[ Desi gnati on of Docunent] SPECIFICATION [Title of the Invention]
TWO LAYERED LAM NATE HAVI NG METAL FO L CLADDED ON | 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 cal
Field] [0001] The present invention relates to a netal foil
single-clad two-ply lamnate and its production met hod, as well as
to a single-sided printed wiring board and its productlon nmet hod,
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substrates and the |ike are 1';:;)ijéoduced as follows: First, a necessary
nunber of W&Q%P@ THENWARING BARA ve a | aninate. Wth that, a
metal foil is_ cladded on both sides thereof to give a netal foil

doubl e- c| dFeqhadicadt Eiedgbsequently, only one side of the netal foil
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The present invention relates to ametal foil single~clad
two-ply laminate and its preoduction methed, as well as to a
single-sided printed wiring board and its production method,
and in particular, relates to a metal foil single-clad two-ply
laminate and its production method applicable to multilayer
wiring boards, semiconductor chip-mounted substrates,
semiconductor package substrates and the like, as well as to
a single-sided printed wiring board and its production method
using the metal foil single~clad two-ply laminate.
[Background Art]

[0002]

Heretofore, many metal foil 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



give a metal foil single-clad | am nate. The process has a problemin
that the copper foil on one side is inevitably wasted. [0003] For
efficiently producing a netal foil single-clad |lamnate, there is
proposed a nmethod conprising cladding a predeterm ned nunber of
prepregs and a netal foil on both sides of a release material and
pressing them under heat to give a netal foil single-clad two-ply
| ami nate, followed by separating the lamnate into two (for exanple,
see Pat ent9+Refermaterl Hollasagieordsdd lrginanet hdthofpnmiony das a
release filmto enhance the releasability froma substrate for
ef fici ent IBFGRi&RuGiththatreihe ganpexsifnglle-osl athe aideaties (frmvitably
exanpl e, see Patent Reference 2). Further proposed is a nethod of
usi ng two W&Rs-- cl ad | anmi nates, wherein a prepreg and a film
smal l er than the copper-clad | am nate and not nutually adhering to
‘the copperl®l&d | am nate are put between the two copper-clad
| am nat es and pressed under heat to give a pseudo-lamnate, and the
two are peel ed Forerefigickentlyr pxiduiing formatadn folér eomglfecrlad
exanpl e, see Patent Reference 3) . [Patent Reference 11 JP-A
7-302977 lamimane ,Rebherende Rropesed 290metitsd lconiRdisimy Rifaeidemge a31
JP-A 2001- 308548 [Di scl osure of the Invention] 2

predetermined number of prepregs and a metal foil on both sides

of a release material and pressing them under heat to give a
metal foil single-clad two-ply laminate, followed by
separating the laminate into two (for example, see Patent
Reference 1). Also proposed ig a method of using a release
film to enhance the xeleasability £rom a substrate for
efficiently producing a metal foil single-clad laminate (for
example, see Patent Reference 2). Further proposed is a method
of using two copper-clad laminates, wherein a prepreg and a
film smallexr than the copper-clad laminate and not mutually
adhering to the copper-clad laminate are put between the two
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 11 JP-A 7-302977

[Patent Reference 2] JP-A 2007-5058B1

(Patent Reference 31 JP-A 2001-308548

[Disclosure of the Inventicn)



[ Problens that the Invention is to Solve] [00041 As in Patent
Reference 1, in case where the netal foil single-clad two-ply

| am nate is, before separated into the individual sheets, worked on
both sides thereof for circuit formation, solder resist application,
Ni - Au plating, external configuration formation and the Ilike, the
wor ki ng efficiency could be good. However, in this, alumniumis
used as the release material, and therefore, when the two-ply

| ami nat e | BProimielved thatsuhle, Ihkentide tHersd cdlvedr the wor ki ng
treatment would penetrate into the cladding face between one sheet
and the rgigede material of the metal foil single-clad two-ply

