[ Desi gnat.i an. of Docunent.] SPECI FI CATION [Title of the Invention]

TWO LAYERED LAM NATE HAVI NG METAL FO L CLADDED ON I TS ONE SURFACE
METHOD FOR PRODUCTI ON OF THE LAM NATE, SI NGLE- SI DED PRI NTED W RI NG
BOARD, ‘AND METHOD FOR PRODUCTI ON OF THE W RI NG BOARD [ Techni ca

Fi el d] [0001] The present invention relates to a netal foil
single-clad two-ply lamnate and its production nethod, as well as to
a single-sidedprintedw ringboard and its production nmethod, and in

particular, relates, to a netal fojl single-clad two-ply |am nate and
i ts productiPSSiFReRbP MplReckBeett OS%F?F:F%O“W ring boards,

2o s ol B R ARIERUISH R MR
boar d, and ik PLAEbiGH) B 1% oK et DR bof by AAUP ! Atk
Subet rar es EMANRRES | SRCRTLEBES TR Ry ddhmar DA BRu00 R,
nunmber of %%Bf’?@f%ﬂﬁ'ﬁﬁ?ﬁﬁ%% ive a lamnate. Wth that, a

metal foil Ts clad sides thereof to give a netal foil
doubl e-cl agfegm‘g@glf.ﬂ%i@jequently, only one side of the netal foil
doubl e-clad lTamnate 1s etfched to renove the copper foil to give a
metal foil gipgghe-clad |am nate. The process has a problemin that
the copper foil on one side is inevitably wasted. [0003] For
efficiently prodpicd pedenteidverftQidn £d1n@eg-10] adetaricnal @inghere1ds
proposed a net hod conprising cladding a predeterm ned nunber of
prepregs ardoapiPtBimifRide afdbindsh prbdest Din amettbaases nR1Ar eal tand
pressing them under heat to give a netal foil single-clad two-ply

| am nat e, fsahbbyeshdad pepatad iwigihbed=ard aAd & tishppodwe: i(dnome ekxadipl e,
see Patent Reference 1). Also proposed is a nethod of using a rel ease
filmto enhadde phetiebkasabelittes fo ametslubsil atieglerclsd keoentyy
producing a netal foil single-clad | amnate (for exanple, see Patent
Ref erence 2pminfFue tdnal ipsoposbrttionametiadl applidsihle tiwomodppbayert ad

| am nates, wherein a prepreg and a filmsnaller than the copper-clad
| ani nat e amdripg nheaadisy aRWGORGUEBCT heChbppequndiedd [SARPRERRSSS e
put between the two copper-clad | am nates and pressed under heat to
gi ve a psedeBiFamdyaliar PARRRIhEUPRETAFRS Fo Bhe dritker ABMedd pSrte

circuit formation thereon (for, exanple, see Patent Reference 3

X .
[ Pat ent RefeFeHtieFf-dgp RELALSEIGEANIDAPRAT 2REfEreRERIRF-1on method

using the metal foil single~clad two-ply laminate.

[Background Art]
[(0002]

Heretofore, many metal foll single-clad laminates for
use for BOC (boardon chip)} substrates and the like are produced
as follows: First, a necessary number of prepregs are
laminated to give a laminate. With that, a metal foil is
cladded on both sides thereof to give a metal foil double-clad
laminate. Subsequently, only one side of the metal foil

double-~clad laminate is etched to remove the copper foil to



JP- A 2007-90581 [Patent Reference 31 JP-A 2001-308548 [Disclosure of
the Invention] [Problens that the Invention is to Solve] [0004]

As in Patent Reference.l, in case where the netal foil single-clad
two-ply lamnate is, before separated into the individual sheets,

wor ked on both sides thereof for circuit formation, solder resist
application, N -Au plating, external configuration formation and the
i ke, the working efficiency could be good. However, in this,
alumniumis used as the rel ease material, and therefore, when the
two- ply | arf¥td & Metadr kedl ssingiehclefehaninatehentlal paressh&agorki ng
treatment woul d penetrate into the cl adding face between one sheet
and t he reEE&?@eﬁa%Engﬁtth%rﬁPRﬁﬁ%ﬂfoﬂéiPnsPﬁ@I@#Qﬁzﬁﬁtiﬂﬁﬁ@m}bly
lam nate (this i.s hereinafter referred to as "cladding face") . In
this case, “@5¢€ p of washing off the adhering chem cal ingredients
coul d be pr@yid d; however, the chem cal |iquid having penetrated
into the cl&84F g face is difficult to renove by ordi nary washi ng.

' that 11 iy CORE R RATEE W G PR dergt (e rriperclad”
in"That o dATERRE orterd A8 BESBbaed of Mo, bafeii i HodBeps S
ol ease mapgerar et Gpmbde EIERIELE B ThEFRE colt et Etafe |1
lep of coing B sarapes BTt AN A M Rl SRS 3cour
The ol casacFim ST gpog) are SR e B et e cnRa a1 e

met hod whegephg: HRPPeis Ol nhall RALEStas e(f&@%%l@he&seap@&ﬁ% eg
and a filmsnaller than the copper-clad | am nate aid not nutually

adheri ng t RekBgek@PRBr.- CABSL I dake B8 & RidhbBat ¥Ea{RE al WR1ease
copper-clad | am nates, the entire surface of the support substrate
coul d not Belmorkedflaince rihd t réstRIHi0Atyharemn angubderaior got he
process efficiency is poor. In addition, in this, in case where the
filmis m eéfigiedlyooddpe et setalllfdihotitd ekl adnadniantet heox
percent defective would increase. [0007] Prom t he above, an

obj ect of ekanpiesest PateshRedrresce 8) pr Fuirdbea prepakefidisla method
single-clad two-ply lamnate and its production nethod, in which the
chenical s efe¢sing ttwve peppectdlad prodratesr ehirednfa guarergt andian,
the releasabilityof the release material is good, and there occurs no
pr obl em of fpb|§Mg Ler Ehan il FCREEF aekad WirRgnabe tand et Mgl t he
rel ease filn1in,hi%h-tenperature treatnent. Another object is to
provi de a STRYFEE FRH S GIRPEY - GL2T NG BHAFE AR PRE ORI ChentWeet hod

usi ng the netal f(ii I si'n I e-cl ad tvvo-Plgl | am nat e.
copper-clad laminates and pressed under heat to give a

pseudo-laminate, and the two are peeled after worked for
circuit formation thereon (for example, see Patent Reference
3).

[Patent Reference 1] JP-A 7-302977

[Patent Reference 2] JP-A 2007-50581

(Patent Reference 31 JP-A 2001-308548

[Disclosure of the Invention]



[ Means for Sol ving the Probl ens] [0008] The above-nenti oned
probl ens can be solved by the present invention described bel ow
Specifically, the present inventionis a netal foil single-clad
two-ply lam nate which conprises two pairs of structures each
conprising one prepreg or a lamnate of two or nore prepregs cladded
with a netal foil on one surface thereof, wherein the two pairs of
structures are |lam nated on each other through thermal conpression
via a rel ease material put therebetween so that each prepreg faces
i nwar d, and(Ruvdrleins thetregiedswentieniid tosSalfrel m of a resin
material or a conposite material of a resin material conbined with a
.metal materfiaf04dnd its thickness is from10 to 200 gm and the
thermal shrinkage of the release material at the tenperature of the
t hermal conpr essPsnin Pagentntefarepcenbstinl c5e6 JloHB98he metal Fhal
present invention is _also a nmethod for producing a netal foil
si ngl e- cl adidgdepryaf aFForRly, LARLeate ovfpr ibséorel aapprfashdnprepheg o
a lam nate ,of two or nore prepregs with a netal foil on one surface
t her eof toipddyareal sheaisurerkeh®n Rarhatidns therpaf rifPnrirpelt
structures on each other throu%g t her.mal ression via a rel ease

