14 OCT 2005 *166166* TI TLE OF THE | NVENTI ON METHOD FOR MANUFACTURI NG

LAM NATED BOARD BACKGROUND OF THE I NVENTION Field of the Inventitano¢Tegs
present invention relates to a nethod for rmmwmm ’MMMW a | am nated board
(lam nated sheet), and nore particularly t or continuously
manufacturing a |am nated board suitable for preged circuit boards used

in electrical apparatuses, electronic apparatuses and communication
equi pnent . Descri ption of the Prior Art In recent years, reduction in size

and hi ghBETEE QF T INNENTIRQNer reqw red for printed circuit boards while
price conpetiMAdD iFORENTFAL r reason, it is.
I nportant for manufactures of the am né?ﬁgp‘gggrgb%% reduce the price

thereof, 'Digitization has also been advanced in electronic apparatuses and
t he | i KeBACKGROWND COF CTHE XowENmrorsed in such el ectronic apparatuses are

required to haue e, IyIRedance. For providing such printed circuit
boar ds havi ng ?—@% | am nat ed board which is a base
material for tHhe Rrerent ci ieventibwar dseiastessaqutasedatomh’emm hifiyhr sheet

t hi cknessanyf £et @Dy (4 i &esee & v gﬂaﬁ?é'd' etelﬂﬁ gﬁra & board
used for Qﬂf&?fanl{ﬁm%' t  boards. is forned | P’ ép batch press

Met hod ug Bl & &Pk stoy nc?hﬁl’i‘ﬁ!ﬂ"ﬁl%t@ﬁn\éﬁi‘% HH0g £ et hod,
several , Ratgd reeanrd adwl Caild aftmairdh temicdTcudac boaglsbesey irconpri sed

Of a COp@Eécfﬁéala PASPAEdtu8ls| Nt ep DLy AL D) ed apparatuses and

communication equipment.

Description of the Px;ior Art :

In recent years, reduction in size and higher functions
are further required for printed circuit boards while price
competition is becoming more severe. Fox this reason, it is -

important for manufactures of the 1aminated boards to reduce
the price thereof,

Digitization has also been advanced in electronic
apparatuses and the like. Printed circuit boards used in such

_ electronioc apparatuses are required to have a stable impedance.
For providing such printed circuit boards having a stable
‘impedance, a laminated board which is a base ma{:erial for the

printed cirouit boards is required to have high sheet thickness
preocision (thickness accuracy). '

Noxrmally. the laminated board used for printed circuit.
boards is formed by a multi-step batch press method using a-
malti-platen press. In the multi-step batch press method,
several sets of materials for laminated boaxrds, 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
Pressing simultaneocusly.
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circuit layer, a pair of mrror surfaced plates or the like are Pre&aﬁrﬁgm
and each set is placed between platens in the nulti-platen press]

they are nplded by heating and pressing sinultaneously. 1 *@0002* 14 OCT
2005 However, since the productivity of the nulti-step batch press net hod

islow it is di'ﬁq‘fﬁ]ﬁetr.t osiawhjcu&;et Iﬁﬁdﬁﬁvﬁftygg? théa}%%% sqce rags by

using this mds;@dmethadtjj istep, bat ch
& i% 3‘ éi %fh?%t torsedure tdfe EOi@e @Ohg/ cne,

each .l am ng t%ﬁarg
' so- that-lt § grrds dorbbltsmnm thmﬁfmeﬁ:lh%@t Sf\ﬁ%etlﬁufgﬂ%zpbggbﬁl on
die' to- OVEFPIS§wnteftndr!33 eg&hn 1amin%rte gp%aggi,' 'Ste fch press Tet

the his of hea plLire m nat e CP"SdlIP' qu‘EI %9 Yabies from
one |am natﬁgggggg.redbfoggng? %‘%&q@% FRethregdnte’ af FADOUDE foar Bbtyin N t he

t enper at ur eSBFE ﬁéeﬂftaﬁér@faming:krmxec;tﬁé@_sitcﬁpﬁue Bec %%%f%fpwt gfsthe |

di ff erencesrestnlikely to be generated in the qualities suC

nol dabi lity, warpage; rate of changé in size or the like, so that. I S
difficult to SUppxlg){: | ami nated boards. w th small vari atlons in the .
quality. SUMVARY tMEmuNVEN'EIt@ﬁ ﬂa&tbﬁ IS g{:}h%éh% %ecg of totthxed% esent

I nvention t€ppl av E%Inﬁ% f manuf acturl nat ed
Pea B E4 Bipdngt mehdingveartieon foam dres f ound

board with fig %‘e&g&#’tlwt
inclains 1 an °sa’fq'1$€n?"i‘®?hertduestprmeepf@gleﬁagroft{g@n fﬁfhﬂnié 2yer
is formed o"rﬂo Pﬂetmem&mesfoi;hgh% ?s gg respecti ve%/
appl yi ng a Beweues it ikhd o eaigfgggr etor 3L Oé% DFCHRFTHNL § é"-?"s al so
preferred thatyfhethergosettin nces are lik.ely to be generated in'the '

©f SUch as moldability.. warpage, rate.of cha.nge in size

or the like, &o that :r.t is Aifficult to Supply. 1ami.na1:ed boards.
with small variations in the qua.l:r.ty

SUMUARY o_F 'w'rrz Immxbn :

It ' ' .
is therefore the ObJect of the present :.nventi.on to

irovide a.-method for manufacturing a’ hlg‘h quality la.minated
ocaxd with h.J.gh productivlty : '

Expressiohs of the invention can be found in claiﬁs 1 and

13.

In this invention, it is preferred that the second
layer is formed onto the both surfaces of the first layer,

respectively, by applying a thermosetting resin thereto.



resin for the first layer and.the thernosetting resin for the second | ayer
are the sanme as to each. other or different fromas to each othqu 0cT
Further, It is preferred that the rate of reaction (hereinafter, Ferr
to as “reactivity") of the thernosetting. resin used in the first Iayer S
hi gher than that of the second layer. In this. case, it is preferred that
,the reactivity of the thernosetting resin used - in .the first-layer is
equal to :- or greater. than 85% Further, it is nore preferred that the
reactivity of the. thernosetting resin used In the second |ayer is equal
t0 or smaller thEn 65k. In'the present Invention,. - it, is also preferred
that the . nmetaf"® BPF'létc@@n#ﬁﬁmwpyefbnnd@dthattheepﬁﬂﬁﬁmgggﬂﬂfh§he
prepreg i s bekng % b vertical l Furt her is al so
preferred that the@%lor%l:énéEt %%tet ﬁieéyer[ atid ‘gb FBQFF}QSBFEE)P@Q resg igarfded out
bypassi ng t Hlegn t heoomth beverenant |East @apai raof dPl ISy n Eﬁ#§.c%§e
it.. is preferred n%th each gf the rolls has a surface fornme roman
.elastic materTal ur T fief o 8,eFﬁhtﬁEhﬁFesent invention, it is preferred
that the metal fail has a sticky resin layer., Mreover, in the present
invention, it is preferred that the. nethod further conprises the step. -of

heating the - prEeRfite@r Prier sto ‘%ngéﬁf?ﬁ htta%e ggndhggﬁuﬂ%hge ngéﬁ; oi |

to' the prﬁ,pé& x% i s.also ore erre mprises
the step PAIAA5RF 1 RETPEPA adeéﬁeP%Wmm'doeglt}zeathemqmt@r@ of 3
1 4 OCT 200 3Thaspdnti rigxeaffimet eyal {oiHigHert BRaAr ERE€BHE ERet fecdrd hod -
accordi ng 1srextai m13, it is preferred that the nmetal foil is contj nuousl y
bonded to the prepreg while the prepreg is being fed substantially
vertlcally Further, it is also preferred fhat .the bonding of the netal

In this case, it 1s preferred that the reacti vity of the
_ _thennosetting resin used in. the first layer is egial to.or
greater. than 85%. Further, it is more preferx:ed that the

' Yeactivity of the thermosetting resin used in the second :Layer
is equal to oxr smaller than 65%.

In the present invention, it is also preferred that ‘the .
metal foil is cont:l.nuouSly bonded to the prepreg while the
prepreg ik be:mg fed substant:.a.lly vertically.

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

that each of thé rolls has a surface formed from an ‘slastic -
: ma.terial. |

Purthermore in the present :anenta.on. it is Preferred
thet the metal foil has a Bticky resin layer.