| am nate (this is hereinafter referred to as "cladding face"). In
this case, a sté&g oh PasdnReafdrenive adhit idagec hbireathe ingadirenls
coul d be provided; however, the chem cal |liquid having penetrated
into the diaddienglidcewospdif Lanihsts ois gnbwtord\sayiatady ivashicha.
Accordingly, the chemcal liquid may remain and bring about a

probl em i irdiatiduzInehecoal anbriedd orn bottnktdbs| tigpihebf Fo!Tarichit
other treatnment. In working for «circuit formation, there is another
probl em i rfciduratt iahynsslder rebibbaprdieatsd onntielizl payidy s $8dte@nal
[0005) As in Patent Reference 2, in case where a release film is
used as t henfdgeaaeioat foivdtion amdutHeshike the wobleusy Erfiicaeedy

probl ens of chem cal penetration and release 3

could be goed. However, in this, aluminium is used as the
release material, and therefore, when the two-ply laminate is
worked as such, then the chemical for the working treatment
would penetrate into the cladding face between one sheet and
the release material of the metal foil single-clad two-ply
laminate (this is hereinafter referred to as "cladding face).
In this case, a step of washing off the adhering chemical
ingredients could be provided; however, the chemical licuid
having penetrated into the cladding face is difficult to remove
by orxdinary washing. Accordingly, the chemical liquid may
remain and bring about a problem in that it way contaminate
a chemical liquid for use in other treatment. In working for
circuit formation, there is another problem in that aluminium
of the release waterial may dissolve.
[0005]

As in Patent Reference 2, in case where a release film
is used as the release material, it could solve the

above-mentioned praoblems of chemical penetration and release



mat eri al di ssolution. However, in a step of curing a solder resist
at a high tenperature, there may occur a problemof peeling at the
cl.addi ng face owng to the shrinkage of the release film [0006) As
in the Patent Reference 3, in the method where two copper-clad

| am nates are used and where a prepreg and a film smaller than the
copper-clad | am nate and not nmutually adhering to the copper-clad

| am nate are put between the two copper-clad |am nates, the entire
surface ofmaterisipgdssolatbhshr atiovweodr] dnta becewdfeduidhgcl rdlider
formati on thereon and therefore the process efficiency is poor. In
addi ti on, resigthiaf a micdsaenperetnhe, f thare snay sedagned p3idm of
products could not be obtained and the percent defective woul d

i ncrease. pgdlQoR] aFr dipet lrd aglddng, faneobying b tie gheisatigd merheon
is to provide a nmetal foil single-clad two-ply lamnate and its
product i orrelstased £ilm.whi ch the chemicals used in the production
process are free frompenetration, the releasability of the rel ease
materi al i@eid, and there occurs no problem of peeling at the

cl adding face owing to the shrinkage of the release filmin

hi gh-t enper at ur ast taathenPaterdt RdfureolticeGl, L8 £Be PHOVHSE where two

single-sided printed wiring board and its production nethod using

the netal doyiger-gilagl tamindtésare sbanndivherd a prepreg and a £ilm
smaller than the copper-clad laminate and not mutually
adhering to the copper-clad laminate are put between the two
copper-clad laminates, the entire surface of the support
substrate could not be worked for circuit formation thereon
and therefore the process efficiency is poor. In addition,
in thig, in case where the film is misaligned, good products
could net be obtained and the percent defective would increase.
[0007]

From the above, an object of the present invention is
to provide a metal foil single-clad two-~ply laminate and its
production method, in which the chemicals used in the
production process are free from penetration, the
releasabllity of the release material is good, and there occurs
no problem of peeling at the cladding face owing to the
shrinkage of the release film in high-temperature treatment.
Another object is teo provide a single-sided printed wiring
board and its production method uging the metal foil

single-clad two-ply laminate.



