi ds
None Peeling strength of copper . 2. CF%g/cn1f0|I Sol deri ng heat-

resi st ance 180 sec or nore [errkaghgxgral strength 25
kgl mm I nsul ation resistance, . X-[err] ohns (nornal state) Surface
roughness - 75 Jrans expldlneu apoveE, CE I IS not
necessary to |npregnateIFﬁEsf|brous substrate with a P EﬁrvéPﬁFsh

previously accOrdrng to The process of. this rnventron, It IS NOlL necessary
to use a | arge ahiuRhesk sol vent 5 mﬁthOut'rec&vér#ngllanm it is not
necessary to use the energy for drying to renove the solvent, which results’
in giving great Wekpages on saving the material 8 Eﬂd5ﬂﬁem@nerg}eSSFurther
since not only an unexpensive substrate such as a nonwoven fabric or the |

| i ke but al so 1¥oifigny conbi nati ons of .nuteri aNOR@an be used as substrate
varlous denands for  ,substrates cag easnl¥ be .satisfied.:

~ Peeling strength o coppe .
'ﬁﬂ' - foil 2.0 kg/cm._
o Soldering heat res;stance Cem e :
@ (260°C) _ 180 sec or more
| -Flexural strength | :25.kg/mm2
Insulation resistance ' . 15
(normal state) -3 x 107" ohms
SurfacelroughneSS N_.'ﬂ :"j 4 -5 ﬁm :
:_1 . E - As explalned above,.51nce it 13 not necessary

to impregnate the flbrous substrate w1th a resin varnlsh
: ._prevrously accordlng to the process of this lnventlon,
it is not necessary to use a large amount of solvent
5 without recoverlng,-and it is not necessary to use the
energy for drylng to remove the solvent, which results
'b}:' o ln g1v1ng great effects on sav1ng the materlals and -
h the energy. Further, since. not only an unexpenslve ll
snhstrate such as a nonwoven.fahrlc or the llke but also” |
- 10 'many comhinations of materials'oan oe.used as substrate,
* various demands for'snbstrates'can easily be'satisfied.'
In addition,'sinoe the procedures can be carried out
continuously, man-power can be reduced greatly to lower

the working cost remarkably.



I'n addition, since the procedures can be carried out continuously

.man- power can be reduced greatly to |l ower the working cost renmarkably.
-21- CLAHNMS-] A process-for continuously producing a copper-clad” *
(én1nate f rinted wiring boards which conpri-ses running a continuous,
Rprous s ﬂl” ;ﬂﬂ“ﬂ”ﬂt g partially (as hereinbefore defined) and 5

ernitt SS thernnsettlng resin mxture to the running

bstrate, Ian1nat|ng *a dopper foil to afll 8ast one surface of the runni ng-_
substrate; pressure nolding with heatlggéggg copper foil lamnated 10 Al
substrate in a nold conprising a pair osed plates at |east one of the.

plates having a tapgyRddsd c%'ﬁ'%‘j.'nﬁgugl%hgy:gﬁﬁgifxgoapg{:ﬁ{)ﬁ@*cigg lip

projecting fromthe plate and tapering I rec € opposed _
plate, suUchnirutle tHor @ﬂﬁﬁ%dpwi@inthOEQEBeﬁhflew céfiPri§&s Substrate wi thout
cutting the copper foil, 15 - taking of f" the nol ded | am nate .. -
fromthe nold whlmmnnmag g comt imbbotds ,afdbevuki 8gbsbeat®| ded | am nate. 2.