t

. .conmpr /
material pfO*PRELSBefReER™ IESLRLARPACR2PI ¥r Vg ~PU PdetindacatesRal
wherein the rgl,ease mat

ial is a film(if_ aresin naterial_or a
conposi te FEPeFFYFatLn ?"F@?Ph@r&l“@r?ﬁ? ¢Bhbi T WRFEENS, shflgiency
terial d. i t hi ck is f 10.t.0 20 ,and, the th I
Shr i nkage. GFPHeD? cPERte HGMEYPA! H NG : BRIV o-bReeHoaPnERtm
[ t t 9 0 T t
COTDY eS1 0 8L Wi 2o Ehed e (AP, o aplieieNl
processi ngyBokDa S TAsS Shoh NhdRhithical Udr LhANSHELAN L0QERLY:
llaminate for circuit formation, solder resist applrcation, = AU
pl ating and.gx &St HeR! L9 hle0t { QRS £08e Hedllendnd %@%ﬁaﬁd one
of those treatnents, followed by separating the two pairs of netal

foil singl engl pgidasd npt@siandbyi ghialdetallr @Y { h@iﬁﬂ@@&%aﬁgﬁggﬁs% -

The present invention is also a nethod for producihg a sin

printed W LbRgn@oardhi¥hisChe ARtk S elfe@ee8 Tid 8 bat hagind agespf the
metal foil single-clad two-ply lam nate for circuit formation, solder
resist applhcghiongadé Al gieat 0Ty vasHifyt 6f faths anfiegunat cABmical
formation or for at |east anyone treatnent of those treatnents,

fol | owed byngepdieritisngouhd bavpreaidedpfhavetul:,f ehe chargleaichaguia

| am nates individually fromthe rel ease material. [Advantage of the

| nvent i on] h0id penetratet toraihg dledbimg fresdmm di ffdenilitam réhere ar e
provided a netal foil single-clad two-ply lam nate and its production
met hod, i nbyhbedindry shishiiogl s Arreddinglyie phodhmmicmalplogesd may e
free frompenetration, the releasability of the release material is
good, and reéeaEn GasubEing OB @énpopblerelimghat iheonay sdukaginzoe

ow ng to the shri nkaj(.;_e of the release filmin high-tenperature

tr eat nent . & EHFRAgl i ihEopresein ehrshEreatmetter elarmexkiisg for
provided a single-sided printed wiring board and its production

met hod usi REFERHE ﬁer'aﬁt%‘ghi LHRRY IS RIANIEBTPPYeT 4B Hiate 2 1pminim

Description_of, the_Drawin
P of the release mglerial may dissolve.

[0005]
As in pPatent Reference 2, in case where a release film
is used as the zrelease material, it could solve the

above-mentioned problems of chemical penetration and release



[ 0012] - (Fig. 13 It is a schematic explanatory view show ng one
exanpl e of the production nmethod for a netal foil single-clad two-ply
| am nate of the present invention. 1 is a prepreg, 2 is a netal foil,
3is arelease material, 4 is a mirror plate. [Best node for Carrying
out the Invention] [0011] [1] Metal Foil Single-Clad Two-Ply

Lam nat e: The netal foil single-clad two-ply | am nate of the
present invention conprises two pairs of structures each conprising
one prepreg or a lamnate of two or nore prepregs cladded with a

met al foil matarielsdifscluitiver.eofiowares,ein & BeéepWof PAIXiRgOs solder
structures are | am nated on each other through thermal conpression
via a rel edsreipdt &t al hpgh FeensstReenthberd may eschrpz apray.daods

i nwar d. The metal foil_single-clad two-ply |am nate of the
present i nRARLiSg BE Hescrlaidingefore opbm 4o (Citél ehciniMdedialthe
The release material for use in the present invention is so designed
that, in a’iﬁlﬁ&éét f&hMprocess for a printed wiring board through
thermal conpression, it adheres to the prepreg w thout peeling by
itsel f whill®%8& the other hand when intentionally peeled, the
prepreg can be easi] el from he netal foil single- cladtwo ply
| ami nate by hand®3T tﬂ’& EALB hReASTEPCRs3 o 11 I%%F‘egh?%s?m?%fllipl al

I I nmbi ned h I

Tt or | ol RRERSERELTS hendaatar e rerS S HRAF O ETRISH SRACLE A
al one, it (r%a i&g%d to | UC%QB%] ?]lga%og?of a\é:'aﬁrlé)%u %gﬁmnﬁ%:u&éggw ds
in the pro p‘ﬂ-ht%‘es n e

t I t t t
SE‘PIEI t LL%%%WﬁQm L s e SR IR LR gag?s%eé ﬁgfegrﬁéé?i ve
i u |
cl addi ng f%fggbg[@(-)gjiﬁn férhlﬁé‘g%e tt{]hé%pﬁéar{&&%r isﬁftgggeo? It-t %Zlgr e@]% ggsgg
mat eri al atsub@@ré@@%nﬂtdjﬁgtoﬁe tﬁaﬁ}@aewflcbﬁ g af'teiéka&lfcgf%a@e&n' S

i ndi spensably at nost 1.5% and 1s prefera t nost
pr ef er abl y shEOBhOrOfored thedYo-oBY LS JE¥R18h ef aob.f,r oy %&%taen 8%

When the thermal shrinkage 1s nore than 1.5% then the release
material tgadehi®, readaby vﬂ{H::IenKhatfﬂnhh.lhniﬁm%héﬂl}r@oc‘;&’pr%a{lgéé
resist curing (for exanple, at 160C or higher), and the cladding
face maybecbhzéely reehesinddand hhe paacdar defecheas woasiSharegsef the
rel ease material is poor. The thermal shrinkage is determ ned
as foll ows:[oThe]l rel ease material is treated in a drier at 180C for 1
hour, and its dinmension is neasured before and after the treatnent
usi ng a three- diFmowsitbeabbovas i 0dp]rat hbhahebprvbesutinwentitheis
thermal shrinkage is (difference in dinension before and after heat
tr eat ment / dpripxevigle poteftal fodl singleredel. tYOEIS] laminate Engd its
reduction in elongation of the rel ease material after the thernal
conpr essi oRTPRERE ANt MPEhpdef dDabfRich West chemd eabks cukeBefigr ethée
thermal conpression treatnment, nore preferably at nost 30% even nore
pref er abl yPFPEREEiqy JBYRCERRen #FR efsAgat C5ANr epeRetoaticnat Host
50% the rel ease material may be prevented_ from bei ng broken in

peel i ng, af@ leaga oty ¢% tﬁﬁfellééﬁeﬁ%&rbééllétﬂqqq yand there occurs

nc problem of peeling at the cladding face owing to the
shrinkage of the release film in high-~temperature treatment.
Another object is to provide a single-sided printed wiring
board and its production method usgsing the metal foil

single~clad two-ply laminate.