Moreover, in the prasent :anent:.on. it is preferred that
.the method further comprises the step.of heating the. prepreg
. -prior to the step of the bonding of the metal foil to the prepreg. |
It isalso preferred that the method further compr:.ses the step
. of rolling the laminated board continuously aftexr the- step of



foil to the prepreg is carried out by passing themthrough betwe_g @T 2005
[east a pair of rolls, In this- case, it is preferred that each f

rolls has. a surface formed froman elastic material, Furthernore,
preferred that the nmethod further conprises the step of heating the
prepreg prior to the step of the bonding of the métal foil to the prepreg.
These and ot her objects, structures and advantages of the present. '
invention will be apparent when the follow ng descriptions of the
preferred embodinents will be considered. BRI EF DESCRI PTI ON OF THE DRAW NGS
Fig. J. is a schematic diagram which generally shows the rmanufacturing.

met hod of a | aminated board according to the present invention. Fig. 2 Is
a cross- s&élﬁl bﬁalﬂiVSeQﬁV\MhQhmetaknﬁbimatbythéfwwpmge exanpl e of a prepreg
manuf act ured according to the present invention. 14 OCT 2005 Fig . 3is

a side view which schematically shows one exanpl e of a roll used in the
manuf acturing nmethod according to the present. invention. DETAILED
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS In the fol |l owing, 'a manufacturing
met hod of a Iagi ngfled baord according to the present invention wll be
described in dBtatf WFHOPeP%@ﬁé‘énﬁlotPhélpﬂ@f éBy edtembodirmErtrseghown in

the accospapytRge 4 n Fi diagram whi ch general ly
shows the manuf act E?lg%ggrénlatlh%g %n't%nﬁpuﬁ agggd Coia?;a gﬁgop’ﬁ?ﬁﬁego t he

present iRehei Bhe MsesheunisnbBigg fedaspbepargidlsyppbiedcalingm a prepreg
supply section 1 is fed vertlcally using feed rolls. At the sane tine,

netal foils 4, @dyaffafe t lied fromnetal foil supply _.sections

3 using feed, rol frh%@?%%ﬁ?ﬁ”&%fﬂ@%ﬁ@?@?p@&ﬁwy to the

pr epr eg ° the brepreg is-carried out by passing them through
_between at least apair of rolls. In this case, it is preferred

that each of the rolls ‘has. a surface formed from an elust:l.c
mater1a1 '

| Furthermore, it is preferred that the method further.
comprises the s’_tep of heating t‘he'prep_reg prior to the step of
the bonding of the metal foil to the prepreg.

These and °th°r objects, structures and advantages of the
present invention will be apparent when the following
descriptz.ons of the Preferred embodiments will be considered.

BRIEF DESCTIPTION OF THE DRAWINGS

Fig, 1 ies a schematic diagram which generally shows the -
manufacturing method of a laminated board according to the
present invention.

'F-‘LQ « 2 is a cross- sectional view whioh'echematlcally

shows one example of a prepreg manufactured according to the
present :.nvention. '



2 which has been heat ed by a heating section 7 when they pass thraqu
between rolls 5, thereby forming a | aminated board. Thus fornedﬂa%ﬁr@@%d
board 55 fed to a rolling section 6 using .feed rolls. By rolling up the

| am nat'ed board continuously around the rolllng section 6, it is possible
to manufacture the |am nated board continuously. The prepreg used for this
i nvention includes multiple Ilayers of thernosetting resin. Wth this
arrangement, it is possible to provide various prepregs in which their
respective |layers can exhibit different functions, As shown in Fig. 2, the
| am nat ed boarBigf 3tis & sdiflecdi emewhichss donposiec 1l showsepnegxanphe ch

| e’ udesofhaeeohayabadoin tHEMRRAGELLEG-LET et Robord NRPREPERY 2

i ncl udes f|r 21 f y I npregnating a therndsetting resin
into a ?%3 o?‘ﬂlvﬁégyﬁat erial 211, and a second |ayer 22a (22a, 22a)

formed by coating the thernosetting resin on both faces of the 5 1 4 OCT

2005 fir art different
functi onghﬂﬁy‘ﬁb BSCREPEEOR & "P'ii] Eﬁé&mﬁh%qw regard, it is to

be noted that the boundary between the first and second | ayers can be

given'a conti nmﬁusxaétfrds.qwlﬁg V*'Q%&n&fléc@@ffh& REREDATBE é“%&lﬁ%a\%hh each

ot her. of he orm base_nmaterial include_a ass. .fiber base
mat er i a:%ggg %‘s’cgra?‘égzt%\g\gf@npfﬁﬁPPE inveptian Wﬁ&ﬁv@?e‘?ﬁ?%‘b’r‘?eﬁl aRd gl ass

paper; a9Réadd %ttthWenoéaﬁaJ ithe pos Pkt epbpaimesyHtshetdncid ither or the

l'ike; andceowpuarify apapyRyen fabric, a mat or the like formed of netallic
fiber, carbon. tiber, mneral fiber or the |ike. These nmaterials my be
used- al one or by conbi ni ng two ore nore of them Anobng these materials,

the gl ass fibeFibast ¥mweschematipaliagrdmmitchppeheraklly syowsithg such a
mat eri al m&hﬁ%tﬂ%&@%@tﬁ@d%@?{ eEzEL Gatild H:H%ﬁsaé@gr&iﬁ & &l 1ty of
rrpl es of e

the | am pated_bo a r nose reS|n|nIudeaneox
%% %enl% gnven?{ As shown in Fig. 1, a prepreg 2 supplied PoXy

from a prepreg supply section 1 is fed vertically using feed
rolls, At the same time, metal foils 4, 4 are respectively
supplied from metal foil supply sections 3 using feed rolls.
These metal folls 4, 4 are respectively bonded to the prepreg
2 which has been heated by a heating section 7. when they pass
-through between rolls 5, thereby forming a laminated board.
Thus formed laminated board is fed to a xolling seéction 6 using
Ffeed rolls. By rolling up the laminated board continuously

around the rolling section 6, it is possible to manufacture the
laminated board continuously.

The prepreg used for this invention includes multiple
layers of thermosetting resin. With this arrangement, it is

posgible to provide various prepregs in which their respective
1ayers can exhibit different fungtions.

As shown in Fig. 2, the laminated board of this embodiment
1s composed of a prepreg 2 which includes three layers of
thermosetting resin. Namely, the prepreg 2 ipcl_udes a first

- layer 21 formed by impregnating a thermosetting resin into a
sheet-form base material 211, and a second layer 22a (22a, 22a)
formed by coating the thermosetting resin on both faces of the



resin, -a phenolic resin, a nelamne resin, and their nodified resins, and
the like. Anpbng these resins, the epoxy resinis preferred, and 40CT 2005

bi sphenol A epoxy resin is especially preferred. Wth this choice, the

el ectrical Insulation property and the adhesion property can be inproved.
Moreover, it is preferred to use a bisphenole A epoxy resin and a novol ak
epoxy resin i.n the weight ratio of. 95; 5to .60 : ' 40, and it is
especially preferred to use themin the ratio of 80:20 to 70:30. Wth this
choi ce, fthe ﬁ resrstance is also inproved in addition to the above two
effects TRt ¢ hif¥eEoRtect 18n this imannemhe Hotbdel Possibie t¥9 simpartenti on, an

am ne- bad¢sff even b Fragationsued tife Bieyandi@Bedsna Waye?d 21 ¥8a,. O an

or the ?rz%@?rﬁ%%’é hei W ¥o B HoPRa, EafE fHe aoqw#@%Léﬁﬁa”‘éér?f Tesinc €
Al t houghf#FFF k@t sSeeord biyereroasdid gigreres rconeinbeususeduéureach | ayer
as the Wﬁéﬂ@sﬂﬁé'ﬁﬁtﬁeﬁ?ef@%éé%’éfﬁt%g@'e@eﬂ hre Is preferred to use

t he sane kind of thernosetting 6 14 8sin for both | ayers. - Thi s
makes it possible to inprove the adhesion between the |ayers of the
prepreg. Addi tExaspbes lofathe dlidéﬂfo&&dbasé%ﬁémlaﬂﬁeiud@)é easédded to

the th t t h th Ki dded
not(:a pa?[?%?ngagFr rﬁrtrglte 1@_\']_ @:&s et Z?rlgas?owﬁgen %al?’ﬁg?ga?n f?fa“l"l :r I\S/\r'th

this cho‘i‘%mr’?g £abpisi wre glas§ rPRper e wowemse nonwgvessEabmleh t he
t racki ngfomedt@ﬂqmpeﬂﬁaéyﬂtﬂﬁdt&t&ﬁ%eﬂ oW &ﬁermeewe QBven &he |ike.

Exanpl es ni iJler 0 h.as_al um num

hydr oxi drem{?a%o'&Elﬁ %ée%% h@d‘i (#Xlo b‘ggﬁrﬂ‘% 'B%n?ﬁee“e lde £3BPFastonite,
al umi na, ©&F ?Eafﬂwh r"edleaadyfibpreqrctrag Lifker.i utheph omteatialsndayhe | i ke.
Aong t heemsmsbalaneas: b&*dﬂcﬁﬂ\ﬁwamd'l)ﬁdbodféﬁw&:% Pehbmy! %%g)r’tﬁggér ed, Wth

this Ch%§€er ik SS ?An t %urtg rove the . trackin st ance of
the |am nat e'}('i 1t‘%oar %I g TS g?)' REc st e?*ﬁrP&’fttlguE' Z1y
preferred. By US1ng such a material 1t 1s possible to enhance
the stiffness and.size stability of the laminated board.