A process according to claim1, wherein the fibrous substrate conprises a

- glass fibre movenSN@Dﬂwcnssparsanﬂéye(hayhereﬂnbefoaaddgfbnsdf|in¢

"~ nonzwoven fabric or paper-like material as a corelayer.. 3. A
protess actdiitfeandiy & MVGPtéesﬁh§h8m°§ﬁ§t569v§ﬁ$i@slsl’stm??mis@tthmg

_r esin thulﬁrnein'gs s% sQ;l eéd to the

laminating a ccpper.foil to at-léast.one;sﬁrfaée of the
running suﬁstraté, o | |
pressure mdlding with heating'the-éopper foil laminated
10 substrate in a mold comprising a pair of opposed plates at léaSt_.
one of the plates having a tapered lip.sur:ounding a flat central ]f
portion, the lip ﬁ}ojecting froﬁ the plate and tapering in the N
direction of thé opposed plate, such that the plates pinch the
copper foil and the substrate without cutting the éopper foil,
15 taking off the molded laminate from the mold while
opening the mold, and |
' cutting the molded laminate.
2, ' A process_accqrding to claim 1, wherein the fibrous
subs;rate comprises a glass fibre woven fabric as a surface layér '§
20 and glass fibre non-woven fabric or paper-like material as a core 
layer. .
3. A process according to claim 1 or 2, wherein the
soiventless thermosetting resin mixture is supplied to éhe
substrate at the centre portion along the thickness difection of

25 the fibrous substrate.



substrate at-.the centre portion along the thickness direction of 25 t he

fibrous sdbstrate - 22 - 4. A process accordirng—to—any—onre-of the
precédlng cl ai ms,” wherein the sol ventl ess thernos reis
suppl‘lfed 40 the fibrous substrate partially so aglﬂﬂiﬂ"@imlr‘mﬂm resin
m xture 30 nm or nore inside fromthe projecting c uld when
placed in the nould. 5. - A process according to. any one of the :

precedi ng clainms, wherein the nelt viscesgey-of the 10 solventless
the‘ﬁnsettlng resin mxture at the nould tenperature is 0.1 to 50 poi ses.

6. A process accédrdi ng t oAapyoceesoacchedpngctei apy cPre et Werein the
copper foil is preheated prior to the [ am nation on the surface of 15 t he
substrate. 7. A mm@9§§§95b6éﬁémﬁg vBeERINoRRe oF Ot PR %ﬁ%ding cl ai ns,

wherein a cooling ste rovi ded r Qr he pressure. hD Id e 8.
A process accord?ng tgﬂﬁﬂygﬁﬁﬁtdpgt gs38 me%BEﬁPﬁﬁ %?%?%%eg ﬁ%tﬁe

moul d has 2 taper ed Dieel R bhoa -k 307169300k ouf 1%%1% ror e.

A process acc % 52y 66 eceding 1B erein the

lto'hat es of the nmoy.d a&f‘es%% n&%&%@ 4D RIABE ﬁbl.»aé #fstheverbn Ehaure 1 of
e

projecting portions of the mould.when.placed in the
y _ - mould. |
5. A process accordlng to any one of the
precedlng claims, wherein the melt v1sc051ty of the
10  solventless thermosetting resin mixture at the_mould
' temperature is 0.1 to 50 poises- L |
63_ A process according to any one of the -
precedlng clalms, whereln the copper f01l is
| preheated prlor to the lamlnatlon on the surface of
15 the substrate.

.t 7. - A process accordihg to any one of the
preceding'claims, wherein'a cooling step is provided
prior to the pressure mouldingjstep. |
8. _ pA process according to any one of the

» 20 preceding-claims,_wherein the mould has a tapered
| | | .-progectlng'llp w1th a tapered angle of 55° or
more. | o o
9. : A‘process according to any_one of the
preceding'claims_whereih the plates of the mould are
25 shaped substantially as shown in.Figure 1 of the

accompanying drawings.



