‘,'e3eL| X6ToB  TITLE OF THE | NVENTI ON METHOD FOR MANUFACTURI NG LAM NATED
BOARD BACKGROUND OF THE I NVENTION Field of the Invention The prese

nt
i nvention rel at i d fox manufacturing a | am nated bomwmmmlmmlmmml“lm
(I am nat ed sheemll ""mmﬂ@m@ particularly to a nethod for conti
manuf acturing a am,nate oard suitable far printed circuit boardsssssed in
el ectrical apparatuses, el ectronic apparatuses and conmuni cati on equi pnent.
Description of the Prior Art In recent years , reduction in size and higher

functi onEERIE 'OFf JHE) INVENFTROYd for printed circuit boards while price

conpetition isMpeqed PORTIARUFRFRURINGOf AMINATES AR MR It 1S i nportant fox'
manuf actures of the | am nated boards to reduce the price thereof |,

Digitization has al so been advanced in el ectronic apparatuses and the |ike.
Printed BACKGROUNIRIOFS THE-INVENTUON el ectroni c apparatuses are required to

have a stabl e IigIR]URNGE +HR0Y p,,rgyék_ghng such printed circuit boards having a
st abl e i npedances; ' Which is a base material for the
printed circui Thsoameesent eguivention haedatiegh dSieetd t MetedssEPFeci si on
(Lhi cknesamerdls e pdmldifildtdd Pa0a! ¢4aReRAECHSERodET, RIiddtheC [ CUI {
oards is_fa a multi-step batc ress nethod usin mul ti-platen
press . Iﬁa’ff‘lgg‘ﬁ]tﬁ’%ﬁrz s‘F%pabéHeaﬁ"’&'(;s%r n’g‘i”h'b’d?“‘%lﬁ}é'r d?a’é‘b‘tgaf%b‘Flﬂﬁt &ials for
| ami nat edléminalised damird etuidsbily donp priatedl cdrcappebodnds usedddpreg, an

internal . oPesft£Eati r Cpbata¥8Eed, P2 élgéugaﬁi&r s#gmgsat eand the

li ke are Ere ared,, and each set 1s placed between atens in the
muf ti - pl aFSHOPPEERTIQ®, $HAPHNEY are nol ded by heating and pressing
si mul t aneously 1 However, since the produvtivity of the nufti-step batch

press method i Hdf-igtdicn e finellprilb® Reduce the price of the |am nated

boar ds . by usi n?t‘h‘l"S"n'ET‘rrUd'—l'n—The—nva'r—. '.-steg bat ch press rretgod each

| ani nat ed boar % F&idedearderTedtrigirhiBssire A 3GAETIHRIVIH so t hat

it is difereufartbeobtegquised ffoxr epxtirgiedkicitdiuditneésardsevhilerprhee t o

overfl ow @ohB8tition is becoming more severe. For this reason, it is
important for manufactures of the laminated boards to reduce

the price thereof,

Digitization has also been advanced in electronic
apparatuses and the like. Printed ocircuit boards used in such
electronic apparatuses are required to have a stable impedance.
For providing such printed circuit boards having a stable
inpedance, a laminated board which is a base material for the

printed circuit boards is required to have high sheet thickness
precision (thickness accuracy).

Normally, the laminated board used for printed circuit
boards 1s formed by a multi-step batch press method using a
multi-platen press. In the multi-step batch press method,
several sets of materials for laminated boards, each set being
comprised of a copper foil, a prepreg, an internal printed
circuit layer, a pair of mirror surfaced plates or the like are
prepared, and each set is placed between platens in the
multi-platen press, so that they are molded by heating and
pPressing simultanecusly.



resin. In the nmufti-step batch press nethod, the history of heat applied to
each | am nated board during nolding varies fromone | am nated board to

anot her due to the presence of nonuniformty in the tenperature of the

pl atens anong respective steps. Because of this, differences are likely to
be generated in the qualities such as noldability warpage, rate of change
in size or the like, so that it is difficult to supply |am nated boards
with small variations in the quality. SCARY OF THE INVENTION It is
therefore the object of the present invention to provide a nethod for

manuf acturin | ual ity l.am nated hoard w.th hi roduct.i Vi In
order to ach?e@%ﬁ%ﬂ%gb%vec%tﬁl}?ct‘?fmldﬁé’tﬂ‘yg§¥n¥%i%&ﬁ&%ﬁ"?geﬁﬁ%ﬁ: dto a
net hod f oPTREAWSIAY Laglew) diti hat@tf Hivarkk, tonrediaoh thhepritenofl thenpri ses
the stepsighifsepatiodidd by it LAY ALCIAL! PLE hMRIR L dusgriiaat L1 ng

resin said Erepre% havi gglc oth surfaces ; and ‘contl nuouslha/ ng at | east
one net al PFGPF P§thPdr e £8Ch amimatade hpandcig mokded yrdemia Bidfent i on,
it is prepeessdrehat 2theoplepkggemclsyderat i st ai eyesubetonghtarheet - form

base to Wi,elsa;5 r t] LD 1S, | egnated, and a.sec ayer

whi ch SSW?or rregl%ﬁtgoggggf:e%@?c%§%é€é$%%£@%? {%@ %or 9 %8?' §€d%)+c)epl ying a
therrmseti’-'?ﬁénresi n thereto. 2 Further, it is also preferred that the
prepreg includes a first |layer having a sheet--formbase to which a

t her nosetti.ng -regi | s,Lopregnated, and a second | ayer ich is forned
onto the bdtﬁ sgﬁfégicee “%#E?ﬁgg?ﬁ’ﬁecqhﬁ’é?sﬁﬂ‘e&%ﬁgyiY‘?bggiﬁ\ﬁg Be#hg resin
thereto. PEPlAed t¢esch paminated hdaund theingtmwlafingewaries fueer endaft er,
ayer s hogher paeand k¥ edettied s (PHOYR dddibe OF ontpddortiutye 111 M
pr)éf erredlltlr%ra}t%et e eea’f:a*i‘%/lfei y°€f tﬁﬁepgﬁ'é?ﬂ%sé'{“f’PﬁgrPé?F‘ﬁtgg@asltﬂpfhe first
| ayer is E§gamseedrthfissatidfienencesoare Eukihgrto tbe generated dinethed t hat
the react iqually tabst Sech My MO3RADE DYty OSidTpisRd Loel g _aﬁsagg $:2¥8%ei s equal

to ox' sng| t.han 65%,.1n the, present invéntion, it is a referred

t hat themr%r’e;ltg\[‘eflg i B MY ﬁﬁo’cr'gld)"flfaﬁd‘&& £ SpP Ly, LIRLLR Ibgafﬂﬁ prepr eg
i s bei ng Mddhssmedinviezlingionst inathy. qFaltityer, it is also preferred that

t he bonding of the netal foil to the prepreg is carried out by passing them
t hrough be pair d rolls . In this case, it is preferred
that each : I

saritace formed froman. elastic nateri al .

It is therefore the object of the present invention to
provide a method for manufacturing a high quality laminated
board with high productivity.

In order to achieve the above object, the present
invention is directed to a method for manufacturing a laminated
board, in which the method comprises the steps of preparing a
prepreg having multiple layers of thermosetting xesin, said
‘Prepreg having both surfaces: and continuously bonding at least
one metal £0il to at least one surface of the prepreg.

In this invention, it is preferred that the prepreg
includes a first layer having a sheet-form base to which a
thermosetting resin is impregnated, and a second layer which
is formed onto at least one surface of the first layer by applying
a thermosetting resin thereto.



Furthernore, in the present invention, it is preferred that the netal foal
has a sticky resin |layer. Mireover, in the present invention, it is
preferred that the nmethod further Conprises the step of heating the prepreg
prior to the step of the bonding of the netal foil to the prepreg. It is

al so preferred that the nmethod further conprises the step of rolling the

| am nat ed board continuous |x after the step of 3 t he bondi ng of the
netal foil to the prepreg. Another aspect of the present invention is
directed to a nethod fox manufacturing a | am nated board. in which the

met hod conprises the steps of preparing a prep which has a single
therm)sett: ng rBsrthdmydr, is%m@rﬁvﬁ%ﬁwrnﬁt bt preplagemiclardesd I
cont i nuougl g | : e et al foi aving a sii i ayer to
at | east %n%lﬁ:ggggr%ﬂ@?%r%?%tgg T %ﬂf’% tr?e‘f’hb‘gt' ai?lt‘%g‘%%sfée efred t hat

t he met al TPELN. 3% igpregngdesl.yandnicstecand Reypraprich vilsi formgd qittepreg i s

bei ng f edrrehsitdnshskadey OFt t1e el YstRY b 1S ng! FRb&&EEthd hat the
bondi ng of_ _t he t al fo?l to the prsepre%é}'leéygzw'?gggo%?hgy passi nggtthem

through bEEREBNBETeEAst a pair of rolls . In this case, it is preferred
that each of the rolls has a surface forned froman elastic material. ' :

Furthernore, itgd fegre t f h i step of
heat i ng tz gr e%l?]zgp%re“l o?'Et (;{Btt [E’E%’%%gréo? ?ﬁ%t bg{ﬁ%i %tg?r?%eéﬁé?%ﬁ oil to
t he prepr §.° thadttafd refeareddicer "Foasddydsy™ Ans the theagesebtinthe

present i meeihiwsedvinl the BPRAY gayevEd HikBekoth HYVtRA 066 AHeDEsOMEL Of t he
preferredlggigg(ji ments wll be considered. BRI EF DESCRI PTI ON OF THE DRAW NGS
Fig, 1 is a“schematic diagram which generally shows the manufacturing

met hod of a |am nated board according to the present invention. Fig. 2 is a

cross-secti onal Initisveiaeh , SEharBprogekyreanayst ¢ SXaSPICLE} oF Phepr eg
manufact ueed,A6E8LELAY F8siRCUBLESER! thEVEILER 1ader is equal to or
greater than 85%. Further, it is more preferred that the
reactivity of the thermosetting resin used in the second layer
is equal to or smaller than 65%.

In the present invention, it is also preferred that the
metal foll is continuously bonded to the prepreg while the
Prxepreg is being fed substantially vertically.