The el ongation reduction is determ ned as follows: Using a precision
uni versal tester (byShimdzu), the rel ease material before the
thermal conpression treatnent and the rel ease material after the
thermal conpression treatnent are individually pulled at a pulling
rate of 5 mimn, and the sanple length L at break is neasured. From
the sanple length Lo before the test and the sanple length L at
break, the percentage elongation before the thermal conpression
treatnment (Bo) and the percentage el ongation after the thernal

conpr essi onMeapat fent S¢)ingr dheoRpoivlzinsdccording to the fol | ow ng
formula (1) . [0017] Percentage Elongation (E, Er))= (L - LO) x

100/ LO (1) [6008) Next, the elongation reduction is conputed
according to the following formula (2) . Elongation Reduction (% =
(Eo - E) x 100/ EBf@Rrbpuemsntioned projd epesian hessslvesd by bhe pomstentit e
the rel ease material |ncludes polyphenyl ene sul fide, polyphenylene
oxi de, pol y8YRRtHPR, drsioFébREr }é‘iilo“f- oneSpeqidigphény | aiie spiretent |
pol yet her im de, polyimde, polyam dimde, polyam de, polycarbonate,
pol yaryl at é,n"ﬁBF}rg‘ltJﬁeP Tt €01 b ot Wnsilse £ Lag Hefo-pdyokaninsiey whbehl |
cel l ul ose acet at e, ggly-4,-ne§h | pent ene- ,  pol yet hyl ene

t er epht hal §CEPTHTS EPFRBETE R FUEES 258 RIRTISLPIPDPTERERS

oo e B epinblh YRR R U IR A0 PN 208 cottr g
of a conposite materd al % combination .of .a resin erial and a
metal mat opaPte (EEESReRPPBHE 4505  Hop VRSB 7ok FETHEERFES
terial. t ; I t erj.al | t ai b d th
ke, The S35 FSuEeRa B L orsB ot falit cBePur Finmteaton Ve
fi ti isl ' | foil t of
et al g of A Eefu T A% Peckid ol fo TR ek plogios BRSThg,
and (D) a ARl ULRAL e bl €nd kRO fadiBhal o MRIGhIAL e 1S LOLd
t hereon by vapor deposition. For contro T ng tlhe adhesiveness

thereof, therssdnee DioohpPssicd aRTR IR HF 8! rdBYPREOHINCREH i neaa
(matted). In this case, the thickness of the netal [ayer Is

pref erabl yyi @8 ©hbag hat@riiehd Rest Mhdnrss 1§ hess1b 263%{;}, then
chem cal liquids would not penetrate to the depth even though the
edges of tiaed| ené nehermile shiokedet @fvaheouelchedi gatetiuisls t1xk
aproduction process for wiring boards, and therefore the negative

i nfl uence oémmphmrhnal ofi the dhezaul dedrpragiionz edeatment 1¥Ne0 msad as
a conposite material, the resin material may also be a fluororesin
(pol yvinylidehe fluoride, polytetrafluoroethylene and the like) in
addition to the above-nentioned ones. [0020] The thi ckness of
the rel easé@®Rtlerial is from10 to 200 gm preferably from12 to 125
gm nore preferably from40 to 125 pm Wen the thickness is |ess
than 10 pm theFbgheresenthgonesriond s allegse megbed fdr wapbecing a
insufficient; and the rel ease material may be broken when separat ed
fromthe MR 1874 sPiFleQlad tws-ply IaRiRate, wWhick heompriges

rel easabil it cEF,:f;_hereof may be poor. |f so, in addition, the .

handl abi | i"EJyg/ 10gene PrEREed F&tLERINHERIPS e ABMogedRreRTegs with

construct ia[‘%nét%?l. gg}i.%l on. one surface thereof to prepare a structure,
and laminating two pairs of the structures on each other through
thermal compression via a release material put therebetween
so that each prepreg faces inward, and wherein the release

material is a film of a resin material or a composite material



foil single-clad two-ply | am nate, When the thickness is nore than
200 gm it is unfavorable fromthe viewpoint of the availability and
t he cost. | f desired, two or nore sheets of the rel ease

mat eri al maybe conbi ned for use herein within the range of the

t hi ckness nenti oned above. Conbining two or nore sheets may
facilitate the separation of the release material fromthe netal foil
single-clad two-ply lamnate. [00211 (Metal Foil) The net al

foil may be any one usable in ordinary printed wiring boards, and is,
for exanpl €f & gespermaryialTisonbdppdreiwi |2 meghd aayexialapnd its

el ectrolytic copper foil or a rolled copper foil, and its thickness
is not spedificddaery bHefineadic Asc8Pqiwyl wndatbepiernhdi shhimkage af

t hi ckness of at npst 105 gmthat is generally used in printed wiring
boards, andhg periesnce TH3dAlf AN im BewpeEarurer of the thapkake of
apeel abl e one, an etchable coEper foil havi ng an alum niumcarrier or
a ni ckel c&TPEFSFLECR| SEATEEHF e hctte MqH022P%- In general, the
copper foil_faqr._use in printed wiring boards is roughened; and al so
in'the pres[é’ﬁ’ﬁ'oﬂ nvention, the copper foil of the type is usable, or

ifically th foil, f h i . b h d,
[0023] ( Propr egfie Brasent, mPhei 1K el fr SUNEEr DyedpRYPTE e
or adhest o= AR bd e 5V BELEEE Suad ROt B PR E S PR iR haes

I t erd . D | . gl . t d
Phe T ke) . FeatamiBetpiffag o B, SRR, thed BRdwicdpmdbEs, "

Lhe T1ke, : [ " | ! .

ol ypheny! Soaust 't THoBl fduith (MRE f THATE G PR ADEEmar
the like; apdeg ﬁiamrfbﬁ{acaaﬁser@ﬁrbatuasgsaeﬁ%ﬁg%fs}:ﬂséé! or

as suitably conbined. The configuration of the su rate 1 ncludes a

woven fabr kgeftmSQFMOYBNL &R by sdfpalrhBehs tHeNORSpL rs RE hdtkd 80N
open-cel lul ar porous fluororesin filmor sheet; and the |ike. [0024]

The natrixsiagle-dtad hentmited DEARH RN 191 fARCLABLRL Xak8RbRerial,
conposition for the prepreg includes phenolic resin, polyester resin,

epoxy resin, cyarted @reeshn,ideetipsets idlgopalndtliodesse Srvduetihgra
t hernosetting resins; conposition of two or nore of these; and the
| i ke. (0025ingle~sided pnimgahwirind beardpyhbehicomprpseatadcbssing
matrix resin conposition for the prepreg, for enhancing the
reliabilitpothenstiaceRorf Specnétahlioildeingledclobetvorplgnibnititd er
includes silica, fused silica, talc, alumna, alumnium

for circuit formation, solder resist application, Ni-Au

plating and external configuration formation ox for at least

any one treatment of those treatments, followed by separating

the two pairs of metal foil single-clad laminates individually

from the release material.

[Advantage of the Invention]

[oo11]

According to the present invention, there are provided

a metal foil single-clad two-ply laminate and its production

method, in which the chemicals used in the production process



hydr oxi de, bariunms sul fate, cal cium hydroxide, aerosil, calcium
carbonate and the like. One or nore of these nmay be used here either
singly or as conbined. Fromthe viewpoint of the dielectric
characteristics and, the |low thermal expansion thereof, silicais

preferred. For the purpose of enhancing the dispersibility
thereof, the inorganic filler may be processed with various coupling
agents such as silane coupling agent or the |ike. 10026] A

thernoplastic resin may be incorporated in the matrix resin

conposi ti oreferfrekefpore regtribiomntdec rajedbabIliy bfl they rdlengef .
Exanpl es of the thernoplastic resin include fluororesin,

pol ypheny| emrtestiiadr isngetid. eadpthgaascyirenso eprdrlempof ypdheinyigene
sul fide, polycarbonate, polyetherimde, polyether ether ketone,

pol yaryl at EEbpelpafine, fa{S‘GI oulnglite gee Pulipkagadbendeandledns Ifikm to
whi ch, however, the resinis not |[imted. One or nore such

t her nopl astit li’e%l?%mﬁﬁiaﬁ‘ér%sﬁﬁe%@é‘tel t REICOSPAREyY tor the EeEEnEd.