Examples of the thermosetting resin include an epoxy
resin, -a phenolic resin, a melamine resin, and their modified
resins, and the like. Among these resins. the epoxy resin is
preferred, and a bisphenol A epoxy resin is especlally preferred.
With this choice. the electrical insulation preperty and the
adhesion property can be :meroved. Moreover, it is preferred
to use a bisphenole A epoxy resin and a novolak epoxy resin in
the welght ratio of 95:5 to-60: 40, and it is especially preferred
to use them in the ratio of 80:20 to 70:30. With this choice,
the heat resistance is also improved in addition to the above
two effects. In this connection, it is to be noted that in this
invention, an a.mine-l_:)a.sed curing agent such as dicyandiamide
or the like, or an imidazole-based -curing agent such 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



conpound 50 to 300 parts by weight of the inorganic filler with respect to
100 parts by weight of the thernpsetting resin. If the anount of 4t0& 2ebed
inorgaRic filler is below 50 parts by weight, there is a case that the

I nproved effect for the tracking resistance is |owered. On the other hand,
if it exceeds 300 parts by weight, there is a case that the solderability
becones poor. Further, exanples of the coloring agent include a :
fluorescent dye or the ljike. The nmethod for inpregnating the thernosetting
resin into .the sheet-formfiber base material is not particularly limted
as | ong &851+% %ﬁ@é‘f“i IB¥EESri | Thismakpmtid phesibkie ko doprhue théy net hod
such as adhesSomrbetwéde tieseLapdes ¢ #Y Q@3N varnish, coating of a
resin to the base 'material using various 'kinds of coaters, or spraying of
a resin using a spray may be adopted. Further, although the thernosetting
resins for thé4d¥%ives guoh asdat félieroandl ayeslomnd agehtt heysoee ki nd,

[ 15 peadledadbs cthe RBERYsLEERRY L T AN GROUL! KORA. dg Lefle OCT 200
Further,f%{g? r acﬁl Vi %Qflo'f' the thernosetting resrn of the firs ?ayer i's
not parti %’F&x? PRGIRE 1SRt partdopdardyrbimitetht ithis peafervedy is

Ihi gher f t.hggq?man dhotgant ke FADEeEL | IWELH Q:Elii%_ @ﬁoié@hsﬁ@Q%dpb_ﬁiﬁ%%eThe_ first
ayer fog t ing resin,having. such, reactivit uncti ons

to inproyve t) %fert.s ot htlé | ck%g:tggn %é%sf%? HHtgftﬁ%Er?%%Féalﬁgﬁﬁﬂ?' and the
second | B§RF FGHidpnsge « dow hbemabiedpansiasi orhake nhileaic hEXaBpLes vi t y

functi oneft the nmasgaite AUITE Omddh URBIRes Wiy asTHEuREARRI Vi Ly Of
the therﬁygﬂ;,%iag %&?l 51? Lhe, r% Jayer is not particularly |imted,
but it isgfre erred Lhalothe r_el:% '??f’t‘?)g/'i LHRIA FIHCDREGe 2 fan 85%
Thi s* makBEHHESteRLES hpdumdnayrsiddrod npnused kd ayhexireathebanebsxpmeyi si on of
t he | anmi phosphbvar dpdl chaddiikon, Aldng CRbsYi t¥vStahbBes, aluminum
hydroxide is particularly preferred. With this choice, it is
possible to further improve the tracking resistance of the
laminated board. 1In this connection, it is preferred to
‘compound 50 to 300 parts by weight of the inorganic filler with
respect to 100 parts by weight of the thermosetting resin. If
the amount of the added inorganic filler is below 50 parts by
weight, there is a case that the improved effect for the tracking
.resistance i1s lowered. On the other hand, if it exceeds 300
parts by weight, there is a case that the solderability becomes

poor. Further, examples of the coloring agent include a
fluorescent dye or the like. |

The method for impregnating the thexrmosetting resin into

. the sheet-form fiber base material is not particularly Yimited
as long as it can satisfactorily impregnate the resin, so that
-any method such as immersion of the base material into a resin
varnish, coating of a resin to the base material using various

kinds of coaters, ox sp;:aying of a résin'using & spray may be
'~ adopted. : '

Furthex, although the thgrmosetting resins for the first
layer and the second layer may be of the same kind, it 1s
preferable to employ those with different conditions.



thernosetting resin in the second layer is not. particularly. .limted,

but it is preferred that the reactivity is equal to or |ower than4688p 2005
Thi s kes it possible to further inprove the adhesion with the netal

foil. Furthernore, it is preferred that the reactivity of thernosetting
resinin the first layer 1is equal to or higher than 85% and the reactivity
of the thernosetting resin in the second layer is equal to or |lower than
65% In this way, in addition to the-tw effects in the above, generation
of resin dust by t he bendi ng or the Iike of the prepreg can readily be

suppr essed. I eggnat L ny. nore preferable that the

reacti vi t{ nF e t%’:e? ?r:glse hdn YJQEY ﬁfl ﬂ"? %Beﬂ“% tHipgrepin aﬂf% 95% and
that thef FEﬁc%@Y?Fyi%anﬂﬁ@aﬂ‘rdrqube:tlm ﬂgmni(eedn btit ithesseeefierteyer is
Eart tOtn&tlmrrémv? @Eﬁt@rj XHgﬂrg r@n&e Q—_fy& %mgjf%errm ett] ng

Furt her, ED referable VTtV
resin in 9ﬁénf st eay%ﬂ"cm} Ry e®. 95Hhe aﬁérﬁhai-arhe fereed £ ythA the

tEer m)sEthﬂngosettnngmmstlkﬂxmdubmi%adt&v%ﬁﬁuﬁ&ﬁné L¥ehp %@ﬁ 20% |
Thi s makege &1 he i nproye esi on an
8 14 OCT 2805? %Lglé?ietisn(?%ng’%t?igpe‘& stfrbeh Tepapgde a‘?r‘??féc?'edm bglé?d and t he
prevent i RGP tFréYQEn@Pa'F‘Pén off thesithedusiseddsng resiabbweingosuphevent an

over f | owrectirei tgstanationSPESV EnbRG &L 361 e ﬁgl Mg{ pcan be
determ ngg gy differential scanni n% Cal ot??%e%%/ ‘("Ss e Y, i¥t can be

determ ne y the following formula (1) through corrparlson of the areas of
the exotherm c peaks of reactions by DSC obtained for both of the

unreact ed resiThanteddeives) rbf;‘)tth%a%he!rﬁ EEttIH§ FEARLT SRk FEE?% be done
inanithg ggiaé%%pggé&ai h 5: tenperature rise o
React i vi ty? )t ﬁjééﬁ‘rl'ﬂ‘ﬁ Sgallé‘”bf‘tr% ibyefexrzpd that FB&ct i on
peak of EﬁFE’&EYéHYréQ 9TuRll0® (93 Hbgherathawi Bgsof rhespmapesgitan be
~cont rol | pdsbybyertéUsurther improve the sheet thickness precision of
the laminated board., In addition, the reactivity of the
thermosetting resin in the second layer is not particularly
‘ -11'“1ted but it 15 preferred that the reactivity is equal to
or lower than 65%. This makes it possible to further improve
the .gthSLOn with the metal foil. Furthermore, it is preferred
that the reactivity of thermosetting resin in the first layer
is equal to or higher than 85% and the reactivity of the
thermosetting resin in the second layer is equal to or lower
than 65%. In this way, in addition to the two effects in the

above, generation of resin dust by the bending or the like of
the prepreg can readily be suppressed.,