Further, it is also preferred that the bonding of the metal
f0il to the prepreg is carried out by passing them through
between at least & pair of rolls. 1In this case, it is preferred

that each of the rolls has a surface formed from an elastic
material.

. Furthermore, in the present invention, it is preferred
that the metal foil has a sticky resin layer.

Moreover, in the present invention, it is preferred that
the method further comprises the step of heating the prepreg
prior to the step of the bonding of the metal foll to the prepreg.
It is also preferred that the method further comprises the step
of rolling the laminated board continuously after the step of



Fig - 3 1s a side view which schematically shows one exanple of a roll used
in the manufacturing nmethod according to the present invention DETAILED
DESCRI PTI ON 4F THE PREFERRED EMBCDI MENT In the follow ng, 'a nmanufacturing
nmet hod of a |am nated baord according to the present invention will be
described-in detail with reference to the preferred enbodi nents shown in

t he acconpanying drawings. Fig. 1 is a schematic diagram which generally
shows the manufacturing nmethod of the | am nated board according to the

present in hown in Fig. 1, a prepreg 2 supplied froma prepreg
suppl y seéf® |0h°§gﬁ'§9f%§ %‘Pt’i‘%‘éﬂ-yf%l nP e IIGEeI At the sane tine,

netal foils 4, 4 are respectively supplied from netal f0|I supply section 3

using feed roll f e ,res ectlv bonde 9 t he
pr ep?eg 2 whi chﬁﬁa R%éenéﬁé%lt e&ogxll?%‘ PE&&FP?} vt o 7~L ﬁefﬁ%€ ‘{)ass
through bé Wedhodoifioy Banufacsbyingr wi dg:ranlaaﬁdnhbeddboandwhfmsth@r ned

| am nat ed metaiod Cﬁmﬁﬁﬁséé) thd %Ebb@goﬁeﬁféﬁ&ﬁmg}l P?eéfég vhﬁéhsh§¥ dolling

up the Iagl “ﬂh‘ tgn oard cgﬁil nuouSly around t section It is
possi bl e o ¥aTuAeENPEe “F’aﬁPﬁé edEEr d S@dht PFGBHSFyhaTﬁngP%T:}?eg used
for this istrSacesn andl edesimubuiple boaishg @.’i; tLb&l%HDSﬁbt megalesotl Wth
floss arr gRgemgn bl I’OVId S _| ich
their respecti vetﬁ gfg'??cg%§§>%hl ?t%’ d:% fere g?’o%ég.@ggg ‘s’ho#| n Fig.
2, the | al¥RF&9‘board of this enmbodiment is corrposed of a prepreg 2 which
includes three layers of thernosetting resin. Nanely, the prepreg 2

includes a first.l Y. na her esininto
a sheet-form bage ﬁ%?gerlgé‘fﬁ‘g‘imﬂ" ;lndpg:pé%gﬁé Pﬂ?gé m?tf(za'atfloiga *f or med
by coati nfAHEEREEIESRPRIPR tdhe BrRedel Whides the px\epseg i befngayer 21.
In this needersubisttantip®igi beetioalnpart different functions to the first

and second |l ayers 21, 22a. In this regard, it is to be noted that the

boundary between the first and second | ayer can be given a continuous
structure wher eFUREREE: HY 15 8l sonrefignnesithit bhe hondinyerf tEanetrds of the

sheet -f or md:ase:manw ipepred) Ude dhrthiasd dutdy %?s%ﬂ@t He threlaghs a

gl ass wav f.abri | ass pa g noven or
nonwoven fa rlc %Fr:rl% tgﬁaﬂ%r\l\?sﬂﬂq[ t“fﬁﬁe‘rgﬁﬁe H&EFI&FG STECE woven
or non\/\ové'l?ﬁtalﬁqw of #he oelikchiska ‘surﬁedeofomtfalﬂnc:m farbelastdrebon
fiber, m netwdrifdiher or the |like. These materials nmay be used al one or by
conbi ni ng two ore nore of them Anbng these nmaterials, the glass fiber base
material is Earti cularly preferred By using such a material, it is possible
to enhance t SFurthesporendisi e ghwifidririen dhathaHeaneticd shosther

Exanpl es Cﬁoﬁﬂﬁé&&&ﬁasﬁééﬁ%& ﬁsatmnbﬁyggeg@es XYoi G Qneasgw%@ I C

resin, a r esi helr eS| and the 1|1 Anong
t hese reS| ns rp% %‘1&?0?% FZ‘& Refe pF@F‘ér FEdth%nEF%P’b?%phenol A epoxy resin
i S especi aIIy preferred. Wth this choice, the electrical insulation

property and th@mfé%@etaaeaﬁsidc@é”sbfuw% dé’%ﬁa %:s bE i1

preferred to us % ole A'e x resin an 0 resin in
the wei ght?F&ITH ofm§§ t%°f‘o 861%10 ncF‘HRa‘ieé‘tesHBEPal F’err HY? g o use
them i n t RegerinkisnsBOL: tixé refiredd8mbodihéntdivwa lJahbeceons hdedwshit
resistance is also inproved in addition to the above two effects . In this
connecti ongdodd 4o not ed t hat in this invention, an am ne-based

curi ng agert—suer—a PARPEad il DRAWINGS| j ke | or an, im dazol e-based
curing agent such as 2 phenyl - 4- net hyl - 5- net hoxy i m dazole or the |ike may

be d th f )
R nds oo et ST A0S MELTRSHLIN Gy B T eren

t her noset t TAG TR JthAd Rf theldpinated tb‘?%r%r@‘é??‘éﬁ‘ﬂ otust’® he sane
ki nd of thereserttinmvprion.

Fig. 2 is a cross-sectional view which schematically

shows one example of a prépreg manufactured according to the
present inventjon.




resin for both layers . This nakes it possible to inprove the adhesion
between the | ayers of the prepreg. Additives such as a filler and a

col oring agent may be added to the thernosetting resin. Al though the kind
of the filler to be added is not particularly limted it is preferred to
use an inorganic filler Wth this choice, it is possible to inpart the
thernosetting resin with the tracking resistance, heat rosistance, |ow

t hermal expansion or the like. Exanples of the inorganic filler include
hydr oxi des such as al umi num hydr oxi de and nagnesi um hydr oxi de, cal ci um
car bonat e, tal F19aPlisasided/ien whioh sahiematacalhyishowsgirgexdnnled cl ay,
bar i um phespaai-emndséaeml&ee iR d ﬂ%é%ﬁ%ﬁcﬁécoﬁhgﬂg NEgN ghedr oxi de
is part|c§%arlé referged Wth this choice I's possible to further

i mprove t RESFPREKIAY®PELPLt ance of the laminated board In this connection,
it is preferred to conpound 50 to 300 parts by weight of the inorganic
filler w C r i etting resin. If
filler w byhe8RBChERERIPRIOR' P St HiRoDIRERRSC by wei ght |t her e
is a case that the inproved effect for the tracking resistance is |owered.

On the other hand,thd fdl10%E88J0Sa 3 Peddturdhg\RbEbatderL 1hniRatase t hat

t he solde I|t ne Furt her, exanp e t.he col or| ent
include a ?P’Eor eéS%ﬁﬁf‘a?Z“’g?%Ph%r?Fﬁ‘ég e Hiiﬁrb? e o Ta bﬁﬁ Jg’(‘Jt he

t her noset dekgidesith irmfsrengemghefnreﬁénm ehbs@imeity shbwniin bloe

parti cul aakcyokpdn! g,q_ﬁgaa,h(mgggs it can satisfactorily inpregnate the resin
so that any nethod such as i mersion of the base material into a resin
varni sh, coating of a resin to the base matarial using various kinds o
coaters, or spr8}gnglcfs @ sebemat$cniylagspe ar}xmaygbmezmmm esthowSuthéer

al t hough muﬁwtmmgt meghse%flstﬁ@&agp%afeeﬁ%o ﬁaeé teeenad | ayer

may be of hes mlia g is prefera enp oyt ose h different
condi ti on§’ espn PEREFOP h S SRR Ay FEE -t he R HFSRISS 3 ﬁb‘PPééFﬂ of the
first | ay&rqns anprepuegi supply ysdctrmdned het foll verpredrry adinvfeete
reactivii¥diad ORe! thBBahfatsfl, IHEcLLCEIPACIL) NP LR8I dYedilfelgooNd

| ayer. The fir t%% mf erm)se ti ng resin Vi ng_such
reactivity “f‘l?r}?ﬁ OO RRE RRLY RIRRGE SechioRfed Suping i £8esh TOL 1fhe
| ami nat ed Thesred medad fbm::et.omdai:ayms;ﬁ@dstmﬁhnf bblnaeaheé NElse ipirepgeyesi n

havi ng su t t Oq | t al
foil . Th?ﬁgg% &ﬁg Meéﬂqﬁédt%b n$ ess % ?he ?X"'é}pegf %yergﬁl S not
parti cul arfBF4sh tt?ﬁ}y"ﬁ?c“ rells EPeFBPFQHYtﬁ%‘m%% g gkaninated jbeaddual . to
oL hlk gher 'ﬂh&nf&i&ﬁed Jfrdnmum@jsoatdgmmaleotaoréyiiwrsadmmve ddimgsheet

t hi ckness [ 0 tio I vity o
t he therno%ﬁlﬁdf%em r?grlh% ?’%m’g g Egg %%‘Pi teﬁ‘gdb ‘?l (ﬂhtel ‘%ﬁcstl t ed,
but it is Preiet the ¥aktinheepthen b iy i%peqaablectq)manuﬁeptuﬁarﬂ%%

Thi s makeslartirpossd Moadd dontiiRgbuklpl ove the adhesion with the netal foil.
Furthernore, it is preferred that the reactivity of thernosetting resin in
the first | ayer is equal to or higher than 85% and the reactivity of the

t her mosetting r &31%h DLPRXY ¥6e8nforaybisi snegubion oineludee mehedPs5% | n

this way, leayewklidf amdmmoisee ting ﬁé&ﬂﬁt S witH Af1a8baveangenentl ion nf resin

dust by | o B 0408016, UabE ol LIS LGP 20,0 L0l Xe boosuapy ssed.