[ 0027] desired, additives such as _a coupling agent, a

pi gment, a %’Eﬂ?é‘ltFLHﬁ* a§Bﬁ¥e %r%ieafjogé’mﬂ?@"&&@ﬁt a gAngLe-$ideshiRFgnagent
and the |ike may be inpcorpqrat n the ITB.tI’IX resin corrp05|t|on for
t he prepred"l"'[lﬁ‘ﬁzgﬁ’arg and’ l’f‘ﬁepméﬂ?é:rmﬁf merhod usinggthe nedwdt fpdde

the netal faqil .sin nate is at | east one, but maybe two or

nore. On orfé‘nél&faf'ﬁg%‘go?wcﬂ?&ypglé 124*%ani nate after |amination, the
b t d d 029 2] Method f
I%r g\éﬁciﬁﬁg :\@t@grefgg??cﬁﬁ%@oél &faé :/@reaﬂwggam ]nat Ea: ] OTheO:ret al

foil si ngle[-g two-ply lam nate of the present invention is
produced as déScri bed bel ow (see Fig. 1). Specifically, first, arretal

foil 2 is super n fa V\her
orI m)reI pregfegg?};ﬁ% P'gmeirgtgé gahegartggu%@ag% Jorr?n"gst e g P& ’t'ﬂ tut e
& SUIUCU QueahBXL off ‘éﬂeFii?écfd%c@ﬁ.oﬁfﬁ?etﬁb&“ﬁé#&erﬁe@a(fﬂfgﬁ?% e-ANfdgt hey

are |lam nated Through thermal conpression via a release terral 3 in

the present.yiy ?tlé?iﬁkr&lﬂe b@eﬁﬁ@%ﬂ@%@ﬁts%\tréﬁh&rhe Pr £07:£95<H2ES,
inward. For the thermal conpression, for exanple, these materiafs are

put between iya mBda10f0p] A3eSs 4 rdlkakbante28ant 4 A¥QNhEPFor bigre.
rel ease material 3 has a length (size) sanme as or nore than that of

t he prepredpésandoddefareical=iybhd it kEhenThbentisngpoi nt of operability
in production of a printed wiring board, they are preferably the
sanme. [0030dpo13] The condition for thermal conpression varies
depending on the prepreg resin; and for exanple, in case where a
gl ass cl ot Hi3ubsttedt EbdpoRinglesidiagr Epoelly Lavdedtepr ef erably, the
tenperature is from 150 to 250C and the pressure is fromO0.5 to 8.0
MPa. The metal foil single-clad two-ply laminate of the
present invention comprises two pairs of structures each
comprising one prepreqg or a laminate of two or more prepregs
cladded with a metal foll on one surface therenf, wherein the
two pairs of structures are laminated on each other through
thermal compression via a release material put therxebetween
so that each prepreg faces inward.
The metal foil single-clad two-ply laminate of the

present invention is described below.



[0031) [3] Single-Sided Printed Wring Board and its Production

Met hod: The single-sided printed wiring board of the present
invention is produced by processing both surfaces of the netal foil
single-clad two-ply | am nate of the present invention for circuit
formati on, solder resist application, N -Au plating and. external
configuration formation or for at |east any one of those treatnents,
foll owed by separating the two pairs of netal foil single-clad

| am nates individually fromthe rel ease material . At the end
of the seri &80X1f] those treatnents, or as any additional treatnent,
the separated nmetal foil single-clad | am nates may be inspected for
bad fit confRetdame MaGkriabpection). [00321 (Exanple 1) Two
sheets of prepreg (H tachi Chem cal's GEA-679FGB, prepreg prepared by
infiltrating an &péxyekeais magerial gicsssel DtlhtlmJMBsane)mmaanmgma
thi ckness of 0.1 mmwere sequentially |lamnated on a copper foil
(Mtsui Kin#olep desipmed| rhap) img pycdustiak prosess isr Iz toninged
construct a structure, and two pairs of the structures were prepared.
These wer e WigHngabeard W%’@'@htg%ﬁﬁl CRMBEgAS PR il adbepreds &E&
(pressing at 180C under 3 MPa for 1 hour) via a release materi al

(rel ease flﬂqﬁp’:ﬁ&\/‘?%ﬂ’%"tﬂ’ﬁ@m&? dEseht @Hﬂ-bﬁt"q% ebeexbands wherat

the prepregs could face in rd t her eby producin tal fojl
single-cla rtr\ﬁc?tf}P?aii d,[ B Freprey cah e %Péégﬁ PRAYSEY £FCBsed

A G, W o
o7 WA T Bl e
had the sa'{(&ﬁ%&gg%oéf %llgegmﬁa%%glmcén%q GERTPLE D) parersafretel

foil single-c nat e was produce r as

in Exanpl e yhenfOls EQse RRWEYeLT eny+mne S-Elo{nggéfﬁ«l P@i‘%ﬁ'ﬂ aﬁona,

t hi ckness of 25 gm (Toray' s poly avin

thermal shricnkage 2k é@qu‘ﬁf:e%e%@t@'gglgﬁ\ﬂ @Gaflz.&féj ‘éﬁtah?@ai I11qu:s.clsi

el Ongatl on after pressi ng of was used as the rel ease materi al .
[0035] (Examph@edproductidh p@c@'ssf il ashﬂﬁiﬁg‘ Cﬂ)@eﬁrd V\qul%' Ymkfmthat e

was produced in the sane manner as in Exanple 1, for which, however,

a filmof TelehbBandieting. ast FekLsS She Hhey-(EaBYonsd Raluephany| ene
then it prevents penetration of chemical ligquids and can
therefore reduce the negative influence of the chemical liquid
remaining in the release material cladding face.

[0015]

The thermal shrinkage of the release material at the
temperature of the thermal compression treatment is
indispensably at most 1.5%, and is preferably at most 1.0%,
more prefexably from 0.01 to 0.9%, even more preferably from
0.01 to 0.8%. When the thermal shrinkage is more than 1.5%,

then the release material tends to readily shrink at a high

temperature for solder resist curing (for example, at 160°C



sulfide filmhaving a thermal shrinkage at 180C of 0.5% and having a
reduction in elongation after pressing of 18% was used as the

rel ease material. [0036) (Exanple 4) A netal foil single-clad
two-ply | am nate was produced in the sane manner as in Exanple 1, for
whi ch, however, the thickness of the release material was 12.5 pm

[ 0037) (Exanple 5) A netal foil single-clad two-ply |am nate
was produced in the same manner as in Exanple 1, for which, however,
the thickness of the release material was 125 pm [0038] (Exanple 6)
A netal foi9r dilghes) ¢l andl tihe- pladding fate neasbpr vtkicsly preldd. sanme
manner as in Exanple 1, for which, however, MAQITNAS having a

t hi ckness oftiZs Wargs( Nilppdeaf neatstancsl of iy yiediedeereaterifall ds
coated with copper byvapor deposition in a thickness of 0.3 Inn,

havi ng a t B9l shrinkage at 180C of 0.1% and having a reduction in
el ongation after pressing of 5% was used as the rel ease material.
(0039) (Exanpl e ?ﬁeAtm:L fRinkpgg| & cfekennisegl | & ess wWabe
produced in the sane manner as in Exanple 1, for which, however, a
fil m produd&despecBateripk H6 Surphed 67 aadriemai 180EexEdmavi hgux,

t hi ckness of 25 p.m (Asahi G ass's fluororesin_filmhaving a thernal
shri nkage z?tnd%éﬁg ‘g'}fm(e?sé%ajrﬁ MERFREI PTG AP Rt T o fHeRbReRE t er

pressi ng of 105k or_depositian in a thickness of

ith er.by va
0.3 gm (haViigoast HEFTRICORPF AR TRRSE0T GTRTELEe, LY NiFArgvs) -
reduction "I@eelcﬂgzg:fff‘atd %ﬂr%;;kggr'e is (difference in diwension before and

after heat treatment/dimension before heat treatment).
(0016]

The reduction in elongation of the release material after
the thermal compression treatment is prefexrably at most 50%
thereof before the thermal compression treatment, more
preferably at most 30%, even more preferably from 1 to 20%.
When the elongation reduction is at most 50%, the release
material may be prevented from being broken in peeling, and
therefore it may keep good peelability.