[ Means for Solving the Problens] [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 |am nate which conprises two pairs of structures each
conprising one prepreg or a lamnate of two or nore prepregs cl added
with a netal foil on one surface thereof, wherein the two pairs of
structures are |am nated on each other through thermal. conpression
via a relldMeseardicer Sallvpug therebshblees) so t hat each prepreg faces

i nward, and wherein the release material is a filmof a resin

mat eri al dro0P8donposite material of a resin material conbined with a
metal material and its thickness is from10 to 200 m and the
thermal shri nkageecfocviee mesité anednmicilienls @in bbeclvedisy ehebheeabnthe
thermal conpression treatnment is at nost 1.5% [0009] The present

i nvent i on insrealtsiona desboibédr kwlasuci ngspechicd1Xw) | Wengheeskad
two-ply | am nate, which conprises cladding one prepreg or a |lamnate
of two or imveatppepiegs matial fainmmglfa)idlamhtoaep§¥r:[aa@iqﬂﬂgewgﬁhto
prepare a structure, and lamnating two pairs of the structures on

each ot heconbprdsgb twdeaias sOHMreRtuessvedcif conbedsenFaded pepPHl
t herebetween so that each prepreg faces inward, and wherein the

rel ease et @rliaxinaseaof ichan of mdreestaprey€eilabides Wi Oanesidiefoil
material 5
on one surface therecf, wherein the two pairs of structures
are laminated 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 of a resin material combined
with a metal material and its thickness is from 10 to 200 um,
and the thermal shrinkage of the release material at the
temperature of the thermal compression treatment is at most
1.5%.
[c009]
| The present invention is also a method for producing a
metal foil single-clad two-ply laminate, which comprises
cladding one prepreg or a laminate of two or more prepregs with
a metal foil 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 releage

material is a £ilm of a resin material or a composite material



of aresin material conmbined with a nmetal material and its thickness
is from10 to 200 m and the thermal shrinkage of the rel ease
material at the tenperature of the thermal conpression treatnent is
at nost 1.5% [0010] The present invention is also a single-sided
printed wring board produced by processing both surfaces of the
metal foil single-clad two-ply lamnate for circuit formation,

sol der resist application, Xi-Au plating and external configuration
formati on & & qtesdm magswiady combineédt hoshk a tmatanemttsrifadl laovedty
separating the two pairs of nmetal foil single-clad |am nates

i ndi vi dualtthidhnemst ie frebtmask toakeni ah, Ek theesharmaDvantinkadges ofl SO
a nethod for producing a single-sided printed wiring board, which
conpri ses theoceeseéanze bethrialf adesthd tlemperhtbiréoidf sthegl ehekadl
two-ply lamnate for circuit formation, solder resist application,
Xi -Au pl sompyessd opx teeabinesonis catt avdson F.&nmati on or for at |east
any one treatnent of those treatnents, followed by separating the
two pairs [¢0Lfdtal foil single-clad laninates individually fromthe
rel ease material. [Advantage of the Invention] [00111 According to
t he present inv&hei presehtrénventonvisialsa aretialgfecidideidnghrénekad
two-ply lamnate and its production nethod, in which the chem cals
used in tkedogingdocirdprpdocedoy processing both surfaces of the metal .

foil single-c¢lad two-ply laminate for circuit formation,
solder resist application, Ni-Au plating and external
configuration formation 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.
The present invention is also a method for producing a
gingle-sided printed wiring boaxd, which comprises processing
both surfaces of the metal foil single-clad two-ply laminate
for circuit formation, solder resist application, Ni-Au
plating and external configuration formation or 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]
[0011]
Becording 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



are free frompenetration, the releasability of the release materi al
I's good, and there occurs no problemof peeling at the cladding face
owi ng to the shrinkage of the release film in high-tenperature
treatment. According to the present invention, there are al so

provi ded a single-sided printed wring board and its production

met hod using the nmetal foil single-clad two-ply |amnate. [Brief
Description of the Drawing] [0012] [Fig. 11 It is a schematic

expl anat orarifnees fawmngenatraekampl theofreflbaspbidtcyi of tid had dagre a
netal foil single-clad two-ply |lamnate of the present invention. 1
i s a preprgteriali S sagoetal ahdi thee iameheagechitrr b8l pedd irfy at
mrror plate. [Best nobde for Carrying out the Invention] [0013] [1]