'-cconpanylng dr awi ngs. --23- 10. A process according to ctalnal

‘bbStanLJﬂJALJﬁLim#€+Hbe%ﬁTe described with reference to any one of the

sss according to claim1l substantially as

| ani nates foor prlnted W ring boards conprising one or nore neans for

er ei nbef ﬂm“mmﬂ“ !@ﬂ h reference to Figure 2 of the 5 acconpanyi ng.
Ar awi ngs. ratus for continuous production of copper-clad.

suppl ying a continuous, running flbrou§ substrate, 10 a bel t—

~‘conveyor for carrying at |east one runnlng continuous substrate, a reS|n I

suppl yi ngp eans  GOYesdeduk taRrd 935 tecP A aliftS 1N siBRRhKERE 11 §NKs f OF
suppl yi ng the resin partially (as hereinbefore defined) and intermttently

on the rpéweiNbeEtrd IMRstribed with refer@PeOtomahg 6ARPOE tRe! Exampl¥s Ny
means for |am nating-continuous copper foil. on the running substrate, a

‘press prhlided wA lprocesss fawconditighgoa claimeil- subdthaniadllg ast hout
cutting the copper foil - and substrate, said nold conprising a pair of
- .opposed herginbefionefdasanideast with Fefezenze to Figurag2aofapheed |ip
surrounding a flat central portion, the lip projectiing fromthe plate and

t aber i n@FFPTPRNKARE G5B NGS « he opposed pl ate, a take-off device for

taking OH the m)lrg (':‘esgp}_)laarngi:rh%t efofrr Ocrgnttz.nuous productlon of .copper-clad

lamlnates for prlnted w1r1ng boards comprlslng
one or more means for supplying a contlnuous,.running :
~ fibrous substrate, o
10 a belt conveyor for carrying at least one running

continuous substrate,

X

a resin supplying means connected to at least one resin S

suﬁplying tank for supplyihg.the resin partially (as hereinbefore
defined) and intermittently on the running substrate,

5 one or more copper foil supplying means for.léminatiné.
continuous coppef foil oh the running substrate,

a press provided'with a mdld.fof molding é copper-clad
laminate without cutting the copper foil and substrate, said mold
comprising a pair of_opposed plates at least one of the plates

. 20 having a tapered lip surroundiﬁg a flat céhﬁral portion, the 1ip'
projecting from'the?plate and tapérihg.in'the direction of the
opposed .plate,

a take-off device for'taki67§ off the molded laminate

from the mold,



- 24 - and ascutter for- giving separated |aninates by cutting superfluous

aﬁppng.oyL and substrate. 13. An apparatus according to claim 12, :
i ch-further conprises a cooling nmeans between. tmnﬁ pl yi ng
means and the copper foil supplying means and/ or , mr"ﬂélm”mlﬁl ng pr ess
and the take-off device. 14. Appar at us accor di g td claim 12 or

wherein the plates of the nmoul d are 'shaped substantlally as 10 shown I n
Figure 1 of the acconpanyi ng draw ngs. t524 - Appar atus according to

claim 12 substantially as herejnbefqre descrihed with ref e 1o_any one
of L he ExgrrFI es. 16. AFSE & @%Eo%&ﬁfn&lt"&n& ﬁﬁﬁ?ﬁggﬁbg?l&ﬁ??g?%(y 15
S?amfaggn efore d Crlt“¥jﬂgt4ﬁﬂé¥ c%%pe&g%gglzaﬂﬁ Eﬂﬁs@fgggpanY'ng

' 13. An apparatus' according to claim 12, which

‘further comprises a_cpoling~meahs between the resin

- 5  supplying means and the copper foil supplying means
o and/b_r between the moulding préss and the take-off
g device."

14. | Apparétﬁs'according'to-claim 12 or 13 wherein
~ the platés of the'ﬁould:aré shaped substantially as
100 shown in Eigure'l_of'fhe accompanying drawings.
15. Apparatus accofding‘to.claim.lz substantially
as hereinbefore deséribed'with“reference to any one of
" the Examples.’ |
16. Apparatus ac¢ording t;'qlaim 12 sﬁbstantially
15 as'hereinbefore.described_with refereﬁce to Figure 2 of

the accompanying drawings.