The elongation reduction is determined as follows:
Using a precision universal tester (by Shimadzu), the release
material before the thermal compression treatment and the
release material after the thermal compression treatment are
individually pullad at a pulling rate of 5 mwm/min, and the
sample length L at break is measured. From the sample length
L, before the test and the sample length L at break, the

pexcentage elengation before the thermal compression



pressing of 10% was used as the release material. (0040) (Exanple 8)
A netal foil single-clad two-ply | am nate was produced in the sane
manner as in Exanple 1, for which, however, a. Neotex filmhaving a

t hi ckness of 50 pm (Teijin DuPont ' s polyethyl ene naphthalate film
having a thernmal shrinkage at 1.80C of 1.5% and having a reduction
in elongation after pressing of 8% was used as the rel ease material .
Ca041.1 (Conparative Exanple 1) A netal foil single-clad
two-ply | am nate was produced in the sane manner as in Exanple 1, for
whi ch, howeSxgatmentAfEoe and the Pevcagtage blokereionaLesr phe (Assdmal

G ass's fluororesin filmhaving a thermal shrinkage at 180C of 2.0k
and havi ng TPHRERFELPBN HrgaémengatiEbn axpt omprsed| ageording) taashesed
as the release material. (00421 (Conparative Exanple 2) A
metal foil EAGWeng Ea¥™4-Gily | ani nate was produced in the sane
manner as iE Exgnple 1, for which, however, a Lumrror filmhaving a
t hi ckness of%%7 gm (Toray's polyester filmhaving a thernal
shrinkage at _180C of 0.5% and having a reduction in elongation after

pressing of BE¥FeNERESLEIRIAEIPRe B eBobs® mtérimale) POGAIY e (1)

Co ti Ex | A net foil single-clad two-

| ani pat 6 wes pr oNBEG ST SRR IR RANEE 108 T BURHAS Sseorafnd fpcn,

however, tQ%eE%gEEness 0, Qﬁﬁ arz#ﬁgse material was 7.5 gm [00443
VE

(Conpar at i arrp?"élqﬁ ° tal foil single-clad two-ply

| am nat e was,_produced in the,sa manngr as..in le 1, tor i ch,
however , Sepgg?Tﬁﬁ il ﬁﬁdﬁc?ﬁ?%ﬂﬁgs§=gg°4b nf(ﬁéggabf al uni ni tAh by
Sun Aluninn%%hﬂpaving a thermal shrinkage at 180C of 0.0% and havi ng
a reduction in elongation after pressing of 0% was used as the

rel ease material end 0Q43h naterial to constitute the release material
includes polyphenylene sulfide, polyphenylene oxide,
polysulfene, polyether sulfone, polyphenylene sulfone,
polyether imide, polyimide, polyamidimide, polyamide,
polycarbonate, polyarylate, polyethex ketone, polyether ether
ketone, polyacetal, cellulose acetate,
poly-4-methylpantene-1, polyethylene terephthalate,
polyethylene maphthalate, and derivatives of these resins.
Above all, polyphenylene sulfide and polyimide are preferred.
[0019]

In case where the release material is forméd of a
composite material of a combination of a resin material and
a metal material, those mentioned above way be used for the
resin material.

As the metal matexial, usable are stainless, brass and the 1ike.

The configuration of the composite material includes {a) a

10



The netal foil single-clad two-ply | am nates produced in Exanples 1
to 8 and Conparative Exanples 1 to 4 were processed according to the
procedures (1) to (3) nentioned below, and evaluated as in (A to (Q
menti oned bel ow. The test results are shown in Table 2. (0046] (1)
Circuit Formation Treatnent: The periphery of the netal foi
single-clad two-ply | am nate obtained in Exanpl es and Conparative
Exanpl es was cut off into a size of SOO mm x 500 unit. Next, in this
condition, both surfaces of the piece were |amnated with a dry film
(Hi tachi Crepidaurgtioxsdsena saddlinate)qg, . uisrashposeetalo Adight px
devel oped, washed with water, etched and washed with water in that
order for ciheak ¢f poraradiwterial donformmeuan a EALngf geesRagiaserial
Application Treatnent: The nmetal foil
si ngl e- cl adt¥\BFBF§IaF ARtetNaPhaemEystien sdhares arlayexcafta MeERAL i on
t her eon was coateg w th a sol der resist (H tachi Chem cal's SR 72000
t hrough scZ3&F+3hriiR | FTPREr SHESSTR tPNhalVaPRY cKIRRASIgAoRS i RoTand
dried at 80C for .30 mputes. Next, this was exposed to_|light at SOO
) oo and RERIERE) bReASHRETL YERaRR dheTeet, | Loa; aHptace of tne
hydr ogencar bgnat e sql ut.ion at. 30C for 3.mnutes. Subsequently, this
was washed "\ SFJ‘%?%‘%&M roe 5ﬁ’&g§ﬁ?%%mﬂﬂﬁté‘? heat™ q‘f?‘b%f‘%/'o?h%o
m nutes. [QQ48 3 i -Au Pl ating Treatnent: xt,. the ta
foll o ngl dPeratakaRpis e lfgen A8 BrPSRELR Sor BhaPig o Phes
pr ocedur es of [ 0Us treatnen t 0g),. sequent.ially, in hat der,
B Fn Tabi &% BREGRSR] A8 CRhsPapTh st u et dfepeat Yadiid Sbuf

not penetrate to the depth even though the edges of the laminate

are exposed to various chemical liquids in a production process

for wiring boards, and therefore the negative influence of

chemical liquids could be minimized.

When used as a composite matexrial, the resin material
may alsc be a fluororesin (polyvinylidene f£luoride,
polytetrafluorocethylene and the 1like) in addition to the
above-mentioned ones,

{0020]
The thickness of the release material is from 10 te 200

pm, preferably from 12 to 125 um, wmore preferably from 40 to
125 um. When the thickness ig less than 10 ym, then the strength
of the release material may be insufficient; and the release
material may be broken when separated from the metal foil
gingle-clad two-ply laminate, and the releasability thereof
may be poor. If so, in addition, the handlability of the

release material would be not good in constructing the metal

11



Step Solution (rmaterial) Concentration Liquid Tenperature (t) Di ppi ng
Time (mn) a) degreasing Z-200 .., 60 1 b) washing with water

foll single-clad two-ply laminate. W®hen the thickness ig more
than 200 um, it is unfa_vorable from the viewpoint of the
availability and the cost,

Tf desired, two or morxe sheets of the release material
may be combined for usge herein within the range of the thickness

‘mentioned above. Combining two or more sheets may facilitate
the separation of the release material from the metal foil
single-clad two-ply laminate,

[co21]
{(Metal Foil)

The metal foil may be any one usable in ordinary printed
wiring boards, and is, for example, a copper foil. The copper
foll may be any of an electrolytic copper foil or a xolled copper
foil, and its thickness is not specifically defined.
Accordingly, a copper foil having a thickness of at most 105
pm that is generally used in printed wiring boaxrds, and a
peelable copper foil can be used here.

Inplace of apeelable one, an etchable coppex foil having
an aluminium carrier or a nickel carrier is also usable here.
[0022]

In general, the copper foil for use in printed wiring
boards is roughened; and also in the present invention, the
copper foil of the type iz usable, or specifically the copper
foil for use herein may not be roughened.

[0023]

12



2 a) soft etching amoni um parsul fate 100 g/L 25 1 d) washing with

wat er

25 2 e) washing with acid sulfuric acid 10 vol.% 25 1

) washing with water

(Prepreq)

The prepreg is one produced by applying a matrix resin
composition to a substrate through impregnation, coating orx
adhesion.

The material to constitute the substrate includes glass
materials (E glass, D glass, 8 glass, T glass, quart glass and
the like), ceramics (alumina, boron nitride and the like),
heat-resistant enginéering plastics (whole aromatic polyamide,
pelyphenylene gulfide, polyetherimide, polyimide, cell
carbeon}, and the like; and one or more of these may be used
here wither singly or as suitably combined. The configuration
of the gubstrate includes a woven fabric or nonwoven fabric
of fibers, chops or the like; an open-cellular porous
fluororesin f£ilm or sheet; and the like.

[0024]

The matrix resin as the main ingredient of the matrix
resin composition for the prepreg includes phenclic resin,
polyester resin, epoxy resin, cyanate resin, thermosetting
polyimide resin, other thermosetting resins; composition of
two or more of these; and the like.