Met al Foi |tis ngladid@ngdfive-SRringd am nhe eshiiwkapt alf thkl r&lage-mliad
two-ply lam nate of the present invention conprises two pairs of

st ruct ur esireabigh ctosqpresitngronergEmEey or Accdedimfit ecotheWpr@seatity €
prepregs cladded with a netal foil on one surface thereof, wherein
the two paiventiforst riieter esrearal dampurmtieitdr esiriy lod-heddd matighted
thermal conpression via a release material put therebetween so that
each pr epregrifracesardwand. iThepretwdt ifori inethedl aschgdchavanglal foil

| am nate of the present invention is described below 7
single-clad two-ply laminate.
[Brief Description of the Drawing]
[0012]

[Fig. 1) It is a schematic explanatory view showing one
example of the production method for a metal foil single-~clad
two-ply laminate of the present invention. 1 is a prepregq,
2 is a metal foil, 3 is a release material, 4 is a mirror plate.
[Best Mode for Carrying out the Invention]

[0013]
[1] Metal Fo‘il Single-~Clad Two-Ply Laminate:

The metal foil single-clad two-ply laminate of the
present invention comprises two pairs of structures each
comprising one prepreg or a laminate of two or more prepregs
cladded with a metal foil on one surface thereof, wherein rhe
two pairs of structures are laminated on each other through
thermal compression via a release material put thexebetween
80 the;t each prepreg faces inward,

The metal foil single-clad two-ply laminate of the

present invention is described below.



[0014] (Release Material) The release material for use in the
present invention is so designed that, in a production process for a
printed wring board through thermal conpression, it adheres to the
prepreg without peeling by itself while on the other hand, when
intentionally peeled, the prepreg can be easily peeled from the
metal foil single-clad two-ply | am nate by hand. The release
material is a filmof a resin material or a conposite material of a
resin matefd@t4konbined with a netal material. Wen the rel ease
material is formed of a netal material alone, it may tend to induce
penetrat i ofR®feass iMatexditadiyi cal |iquids in the production process of
a wring board, but when the release material is forned of the

above- nent i oned T erlalase thhearisl pfey aids ipehebl piéoen©f Lroaid 16
liquids and can therefore reduce the negative influence of the

chenical lismjuial desigried nthdtn tike o preasetiBhepiatesd aglsh rhg prGthed
[ 0015] The thernmal shrinkage of the release material at the

t enper at ureining heahide tiRbugh MR eSE D e d *n,i $t hoEbSPENSARINe at
nost 1.5% and is preferably at nost 1.0% rmreprﬁerﬁﬂyfrom()Ol

to 0.9% ewespray wiphehe iy oiteedf Wid 1@ SAtHA I hdMBahRe WHRin
shrinkage is nore than 1.5% then the release material tends to

readi |y shintdntaioraNiygbecledpetné Ul sRlrdee LSISY HakldW (i

exanple, at 160C 8
the metal foil single-clad two-ply 1am1nate by hand. The
release material is a film of a resin material or a composite
material of a resin material combined with a metal material.
When the release material is formed of a metal material alone,
it may tend to induce penetration of various chemical liquids
in the production process of a wiring board, but when the
release material is formed of the above-mentioned material,
then it prevents penetration of chemical liquids and can
therefore reduce the negative influence of the chemical liguid
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 wmore than 1.5%,

then the release material tends to readily shrink at a high

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



or higher), and the cladding face nay be thereby peeled. In other
wor ds,, the heat resistance of the release material is poor. The
thermal shrinkage is determned as follows: The release material is
treated in a drier at 180C for 1 hour, and its dinension is nmeasured
before and after the treatnment using a three-dinensional neasuring
machi ne (by Mtsutoyo). The thermal shrinkage is (difference in