In the present invention, it is more preferable that the
reactivity of the thermosetting resin in the first layer is 90
to 95%, and that the reactivity of the thermosetting resin in
thg sgcond layer is equal to or lower than 20% (especially in
the range of 0.1 to 20%). Further, 1t is most preferable that
the reactivity of the thermosetting resin in the first layer
is 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



met hods such as control of the heating tenperature and/or heating tine or
adoption of irradiation with light or electron beamor the |ike. 1'% 0CT 2005
Hovveve'g., the control by neans of the heating tenperature and/or heating
time is preferable in the sense that it is easy but has high precision.
The amount of inpregnation and the, anount of coating of the thernosetting
resin differs depending upon the nmaterial, nature and weight (per unit
area) of the sheet-formfiber. base -material. Accordingly, the weight

rati o of theesheetthDekhdes SRSONGH dRNEF t%})&taﬁﬁtﬁ%&&ﬁ&#&%nr eghy of the
u () e

l1mted, | preferred to be in the

first la ' ot rticul arl

range o¥>%(%7r8§tg'8g29%% ngeflgr@’éﬁgﬁi%ﬁ Fesdncdest descaibedi abavfe £F@nge  of
0.1 to 2PFeVepthan eenficiwof the séeth 4l AkBRSYePERS infdldabiandyt he
filling property of the resin into the ruggedness are inproved. If the
wei ght ratio exceeds the upper limt, there is a case that the inproved
ef fect for the SR&EERHVELTesar berdet eiined by dififerentdahgosnhtinpe

| ower ed. c@iorbmetrier(DBUIl.  Namblyl S el Quht RS | QVELrdiddd - piheRe IS a
case thakoiﬂgwiy e;éﬁmtg pr@vent tKe generation of remaining Voids after
the nol di g q Y685 (Hs thigugks conpagisent of othe caigas offe theasl i ng
and the BFPEPerwicpeske obinstastd calss bypbsorotasine foRchoth deg thse
| ower ed. uBlreattbal eo lAddiitni rblEn B Aa i hlagk® Dorkls G ddllalefir

it copper “or al'loy, or

i
i nventio rticylarly Irmted, bu a copper
al uni numH‘SL a&naét E ham |°&\},“ PIMIRNG TR Wikt hserake of tompemgdureit | s

pr ef er r e§ifRaPLt BB°GfMitkness of the netal foil is in the range of 9 to 70
m and it is especially preferred that it is in the range of 12 to 35m In

this enbodi ne & ggch a rr;et al foil 4 is bonded continuously to both sides
of the -preprQ% 3CELVHEREF ) brd Abovereal pRoughcthen pealt dhHidesia rot

particul 8Pg PEnkeadtiont peaksopreneesasted hadsid) Rasea stickyresin |ayer

on its surface- This nmakes it possible to inprove the adhesi on between the
met al - :
The reactivity of the prepreg can be controlled by various

methods such as control of the heating temperature and/or
heating time ox adoption of irradiation with light or electron
beam or the like. However, the control by means of the heating
temperature and/or heating time is preferable in the sense that
it 1s easy but has high precision.

The amount of impregnation and the amount of coating of
. the thermosetting resin differs depending upon the material,
nature and weight (per unit area) of the sheet-form fiber base
.mteria_l. 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-
" 0of 0.1 t02.0. With this choice, the gsheet thickness precision
and the £illing 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 Timit, there is a case that the effect
to p;:event the generation of remaining voids after the molding



foil and the prepreg. Moreover, the netal foil having such a sticky resin
| ayer can suppress nore effectively the formation of resin bankb4a8CT 2005

| am naii on of the. preprg and the netal foil as conpared with a nornal
metal foil with an adhesive, thereby enabling to prevent the generation of
voids and winkles generated in the | am nated board. Wen the netal foil
has a sticky resin layer, it becones possible to use a prepreg that has a
single. thernosetting resin layer. This is because a metal foil with such

tick | t f t
?a?n Ingt Y%ﬁ%n asa¥ﬁ%eé€%é€ r?%avr%gt'e'a e%l%ha 'ﬁﬁng@b G%HaaB?lﬁ és’fg prevent

voi ds ant™ va‘ﬁk'P%%S %%orxgm ateslt | of tite |solideat edtebdawdred.
Accordi ngly, problens due to banks or the like that occur in the normnal

nmetal foil can.be elli.m nate The resin that constitutes the stick resin
R A PP Y SEL SRS R matadoBeyLrissbe BFo0 IO ERGRy 1 osin,

| ayer is not artic
for exanphrEention e mertt pamdcuAarutrelmst@df qutCQB§béi'U&zl: Ry cbppest i cky

resin | agelio |t°r19 le to ther |.astic resin
havi ng a fk-é nﬁ%/%ﬁjéléglr?%?%%u ar o ¢ ﬂﬁrt %use "t he

wei ght BYEFHEE & LR thétl @E% tiHakness Q@Ol;htb Wm*l‘@lll godlcase

t hat the:.sommhmuﬁﬁga ditng €6 FHqun argnraa %digoé’éﬁjeéi%ﬁyf %%%grrggn ng the
bondi ng Q{.‘ Etpifp{r?gt and t he rghét foll because eratlon of
the resin ¥ T8 % Y35 88 n ¥y rthdch &M Bt he sticky
resin. | 5?8 3 B &|1n§°4-£d & bor@eiquid: igfuomsdyyto ditis sidad qﬁ thes

especi al pyepregerrad adséribe8Ooabsi-dls epoxy resins with different

nol ecul ar wei ghts. Furthernore, a resin which contains a bisphenolic epoxy

resin with wei ght average nolecul ar weight of 10,000 or nore, a
bi sphenol i c ep&@l‘?‘é@?ﬁ; evmeitadpbeyl ebminet parthéub8flyrlimisteedndta curing

agent i simDptef@red@raitie 1tBhashn@eidity fodle 2hybeSbR 1td dueReasi ble to
keep - This makes it possible to improve the adhesion between the metal

foil and the prepreg. Moreover, the metal foil having such a

sticky resin layer can suppress more effectively the formation

of resin banks at lamination of the preprg and the metal foll

as compared with a normal metal foil with an adhesive, thereby

enabl:mg to prevent the generation of voids and wrinkles
generated in the laminated boaxd.

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

‘I‘he 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



the interlayer thickness by suppressing the fluidity to.a | ow Ievel sy é §
I am nation through the use of the heating rolls, as well, as to | Q 00
hlgh aqhesion to the conposition. A resin Conprised of a single conponent
-at " bi sphenolic epoxy resin with weight average nol ecul ar wei ght of
nDre 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
wor kabi ity in coating is affected due to a high viscosity when used as

varni sh &§ prpfet}abmérrtaedséoacwﬂerza{dpq_gst\_{\gt ?eg s A, ngcg Qf%q{\g of a

bi sphenog.{,grgg%ﬁ{oi &%%u? ej?q}x% eéw val ent o] f"ess an 50 here is a
case that a hRT BTt he T 95D thapi §R<08%d Eéhttpﬁu'tﬁ‘%gt?ﬁ)l di ng
will be éT’PE@SédﬂQﬂmwgan meidbdndisniest then Mot al0of otheted & aecaxreepreg
Exanpl esthétttiee c@wwﬁq r ove i.n n | azol £-. based
curing gggg ohétgh og.ger%:’r'g%\%/% dfb%ﬁ a%‘“bﬁiﬁt@% gamfﬁaﬁs %\g e n for

" constitutrng 9t ?WW%S‘!% Hhey @repregopnddtivy metmiodedilngesaksasphenol i ¢
epoxy re8fnthet fenergbtomVver agee BéSon | Binei ght of nmore than 10,000 and a
bi sphenolic epoxy resin with epoxy equivalent of |ess than 500 in the

ratio of (50 to 70) to (50 to 30 )w% If I 1 1 4 OCT 2005 the blsphenollc
epoxy resin wi 1hifRrekanpad shat e Hes £ Woarcons ighit iaig ttwetidsuqn 10, ' 000

a1 oot o0y ugebgeth °b'“m““‘?s""“°c‘9§‘?"°f"'"ﬁ5%§%§'°f AP PHRLT SR e

SI LS?LSdiQ“QSPﬁ"i L1y PBESEPEEE] Ehat otifieiCORSAUNS| FPPRYeXEELRE Wh 3; Lher e
is a cas Fﬁa%evﬁemam bres Vedets ¢ herteneegoﬁed Taherémixal whi@rhl will be
| over ed. odhtaimsghi BiebASACTRLCCH) V\?_J(%é) g ‘{Fﬁ_a%w for
exanpi e, mgggcggg_g%#gg‘r)c c%r Egaéggr a , and the poxy eq%u val ent
can be measured Dby, & re, Vp d‘i‘ﬂ‘iﬁll & hrrpheneliqaneXy FRein hi ckness
of the sFLER\PRUST AURAyaient of Sfpbreledo and a curing agent is most
preferable. By usingthis 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 rige to a case where the flexibility is too high due to
- & low cross-linking density after curing, and to a case in which
workability in coating is affected due to a high viscosity when
used as varnish of a predetermined concentration. With a single
. Gomponent 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 n\etal foil and the prepreg. Examples of the

curing agent described above include an :Lm:l.dazole -based curing
agent or the 1like,