In the present 1 nvent TV y of the
t her noset tHA¥SFR TR | xR iR |'5P~§§9P?&§lér fll§°9®°t1§ 95% and that the
reactivity of the thernosetting resin in the second | ayer is equal to or

| ower than 20% ( |4 e a 0.1 to 20 Furth it is
most pref er abl ef%gggﬁe r%’g%@t}z i £h° g‘%’“ﬁ' t?ﬁéar rﬂﬁ‘é?f@%s@@?ﬂ ®%he first
| ayer is 955t §oBBIFednatt ﬁawllebé'eEIe@cMhmcw igfclvde s s elayens resin in

the secondtheymbséstefgiatedih Of NARYEY ta?@ p%_(b@regﬂi' in@'ﬁ%&s't héﬁﬂﬁi’t ble) in
ee | CKNEesSs

addition t e gve [ adphesi on

preci si on %?{’?ﬁeiFp#ﬁ%{ig’ybéﬂ?ﬁeﬂﬂﬂg%ﬂ% Br A& TR G FESFEnEPEPI Bn of
resin dustsBestr ot hassmateniak 8ldnt amh aovecdnd laykxt B2a r(@ian 22a) i nprove
t he nol dabfbiinga Hecataayi thd m@%ﬁasa%td%efsgfw@nbuoéhféfé@glufa&nécanm ng
Calorinmetry (DSc). Namely, it can be determ ned by the follow ng formnul a
(I') through conparison of the areas of the exotherm c packs of reactions by
DSc obtai ned fox both of the unreacted resin and the resin of each |ayer.
The measurenent may be done in a nitroden atnosphere with the rate of
tenperature rise of 10C/ mn.




Reactivity(% _ (1 - area of reaction peals of resin / area of reaction
peak of unreacted resin) x 100 (T) The reactivity of the prepreg can be
controlled by various methods such as control of the heating tenperature
and/or heating tinme ox' adoption of irradiation with Ilight or electron beam
or the like. ' However, the control. by means of the heating tenperature
and/or heating tine is preferable in the sense that it is easy but has high
preci sion. The anount of inpregnation and the anount of coating of the

t hernmosetijn SI ns differs dependin pon the material, nature and wei ght
(per unit ’alf%a) B hélsheld- FHR aﬁ‘gﬁrba% it RASHLPIRC &G JRGF 3 t he

wei ght radiffeferthéunetiionboro the srobdndayesond LRyees@act 22, t Ha resin of
the firste ot; 4par, ul.ar u 0 be in
the ranget i o o9Bidt o O $8ba oA AASE o'y ‘bm&w EEHESEITD Phe
range of H1ESt ANdseqend Hﬁf@fﬁ:m@c@e W%h@eponhin“ﬂ@%sswl&ﬁ@%n and
the fillivwgepsopies ot 1dperedre M¥rydd \Githigadnesenére i nproved. If the
wei ght rati o exceeds the upper limt, there is a case that the inproved
effect for the sheet thickness precision after the nolding will be | owered.
On the ot her hdikpmpXes ofi théehewt-feribase materialhareiude a glaes t hat t he

ef fect togppg¥e h ti rec[rq.%E ngs 9
as wel | ajsf tﬁg gfhs%c?a'?gggr&%vg%?ht he med f[]éllér;% Qéoﬁ}dqu t{) | stgérasé%% he

moi st ur e 3BREPPER FRPELE L i HRSH RANCTY @ MONERe QT rrﬁeww?lal LRI i tuti ng
t he net al fofwed ¢H PEpersedynthdtics FHBYENbEOBhe SLNGE; RAK BCkbash Yo | M t ed,

but COppeﬁoﬁﬁgﬁ?ﬁoﬁgﬁflél Ié))ﬁ)artgr altﬂ%‘ ?%0{%&%% (lﬁ:hg%gﬁtlr&o% 1b&¥, the i ke

nay be used erre NESS 0 o netal fo-~.lI
.S in t hEFRAReEHPeD, t"bmﬂ?a@i fibagRoF tthes 1dkgeci BHyese nageslalFotRY hat it
is in thebpamm efloBeZot by3conbiniddtiwbi drefibedi g Bhens Udhongthede f 0i | 4

| S bondedpgeatiBugyS!ehd Oghold §iﬂ§§ o steh%né%{e%q Y df 2BafEech ggf,gabove)

Al though the netal fal |s not ~.cularl rred
that it hBS®EeTE¥pekry *?léélﬁﬁnsaw%h édnqti%f%flﬁf'f a%cls PREEiRARLY P PBS8ible to

i nprove t hbeadhtEEnasbeantesitdestaillitwids and tikdmibatREEHoall €OvVer, the
metal foil having such a sticky resin |ayer can suppress nore effectively
the format~. on of resin banks at |am nation of the praprg and the netal
toil as conpar eB*afphes nbxkhp Fhezmosertingt eaknafihetude aphepery

Ionabl i ntg &esnhev&rﬁném?e&%a.w Oafﬂ%&:ﬁiwﬂ%?nwhﬂ&@feﬂeﬁemﬂddl n the
am-. nat e n oi] has a sti resa~n la -
becones p%sels%?%% aﬂ& Spr 8UCPAAGER 1?531"5’ gh?h%?mé‘ﬁlslﬁ‘gifem n

| ayer. Th@@qfsf’ryséa@edahmenbdm epOKH resdm ks sspek;calbsmefea;ted can

suppr ess WithgeReeathencaf ﬂ%ldlei&'}'i%a&t i3s@ThBabh Vi eﬁé}ﬁ shicerheg and
t he netal fc.&es t her eb~ gmef%‘?revent vol ds ‘an | aa ,that are

generated I i ERE™ Bﬁ?ﬁﬁﬁéﬁ A ngMPTesVER etk jcfhé’rte “BXSRs or the
li ke that tecuae ﬁtrbitsmxmlmah mw resiiln end Haosldlaknepesly rEwin é8i n t hat

consti t ut Q:fhet\h@i@ﬁt e taedob ay % é6: 4t af?&rjk' fé'%ggéb)iah 19‘141%%1:‘2% an

epoxy resi enoxy.resi the resin
for constl‘{a)u ﬁgtﬁﬁ 1(5)'? @l?yr?gﬁ? qr§§e%° T 7P:3P. Fit r‘étf"e‘? é’&°é"°t°0 use a

t her nopl adiiec hpg@;u peaigtagoe dsciadisp fnpraged ol eddiztonetghthefabayee t han
10, 000. XfteidigepBbes! aMLRAYS JBHnMIdNn WeE Qhyt tdt% h LSééat-Jm: :mQ:h:LQOO

there is a t hat _t he ont~rr ous nolding o nat board is

af f ect ed l}ﬁ r‘%jﬂ{‘e' Sgnafna opbat ‘g%’r‘ré'ﬂ’rgeﬁg Ehn%?a‘f{g ’d’é’b‘f%se of

t he gener &% okhef like.r eet nabarigdazole-based curn.ng agent quch as
2-phenyl-4-methyl-5-methoxy imidazole or the like may be used

as the curing agent for the thermosetting resin.

Although different kinds of thermosetting resin may be
used for each layer as the thermosetting resin constituting the
layer, it is preferred to use the same kind of thermosetting



It is preferred that the resin for constituting the sticky resin |ayer
contains two or nore kinds of epoxy ~ces5.ns, and it is espeoial.l.y
preferred that ~.t contains epoxy resins with different nol ecul ar wei ghts.
Furthernore, a resin which contains a bisphenolic epoxy resin with weight
aver age nol ecul ar wei ght of 10,000 or nore, a bxsphenolic epoxy z~esin with
epoxy equi val ent of 500 or less and a aur~.ng spent is nost preferable ) By
using this type of resin ) it is possible to keep the inter~.ayer thickness
by suppress%ggé{he flgiditg to a lowlevel during |am nation through the
use of thESFEEHINEO YOxs  waAhis Bakes AbapesHiie ontepeave dhehe
conposi t ~admes Yon dse twesmpllics cthy¥r A oFf rtgieeps;egmegent of a bisphenvlic
epoxy resin with weight average nol ecul ar wei ght of nore than 10, 000 nay
give rise to a case where the flexibility is too high due to a | ow
cross~l i nki ng dekbitives muichcasi agfidhdrtand cavddninghagentordyabel ity ire
coating i &dded e€é ethdUenédPmdsdt Sihy I SEGOS| 1Y AEBu ﬁeghgskm{ dshuef a

a

pr edet er nj ncentration. Wth a single_conponént of a bisphenql.ic
epoxy res ﬂfg?f:ﬁ:&ﬁg aé%iﬁ‘ﬁ&?e’i‘ﬂt QPrItégggFﬁéﬁ gt ted. nit 45 Rref el that a
hv~. dup (te wsslarmfinbrgandei fiilleri sakitAndhtentholess Ldi pessitile be
affected gyrinpardethend Q! = anpl es of
the curing agent _desc%?%lerﬁgas%fg\ilzgngnﬁiﬁewég}’iérlr‘legg’g# €~ ég@ currfc%' agent or
fihe |ikeleRbrRfAFtange  doy; Ehermal e¥pangion pssthe flgkeconBXaMRE9sg t he
stink reseofi thgeinosganicesiibyer ol Ngr@-dH1FRRERACKCaSPQYYMIAEL N W t h

wei ght av e i r& 4 han LO 00Q_and bi noi i c
epoxy resiﬁ%agm6¥ﬁaéggﬁ§aléa%§%g%ﬁ %#p?%&se ‘t ﬁflﬁ“’é&a‘ Fﬁrﬁﬁ‘é‘a?%t i?)g%f' ( 50 to
70 ) to (¥8blestapiteywdkumipg, siliqacunttpedadpyc fEFeACkaysi PRGN t he
wei ght avphagphabtéeandartiikei ke Of X0yt BROsd 00Dt aficé LS SaliRina®W %

there is t(’igmi | di.n ).l . be affected d an
odourrenc§Y§?§$églgﬁ{sb?r}%s urjiar%g'?"tjﬁlée %ﬁﬁ?ﬂg%tphghb?e‘g?oeié:eangst sg nmet al
foil. On PRESEPHEr tRafNFLhEE AmDrevecybertwrokingeresistancesef t¥he the
adhesi on Bamimateth®doaxdir egrenéhibe cdBhabthon, | 1M |1s bgrépverar. tdhe