di mrensi on before and after heat treatnent/di nension before heat

t r eat ment )or Highes) . Thedr e ctiaiding dhorgaty e ahetdebyr pkeds&. In
material after the thermal conpression treatnent is preferably at
nmost 50% Qgrofonssf,otbet heat heesbhstamrmpds shenrtleasaemiterinile 1s
preferably at nost 30% even nore preferably from1l to 20% \Wen the
el ongati orPe@tluction is at nost 50% the release material may be
prevented from being broken in peeling, and therefore it may keep
good peel abi | it fheTlwhermaigahrinkagdudti datésmiteé®raa NEsl Bswd Ol Impas:
Usi ng a precision universal tester (by Shinmadzu), the rel ease

mat eri al befloyamd mathdnnnlscompaessi Dn 4 rpdlereat anded heox relRase
material after the thermal conpression treatnment are individually

pul | ed at sndultlsi dimensbomwfis meakred bafotd@andsafpke tiengiiaimahe
break is nmeasured. Fromthe sanple length Lo before the test and the

sanpl e | engting sathibeeadlimthei o) cantagd ngl AAGRLKEN (BE MRS o) .
thermal conpression 9
The thermal shrinkage is (difference in diwmension before and
after heat treatment/dimension before heat treatment).
(0018]
The reduction in elongation of the release material after
the thermal compression treatment is preferably 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 pulled at a pulling rate of 5 mwm/min, and the
sample length L at break is measured. From the sample length

Lo before the test and the sample length L at break, the

percentage elcongation before the thermal compression



treatment (Eo) and the percentage el ongation after the thernal
conpression treatment (E) are conputed according to the follow ng
formula (1). [0017] Percentage Elongation (E, EO)(~) _ (L - Lo) X
100/ Lo (1) Next, the elongation reduction is conputed according to
the followng fornula (2). Elongation Reduction (%) = (Eo - E) x
100/ Eo (2) [0018] The resin material to constitute the rel ease

mat eri al includes pol yphenyl ene sul fide, polyphenyl ene oxide,

pol ysul f orieregpuiardt 1Bs) snfifthepepobyphes wlongasibhantter phé ywdidietal

i m de, polyimde, polyamdimde, polyamde, polycarbonate,

pol yar yl ategmgxsisssitdrer tkeatoment poEyerer minmted et ooerdixod yacett-aie
cel lul ose acetate, poly-4-nethylpentene-1, polyethyl ene
terephthajﬁnkioqug3ﬂanm¢ﬂandlmaphthalate and derivatives of these
resins. Above all, polyphenylene sulfide and polyimde are
preferred.[0410019] In case where the release material is forned of a
conposite material of a conbination of a resin material and a netal

material, tPesecmeateonkongioien N, () Yspd=f oL thg)) relbo/opt erinl .
As the netal material, usable are stainless, brass and the like. The
configuration ofVetdte Chepdsnyetivherdédictine iideson)cadl adfording to
the following formula (2).
Elongation Reduction (%) = (Ey - B) x 100/E, {2)
[c018]

The resin material to congtitute the release material
includes polyphenylene sulfide, polyphenylene oxide,
polysulfone, polyether sulfone, polyphenylene sulfone,
polyether imide, polyimide, polyamidimide, polyamide,
polycarbonate, polyarylate, polyether ketone, polyether ether
ketone, polyacetal, cellulose acetate,
poly~4-~methylpentene-1, polyethylene terephthalate,
rpelyethylene nmaphthalate, and derivatives of these resins.
Above all, polyphenylene sulfide and polyimide are preferred.
[0019]

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

As the metal material, usable are stainless, brass and the like.