Moreover, it is preferred that the resgin for constitutiug

- the stick resin layer is formed by compounding a bisphenolic
€pPoxXy resin with weight average molecular weight of more than
10,000 and a bisphenolic €poOXy resin with epoxy equivalent of
less than 500 in the ratio of (50 to 70) to (50 to 30)wty. If
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the netal foil is not particularly limted, but it is preferred mhen it is
inthe range of 5to 30 m and is espeC|aIIy preferred when it 14 DGT 12008
range 9f 10 to 20 m The feature of this invention resides in that the
prepreg and the netal foil are continuously bonded. In this connection,
the direction of the feeding of the prepreg is not particularly 1-invited.
For exanple., a nethod for feeding the prepreg in a horizontal direction,
or a nethod for feeding the prepreg in the vertical. direction may be

used. AnShg Pheplemelimdpoxiyt ressnmefﬁrﬂeéiwbqgﬂﬁea@ef%@%weumfCh the

Tethod, rLon ehans ERakI8 00 4L nRd Bhelisriie hareiss o oBeRh faces

met hod; t ossi ble to Tedu
of the prﬁFe @%ugeatwuwe modstimee efillndeenapressed e dae tie ahi ke. In
this enbodouepencshe ﬁéam%&kssdtsﬁah%@( btog(aﬁpgagf tg I?-FSFGRC%?@“ prior to

t he bondi epr and _t y, it is
possi bl eltgg lﬁ%%éfgo&h Sﬁe?h? SEheR banGoatd it aBWGQﬂdIQFdﬁtd thewel y over. a
| ong per L8ca otase ithat the ddMeXTn 2006¢dde ﬂ}@abbeﬁré?f@% HY Rekg] NOt

particul gohy wimited. 1 radt 1S pref erred that t enperature, is in the
range of 150 to 250C, and It is especially preferred that the tenperature

Is in the range of 170 to 240C. Wth this choice, adhesion between the
prepreg and tHthmealglfwhkredagéﬁﬂoiéaﬁﬂgfim CQ ﬁé”}ﬁ’é}&‘iﬁ»edﬁ d voids in

the prepegg @ f [ erature is |less
than the_| oner ;ﬁ(’e éléi %gﬁaélglgq,ﬁ%% %é%%’“?ﬁ%?racw Zﬁﬁ%gr Qﬁ‘? epaxy

deteri orgggﬂva%ﬁnf h%%t%rmmedmy. i forxoemgsld, hpeuppdioricratidt here is
a case thatrahboprepreg undergoes thernmal deconposition. The feeding
velocity of the prepreg is not particularly limted, but it is preferred
that the feeding velocity is in the range of 0.5 to 20mmn, and is
especi al |y pr et tddoimees: of theditighmiresinyldayer not be amplgied to

the metal £oil is not particularly limited, but it is preferred

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

. The feature of this invention resides in that the prepreg
. ‘nd themetal foil are continuously bonded. In this connection,
the dirxection of the feeding of the prepreg is not pa.rticularly
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 preferred 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 ox ‘the
like.

In this embod:.ment the prpreg 2 is heated by the heating
section 6 prior to the bonding of the prepreg 2 and the metal
Tolls 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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of 1 to 10mmn. Wth this choice, it is possible to manufacture the

| ami nat ed board uniformy without |owering the productivity. As de&ctiTheus
above, }in this enbodi ment, bonding of the prepreg 2 and the netal foil 4

i s acconplished by passing them through at | east one pair of rolls 5.
.Each of ' the rolls 5 has a surface |ayer 53 conposed of an elastic
material on the peripheral surface of the roll base material 51 thereof as
shown In Fig. 3.. Wth this arrangenent, it is possible to further inprove

the uniforni t yThe hratdingtehpeneears hes Po®Ps Bk sd alrh 9 MBiled Obkt The

el astic gRt &t r m ted, , but variou i.n s of rubbers
such gﬁgl,éc%]%f?]ﬁ%ﬁtrthaﬁs%hg:%%ﬁé%’f)%t £e. éﬁdi’ét‘ﬁgﬂ ERBIBr %’gﬂ'l nE® rubber,

and varl r i gt t‘ﬁe?ﬁBﬁ‘Ph@l—h’f prefermet thaththe tempeolatamiedds
t her nopl det the ehagbael 70 2opRdoes! ikl t{.@boé:ﬁ‘é%ée? a&ﬁé@iﬁﬂrﬁét ggg
ers

ol yol ef i t S use se ru
g i | ?lconet?%b %&P@é)%ﬁgfﬂéﬁ lﬁa@ai_ %GPFQ“EH@%PQMEQ candbe gshasead. foi | by
theI usg i Med-Gsoldins ,Cheh @degameign goqy aséwls@ﬁ}gzv\&fgbﬁemeﬂol I §f(thg pressure
t 14 OCT
appl i ed bekweay teﬁpéeaw}e'fs e Arldf Hh! 1§U g;%ﬂfah%

2005 is preferred to in the rang e§e é?p%mally
GBS the dlfhagion

preferre ey Wlk@et@eﬁgrkg#‘mdrheon@kmmw bapfi.the rolls

i s not padftitiexgdedd thetwsher it tHeps ofLhl&fkd enbe fHb bggggggge of 100

to 200C, | d.t to 180C. As
ngCI’I beuﬁggg\?geseﬁgﬁﬁgﬁ rd)eé d?’é‘g’%%\r/ﬁﬁ’ O gPﬁgﬁ?diPﬁeYﬁgg‘éﬁYﬁgf ?"Bgl n | ayer

is used, (o8 gp?‘ﬁf’é?*alﬂaé'ttiﬁ‘u&%la' lﬁmﬁ-&bdf Gt HaviaprefermEd thesin | ayer
al ong wi fther §eeding ool ocslitryf aeesnatt’h%b cmiwgg ®fs Q;e ebAphic, mieskal . Wth

this coglpeatken . t he between the prepreg
and the m%tpa#‘_| flgj F%%% efre anghunl r#m qgxe ﬂ‘élJ@é 1RHEe T3 8Pepr eg
havi ng a®Tst /Ao sELER ﬁ@ilse%‘?qﬂ-¢%wélt isspossible to manufacture

.t e 1am:.nated board uniformly without lowering the
productivity.

As described above. in this embodiment, bonding of the

prepreg 2 and the metal foil 4 is accomplished by passing them
through at least one pair of xolls 5.

‘Each of the rolls 5 has a surface layer 53 composed of
an elastic material on the periphera.l surface of the roll base
.materlal 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
- apolyamide 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
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used. Further,. even in this case, it is preferred that the reactivity of
the thermosetting resin in the single thernosetting resin layer ilsh 861ia3005
to or higher than 85 % . Under these circumstances', it ' is possible. to
manuf acture the |am nated board continuously in a nore stable manner. The
Shore hardness of the .rubber on the surface layer of the .rolls is not
particularly limted, but it is preferred to be equal to or higher than
50, and is especially preferred to be in the range of 70 to ' 90 . If the
Shor e har%ness of the rubber 'is less than the lower limt, there is a case
that the SuPZSERTEEd T teholns| the i vangeepEals wiol [30d&gecbr aamd Fairt her, |t

is prefeespecibalyt heetbiekacss ©é iherserLas > 180 Ho, or Iarger
than 0.5nm and it is particularly preferred&t fgeﬁlrr?lot girdg(tae of 0. 5to

3.5mMm If the thickness of the surface layer is less than the lower limt,
there is a cagbetmpmtmmbmhﬁlmlmumt bhetpeepiely amﬁitée met al

foil bebarestdid fpz@ﬁénre@‘@oaﬁe 91%#1 (Lfatnt f{gfaitoso %Xgﬁgg% h

appear anggpg i%gﬁ | am ate boar SCT i ed above in
t he met hod of f BE?‘ PFRgdtte he inm Uoy poose |«fhil2e 4¢ BEAT@- according to
this invention, the direction for the feeding of the prepreg is not

limted to thekye@tels(&ajlbe |reo%ge %and may be in a horizontal ir ection or

in a mcl*lned di rection gy Pes TR B2 d Sa R P T R IR hoR | PERTAP. The
feeding & FE@?FBﬁtngtﬁ%S%%tJaﬂYﬁlblﬂs Misiesi,i dtt he .prefémwabls theatisena as to

the casemetalhfopl dpiethe? a Wi@ﬂyefesizli‘eleﬁﬁ‘e?é a&3n§e\9ﬂ:19q:olz.l. EofsQe prepreg

2 may be t t prepre el.ng heat ed.
Furtherms)ragfmzﬁ§ %%r? |gn&ﬁpc*ssetdhe ee)gg?tlaﬁtdm?ﬁ%r‘t‘t%]tal Vbﬂl ¥hiBy be

acconpl i Sﬂﬂhlwtaet*ngis 1$reP‘inilbl¢1eto triloe ttiee indande dertiveed. reehod in
- whi ch t heyoRreg adswwk hstangiohekesnd AGaPahledin L9lhsin. trréJ?:EQ@r it is

to be no hat i.n the ab nbodl ment olls are
pr OVI ded{‘rgﬁrtE § %rgl#gﬁ%gl’ingq 9-9 thermosetting res:,n layer 1

d. Further, even in this case, it is preferred that the
reactz.vity of the thermosetting resin in the single
thermosetting resin layer is equal to or higher than 85%, Under

these  circumstances, it is possible. to manufacture the
laminated board continuously in a more stable manner.