wei ght av I | .a i an he agured . by, for e | e el

per meat i o%B@%rggggt%&#gp%?/&?d%@% ?Y,we rgeﬂgugbeoﬁzﬁaﬁﬁ’lﬁléﬁﬁgfaﬂlg%

measur ed BPSPEEE €& Parpsrehwedichtaef khe tharmosetThrg ttesickne’E of the

is_ti _ci<ydr ethe amyenttier bﬁ’ea&?hﬁﬁ' @Hof@aﬁf@fﬁ{ r Qi {,eig‘?rg? Qg.%gigyl arl é _
imted, i referre nit ~s inthe_range o 0 30.um and is

especi al | 8'% %F%%éré‘e%%gr? ?ese §%Iaﬁ tttbr?ei‘?"ﬁﬁ%‘éQ%Pfchtg;(?%ﬂb? tragkingeat ure

of this i mﬁﬁﬂiéacpesﬁdbgwguedhatom thepoeheeghand, tie iiexdcekds| 3a0e

cont i NUOUpay-tROBE i ght ! ‘BhérgQ@négd&nth%:@%h%é&fﬁ%f%i%t%%ﬁc%ﬁgg' ng of

the pxepreqg _is n rticularly limted. For exanp t or feeding
t he prepxggolrﬁ aol‘fﬁf%q} aP* ‘}/Je?ﬁiﬁﬁ, the FHEHRAY faFeRectnty ¥he®pr epxeg
in the vefluezesgengcayonormaghbeliked. Anong these methods, ~.t is
preferred to use a. nethod xn wh3.ch the prepreg 2 is fed in the vertical
direction as sh in Fig_. 1. Wth this nethod, it is possible to reduce
variat- ons in TS '&"rr}'&??‘? 7o imRRpeIratingsthe theamesatfing Tegiednb§ t he
presenoe dheufoeh-proasiitembase materital is rdti pacthodlaehy Limikedpr preg 2
i s heat ed day16hg 4@l BaAnSHEEL SHafdt1ng i&ﬁrég&abebfﬁ%&gegﬁnt,% REGR' €9 2

e to

and t he rr%t%l mfghlg 4. 4. In this way, it IS possi _manufactyre the

| ani nat ed Ddalg “SPATYRATF ABRLFRLCR AL thecbase Makemigl-iBle & TErte. | 2

The heat i Vgandigbor geatdngsomat restn itouthe yadd mattedialutsitg ivarpoaker r ed
that the tafEXalcUE8atars) 0 dadyfad cially
preferred t att(ﬁtge terrpe?at%,??r{x?}ig%gt %glégrn%%%%g%gagosgé%%ﬁ?% this
choi ce, adiie® ‘bet ween the prepreg and the netal foil during | am nation
can be enhanced, and voids in the prepreg can be further decreased. If the
heati ng t enper a8 nes- | r. lJd.mt he i ~ t hat the
adhesi on \#ieﬁll bgﬁé:g:th'g?i'o?g?%%moghtgﬁtgle%ésretﬁaqﬁa r%’?“[‘.gtﬁ}xé%%&? t te upper
limt , thHereey 98 ctRe FRSPRE Ry iRy badefgbbe smaemitindecdifpdsiti on.
The feedi rerefdmahley tof crpdoyr ¢poveq witROodippetént| @ongitidiid.ed, but it is
preferred that the feeding velocity is ~.n the range of 0.5 to 24m mn, and
is especially preferred that the feeding velocity is in the range of 1 to
|Onfmin. Wth this choice, it is possible to manufacture the |am nated
board uniformy w thout |owering the



productivity. As desCxibed above, in this enbodi nent, bonding of the
prepreg 2 and the netal foil 4 is acconplished by pass3.ng themthrough at
| east one pair of rolls 5. Eacsh of the roils 5 has a surface | ayex 53
conposed of an elastic material on the peripheral surface of the roll base

mat ox~. 8~1 51 thereof as shown xn Fig . 3 . Wth this arrangenent , it is
pvss~.ble to further inprove the uniformty of bondi ng between the prepreg
and the netal foil. The elastic material is not particularly limted, but

var~.ous kinds of rubbers such as silicone rubber, isoprene rubbey and

t hyl - | t ki.nd f t.h | ast | ast
Such asa boty & PRE bl M B o She i e d A PR RSP o
el ast orrerf-'*- é AR sl sotepantioupandyi tirel el ivtert mylbepltﬁ@d‘reﬂrmng
these rubbgss, tl‘§é |ﬂe§d&ﬁvri“k§b‘irs hiﬁhgf.e{ﬁéﬁ% tT%é“tﬁ@' RHo RS A18Rgey and

the netal _foil é %Be use of the aring pressure between t he

rol1s ( theSHPe? eaFecrndd lﬁéfte\ﬁeen'l'ﬂ‘ﬁe frltﬂslts %aﬂﬁ sEnesy ofc Hher | y

i (rjn ted, bhermesdBting repmttervm@asmx beabalvmey][ﬁmlehs&otmp&weg/ ﬁ"z’

and is es i L t ange o o) The

t enper at u?lz& %{é%te%g'lc%‘ I'S %Q?QE &i’ ‘%eghe 9 ?‘éﬁdtho | S pr eferred
to be in FRERAnBYRF foUmed z@oeheantremoespemr rqspmehev#rmj guhhe in the

range of i:eectmisﬁcfuﬁ@tmrweﬂnﬁm\ee,tnw%@nes&bﬁpwgnhe% NEetRIsi ngl e
therrmset {3 resin layer is used, is.preferable to use a netal foil
1 ck

having a S y resin |ayer along vvrth rolls whose surfaces are conposed of
an elastic mater3.al) Wth this conbination, it xs possible to nmake the

bondi ng bet Weenm@ecﬁm %@dthgetﬂgh%sggtin t 2t 16 q_gldtﬂgrf;g_rgﬁ even zu

t he case av. a settr n res er is
used. Fur ‘[ﬁﬁgr&? i}vg ’[g?#%uicaefgﬂ’ l?‘?‘l??gpﬁ’é’f tF kP PREE® Fﬁ%grtg‘éEaﬁ’ﬁ ty of
the ther rr5§§t3i'-i-ﬁgt¥eéb‘n eaualt He simdiighdiervioset 85tg rEsisn hakes it equal
to or hi gbehstbae %%urtﬂmier Qh&%’ﬂ?&é‘n&?&kdésé %&%&%&Qh%fo
manuf acturtg rsle |.am, nat boar contr nuo nor e ner. the
Shore htu; dne atg ‘tﬁ%‘f ontRhaddat ﬁﬁe Ité’?err%"‘fc"c’l't'é' ~o‘? % not
parti cul arthyrmpaetnupgbnesm in stips efeararel] Yaydye iagumit tparjzrichlg:hky t han
50, and laieﬁraeal aiaw ﬁ%rﬁ&%&%éaet Qtt@ﬁ r?@&@tﬁ%lg%fsoqugl tof the

Shore hardness of 5% er xs | ess t IS a case
that the &8r BV'FFtV‘?}? Gt e oFBif Makemidy PaPodPLe HetiT'dieR dMPEQVher, it
i s preferthedadtimntidmmeithi themesadffdile spafeBermoyel it $s pyeferredoz~

Ioarger thaRa@. mrféﬁiﬁ. Ckneééﬁg#@{#é/n ref ”ﬁg&ﬂe%f iQe }{%ange of

. er i ss than the
lover |ini* 49&He 12 9rchigheRathahi faér*maétﬂndﬂhg Eéﬁﬁééﬁi¥3ﬁe°§r &Breg and
t he net al tmrrtnobe¢aurag gegincin ttheﬁ%o@&dalé.?é!é' §is bhesr te o dowert hat the

T e

the method_o am nated according to this
i nvent i on 2POYe- dFFEEFPBi"PPd‘Pf tif@ ire duF kb bithe bopddas eg the ri'e‘tkel P ted to

the verti ddie pieprey ean aeddiby be supprd¥ydegontal direction or in a
inclined di.rectxon by a prescribed angle fromthe horizontal. The feeding
direction of the netal foil 4i.s in the simlar situation as to the ac-~se

of the prepreg 3P WB? SFpsent hRvertiong itetsinere Mrefesi®ler Bhpedh® may be
el i m nat edseadtdiviity, of hehenmpregsstyihe fm.xw:l.hhehé o at) 1agaki £51.90

Fur t hez~ W@esﬁheuﬁﬁnﬁkwt‘i{] %QSFE Pf;ﬁ %dtbgﬁ-m%%%lufmgeiaeé@% bie

acconplis e,&by usi_n ove descrl

whi ch theg: BRCRRES LAY OF bV FrIUsd: ﬁee?iftlwer%rtha@r 208| (especially in
the range of 0.1 to 20%). Further, it is most preferable that
the reactivit:y of the thermosetting resin in the first layer
is5 90 to 95%, and that the reactivity of the thermosetting resin
in the second layer is equal to or lower than 20%. This makes
it possible, in addition to the improvement in the adhesion and



Further, it is to be noted that, although in the abo~re enbadi nez~t the
netal goiis are provided on the botri surfades of the prepreg, it is
sufficient in this invention tho,t the nmetal foil is provided on at |east
one surface of the prepreg. $xanp3.es zn the follow ng the present

i nvention wll be described wo~th reference to the actual exanples and a
cor npar at xve exanple, but this invention is not limted only to these
exanpl es. $uangl e Z <Fox~mati on of the Pxepreg> (1) Preparation of varnish
78 par Z go‘o!yevmia;étt Widﬁr@ﬁiﬁmbc&\sifbﬁxﬁfrﬂ&é méfﬁirHtle%FkJBSMr@C&ﬂWQh@nt ofh
about ’ y wei ght. of . pheno] ~..a noyol ak .epoxy resin w-.t
epoxy equ’r’ﬁg?%ﬁ?g% %zﬁ)gﬂ? %W’\?ﬂahﬁ']temhf’gs’fﬁ GuFt 1A FAe BYOYRt JRt of

met hyl et BYeVaRt ;e ovarddomt pbntliomesdrbyundi tsmtore thedmphddtsidtywei ght of
di cyandi am de and 0. 15 parts by wei ght of 2-phenyl-4-nmethyl imdazola in 20
parts by wei ght of dinethylformm de was added to the above so7.ution , and
they were m xecim'tﬁlr§f‘f’FF-V¥§Y.°a|nr1b? Resenmined iy ebbieranddial sy f oz~

gl ass cl othlepitetmy wdpsgnepariegnelly J it( Danlhse | dRtegRahE@NbENGKROaAt i Ng Of
t he ther rrggﬁéﬂvnlﬁ resi n%io éhe -foz~m fiber base material The_varnish
prepared as 1 AtHRE SHI0R R %F%ﬁﬂ%t%ﬂ“‘??ﬁ’og@ I9FmRi BKef 25 W%t h (VEA
1. 6E m-. de¥obYermi¢ Anrkyp of reapthbens oy H¥hebtaived Hasdothtefitdie so as to