[00285]

An inorganic filler may be incorporated in the matrix
resin composition for the prepreg, for enhancing the
reliability therxeof. Not specifically defined, the inorganic

fillexr includes silica, fused silica, tale, alumina, aluminium

13



... .., 25 2 g) activation treatment SA-100 ... 25 5 h) washing with
water .. 25 2 i) electroless nickel phosphorus plating N PS- 100

hydroxide, bariums sulfate, caleium hydroxide, aerosil,
calcium carbonate and the like. One or more of these may be
used hexe either gsingly or as combined. From the viewpoint
of the dielectric characteristics and the low thexmal
expansion thereof, silica is preferred.

For the purpose of enhancing the digpersibility thereof,
the inorganic filler may be processed with various coupling
agents such as silane coupling agent or the like.

[0026)

A thermoplastic resin may be incorporated in the watrix
resin composition for the prepreg, for enhancing the
flexibility thereoif:‘. Examples of the thermoplastic resin
include  fluororesin, polyphenylene ether, modified
polyphenylene ether, polyphenylene sulfide, polycarbonate,
polyetherimide, ©polyether ether ketone, polyarylate,
polyamide, polyamidimide, polybutadiene and the 1ike, to which,
however, the resin is not limited, One or more such
thermoplastic xegins may be used here either singly or as
combined.

[0027]

If desired, additiveg guch as a coupling agent, a pigment,
a leveling agent, a defoaming agent, an ion-trapping agent and
the like may be incorporated in the matrix resin composition
for the prepreg.

[0028]

14



85 20 j) washing with water ... ... 25 2 k) electrol ess nickel boron
pl ati ng Topchemalloy 66 ... 65 5 1) washing with water ... ... 25 2

The number of the prepreg to constitute the metal foil
single-clad laminate is at least cne, but may be two or more.
On one surface of the prepreg laminate after lamination, the
above-mentioned metal foil is provided.

[0029]
(2] Method for Producing Metal Feil Single~Clad Two-Ply
Laminate:

The metal foil single-clad two-ply laminate of the
present invention is produced as described below (see Fig. 1).
Specifically, first, ametal foil 2 is superposed on one surface
of aprepregl (in case where two or more prepregs are laminated,
the resulting laminate} to constitute a strugcture. Next, two
pairs of the structures are prepared, and they are laminated
through thermal compression via a release material 3 in the
present invention put therebetween so that the prepregs face
inward. For the thermal compression, for example, these
materials are put betweaen two mirror plates 4. In the present
invention, the release material 3 has a length (size) same as
or more than that of the prepreg 1 and the metal foil 2. From
the viewpoint of operability in production of a printed wiring
board, they are preferably the same.

[0030)

The condition for thermal compression varies depending

on the prepreg resirl; and for example, in case where a glass

cloth substrate/epoxy resin prepreg is used, preferably, the

18



m eleotro
wat er
wat er

ess palladiumplating Pallet ... 70 5 n) washing with
25 2 0) immersion gold HGS-100 ... 85 10 p) washing with

temperature is from 150 to 250°C and the pressure is from 0.5

to 8.0 MPa.
[0031]
[3] single-Sided Printed Wiring Board and its Production
Metheod:

The single-sided printed wiring board of the present
invention is produced by procesesing both surfaces of the metal
foil single-clad two-ply laminate of the present invention for

circuit formation, solder resist application, Ni-Au plating

and external configuration foxmation or for at least any one
of those treatments, followed by separating the two pairs of
metal foil single-clad laminates individually from the release

material.

At the end of the series of those treatments, or as any

additional treatment, the separated metal foil single-clad
laminates may be inspected for bad fit connection (AOT

inspection) .

[0032]
{Example 1)

Two sheets of prepreg (Hitachi Chemical's GEA-679FGB,

brepreg prepared by infiltrating an epoxy resin into a glass
cloth substrate) having a thickness of 0.1 mm were sequentially
laminated on a copper foil (Mitsui Kinzoku's 3EC-VLP-18)

having a thickness of 18 pm to construct a structure, and two

pairs of the structures were prepared. These were laminated

16



... 25 2 q) electroless gold plating HGS-2000 ... 65 40 [ O 0 50]
The details of the materials shown for the solution in Table 1 are as
follows: 2-200: by World Metal SA-100: by Hitachi Chem cal N PS-100:
by Hitachi Chenical Topchemnialloy 66: by GCkuno Chemical Pallet: by
Koj i ma Chem cal HGS-100: by Hitachi Chem cal HGS-2000: by Hitachi

Chem cal

on each other through thermal compression (pressing at 180°C
under 3 MPa for 1 hour) via a release material (release f£ilm)
having a thickness of 50 -pm put therebetween so that the
prepregs could face inward, thereby producing a metal fo:i:l
single-c¢lad two-ply laminate,

{0033}

The release matexial used here was a polyimide film by
Ube Industries (trade name: Upilex-S), and its thermal
shrinkage at 180°C was 0.05%, and its elongation reduction
after pressing was 5%. The copper foil, the glass cloth
substrate/epoxy resin prepreg and the release material used
here all had the same size of 510 mm X 510 wm.

[0034]
{Example 2)

A metal foil single-clad two-ply laminate was produced
in the same manner as in Example 1, for which, however, a £ilm
of Torelina having a thickness of 25 pm (Toray's polyphenylene
sulfide film having a thermal shriﬁkage at 180°C of 0.7% and
having a reduction in elongation after pressing of 10%) was
used as the release material.

(0035]
(Example 3)
A metal foil single-clad two-ply laminate was produced

in che same maoner as in Example 1, for which, however, a f£ilm

of Torelina having a thickness of 75 pm (Toray!s polyphenylene

17



fooslj 00 Eval uation of Releasability: After processed as in

t he above, the two pairs of netal foil single-clad | am nates were
separated fromthe release material, and their releasability was
checked. In Table 2 "C)C)" neans that there was no problemin peeling
fromthe release material; 110" neans that there was little problem
in peeling fromthe release material; and "x" means that a part of
the release material was broken in peeling. The sanples with "CDC)"

and 110" shomigjtf_g%)od rel easability wi_th; noproblemin practical use.
[0052] (H) B LaAmoRA IR A EPemE e FPEERBRTe at 180°% pér 0 pPh@dsked

i h h ir. al foil single-clad_lam
Nere separ STALEE SFERECH R ale SHAPE i SAREE PRy ChebRER e 1 o
whet her or @édtﬁtgge%ggége gnga(?:le%%fl?ns used in the treatnents) had

penetrated into e Cl i ng ce of the release material. [0053) (O
Eval uati on gﬂrﬁﬁat Resi st ance: In the sol der resist application
t

treat nent, e cladding face was checked for the presence or absence
of peeling géx ?rt o-f the solder resist thermally cured at
170C. In Table 2 "00" means that there was no peeling at the cladding

face and the heah oedpianses s Xt b8 TRI 90 %ni U Fa0 Ll diRlceldher @

was no peeling at the cladding Tace and thé heat resistance was good;

and "x" neagis thiabahB8ehenrRGCHE! O BeRIIIRI1 At £8P eKG LACTL HEhfACe rhRd
the heat resistance was poor. (0054] [Table 21 Table 2 Thickness of

Rel ease Matiickhess of the release material was 12.5 pm.
[0037]
(Example 5)
A metal foil single-clad two-ply laminate was produced
in the same wmanner as in Example 1, for which, however, the

thickness of the release material was 125 um,

[coz38]
{Example §&)

A metal foll single-clad two-ply laminate was produced
in the gsame manner as in Example 1, for which, however, MAQINAS
having a thickness of 38 um (Nippon Mining Metal's' polyimide
resin £ilm coated with copper by vapor depositicn in a thickness

of 0.3 um, having a thermal shrinkage at 180°C of 0.1% and having
a reduction in elongation after pressing of 5%) was used as
the release wmaterial.