The configuration of the composite material includes {a) a

10



configuration where a film(e.g., ultrathin nmetal foil) or sheet of
a metal material is formed on a filmof a resin material by
pressing, and (b) a configuration where a |layer of a netal material
is formed thereon by vapor deposition. For <controlling the

adhesi veness thereof, the surface of the release material my be
roughened (matted). in this case, the thickness of the netal |ayer
Is preferably less than 1 gm Wen the thickness is less than 1 gm
t hen chem e@bfigupdtdonvodblede aotfipender gt ¢ tbttdieh depidtLl efoilhowgh
the edges of the lam nate are exposed to various chemcal liquids in
a product isheest of eswetdbmaneriag ixnbodsed and £hemeffox eebin meagatiale

I nfl uence of chemcal liquids could be mnimzed. Wen used as a
conposi t e beatpeEssingt hend e@i)nanetef i@braman ahepebe layfdriofos emival
(pol yvinylidene fluoride, polytetrafluoroethylene and the like) in
addi ti on tmatdmwialabdse- fermedndthenrees: P02 pchihe delpicaldndas .of FHae:
rel ease material is from10 to 200 gm preferably from 12 to 125 gm
nore pref aaitinoXlriom 4thd cadiesi ymestherhddund hictkmesarfscé ess than
10 gm then the strength of the release material may be

i nsuf fi ci erdleameintberizl eayche raugheakdnmatred)r.oken tMiencseparaked
fromthe netal foil single-clad two-ply |amnate, and the

rel easabi lgdieKreeseof cheaeda POpér iblpriEerab1gdidd €RantiN@n. when
handl ability of the release material would be not good in

construct it theckBeak idless than 1 um, then chemical licuids would

not penetrate to the depth even though the edges of the laminate
are exposed tovarious chemical liquids in a production process
for wiring boards, and therefore the negative influence of
chemical liguids could be minimized.

When used as a composite material, the resin material
may alsc be a flucroresin (polyvinylidene fluoride,
polytetrafluorcethylene and the like) in addition to the
above-mentioned ones.

[0020]

The thickness of the release material is f£rom 10 to 200
pm, preferably from 12 to 125 um, more preferably from 40 to
125 um. When the thickness is 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
single-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



foil single-clad two-ply | am nate. when the thickness is nore than
200 gm it is unfavorable fromthe viewoint of the availability and
the cost. If desired, two or nore sheets of the release material may
be conbined for use herein within the range of the thickness

menti oned above. Conmbining two or nore sheets nmay facilitate the
separation of the release material fromthe nmetal foil single-clad
two-ply lamnate. [0021] (Metal Foil) The netal foil may be any one

usabl e i n Boill mingle-icibddwariprlivnhaboedatks, @hdnithe £Ri cRXAHP i@ mére
copper foil. The copper foil may be any of an electrolytic copper

foil or a thhhedooopmer itf did urmFadrdriadlkhirclereshe Sritfipoapecids cald ¥
defined. Accordingly, a copper foil having a thickness of at nost

105 mthadvaslgehkity landiseed icvspri nted wiring boards, and a
peel abl e copper foil can be used here. In place of a peel able one, an

et chabl e copper Ibidediaeidngtwan®instensiereardf eheOkedebskfit&R41 er
Is also usable here. [0022] in general, the copper foil for use in

printed winanhpe doebsidsed Sof wsghesnesdin anthoh $heiraridieop@serhi ckness
i nvention, the copper foil of the type is usable, or specifically
the coppérmefioldnddabove . hersisi ity 806 dembeuthitnad nhQ023ki 12 ate
the geparation of the releagse material from the metal foil
single-clad two-ply laminate.
[0021]
(Metal Foil)

The metal foil may be any one usable in ordinary printed
wiring boards, and is, for example, a copper foil. The copper
foil may be any of an electrolytic copper foil or a rolled 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 boards, and a
peelable copper foil can be used here.