Qgge 65t pahteadbyedOtdiin @ind RAcl £65h ¥ ledichi £8y&LNPERRNhe¥bPeti@RPeCcCt tO
parts

Fght ,of | ass .cloth. It was then dried at 1.70C for 3
wnubes. RaY BEAORE 18 o haErSaRR isdnbion v oy tho Fterof BYBIRTH BB 1 om
t her noset ELA§ Péslﬂ"czft"ﬁm-egnat i ~ng al aea cl oth descri bed above. Next, each
side of the irst layer was coated with the thernbsetti ng epoxy resin
vaz~ni sh so th t he armupt of ts(he solidified Conponent of the
thermosetting epoXSHEAFR ¥hrni &b peRbpRr LT Fonatian DRSIGRE FPFH respect to
100 part sappanef gheactiohepghlasst cimtductda wassioler toded at (I¥0C foz~ 3..5
mnutes in the drying furnace. thereby Form ng a second layer. In this way,

a prepreg conposed _of tthe_fi rs’%Nﬁéayer and the second |l ayer. forned on the
both sides of thes FrPSt- I averohhRe sFeRrrecan By cihRokhed BhVaFieTR
reactivit perbedsheurhstad agentraheobHathenhearing tehperatdréyandpergnating
the epoxyne@tifgVeddé Yt hAbPtribs & §§§a8£9££0n%q:}1t E?Btfﬂrdregl@Ft}?ﬂ)C for 3
mnutes i the dr |ngiu1;ﬁur nace was used as the sanple. e sanple for the

second | ay&r™&% Bd FPRAYER nhbe irondgiolaby neans e s Regthagi ng t he
first andteppemdthxpensl/far hedtangdelxe ibedererabtecalwthe faisethatsanpl e o

the layer ¢t Bg gxath ' e asyred using a DSG system (made by TA
I nstrunent Co. )ég&Tﬁg%}gggt,ﬂéﬁﬁﬁﬂg%l% T'tul at ed accor di ng to the fornul a

(I') in the above by conparing the peak areas of heat generation due to
har deni . ag r eacThenahduit e 1apiegnaei on 6ie ftdle bRGuheSon ity &£ 6

the thermosetting resin differs depending upon the material,
nature and welght (per unit area) of the sheet-form fiber base
material. Accordingly, the weight ratio of the resin for the .
second layer with respect to the resin of the first layer is
not particularly limited, but it is preferred to be in the range
of 0.05 to 2.5, and is especially preferred to be in the range
of 0.1 to 2.0. With this choice, the sheet thickness precision
and the filling property of the resin into the ruggedness are
improved. If the weight ratio exceeds the upper limit, there
is a case that the improved effect for the sheet thickness
precision after the molding will be lowered. On the other hand.
if it is below the lower limit, there is a case that the effect
to prevent the generation of remaining voids after the molding



xeaction and for each layer of the resin. As a result, the reactivity was
found to be 92% for the first layer and 40% far the second | ayer.
<Formation of the Metal Foil> 100 parts by wei ght of brom nated phenoxy
resin (brom natipn~ rate 25% and average mv~. ecul ar wei ght 30, 000), 40 part

by wei ght of bi sphenol F epoxy resin (Epicron 830 made by DAI NI PPQN | NC AND
CHEM CALS, | NCORPCaRATED), and 3 parts by wei ght of

2- phenyl - 4- et hyl - 5- met hoxy i nidazole were added to a m xed sol vent

cont ai ni ngs xxhgng fg,g&q:g g@é}xr)g%gl | ketvne,
and t hen Iheé/ werg ﬁ?%e tllt?gc%sso ve Qy?ﬁ%%{%; % gﬁ%fﬁrﬁl&s{%% sh for a
sticky rebstnthamesstuge %ﬂ%’&f’stﬁ%‘?ﬁe;&hﬁ Fa ‘é‘?rv%%" HELREd by

aoat ~. ng t hus fozned varni $h on a copper foil (FGP nade by N PPON DENKAI

Ltd. th th f th t |

LG ), T 0l GRSl 3R D S LALEKTESS 9 UG fdtgsrn | over
ment 3. oneinyeRNAEOMAS rotinpatticulaely-Yieprteg , shppl gopgeet iogna )CARPSTPr epr eg
was fed aﬁﬂP@i ¥erd 1R do H-HA QQQM?n{uQ atiql @tﬁgg}ﬁcd RafF belisea., and wee

heated fr tw both sides to 160C using an-i'nfrare ater. FEach of t he
copper fo %e’&\laétf &8 PBEGﬁFyeBeF%M%rta#-ckaewé)ﬁ &d@ Rgtat Sl on of
t he preprﬁg 1Jhmep|rapgegoﬂnsl t&l@o:gmeanaoitsig/v@rsge@%q@g} phsesrigat and

(not ot harkat et b%%?*.'*ﬁgr%%%fﬂ Btottosn PaIMm e hreoraig) Sl U

uncured pBFERGhEekaLEE fode ‘&R%i FeniAnupuety g bﬁﬁht% af e of 180C
far 60 m pueprey 2 oaw\vdeddaid hed cbatd), a bot h-si de coppez~ ol.a.d | am nated
board having the thickness o~ O imm The surface Iayer of each roll was

farmed using a sjlicone rubber (Silic-Super H80 made Mei wa Rubber
I ndustry Co. ) RRPYgh the mrite squi%mtmw@wmﬂéséwtsé, Yty

Bxanp~e zlihp:seﬂmrqm echets 1tOhARda | i KB RR84n BdydE ch litsostbLagxanple 1

Sovs " xamsp iz PRt poicbbede £ Snprfad'nd Yahedion BecRERR ARMEEREC T
1 except FH&? up *r%@trlw of Mpneo¥eE ortkhe mpsrlofoihdawias, sughwbs set at
70% Esanptiek# resin layer can suppress more effectively the formation
of resin banks at lamination of the preprg and the metal foil
as compared with a normal metal foil with an adhesive, thereby
enabling to prevent the generation of voids and wrinkles
generated in the laminated board.

When the metal foil has a sticky resin layer, it becomes
possible to use a prepraeg that has a single thermosetting resin
layer. This is because a metal foil with such a sticky resin
layer can suppress the generation of resin banks at lamination
of the prepreg and the metal foil, thereby enabling to prevent
voids and wrinkles that are generated in the laminated board.
Accordingly, problems due to banks or the like that occur in
the normal metal foil can be eliminated.

The resin that constitutes the stick resin layer is nét
particularly limited, but an epoxy resin or a phenoxy resin,
for example, can be mentioned.

As the resin for constituting the sticky resin layer, it

10



This exanple was fornmed in a manner simlar to the exanple 1 except that
silicone rubber with Shore hardness of 60 was used for the elastic materi al

for tha surface layer of the roll _ Exraarpl a 5 Conditions in this exanple
were simlar to those of the exanple 1 except. that the bearing pressure
between the pair aF xolls was set at 5kg/onZ. ~' xanpl a d Conditions in

this exanple were simlar to those o the exanple 1 except that the feeding
direct~.on of the prEpreg was a horizontal direction, and each of the

f eedi ng dis rpGfexatsioftd hmmoqnpbhermd)ﬂasay’éﬁc stesitea Havalngy aperepehti-cul ar to
t he feedi p dit | s exanpl e
were si mlgger%%@t &%(raéuq'fart t]"%j'gi.‘%ni@fgm';ll?exce it ]Toﬁgtb%t hehgpémi(é}ggl HE not

heat ed pz_YFa9®d MHLcHAT veightt tm&:@bperlﬁ'aﬂws thedieaps Hc8S€oNditi ons

inthis emmt)lte;ev\emtﬁmmﬁ@hdl@ﬂrﬁ%ﬁ @le &Eﬁiﬁé@&&'lﬁaalra%seaﬁfeb*&aa the

henol i c rn sh descri b bel ow was used a her sett ng resin
5)8 (:) éﬁ%ib t?&d]‘flﬁe I@aﬁﬁ?sﬂr#%’la‘ﬁ’o&hﬁ Btﬁﬁe% égﬁh 8arn| Ish

was obt ai aEdthsy gﬂnmt‘@m,oﬁm afesimebahkand 1, 000g of tung oil into
reaction at 95C for 2 hours under the presence of pares-tal uenesu~.fonic
acid. Then, after adding 65Q0g of pares-fornmal dehyde, 30g of

hexamet hyJ. enet¥t t8R& ﬁ&dzthabﬁbg TS Hof oR FENERAtHEARE HBe LT f or

hears to beshg Yeyem bohoaihe twaeid ﬁB}:etlhﬁucIH QEUSHoIH T LAMIG eanhd atted under
educed, PLESEESSLIE (bbiLAflyt Lihe TLXER SOl SRRl Lebgreend L
of the regéff9¥§?t molecular weights. Furthermore, a resin which
contains a bisphenolic epoxy resin with weight average
molecular weight of 10,000 or more, a bisphenolic epoxy resin
with epoxXy equivalent of 500 or less and a curing agent is most
preferable, By using this type of resin, it is possible to keep
the interlayer thickness by suppressing the fluidity to a low
level during lamination through the use of the heating rolls,
as well as to impart high adhesion to the composition. A resin
comprised of a single component of a bisphenolic epoxy resin
with weight average molecular weight of more than 10,000 may
give rise to a case where the flexibility is too high due to
a low cross-linking density after curing, and to a case in which
workability in coating is affected due to & high viscosity when
used as varnish of a predeternined concentration. Witha single
. component of a bisphenolic epoxy resin of epoxy equivalent of
less than 500, there is a case that a holdup (a bank of the resin)
arises and continuous molding will be affected during the
bonding of the metal foil and the prepreg. Examples of the

curing agent described above include an imidazole-based curing
agent or the like.