[0038]

(Example 7)

A metal foil single-clad two-ply laminate was produced

18



(gm Thermal Shrinkage Elongation Reduction after pressing
Retenability Chem cal Penetration Heat Resistance Exanple 1 50 0, 05%

5% 00 no

in the same wanner as in Example 1, for which, however, a film
produced by coating the surface of a film of Aflex having a
thickness of 25 um (Asahi Glass's fluororesin film having a
thermal shrinkage at 180°C of 2.0% and having a reduction in
elongation after pressing of 10%) with copper by wvapor
deposition in a thickness of 0.3 pm (having a thermal shrinkage
at 180°C of 0.5% and having a reduction in elongation after
pressing of 10%) was used as the release material.

[0040]

{(Example 8)

A metal foil single-clad two-ply laminate was produced
in the same manner ag in Example 1, for which, however, a Neotex
£ilm having a thickness of 50 um (Teijin DuPont's polyethylene
naphthalate £ilm having a thermal shrinkage at 180°C of 1.5%
and having a reduction in elongation after pressing of 8%) was
used as the release material.

[oo41]
(Comparative Example 1)

A metal foil single-clad two-ply laminate was produced
in the same manner as in Example 1, for which, however, an Aflex
film having a thickness of 25 um (Asahi Glass's fluororesin
film having a thexmal shrinkage at 180°C of 2.0% and having
a reduction in elongation after pressing of 10%) was used as
the release material,

{0042]

19



penetration 00 Exanple 2 25 0.7% 8% 0 no penetration 00 Exanple 3 75
0.5% 18% 00 no penetration

{Comparative Example 2)

A metal foil single-clad two-ply laminate was produced
in the same manner as in Example 1, for which, however, a
Lumirror £ilm having a thickness of 4.5 um (Toray's polyester
£ilm having a thermal shrinkage at 1B0°C of 0.5% and having
2 reductipn in elongation after pressing of 60%) was used as
the release material.

[0043]
(Comparative Example 3)

A metal foil single-clad two-ply laminate was produced
in the same manner as in Example 1, for which, however, the
thickness of the release wmaterial was 7.5 um.

[0044]
(Comparative Example 4)

A metal foil gingle-clad two-ply laminate was produced
in the same manner as in Example 1, for which, however, Sepanium
having a thickness of 40 um (made of aluminium by Sun Aluminium,
having a thermal shrinkage at 180°C of 0.0% and having a
reduction in elongation after pressing of 0%) was used as the
release material.

[0045]

The metal foil single-clad two-ply laminates produced
in Examples 1 to 8 and Comparative Examples 1 to 4 were processed
according to the procedures (1) to {3) mentioned below, and

evaluated as in (A) to (C) mentioned helow. The test results
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00 Exanple 4 12.5 0.05% 5% 0 no penetration 00 Exanple 5 125 0. 05% 5%
00 no penetration 00

are shown in Table 2.
[0046]
(1) Circuit Formation Treatment:

The periphery of the metal foil single-clad two-ply
laminate obtained in Examples and Comparative Examples was cut
off into a size of 500 mm x 500 mm, Next, in this condition,
both surfaces of the piece were laminated with a dry film
(Hitachi Chemical's H-K425 (trade name)), then exposed to
light, developed, washed with water, etched and washed with
water in that ordex for circuit formation thereon.

[0047]
{2} Solder Resist Application Treatment:

The metal foil single~clad two-ply laminate that had been
processed for circuit formation thereon was coated with a
solder resist (Hitachi Chemical's SR-72006) through
screen-printing thereon ina £inal thickness of 25 um, and dried
at 80°C for 30 minutes. Next, this was exposed to light at
500 wd/cm®, and then developed with an aqueous 1 % sodium
hydrogencarbonate solution at 30°C for 2 minutes.
Subsequently, this was washed with running water, and cured
undexr heat at 170°C for 60 minutes.

(0048]
(3) Wi-Au Plating Treatment:
Next, the metal foil single-clad twe-ply laminate was

brocessed according to the procedures of various treatments
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Exanple 6 38 0,1% 5% 0 no penetration 00 Exanple 7 25 0.5% 10% 0 no
penetration 00 Exanple 8

a) to q) sequentially in that order, as in Table 1. given below

[00489]

[Table 1}

Table 1

Step Solution (malerial) Concentralion Ta mp;giﬂ?e (°C) Bip p('r?’?n?me

a) degreasing Z-200 60 1
b) washing with waler 25 2
t;) soft etching ammanium parsulfate 100 ofL 25 1
d) washing with water 25 2
&) washing with acid sulfuric acid 10 vol% 26 1
f) washing with waler 25 2
g) acfivalion treatment SA-100 25 5
h) washing with water 25 2
i} electroless nickel phosphorus
plaing NIPS-100 85 20
j} washing with water 25 2
k} electroless nickel horan .
plaling Topchemialioy 66 65 5
I} washing with water 25 2
m) electroless palladium plating Pallet 70 5
n) washing with waler 25 2
o) immersion gold HGS-100 a5 10
p) washing with waler 25 2
q) elestrotess gold plating HGS-2000 65 40

[0050]

The details of the materials shown for the solution in

Table 1 are as follows:

Z~200: hy World Metal

SA-100: by Hitachi Chemical

NIRS-100: by Hitachi Chemical

Topchemialloy 66: by Okunc Chemical
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50 1.5% 8% 00 no penetration O Conparative Exanple 1 25 2.0% 10% 0 no
penetration x Conparative Exanple2 4,5

Pallet: by Kojima Chewmical

HGS5-100: by Hitachi Chewmical

HGS-2000: by Hitachi Chemical
[0051]

(A) Evaluation of Releasability:

After processed as in the above, the two pairs of metal
foil single-clad laminates were separated frem the release
material, and thelr releasability was checked. In Table 2
"OO" means that there was no problem in peeling from the
release material; "O" means that there was little problem in
peeling from the release material; and "x" means that a part
of the release material was broken in peeling. The samples
with "OO" and "O" showed goocd releasability with no problem
in practical use.

[0052]
(B) Evaluation of Chemical Penetration:

After processed as in the above, the two pairs of metal
foil single-clad laminates were geparated from the release
material, and visually checked as to whether or not the
chemicals (solutions used in the treatments) had penetrated
into the cladding face of the release matexrial.

[0053]
(C) Bvaluation of Heat Resistance:
In the solder resist application treatment, the cladding

face was checked for the presence or absence of peeling at the
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0. 5% 60% br oken no penetration 00 Conparative Exanple 3 7.5 0.05% 5%
broken no penetration 00 Conparative Exanple 4 40 0. 0%

part of the solder resist thermally cured at 170°C. In Table
2 "OO" means that there was no peeling at the cladding face
and the heat resistance was extremely good; "O" means that
there was no peeling at the cladding face and the heat
registance was good; and "x" means that there occurred peeling

at the cladding face and the heat resistance was poor.