The Shore ha.rdness of the rubber on the surface layer of
. the Tolls is not particularly limited, but it is preferred to
be equal to or higher than 50, and is especially preferred to
be in the range of 70 to'90. If the Shore hardness of the rubber
1e 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 particularcly

. 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
appearxance of the laminated board will deteriorate.

As described above, in the method of manufacturing the
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of the prepreg, |t Is sufficient in this invention that the nmetal . foil is
provi ded on at | east one surface of the prepreg. Exanples Xn the 141 p%ﬂ%
the présent invention will be described with reference to the actual

exanpl es and a conparative exanple, but this invention Is not limted only
to these exanples. Hxatnp i e 1 .<Formation of the Prepreg> (1)
Preparation of varnish 70 parts by wei ght of bisphenol A epoxy resin with
epoxy equival ent of about ‘450, and 30 parts by wei ght of phenalics

novol ak Ja%aﬁtr%bnamwmmyngedmu vl sninvadn vt tAQ@iweit iodi s&ol ved in

é?gsﬁﬂf?ebyfé‘fﬁ?? ot w*“?“’?‘-’% 250 00 s €80 b0 DB RO L e o
2- phenyl ]%: ‘{) Pﬂﬁ %%awréﬁmﬁab@l\mp@hpn(ﬁr inmetmglinedani de was
added tdlitmmhuvebysal q:tue(mnagd tda@a_d/vef,?o,ﬁn ¥6d RY¥rstbhfang. e this way,
2005 (2 e Bt EERERn Pt B8Rl b0 4t A ik ebl Mgt hein o
sheet - f FHntPi Hee O@mofnﬁmmraprﬂ;ez vaMardoymmpahe et iing $bet bdove vvas

e v ek s G0 bR O

of the reS| n SO da FHEtBepEerer otheding B thei ght of
the gl as¥FepiRsch2 pRdwsbe hetalirfcid dt mbF0Bel 6cnp I SEESy Asangryi Ng

furnace,mamdeaxn@mehah%@asbaat%éé%ﬂbe&%g@dog QA N1S! ERSGI LI Tesin

i npreg ss cloth describe each si e first
| ayer \/\g;sa1 oéiEJ tgawt{g‘p HyeamdheoPeim 9§ &9dLF Besin varnl sh so that the

anount of the solidified conponent of the thernosetting epoxy resin
varnish - becomesthar,Pak! 18YtdobgMothd hEePeS erdhgtOdnPEhb Sanb¥e Mol oNt
embodiment the metal foilsg are provided on the both surfaces
of the prepreg, it is sufficient in this invention that the metal
 foil 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 i1s not limited only to these examples.

Example 1
LFormation of the Prepreg>
(1) Preparation of varnish

70 parts by weilght 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. In this way, an epoxy
resin varnish for glass cloth coating was prepared.



of the glass cloth. It was then dried at 170C for 1.5 mnutes in the
drying furnace, thereby formng a second layer. In this way, a ptdp0e&qf 2005
conposgd of the first layer.and the second | ayer formed on the both sides
of the first layer was obtained. (3) Confirmation of the reactivity For the
first layer, the base material obtained by inpregnating the epoxy resin
varnish into the glass cloth, and then dried at 170Cf or 3 mnutes in the
dryi-ng furnace was. used as the sanple. The sanple for the second | ayer
was obt diled Bheshapregnathensand avatihg b PRERMREMBRERInG hadiy st and

second | aygs Sshd & PBG-ASs HESET I n.the.. above. For each sanple of the .
| ayer, the exothermc pea%gmgsﬂ)gﬁga'g%?%ﬂl%i ng a DSC system (nmade by TA

Instrunent Co.). The reactivity was cal cul ated according to the fornula
(1) in the aftbheeviaynistypiidpagded®s Re2kna s gq%rg,%gl;;?himodue to

har deni g s IJ3 e M chni of _160C for tﬁe_resin efore 1 6 14 OCT
2005 re ctlihgﬁ%g‘r%%&f gp'aeéa;cﬁ" °§\l}"er(% £HEE, Bers. bXsNAtERBRI 0. (HE - Feactivity
was fout®if§ dHENGedk-form hast magertiafeso asdt & B¥vboss pahes dgoaschHByer .

<For nat icgnthé ddreidvkicali Adiley . i.ght . of bram nated.phenoxy
resin Qvl&ri%ﬂitng%i'%ﬂ ra&e 25l- _ aﬁgggegégsgﬁ%q\éﬁéﬁ%}aérc twé? glhogbnéﬁrt?)g:}]p 40 part
by wei ght. br'SphefoP RSEp 69 thesi Ht (s c¥hen sholathed BY0°DATAW FPON | NC
QNDhCHElmeSf @Cr??ﬁ’mﬁﬂ)fgrmb,? ﬂlﬁéﬁ@b;b)bc}:dﬁ%irﬁfﬁg af ﬂrs%l layer .

- phenylfodmea 610" R ol zql e mere added to - a mixed solven

cont ai nidn% ){_gheﬁe? pr%g%yl engé:lr%tggl (r)rlloensoirr%t ﬁ??regf‘ﬁ%?'ngné‘%fhﬂl%ﬁ yl

FTTREH eheyenere stirred till

ket one, ‘& di ssol ved, thereby obtaining

varnish for a sticky resin. Metal foil having a sticky resin |ayer was

N PPON ¢ &@ﬁiﬁﬁgﬂz’fﬁ?ﬁaﬁr?ﬁ R Tyt R opRet S T ¢ he
sticky résin POXY resin varnish so that the amount of the
solidified component of the thermosetting eppﬁcy 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, thereby forming a second layer. 1In 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 first layer, the base material .obtained by
mpregnating the epoxy resin varnish into the glass clecth, 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
hmeasured 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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| ayer was set at 15 inn. <Formation of the Lam nated board> The prepreg
irent i oned above was nmounted to the prepreg supply section, the pfeppeD 208s
fed al host vertically from above to below as.shown in Fig. 1, and was
heated fromits. both sides to 160C using an infrared heater. Each of the
copper foils was fed roughly perpendicular to the feeding direction of the
prepreg. The prepreg and the copper foils were nolded under heat and
pressure by letting them pass through a pair of rolls heated to 140C (note

that : tteadidami rayldprf&&swa:tbatamﬂ of ld SredBs. 1%%%@&11? hefhe t he

uncur-ed by an after-curin erature of 180C
for 60 nﬁ&%&&%ﬂ&g\/g{,} aI‘fo &)95% XF gdich £drgd EB&%E 48% %89 nat ed

board HAA FFCORE difiveRnhess of 0.1nm The surface |ayer of each roll was
formed using a si I i cone rubber (Silic-Super H80 nmade by Meiwa Rubber

| ndustry Co.) W érhe tE ness 2 and Shore hardness of 80. 17 1 4 COCT
2005 Exanpl e 2*TR8*A9BNH sMesedeloih>a manner sinilar to the exanple

1 except that 10Re paatm vbyy wéighe fds stb,:lo',\m{a@d t %eﬂgﬁfre&sms set at

80% Examal toth exanpl e
1 e(;(cep? t ogt{:%taﬁgb?xegﬁfl%% o? %vﬂera‘%%é‘wd‘el 87’19}% %’889@9 Uas set at
70% Ex&fite e ofnbriephas ofloF rmrP3yi resiun(Bpisian| &80 medeHey exanpl e
1 exceptDPtIrNeIEPQM i TN eAND EEM TEA TS Shm@bﬂ% 10f af® ¥asareEGdy for the

' ¥
el asti ¢ w@Blg@ii & 4. hétﬁglsr fe the roll. Exanpl'e 5 Coriditions in
this exan‘F‘I e were ? f‘f‘?‘ﬁ‘b‘é o'f'"et xYei'QH'f}F‘é%ee‘%’c'é*’pla d’(313ra"'c°the
bearing % é§§9r§°b§?%eﬁ’9’fwmg Xflene, 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 um, |

<Formation of the Laminated boerrd>
The prepreg mentioned above was mounted to the prepreg
supply section, the brepreg was fed almost vertically from above
to below as .Shpwn in Fig. 1, and was heated from its both sides
to 160°C using an infrared heater. Each of the copper folls
was fed roughly perpendicular to the feeding direotion of the
- Prepreg. The prepreg and the copper folils 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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rolI's was set at Skg/cn. Exanple 6 Conditions in this exanple were simlar
to those of the exanple 1 except that the feeding direction of thdCir &bl eg
was a) horizontal direction, and each of the feeding directions of the
copper foils was substanti aI |y perpendicular to the feeding direction of
the prepreg. Exanple 7. Conditions in this exanple were simlar to those of
the exanple 1 except that the prepreg was not heated prior to the bonding
with the copper foils. Exanple 8 Conditions in this exanple were sinmilar to
t hose offxamplecanpl e 1 except that ‘the phenolic resin varnish described

bel ow was us resin 2005 (1) Preparation
of the \arni sﬁﬁ%ﬁs%}%%o |¥ fdgé’ﬁeﬂgﬁ%m?&&?ﬁ i?é‘?‘#"srht o°d§a§¥ AEd by
bri ngi né‘ $XCgBbg mea@ﬁdutyooﬁgﬂw fiwsg bayer nifd thegmteémreg at 95C
for 2 howss stmrtdejt 1an% presence of para-toluenesul fonic acid. Then, after
addi ng 650g of para-fornmal dehyde, 30g of hexanethyl enetetram ne and 2,
000g of toluene and heating to 90C - for 2 hours to bring theminto. the
reactlorgx%f’pr-"'oduct was concentrated under reduced pressure t hen

diluted with XSmsd Q! d net. obt
the'r esin §§§§}em L e Tood A SRR RER ST o a0t TP e 1 asult
|

for the cORFP Fnthe FaRCEEEEEY Wi Yhe rzaaoniddayhatot rwe peemtagi ty of

the firsasasgtoltedol.second |ayer was 92 and 40% respectively. .sanple 9
Conditions in this exanple were simlar to those of the exanple 1 except
t hat i.n'%[x%%nation and coating.of the

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 roll.