Moreover, it is preferred that the resin for constituting
the stick resin layer is formed by compounding a bisphenolic
epoxXy resin with weight average molecular weight of morxe than
10,000 and a bisphenolic epoxy resin with epoxy equivalent of
less than 500 in the ratio of (50 to 70) to (50 to 30)wt%. If

11



The result for the confirmat3.0on o the reactivitx xeveal ed that the
reactivity of the first and of each s~acond | ayer wa,s 92 and 40%
respectively. Ss~tnp,l a 9 Conditions in this exanple were simlar to these
of the exanple 1 except that ~npregnatidn and coating of the thernosetti~ag
resin to the sheet-formfiber base material were carried out as foll ows.
The va.rz~ish prepared as in the above was inpregnated into 0.05mmthick
glass cloth (WEA 116S nmade by Nittobo Co. Ltd. ), being a sheet--form base
mat eri al , tB® kissphenedic apopwrtesiyy widihgihe ofeiighe aeei:ageaixd]daiduiled

conponent ik it ASREEL {ifar’ 10D dRRY 18 ?%sgﬁr% 500t 4 NGl AS§5Ch Yalte 2L was

t hen drled“{: OC for. 3 mnut'es in a ur nacé, ereg obtal ning a
gl ass cl ofi@ NERREARIPEH R LAZREN. stl thé eESected; fdue e'&@t @y xty of

resin wasose@rr@m@wmsrm DenKR! @urifyanschon@nd 8 Bk b!*e@régra!nﬂpp' ng a

copper fo 8 s, of the r alned I n

t he exarrp*:i1 %?e and%§8 tgfe gﬂﬁﬁq@“ﬁeg‘% i %(ﬁdg"i 25 ?g

mul ti - st ep® Rutcasepithes mmesmaeée{&enmne Iy andethhemtad-nd
pressure pyibeailNood heghedted./0C for 60 m nutes at a pz~essure of
dCkgf/cne. After nolding by heating. a both-si dE copper-clad | am nated
board with an insulating | ayer of thickness of O | mmwas obtained from each
of the respect iThe stedightoavehage mskedEliy weighesead ive meatbheeavtst.uati on,

Gazri ed ogp Q,scagﬁﬁgl . ag% e
conpar atlverexa | e a%ﬁgﬁgﬁﬁgg%ogﬁéeﬂa COI%%@?SB@; ggeritf%h ’é{;t

t hi cknessSBPEERMeRE CamPe ReafNTebiby 4 F°ra%§&faenﬁﬁ¥cﬂfb€r%ﬁk%‘ﬁ'-doy usi ng
sar npl es Batragionly insulating | ayers obtained by renoving the copper

ko~.~.s through etching froma both-si de copper-clad | am nated board of

si ze 500mMm X SC&r‘m <Eval uati on of the am nat ed boaxd>
. e thickness of the stic y resin layer to be applied to

the metal foil is not particularly limited, but it is preferred

when it is in the range of 5 to 30 pm, and is especially preferred
when it is in the range of 10 to 20 um.

The feature of this invention resides in that the prepreg
_and the metal foil are continuously bonded. 1In this connection,
the direction of the feeding of the prepreg is not particularly
limited. For example, a method for feeding the prepreg in a _
horizontal direction, or a method for feeding the prepreg in
the vertical direction may be used. Among these methods, it
is preferxed to use a method in which the prepreg 2 is fed in
the vertical direction as shown in Fig. 1. With this method,
it is possible to reduce variations in the quality of both faces

of the prepreg caused by the presence of uneven pressure or the
like.

In this embodiment, the prpreg 2 is heated by the heating
section 6 prior to the bonding of the prepreg 2 and the metal
folls 4, 4. 1In this way, it is possible to manufacture the

laminated board stably and continuously over a long period of
time.
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1. Sheet thickness Qecision For the sheet thickness precision, the
a~crerage val ue and the range of the th~.ckness were neasured at 36
measuring points set at lattice points. 2. Mldability Ml dability (whether
there were voids and other abnormalities found) was confirnmed by visual
observation and bx an optical mcroscope. 3. Appearance \Wether wi nkl es,
scratches, pits and the | ~. ke r~rere present or net in the substrate. o

si ze 500mm x 500mMm was confined by visual observation. 4. Peel strength of
the copper foi | Thtdepsdngstempeptdtufe 18 fom paepiaelaty tlese(’reamIr Fd

accor di Ngj{0id lp2efei43 tggt ﬂ{é t%ﬂg@%é&?%t 15 e_‘_ﬁ} §Lgn][9!ﬁneg 15¢/der heat

remstancg after etching only one strate i nto
pi eces o %02 ﬁrﬁblﬁnlsf‘?ﬁﬁ%’ta& @B’ﬁﬁeﬁtﬂe@nthaéﬁhﬁeﬁﬁmsﬁritﬁ%rl%nder

pr essu(r]I e ttn(titmrram@dlolflmwfz@?ﬁ;c amﬂuggaabrenomé kit d 1% nf lﬁ)étvﬁeé{mwf was
carried o 0 S nas ath a
Z60C, eva:ﬁl}at ;%ﬁ&%ga%ﬁt‘ mgeta%d%%; 4"?‘ ?’hﬁan&? We}é?‘fécf d.
observat i 8RdaNeigy in Gbﬁl @erurﬁgr@@mo[ha fﬁxrtﬁlearddebreaSydBy Bettlieng t he
product | onegyany! t¥mper & e eppRatab! Yo, eX At (kragbefs hoar d

e

bt d . t ~ t
f’amahzfedgéss*%&%%hm%i%?) VL Dorde tpaan Lo e SR GEHRR R, Wt h
z~egard t dfthe exgledsls-the Uppexr 20k, NEMISe dea agentisaDithecppepisdg r ank B
means t hahinhB2h6 e Yot e 2404 3 e TR! L-_,@E_tgﬁﬁn ]ﬂéd%@ﬁglikgwgélc% atﬁfjo%a‘l:ﬂlé/n usabl e

and rank C neans he presence of VOI

practi cal PYeRESH| 5 ‘?ﬂﬁ é’S‘F&F—C“\?kFFPinb&aiﬁe o teifphe drefexres-Bagt A means
t he absen(theofemimmmwﬂ(tyt he in ke ranlgeBofMANS th@m vk £ 2 €5 Wi nkl es

and the | Bg?e%mhh§rPEM%%g§hgg%lpgtfe J.ngnvi% atlr;{l éﬁgﬁ? lQJh% 9€.ﬁig£ ank C

neans that there were win

practical |0§ 3, £940m/min. With this ch01ce, it 1s possible to manufacture
the lmnlnated board uniformly without lowering the
productivity.

As described above, in this embodiment, bonding of the

prepreg 2 and the metal £0il 4 is accomplished by passing them
through at least one pair of rolls 5.

Each of the rolls 5 has a surface layer 53 composed of
an elastic material on the peripheral surface of the roll base
material 51 thereof as shown in Fig. 3. With this arrangement,
it is possible to further improve the uniformity of bonding
between the prepreg and the metal foil. The elastic material
is not particularly limited, but various kinds of rubbers such
as silicone rubber, isoprene rubber, and ethylene-propylene
rubber. and various kinds of thermoplastic elastomer such as
a polyamide themoplast_ic elastomer, a polyester thermoplastic
elastomer, and a polyolefine thermoplastic elastomer may be
used. Among these rubbers, silicone rubber is preferred.

In bonding the prepreg and the metal foil by the use of

the rolls, the bearing pressure between the rolls (the pressure
applied between the rolls) is not particularly limited, but it

13



Fuz~thernore, with regard to the sol der heat resistance, rank A neans the
absence of blisters and the |ike. As shown in Tab~.e 1, the exanples 1 tv 9
are superior to the conparative exanple in the sheet thickness precision,
nol dabi lity, adhesion (peel strength of the copper foil) , and heat

resi stance, and was superior also in the producti.v~.ty. Fromthese facts,
It becanme clear that the nethod of manufacturing the | am nated board
according to the present 21 i nvention can provide a high duality

| am nat ed, board_wi th_hi gh productivity. In particular, the exanples 7. to 3
have a hiyh BFetieEredi F9 BP SR thaniusiiael M dke Nbrkakar, asfedFal |y the

exaMWpl es dspedilipVEréfe@«®teite 36NeHORFaRGEVEEN1 S NEL PIEKFemdnd t he
copper oil in addition to the high productivify descri bed above.

Furthernore, it is a7.so found tk~at especial hr the exanple 1 has an
excel | ent sheet’l‘lldnitektnesstpremifstmn'orllssdﬂswomrpmﬂdmaamngdumﬂmidty and the

adhesi on. bﬁ‘f:fﬁ@tismpx’e%r%@&e{‘%ﬁ‘fiﬁﬁgr Q%Hg? & 408 P(?neﬁﬁﬁ& a@/@rl ion, it

is poss~.b 10-. ovid r “manu uring a Ity | ani nat ed
board wi t BSHPG ag pRoEFerTed, tahes dverthayramgenety é&‘&t?‘?n]t 6t the
thernosetting resins constituti ng the first a.nd second | ayez~s of the

prepreg arc ke a aI u 9ssi| t 0 _obt ai am nat ed
boar ds , super%sr gg%&%&%?% %&t tRF@RE%gs g&gm orP’?ﬂﬁr}‘et

nol dabi | i FeTRBFebytrg mfew tlweremeéa. ngedir bttis mrmerapns poegFed ~. s set
in the vemetaal£6lI aniviny ai étiélqu%%“xp'l%yEQ Qi?él@é riu%h' é&ﬂétﬁ%é@ar d

havi ng sng|; riatl n the qual | f, the f si des.