[(0054]
[Table 2]
Table 2

s | TS, | it | oty | o ||t
Example 1 50 0.05% 5% 00 - atation oo
Exampla 2 25 0.7% B% o Pene‘:;m 00
Example 3 75 0.5% 18% 0o pen;’lfaum 00
Example 4 125 0,06% 5% o) pen a'};ﬁon (a70)
Exampla 5 125 0.05% 5% 00 pene"[faum 00
Exampla 6 " 0.1% 5% o) pm:‘:‘aﬁm 00
Example 7 25 0.5% 10% o) pena';faﬁon o0
Example 8 50 1.5% 8% 00 pﬂna“""auon o
g:?rr?;reat‘{ve 2% 2.0% 10% e pener;omllon X
g‘(’;"[ﬁ;f‘,‘,“’e 45 0.5% §0% boken |0 | 0O
g:amn?;r:gva 7.5 0.05% 5% broken pen er;?all on Q0
i a 0.0% 0% o | Paelin | oo
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0% 0 penetration occurred 00 [0055] As in Table 2, the
sanpl es produced in Exanples 1 to B were all good in point of the

rel easability, the chem cal penetration resistance and the heat

resi stance, and could be processed through all the procedures with no
problem In addition, in the subsequent step of separating the
two-ply lamnate into the individual two sheets, there occurred no

pr obl em On the other hand, in Cbnparative Exanple 1, the

t her mal shrlnﬁg of the rel ease material was great, and therefore
there occur 8 %ﬁeling at the cladding face at a high tenperature. In

Co t Ex I t ft t | d d,
and thorefore, | PLABaPAPTR G« RO AR SRoPFORITR SPCPRURIRS Bl 5 © ¢
I t th I t I br ok dt h dual h t
coul dnot be mérée%‘éﬁa%? it Ia?leﬁ’an%sr %ﬁf—*ﬁ%a%ﬁ% 1, fBe : %@i@

t I h h I d th f
IrhleeIIa?eamgﬁg%(erﬁﬁle sl‘er’lt%gn R separa m%emétal‘rsﬁs me’ gagﬁ%coﬁhg Be ©

Comer 2t veoEXRUBLS Sl $h 3058 TEL Gl MRS A polther ke o

chem cal s pene he cl ace an ateri al

di ssol ved a, h&_{di%olg %hgss?]%@:&@n:h étIa \Mh £64d:30 gaL e, &gﬂgsa

netal foil clad nits si e surface; corrpr ses tvvo

Of SUTUCT UT egnBRflh GHER kAL NGO RRIPER Qﬁe@té AiRake o8 L i Yo
nmore prepregs cladded with a netal foil on singl'e surface thereof,
wherein thepidgndgi rs of structures are | am nated on each ot her
through a nold rel ease naterial via thermal conpression so that each

prepreg faces inway ghe dtbewemnd, Nt bempRii ival RS TRL SRl ticdmiill ses
a resin material and the corrp05|te material of resin material

conbi ned wi ghrimiciie W eheake Badbd amtari Al Ckae Sfrift, 1anhot RO fyRe and
thermal shrinkage of the nold release material is 1.5%or less at a

t enper at ur etltravhbechuthed t peebihg canprdesi cnddingonthws egt & ahigh

2. The two-layered |am nate having a netal foil cladded on its single
surface accoemferpitret almChnpahattien Exhppleductherelongelitdnga iy of
the nold release naterial after the thermal conpression is 50% or

| ess conpare¥essinchgrealyt Feinded.epodghheontdid orig skparaeinm/the
conpression. Claim 3. The two-layered | am nate having a netal foil

cl added on Pe&2bieispingde-aiediturnply daaiarhel e Pelegne Barerind
prepreg is attached via the thermal _conpression to the extend that
prepreg can“HRPFESRR AHIsde iyt Aupy sharbs crohines hawel hyepagpted.

| am nat e haV| nc%a netal foil (il added on jts single surface.
In Compaxatlve Example 3, the release material was extremely

thin and its strength was low, and therefore, the release
material was broken in sgeparating the laminate. In
Comparative Example 4, the release material was wetal, and
therefore chemicals penetrated into the cladding face and the

release material dissolved a little.
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Claim4. The two-| ayered | am nate having a netal foil cladded on its
one surface according to Claiml or 2, applicable to the multilayer
W ring boards, sem conductor chip-nmounted substrates, and

sem conduct or package substrates. Claim5. A method of producing a
two-| ayered | am nate having a netal foil cladded on its single
surface, which conprises two pairs of structures each conprising one
prepreg or a Icghgate of two or nore prepregs cladded wth a netal
foil on single surface thereof, wherein the two pairs of structures
are | aninated on each ot her through a nold rel ease material via
thermal epqRyEssi on A&ﬁdﬂﬁye@acmmmra@h@gngapﬁ&tal nfoglr dad@ﬁdomharﬁngic

t he mldr%&eas Eﬁ{aterlal rQ"orrprlsoiz% terlal

conposi t 3fEbel] 887 T Re?EPi IS%ﬁB Vﬁotrqpr}?ﬁgaimeng{egrelga?r and
has a t hiaekmnes $)f ofvo DO rhare 20€pregs cladied thidr amietai Hiil kagjegle fsutfine thereof,
rel ease %F%“e g twg pgiirg’%f %uét@@? m%tleﬁ?urfa?e'apo%r @atcHr e?tdu%@%}i:grﬁcﬂ@ rel%ase

t hermal Ci sionfrs condu
wi ring bwatedal wacheinml tchepesssionise thefreral ipswres fﬂcq'érnvraé@a @ld wherein the

appl i cat o reliﬂaséb‘lrhd?ér?atl'c'aﬁl Ok £XEBI RkerBPBhA WY @&hﬁﬁhtfa QhATBYE ] T r&din at
| east any one treatnent of thoseﬁépﬁh tﬁis IS pr d on boé

sur f acesmaeriaheonbiped Witk mstel matsy ipkaessef q nigy apaermsh
its one gﬁl{nkégéeoﬁﬁﬁ%dldnﬁléa@e Glagdril 1s 055%20r fe@b |at)wémb6&aﬁle¢)af ahichght he
two pai r@aof nmetal f.oil cI ad lamnates individually fromthe

nol d reI ]éalﬁﬁ’flgfeisﬁf’mscﬁo %-The net hod for producing a
single-sided printed wiring board whi ch conprises processing circuit

formatiop, .sol der regj S{w@&&%x‘eﬁaﬁh@ﬁte h vﬁﬁ% aPhabi A1 @ﬁqigl&f(hﬁ’ riﬂa:!ingle

confi gur {r on formation or reatnment o
t r eat nertusfaon a¢pording e Cdaias Lovherpia tbwduﬁgr@r euelpagﬁtwatcé thﬁ'amorfb rehease

metal f Q'L'rﬁteﬁ!ila%lﬁdth@ Rhérih] RB/pSLELAGS 5@%391" ﬂélsé\]‘z&oﬁl?m@d&b lr'ﬂlé 1|ékiu(<j:3011 in
sl ngle-cla

fol |l oned by sep tin airs of netal foi

| ani nat é4oRG3HPY éﬁﬁhg ﬂFqIFE’ﬁ’I ‘f%’él?ﬁ?ﬁ%] rel ease material.
Claim 3. The two-layered laminate having a metal foil cladded on its one
surface according to Claim 1 or 2, wherein the prepreg is attached via the thermal

compression to the extend that prepreg can be readily peeled off by hand from the two-

layered laminate having a metal foil cladded on its single surface.

Claim 4. The two-layered laminate having a metal foil cladded on its one
surface according to Claim 1 or 2, applicable to the multilayer wiring boards,

semiconductor chip-mounted substrates, and semiconductor package substrates.

Claim 5. A method of producing a two-layered laminate having a metal foil
cladded on its single surface, which comprises two pairs of structures each comprising
one prepreg or a laminate of two or more prepregs cladded with a metal foil on single
surface thereof, wherein the two pairs of structures are laminated on each other through
a mold release material via thermal compression so that each prepreg faces inward, and
wherein the mold release material comprises a resin material and the composite material
of resin material combined with metal material and has a thickness of 10 to 200 pm, and
thermal shrinkage of the mold release material is 1.5% or less at a temperature at which

the thermal compression is conducted.
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Claim 6. A single-sided printed wiring board, wherein the circuit formation,
solder resist application, Ni-Au plating and external configuration formation or at least
any one treatment of those treatments is processed on both surfaces of the two-layered
laminate having a metal foil cladded on its one surface according to Claim 1 or 2,
followed by separating the two pairs of metal foil single-clad laminates individually

from the mold release material.

Claim 7. The method for producing a single-sided printed wiring board, which
comprises processing circuit formation, solder resist application, Ni-Au plating and
external configuration formation or at least any one treatment of those treatments on
both surfaces of the two-layered laminate having a metal foil cladded on its one surface
according to Claim 1 or 2, followed by separating the two pairs of metal foil single-clad

laminates individually from the mold release material.