Example §

Conditions in this example were similar to those of the

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

BExample 6

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

the copper foils was s_ubstantially perpendicular to the feeding
direction of the prepreg.

Example 7

Conditions in this example were similar to those of the
exXanple 1 excapt 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

example 1 axcept that the phenolic resin varnish described below
was used as the thermosetting resin.
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thernosetting resin to the sheet-formfiber base material were cla{]rd “’rdzoﬁé‘t
as follows. The varnish prepared as in the above was i npregnat ed t(g
0.05m t hi ck gl ass cloth (WEA 116E made by Nittobo Co. Ltd.), being a
sheet--form base material, so as to have 40 parts by weight of the resin
solidified conponent with respect to 100 parts by weight of the glass
cloth. It was then dried at 170C for 3 mnutes in a drying furnace,

t hereby obtaining a glass cloth inpregnated an epoxy resin. As the result,
the reactivity of resin was 90% Conparative .sanple 2 One set was forned
by overlgﬁ)i n% a %%pa{pcer foil of thickness 18 Mon both sides of the

prepr eg ai NEFPATAHER Ofatbee VRINdS® 200 sets of it were prepared
according.to ?meoild-hodiOLEA2PAnBULEI r85ER @@gm,p%%somggggd g’%ese sets
wer e molwhed, gor q\cbeF gg ﬁgj&ﬁ%[ssure bé heat | nﬁ themat 170C 0 m nutes
at a pressucé ‘8 gf? &9dr PG 9y theg: oy, 1”615006?1%0%*%
copper - @8> I‘érﬁ%tzeHO%ﬁar@@mt henpresshati o) paayetodfienbbulkogss of 0. 1mm

bt aacnarl f I taf &5 ReGld f
Resul 15 g mﬁ“{?fﬁ% o, h??ﬁ?. i U pe S bR T R ed from

each exanpre an FhstHaE $Rd 2 2900 fEeluepemandheatinate 86F@d Tabl e

1. For ktﬂﬂii}é@tunsh rtokbr:i&gplthéms lﬁﬁofi’@ﬂe f&@cf&wa:%hle' bseoagcﬂeﬁ&w gm?nt

vas t akefbdertTiaieca i nsul ating la obt'ai ned by
e T R L R g G AL

renovin Ils t etchlng -clad

| ami nat eo?]b‘% é‘pggftgf‘iﬁ“%@?ﬁn‘%@ ‘ tE@aﬁhﬁmmmmmé:hEamMed boar d>
1. Sheetcanmponemds $opiS@@.si on For t he sheet thickness precision, the average
vaI ue and the range of the thi ckness were nmeasured at 36 neasuring points

. Set at Jattlce 9_0| nts.
( Confirmation of the reactivity

_ The result for the confirmation of the reactivity
revealed that the reactivity of the first and of each second
layer was 92 and 40%, respectively.

Example 9

Conditions :Ln this example were similar to those of the
example 1 except that impregnation and coating of the

the.rmosett:.ng resin to the sheet-form fiber base material were
carried out as follows.

The varnish prepared as in the above was impregnated into

- 0.05mmu-thick glass cloth (WEA 116E made by Nittobo Co. Ltd. ),
" being a sheet-formbase materlal, so as to have 40 parts by weight
of the resin solidified component with raspect 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 €poxXy 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 pm on both sides of the prepreg obtained in the
€xXample 1, and 200 sets of it were prepared according to the
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2. Mol dability Mldability (whether there. were voids and other ¢, 0CT. 20
abnormalities found) was confirmed by visual observation and by an opti(z,zg?
m crosgope. 3. Appearance Wiether wrinkles, scratches, pits and the |ike
were present or not in the substrate. of size 500mm x 500mm was confirned
by vi sual observation. 4- Peel strength of the copper foil The peel
strength of 18 m copper foil was neasured according to JIS C 6461. 20 14
OCT 2005 5. Sol der heat resistance For sol der heat resistance, after
etching only one side, and cutting the substrate into pieces of 50nm x
50nm a%éﬂﬁt@P FBEEhpPreast mekhodnt THese beds weder mplésd uwralecooker
condi ti dreat endlpresgide?bSohAntE N 02 NOUES, ryd ed out.
Then, af} ﬁgegggf_gsoifono{ﬁo% ?stetoﬁgsje?%&aggo#ﬁjerc Egghggtm%%gé e[eﬂval uation
of blistefs an rreasfl gEoge to%ﬁilreﬁe'ﬂ°£91%§&'aﬁlea%m‘r PP E- e by an

ﬁpt i ca:c ?ﬂﬂﬁﬂ@s@d@@ Bninatedt :Uuarlﬂ Byisrt ?ﬁggiﬁ_gelﬁfg@cghgarqwhi tyhper
our o ke dFaki e .ami.nated bo bt ai ne the batc
press) as 1.0, th%ngo\&E%“t ?‘%‘r%po&g%tl?ig:de P8 2K ?gniﬁ%lt’é%ﬁp%%%{{]v(fs of the
exanpl e LR, °F ePE8FFareéghing . Table 1, with regard to the noldability,
rank A neans the absence of voids, rank B neans that there were voids

smal l er than but .was practically usable and rank c neans the
presence _of - vg%%gﬁpgroéé?h? ﬁg%lf@tiﬁﬁ'a?ﬂw et asrdetscidigdbelemabl e. -

Mor eoverPP MR HERM 820h axpnplspand dinsecompaka i veanamp he arebsteovoe of
wr i nkl esirakbletdtetddhed, TaBlK B MpRRSthdah JdeROf£1 MR S5 s WileWslsG3natch t he i ke
smal .l er mw@blﬂ% ‘bggnevavassu ermaeCI;[tI ‘?rgls ltyakan by using samples having

only insulating layers obtained by removing the copper foils

through etching from a both-side copper-clad laminated board

of size 500mm x 500mm.

<Evaluation of the Laminated boaxd)

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 um copper foil was measured
according to JIS C 6481.

b
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usabl e and rank C neans that there were winkles of larger than ng g?%%&
was not practically usable. Furthernore, with regard to the sol der 8
resistlance, rank A means the absence of blisters and the like. As shown in
Table 1, the exanples 1 to 9 are superior to the conparative exanple in

t he sheet thickness precision, noldability, adhesion (peel strength of the
copper foil), and heat resistance, and was superior also in the
productivity. Fromthese facts, it becane clear that the nethod of
nanufac%pringstﬁgslaginated board according to the present 21 14 OCT 2005

i nventi 6 can“Pro&vrdBeathr§R1§48PFRY | ami nated board with high

productivity. For patdéxchiemt, rébesexaspl, egsded @t3nayeribdh sidpductivity
mpl es 1 and 2 have an

of the |l am d repver, especially. the exanmp

excel | eﬁaﬁﬁ‘éﬁ?‘éﬁ% %‘é‘é%@fﬁge 5t Pgﬁcﬁﬁd’%ﬁ%“%dﬁoﬁ%‘f‘mt GimotSEHfdi tion to

the hi gitoB5PSRFON Frataert oifhkforsovrder Presharsmomkert cosd it sms ound t hat

especi aldfy 120he ax@ploa th, haga aso £xLed | nS t hj €SS jssion in

addi ti ors, L0 %ggegrl ductivit ang t%gé a%%tes?i l?)ﬁ.ﬂ-sET E}ﬁeg?é%ﬁgeﬁs'ent i on _

According td3 fhe pres en’fs'.l'rcfﬂ/éﬁ’ i off, 58¢onds JBsaisgidlerobabh &t d60 met hod f or

manuf acCY@lYGtdom off Hddisiteys| amdnaeas1ihgawd sWebheigbd Popedad ty.