Mor eover , \Mjgﬁéc easﬁg'r fé;oé'g’oise)?erc'%f 2hé& %Ilci a gﬁiq%hktekf Hstic

mat eri al , ©PIbiBaEeR; bt eis PIRBIDIR v ke e bnndengablh’eisem e ween t he
pr epr eg apﬂebbegrmidﬂtl'fepinétaﬁ/tﬂﬁqv%ﬁ:ub%ean&%rﬁ&cﬁ‘mﬂg\tr@zl: fkhehswddg a

and (0 madbPac Grerthied RS 8, ahih . SRSt Skt B Fher mor e
when usi n§5§d et BECEReT . IeREm e tdiisc loasees d tn ilsapeeferredsthatstid e to
manuf act ureacgivatynabgd RAar dtRaPhLILLYSHLY | Bedist aPhe EROTCS 1645 't a
Prepreg. NeHoBfoBett il tein 14/ 12 Whid o orRl dndi Yihn 347 PUSYES
these circumstances, it is possible to manufacture the
laminated board continuously in a more stable manner.

The Shoxre hardness of the rubber on the surface layer of
the rolls is not particularly limited, but it is preferred to
be equal to oxr higher than 50, and is especially preferred to
be in the range of 70 £t0'90. If the Shore hardness of the rubber
is less than the lower 1imit, there is a case that the durability
of the elastic material will deteriorate.

Further, it is preferred that the thickness of the surface
layer is equal to or larger than 0.5mm, and it is particularly
preferred to be in the range of 0.5 to 3.5mm. If the thickness
of the surface layer is less than the lower limit, there is a
case that uniform bonding between the prepreg and the metal foil
becomes difficult, and as a result, there is a case that the
appearance of the Jlaminated board will deteriorate.

As described above, in the method of manufacturing the
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Finally, it is to be noted that, although the present invention was
c~escr~. bed above with reference to the enbodi nEnts and exanpl es, the
present inventa.on is not limted thereto, and various nodification and
addi t~. ons max be made wi t hout departing fxomthe spirit of the invention
whi.oh is defined by the follow ng clainms. 23 TABS 1 N Sheet Thi ckness
Precision h . Solder heat resistanceTest Itens Average Val ueRange
Thi c~essMol dabi | i t yAppear ancePeel Strengt ol Co et Foil pP

laminated board according to this invention, the direction for

the feeding of the prepreg is not limited to the wvertical
direction, and may be in a horizontal direction or in a inclined
direction by a prescribed angle from the horizontal. The
feeding direction of themetal £f0il 4 is in the similar situation
as to the case of the prepreg 2. Moreover, the heating section
7 for the prepreg 2 may be eliminated, that is, the prepreg may
be fed without being heated. Furthermore, the bonding of the
prepreg 2 and the metal foil 4 may be accomplished by using a
‘method other than the above described method in which they are
passed through between the pair of xolls 5.

Further, it 1s to be noted that, although in the above
embodiment the metal foils are provided on the both surfaces
of the prepreyg, it is sufficient in this invention that the mstal
foll is provided on at least one surface of the prepreg.

Examples

In the following the present invention will be described
with reference to the actual examples and a comparative example,
but this invention is not limited only to these examples.

Example 1
LFoxrmation of the Prepreg)
(1) Preparation of varnish

70 parts by welight of bisphenol A epoxy resin with epoxy
equivalent of about 450, and 30 parts by weight of phenolic
novolak epoxy resin with epoxy equivalent of about 190 were
dissolved in 100 parts by weight of methyl ethyl ketone. A
solution formed by dissolving 3 parts by weight of dicyandiamide
and 0.15 parts by weight of 2-phenyl-4-methyl imidazole in 20
parts by weight of dimethylformamide was added to the above
solution, and they weremixed by stirring. 1In this way, anepoxy
resin varnish for glass c¢loth coating was prepared.



Moi sture Absorption Treatnent of 1 Hour Moi sture Absorption Treatnent under
Baiting for 2 HoursProductivitytlnltnmm-KkN rn---Exanple 10 i4S0. 01AA

1. 6SAAL. 8Exanpl e 20.1420. 018AAl. 54AAl1. 8Exanpl e 30. 147

. 0. 018A1. 51AAl. 8Exanpl e 40. 1460. 015AB1. 52AAl. 6Exanpl e 50. 1470. 41BALl. 51AAi

. 6Exanpl e 60. 1460. 021AB1. 52AAl. 5Exanpl e 70. 1470. 018Al. 48AAl. 4Exanpl e
80.1424. 019AAt . 49AA1. 8Exanpl e 90. 0760. 012A

. B1. 02AAt . 6Conp. Ex. ~0. 1480. 041ACt .45AA1  ~T is cLAxz~aan =s | . A method
for manuf(édturThﬂgh@nesmﬁmIednkloaodtlngmimienghéhmosmtarimg)respnepari ng a
prepreg havgcp%ﬂggpﬂgﬁnl qu{) %r Rsehting resin, said prepreg having

both surfeces; and conti nuous I ng at Ieast one rret al foil to at |east
one surface of the prepreg. 2. The nethod as clainmed in clan 7., wherein

E Ee prepr ?g i NThe dESra g p&bphﬁ?ew@wm abébée.&a:i Qﬁ\ﬁfﬁﬂi@té@iﬁhwh g t
er nose L_npr rmed onto
at | east boggﬁssrﬁiggegg?sfhgiggs ?HF%ag&% g%qiﬁ r@tatc’ﬁ‘i’elcﬁdsé‘?fil g resin

t her et 0. b8ingesheefoform ase mauernal;lsm as Lo wires 65patis py eedghti ncl udes

a first loEyehe F3d i1 sd138¢ 1 =l0 g@&%n %TE t sinis
5. npregnat ed eang lgggecgnd Ilae]:i G I.C or?rgsaewo 96 %dtlﬁgs&r?f aces o

the first BI1§§7§r BpPyPi§ & ?ﬁlérntﬁef'ﬁ%d:%ﬁ‘fl@ﬁe\aétb % TPFe3net hod as
cl ai red mingtesmif ardsyingefermadde tm&a:(etuwloby:amhlhbeatmﬂm:ndsg'et:l ng resin

used in trdemblar Sfrér@YQheﬁogb@E V\Ihgt a4 ha;_ gtfr? OEQ?%Qy%rlo . The

met hod as, cl ai.ned | aim 4 reirnt VIt a thernosetting
resin us&® CFiPRE f’l Pé’te Iayer i s equal to or greater than 85% 6 . The
nmet hod as clainmed in claim4 , wherein the reactivity of the therm)setting

resin used in jehe, sgggﬂdsg_&g %erel ?1[ l%g(%[tc ?,rargl LeLedd &5%}‘ . The

method as_clainmed in claim1 7" Cont1 nuous| y bonded
to the prasrEgsEht Iié‘gt REOFTe FLSAN Eaﬁéiﬁb sedtBabsthatamaunt fr th@al | y. 25

solidified component of the thermosetting epoxXy resin varnish
becomes 45 part by weight with respect to 100 parts by weight
of the glass cloth. It was then dried at 170°C for 1.5 minutes
in the drying furnace, thersby forming a second layer. In this
way, a prepreg composed of the first layer and the second layer
formed on the both sides of the first layer was obtained.

(3) Confirmation of the reactivity
For the firxst layer, the base material obtained by
impregnating the epoxy resin varnish into the glass clcth, and

then dried at 170°C for 3 minutes in the drying furnace was used
as the sample.

The sample for the second layer was obtained by shaving

the surface of the prepreg having the first and second layers
formed as described in the above.

For each sample of the layer, the exothermic peak was
measured using a DSC system (made by TA Instrument Co.). The
reactivity was calculated according to the formula (I) in the
above by comparing the peak areas of heat generation due to
hardening reaction in the vicinity of 160°C for the resin before
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8. The method as clainmed in claiml, wherein the bonding of the netal foi
to the prepreg zs carried out by passing themthrough at |east one pair of
rolls. 9 . The nmethod as Clained in cla~.m8 ( wherein each of the rolls
has a surface fornmed :froman elastic material. 10. The nethod as C ai ned
in claiml, wherein the netal foil contains a sticky resin lager. 11. The
nmethod as clainmed in claimJ. , further conprising the step of heating the
prepreg prior to the step of the bonding of the nmetal foil to the prepreg.
12. The mhb@doﬁsaﬁhaifﬁﬁ‘dehﬁhchﬁ%b okUthBereSOADN I £ N ztetyﬁl&t ephef

conti nuoygly .ol na d after . the ste t ondi ng of
t he met a#% F‘gtilt ‘E pre‘brf' &’ 929%:{‘%%& r?rfarhﬂ‘ fg:t ape ‘g)e% QFam nat ed
board, cdilhﬁr |B§Pﬁgdt ﬂ}éYstCeps of preparing a prepreg having a single | ayer of

t hernosetting resin, sal d prepreg havi ng bot h surfaces: and conti nuously
bondi ng at | east one foil to at_|least one surface of the prepreg.

14. The met hod<ggxﬁ?§§°ﬁe8f the| MphetaFodderein the metal foil is
conti nuously bdadedpants hebpre;m:egwmldfe btemphapsag pheheing reedn

substanti h t hod ai_ne 3, wher ein

t he bondl(?ljlé'J o){IfﬂlﬁlﬂM:ﬂf-'l'l?(e}f ﬁSaf'E e,ﬁer? eeﬁlf’gﬁcuiaﬁavf?’r%g:g ?b g?/)l'pasm ng them
t hrough Bé&keBF #Righfant Bﬁépb&r‘ﬁ'loﬁ‘ epoysresdn (Bpionath@d0asadd dvmed in

cl ai m 13 paseTeeion. aach 200 | erEMIALSs NANCORGALD) OIRM I raBean val ast i ¢

(r:rgﬁrgﬁl si ng t%‘ sf‘e pl}erﬁ@at% rrr{get{}h"g' g’f i xb’r?"ﬁd?ﬁ#ﬁé‘mﬁe ?)&‘g?é r%ﬁ’e bondi ng
of the rzfs!“&l"eﬁloﬁp Yent reopvaining xylene propyleneglycolmonomethyl
ether and methyl ethyl ketone, and then they were stirred till
dissolved, thereby obtaining varnish for a sticky resin. Metal
foil having a sticky resin layer was obtained by coating thus
formed varnish on a copper foll (FGP made by NIPPON DENKAI Ltd.)

‘with a thickness of 18 um. The thickness of the sticky resin
layer was set at 15 pm.

{Formation of the Laminated board)>

The prepreg mentioned above was mounted to the prepreg
supply section, the prepreg was fed almost vertically from above
to below as shown in Fig. 1, and was heated from ites both sides
to 160°C using an infrared heater. Each of the copper folils
was fed roughly perpendicular to the feeding direction of the
prepreg. The prepreg and the copper foils were molded under
heat and pressure by letting them pass through a pair of rolls
heated to 140°C (note that: the bearing pressure between rolls
was 10kg/cm’). Then, the uncured portions were almost cured
by an after-curing temperature of 180°C for 60 minutes, to

eventually obtain a both-side copper c¢lad laminated board
having the thickness of 0.lmm.

The surface layer of each roll was formed using a silicone
rubber (Silic-Super H80 made by Meiwa Rubber Industry Co.) with
the thickness 2mm, and Shore hardness of 80.
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Example 3

This example was formed in a manner similar to the example
1 except that the reactivity of the second layer of the prepreg
was set at 70%.

Example 4

This example was formed in a manner similar to the example
1 except that silicone rubber with Shore hardness of 60 was used
for the elastic material for the surface layer of the xoll.

Example §

Conditions in this example were similar to those of the

example 1l except. that the bearing pressure between the palr of
rolls was set at 5kg/om?®.

Example 6

Conditions in this example were similar to those of the
example 1 except that the feeding direction of the prepreg was
& horizontal direction, and each of the feeding directions of

the copper foils was substantially perpendicular to the fesding
direction of the prepreg.

Example 7

Conditions in this example were similar to those of the

eXxample 1 except that the prepreg was not heated prior to the-

bonding with the copper foils.

Example 8

Conditions in this example were similar to those of the
exanple 1 except that the phenolic resin varnish described below
was used as the thermosetting resin.
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U39S CTET VX U] #H##H#SGE) xsni d_Z

Ul c]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
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Ul iiJ]OJca]_c I cafeappraFiapcaf chkeaVrealpka) cal] caj cal caj ca] ca] ca] ca] ca] ca] ca
};38]00?; (133] ca] CAhSaj}Eax}lodiﬁﬂkdaph%%olic resi§13 vlarnrj;ﬁh was obtained by

a . 9 wr mhc/Y | .

Ul c] ca] cﬁ%&t&é‘f%%} %g%%&ﬁ%ﬁ (a:‘af%g?ﬁ'g%id:ﬁ 8§] E‘éﬁ%éﬂlzl‘aﬂa?c%ﬁaccg]lé’g] ca] ca] ca
] ca] ca] cAcpcaffes edrewns smdery shepEESEE3D BERSa 8909 uenesulfonic;

;o5 ~xrl glddMan nreeX, after adding 650g of a-formaldehyde, 30g o
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aUy] ca] cal cal.ca ca]ggla}l cg%a cegggg%ﬁ?%ﬂ%ﬂf&]htﬁf wg’%%%%ﬁ NOO O Qg
0 an ‘??s‘lﬁfﬂ%@ﬁ]’?ﬂ-‘é%’}%éﬂ} getheped) cthgxelr sifteduliaguthavesdrcal] cal ca
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Conditions in this example were similar to those of the
example 1 except that impregnation and coating of the

thermosetting resin to the sheet-form fiber base materlal were
carried out as follows.

The varnish prepared as in the above was impregnated into
 0.05mm-thick glass cloth (WEA 116E made by Nittobo Co. Ltd.),
being a sheet-form base material, so as to have 40 parts by weight
Oof the resin solidified component with respect to 100 parts by
weight of the glass cloth. It was then dried at 170°C for 3
minutes in a drying furnace, thereby obtaining a glass cloth

impregnated an epoxy resin. As the result, the reactivity of
resin was 90%.

Comparative Example 1
One set was formed by overlapping a copper foil of

thickness 18 pum on both sides of the prepreg obtained in the
€Xample 1, and 200 sets of it were prepared according to the
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10SY: s10%kickn@3s of 0.1lmm was obtained from each of the respective

.steps of the press machine.

Results of the evaluation, carried out as described below,
obtained fxrom each example and the comparative example are shown

in the attached Table 1. For the sheet thickness precision and
the moldability, a measurement was taken by using samples having
only insulating layers obtained by removing the copper folls
through etching from a both-side copper-clad laminated board
of size 500mm x 500mm.

<Evaluation of the Laminated board)

1. Sheet thickness precision

For the sheet thickness precision, the average value and

the range of the thickness were measured at 36 measuring points
‘'set at lattice points.

2. Moldability

Moldability (whether there were voids and other
abnormalities found) was confirmed by visual observation and
by an optical microscope.

3. Appearance
Whether wrinkles, scratches, pits and the like were

present or not in the substrate of size 500mm x 500mm was
confirmed by visual observation.

4. Peel strength of the copper foil

The peel strength of 18 pum copper foil was measured
according to JIS C 6481.
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absorpt:.on treatment of 1 hour under pressure cooker conditions
of 121°C and 2.0atm, and boiling for 2 hours, was carried out.
Then, after immersion for 30 seconds in a solder bath at 260°C,
evaluation of blisters and measling was confirmed by visual
observation and by an optical microscope.

6. Productivity

By setting the production guantity per hour of the
comparative example (laminated board obtained by the batch
press) as 1.0, the production quantities for the laminated
boards of the examples 1 to 9 were compared.

In Table 1, with regard to the moldability, rank A means
the absence of voids., rank B means that there were voids smaller
than 10 um but was practically usable and rank C means the

presence of voids larger than 10 um and was not practically
usable,

Moreover, with regard to the appearance, rank A means the
absence of wrinkles and the like, rank B means that there were
wrinkles and the like smaller than 100 um but was practically
usable and rank C means that there were wrinkles of larger than
100 pm and was not practically usable.

Furthermore, with regard to the solder heat resistance,
rank A means the absence of blisters and the like.

As shown in Table 1, the examples 1 to 9 are superior to
the comparative example in the sheet thickness precision,
moldablility, adhesion (peel strength of the copper foil), and
heat resistance, and was superior also in the productivity.
From these facts, it became c¢lear that the method of
manufacturing the laminated board according to the present
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productivity. In particular, the examples 1 to 3 have a high
proquctivity of the laminated boards. Moreover. especially
the examples 1 and 2 have an excellent adhesion between the
prepreg and the copper foil in addition to the high productivity
described above. Furthermore, it is also found that especially
the example 1 has an excellent sheet thickness precision in
addition to the productivity and the adhesion.

Effect of the Invention

According to the present invention, it is possible to

provide a method for manufacturing a high quality laminated
board with high produotivity.

Moreover, when the reactivity of the thermosetting resins
constituting the first and second layers of the prepreg are kept
at specified values, it is possible to obtain laminated boards .

superior especially in the sheet thickness precision and the
moldability.

Moreover, when the feeding direction of the prepreg is
set in the vertical direction, it is possible to obtain a

laminated board having smaller variations in the quality of the
front and back sides.

Moreover, when the surface layer of the roll is ccmposed
of an elastic material, it is possible to have a uniform and
firmer adhesion between the prepreg and the metal foil.

Moreover, when using a metal foil having a sticky resin
layer, it is possible to prevent occurrence of resin banks, and
to manufacture the laminated boards in a stable manner.

Furthermore, when using a metal foil having a sticky resin
layer, it is possible to manufacture a Jlaminated board
continuously in a stable manner even if a prepreg having a single
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thermosetting resin layer is employed.

Finally, it is to be noted that, although the present
invention was described above with reference to the embodiments
and examples, the present invention is not limited thereto, and
various modification and additions may be made without

departing from the spirit of the invention which is defined by
the following claims.
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1. A method for manufacturing a laminated board, comprising

the steps of:

preparing a prepreg having multiple layers of
thermosetting resin, said prepreg having both surfzces: and

continuously bonding at least one metal foil to at least
one surface of the prepreg.

2, The method as claimed in claim 1, wherein the prepreg
includes a first layer having a sheet-form base to which a
thermosetting resin is impregnated, and a second layer which

is formed onto at least one suxrface of the first layer by applying
2 thermosetting resin thereto.

3. The method as claimed in claim 1, wherein the prepreg
includes a first layer having a sheet-form base to which a
thermosetting resin 1s impregnated, and a second layer which
is formed onto the both surfaces of the first layer by applying

a thermosetting resin thereto.

4. The method as claimed in claim 2 or 3, wherein the
reactivity of the themmosetting resin used in the first layer
is higher than that of the second layer.

5. The method as claimed in claim 4., wherein the reactivity

of the thermosetting resin used in the first layer is equal to
or greater than 85%.

6. The method as claimed in claim 4, wherein the reactivity

of the thermosetting resin used in the second layex is equal
to or smallexr than 65%.

7. The method as claimed in claim 1, wherein the metal f£foil

is continuously bonded to the prepreg while the prepreg is being
fed substantially vertically.
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8. The method as claimed in claim 1, wherein the bonding of

the metal foll to the prepreg is carried out by passing them
through at least one pair of rolls.

9. The method as claimed in claim 8. wherein each of the rolls
has a surface formed from an elastic material.

10. The method as ¢laimed in claim 1, wherein the metal foil
contains a sticky resin layer.

11. The method as claimed in ¢laim 1, further comprising the

- step of heating the prepreg prior to the step of the bonding
of the metal foil to the prepreg.

12. The method as claimed in c¢laim 1, further comprising the
step of continuously rolling the laminated board after the step
of the bonding of the metal foil to the prepreg.

13, A method for manufacturing a laminated board, comprising
the steps of:

preparing a prepregd having a single layer of
thermosetting resin, said prepreg having both surfaces; and

continuously bonding at least one metal foil to at least
one surface of the prepreg.

14. The method as claimed in claim 13, wherein the metal foil

is continuously bonded to the prepreg while the prepreg is being
fed substantially vertically.

15. The method as claimed in claim 13, wherein the bonding
of the metal foil to the prepreg is carried out by passing them
through between at least one pair of rolls.

16. The method as claimed in claim 13, wherein each of the
rolls has a surface formed from an elastic material.
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