Mor eov elobseheia tiiles %ﬁ@CBthhyogEiEQ& hgggggégéging resins constituting the
h

first and second | ayers Of. the prepreg are pt- at specified values, it
I's possible to obtain | am nated boards superior especially in the sheet
t hi ckne®s preBirodostamdtyhe . nol dability. Mreover, when the feeding

direction of g ggtqgrﬂa% 5 ' verti.cal direction, it i.s possible
to obt aicn a I%eg_ignat ed ar% g&_idrllil%ttsi%g'l Icgl{a.v&%yat?%s PHEt ﬁ’gt q%}?:ﬁ ity of
the fronlPARE BIEK © Noeassnatedyhontc otttk Yinykhe dbatdhe rol | s
| conpose®ress) 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 voidsg, rank B means that there were voids smaller
than 10 um but was prgctically 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 ir_z the sheet thickness precision,
moldability, 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 té the present
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of an elastic material, it is possible to have a uniform and

adhesi on between the prepreg and the nmetal foil. Moreover, mhen JSI 5TazM5
metal f#oil having a sticky. resin layer, it is possible to prevent
occurrence of resin banks, and to manufacture the |am nated boards in a
stabl e manner. FurthernDre, when using a netal foil having a sticky resin
| ayer, it is possible to manufacture a | am nated board continuously in a
stabl e manner even if a prepreg having a single 22 1 4 OCT 2005

t her noset resin layer. is enployed. Finally, it is to be noted that,
al t hougﬁntwﬁ '&&o&gﬁf’ PIoVvERE |30HEQBSQ%%‘€¥Y Hadinpded bpard Mifthrisigle to t he

embodi mBRaluckidignanplespatbbcgles gnthe raéaﬁtpl% hStH03 Hahid h% Kereto,

d A4 i t de wi t hout t f
the o ofd‘%*ﬁ*elﬁlﬁ%?n??lgﬁﬂ%n?gl%‘te's‘)ﬁs#ﬁéd e P from

ocT 2885 S¥ampigsh dDansh o Havier 'BrnYa;dcelrlenli: alih€sief betkkafXxi¥4 N m
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 produoctivity.

| Moreover, when the reactivity of the thermosetting resins
constituting the £irst 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 directjon of the prepreg is
set in the vertical direction, it is possible to obtain a

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

Moreover, when the surface layer of the roll is composed
of §1n 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
la._yer,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 stic¢ky 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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OO0 O QLY ~ ~ntCOw- 0 QMnl)lllcovO YrT-rrrr-r ,. a. -6
mQmMmMQMJ Q ¢ Q dNQOQMQQ 0 toN Ecoaj04 ' v) S C 14 0CT 2005
) : - .

thermosetting resin layer is emplovyed.

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

_depgrting from the spirit of the invention which is defined by
the following claims.
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S 24 1 4 OCT 2005 WHAT IS CLAIMED I'S: 1. A nethod for manufacturing a

| ami nated board, conprising the steps of: preparing a prepreg havi hgCT 2005
multiple layers of at least 5 one thernpbsetting resin, said prepreg having
bot h surfaces; and continuously bonding at |east one netal foil to at

| east one surface of the prepreg wherein the prepreg includes a first |ayer
having a 10 sheet-form base to which a thernosetting resin is

inpregnated? zge Eiiig haéeg having both surfaces, and a second | ayer
which is f -one surface of the first |layer by applying a
thernDsettlng resin thereto. 15 2. The nethod_as clainmed in claima1,

wher ei n t helsecoftd™efAger IPE PBPHEACEHEOREhR hBTANEGPAaRRITEF the first

layer, respggbivehsg pxeagggﬁgngfa thernosetting resin thereto. 3. The
method as clained in"claim1, wherein the 20 thernosetting resin for the

first layer and Phepahengneeptﬁngegebﬁﬁlﬁermuhelpéeohdyhayepfaae flhessane

as to e ch oth om as.t,0 each ot
cl ai ned fn an ghg of EEEB %eFE %aig Rheber BﬁglrgachslPur?FcFﬁé
thernnsettlagdre5|n used |n the flrst | ayer is hlgher t han that of the

second layer. 5. The nethod as clainmed in claim4, wherein the react|V|ty
of the thernDsetFPﬁﬁlpégpﬁlMsganﬁﬁnﬂhétfﬂ?é?t39n?a?§Faﬂsf@&&alOté or

greater than.83% 42 gu@fggg 800%n6. p I@? gt hod as clained in claim 4,
wherein the reactivity of the thernosetting resin used in the second

| ayer is equal twoheresmalher prhamegsdncludes a first layer having a

10 sheet-form base to which a thermosetting resin is
impregnated, the first layer having both surfaces, and a
second layer which is formed onto at least one surface of

the first layer by applying a thermcsetting resin thereto.

15 2. The method as claimed in claim 1, wherein the second
layer is formed onto the both surfaces of the first layer,

respectively, by applying a thermosetting resin thereto.

3. The method as claimed in claim 1, wherein the
20 thermosetting resin for the first layer and the
thermosetting resin for the second layer are the same as to

each other or different from as to each other.

4, The methcocd as claimed in any one of claims 1 to 3,
25 wherein the reactivity of the thermosetting 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

30 layer 1is equal to or greater than 85%.
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5 7. The nmethod as clainmed in claim1l, wherein the netal foi

continuously bonded to the prepreg while the prepreg is being fzé'UCT 2005
substantially vertically. 8 The nmethod as clained in claiml1, wherein the
bonding 10 of the netal foil to the prepreg is carried out by passing
them t hrough at | east one pair of rolls. 9. The nethod as clainmed in claim
8, wherein each of the rolls has a surface forned froman elastic

material. 15 10. The ng h d as Ial d.in g ereln he metal foi
has a stick9'resiRe By&POIES ¢ héd & aépa|WEH FhedPathfl, further

conpri sing rgacﬂ;meletyeefofchee%hb@gxotsla%t@hgp&egmr Lekdt @nt EﬁeS%%Eo% the
bondi ng of the nmetal foil to the prepreg. 12. The nethod as clained in

claim1, fuleHer éénpALSilngo ©HesSieepesf thent CRGously rolling the |am nated
board after 25 the step of the bonding of the metal foil to the prepreg.

13. A nethod for manufacturing a | am nated board, conprising the steps of:
preparing a7prepfeg havhog assiciglimedbayer cabim 30 wherstvaethengereasi n, said
prepreg havin bot h surfaces reparing at | east one netal

6,14 20
foil having®8 gétﬁékﬁonFéglﬁuﬁéyepoﬁﬂcgjt80%g§|H§88rﬁﬁeWHﬁﬁFa§PFc resin

having a weirgBteaDlecyeanhgWeedhtudkti8+00919r vERE@-2@0¢ coNtinuously
bonding the at | east one netal foil to at 5 |east one surface of the

prepreg through the sticky resin layer. 14. The method as clained in claim

13, whereingthe [ e uouysl nded eg while the
10 prepreg |s belng kegkggbgtaﬁggath 3grf¥gg q é%r%ﬁﬁ QB h% %g%nglalned
in claim 13pfwheerenrtihie fbanditng thef ptrheregt dk bemk1Ed bhe prepeeging

carri ed OUttggmp%ﬁggﬂgh 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.

15
10. The method as claimed in claim 1, wherein the metal

foil has a sticky resin layer.

11. The method as claimed in claim 1, further comprising
20 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 claim 1, further comprising
the step of continuously rolling the laminated board after

25 the step of the bonding of the metal foil to the prepregq.

13. A method for manufacturing a laminated board,
comprising the steps of:
preparing a prepreg having a single layer cf a

30 thermosetting resin, said prepreg having both surfaces;
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theﬁ1through bet ween at | east one pair of rolls. 15 16. The nethod as
clamed in claim13, wherein each of the rolls has a surface formed § M 2065
elastic material. 17. The method as clained in claim16, further conprising
20 the step of heating the prepreg prior to the step of bonding of the
metal foil to the prepreg. 18. The nethod as clainmed in claim 13, wherein
the nmetal foil is a copper foil and the sticky resin layer is fornmed 25
of varnish prOVId%gpggl%gea%UE%%%% g%etggtggp%galfgav1né7a sticky
resin layer which contains a thermoplastic resin having a
weight molecular weight of 10,000 or more; and
continuously bonding the at least one metal foil to at
5 least one surface of the prepreg through the sticky resin

layer.

14. The method as claimed in claim 13, wherein the metal
foil is continucusly bonded to the prepreg while the

10 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 clamed in claim 13, wherein each of the

rolls has a surface formed from an elastic material.

17. The method as claimed in claim 16, further comprising
20 the step of heating the prepreqg prior to the step of
bonding of the metal foil to the prepreg.

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

foil is a copper foil and the sticky resin layer is formed

25 of varnish provided on one surface of the copper foil.
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