Inplace of a peelable one, an etchable copper foil having
an aluminium carrier or a nickel carrier is also usable here.
(0022l

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 is usable, or specifically the copper
foil for use herein way not be roughened.

f{0023]
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(Prepreg) The prepreg is one produced by applying a matrix resin
conposition to a substrate through inpregnation, coating or
adhesion. The material to constitute the substrate includes gl ass
materials (E glass, D glass, S glass, T glass, quart glass and the
i ke), ceramics (alumna, boron nitride and the like),
heat -resi stant engi neering plastics (whole aromatic pol yam de,
pol yphenyl ene sul fi de, polyetherimde, polyimde, cell carbon), and
the |ike; dFgeBredgér nore of these may be used here wither singly or
as suitably conmbi ned. The configuration of the substrate includes a
woven fabric or FRe®RRRITr<RBs ene @rgdusmd bycappiy g tthaalticie; resin
open-cel lul ar porous fluororesin filmor sheet; and the |ike. [0024]
The mat ri xCPBRPALBECR HeO maisvbsigredi ehrowsh timoregmatdion, espating ox
conposition for the prepreg includes phenolic resin, polyester
resin, epoX§hesspm; cyanate resin, thernosetting polyimde resin,
ot her thernosetting resins; conposition of two or nore of these; and
the |ike. (0025)The materdanito tonkséltutg e snbsetpatatien ludeshglass
matrix resin conposition for the prepreg, for enhancing the
reliabilitfataciabs. (ENglaspedi filaakl s déheaed! gllhssi, noraaniglaski dther
I ncludes silica, fused silica, talc, alumna, alumnium 13

the like)}, ceramics (alumina, boron nitride and the like),

heat-resistant enginéering plastics (whole aromatic polyamide,
polyphenylene gulfide, polyetherimide, polyimide, cell
carbon), and the like; and one or more of these may be used
here wither singly or as suitably combined. The configuration
of the substrate includes a woven fabric or nonwoven fabric
of fibers, chops or the 1like; an open-cellular porous
fluororesin £ilm or sheet; and the like.

[0024]

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

[0028)

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

fillexr includes silica, fused silica, talc, alumina, aluminium

13



hydr oxi de, bariunms sul fate, cal cium hydroxi de, aerosil, calcium
carbonate and the like. One or nore of these may be wused here either
singly or as conbined. Fromthe viewpoint of the dielectric
characteristics and the |low thernmal expansion thereof, silicais
preferred. For the purpose of enhancing the dispersibility thereof,
the inorganic filler may be processed with various coupling agents
such as si]ane coupling agent or the like. [0026] A thernoplastic
resin may BE¥AFEXSEPor decd g el fatie.i xcalesiin didussiideon derodib,
prepreg, for_enhancing the flexibility thereof. Exanples of the
t her nopl asERECH 8| ¢prhonatsdand) the ok8ed n, Opel yphene exfe theberpay be
modi fi ed pol yphenyl ene ether, polyphenylene sulfide, polycarbonate,
pol yet her i Hﬁ‘ﬂ%,hw yekther adpelvkerons, cpupined. aFepm pbé ywiswsoint
pol yam di mi de, pol ybutadiene and the like, to which, however, the
resin is ndf I4ha t delegsrde mrarsuctristiesnophdstihe r ésivnstineymble
used here either singly or as conbined. [0027] if desired,
addi ti ves S¥RIJLOR afhg sdgddmr, 1 prgfrented. a | evel i ng agent, a
def oam ng agent, an ion-trapping agent and the |ike may be
i ncor por at ed i n Earthamirposesthepbaposngitie diapersididrieyr egerddd28]
14

the inorganic filler may be processed with various coupling

agents such as silane coupling agent or the like.

[0D26]

A thermoplastic resin may be incorporated in the matrix
resin compogition for the prepreg, for enhancing the
flexibility thereoﬁ. Examples of the thermoplastic resin
include fluororesin, polyphenylene  ether, modified
polyphenylene ether, polyphenylene gulfide, polycarbonate,
polyetherimide, polyether ether ketone, polyarvlate,
polyamide, polyamidimide, polybutadiene and the like, to which,
however, the resin is not limited. One or more such
thermoplastic regins may be used here either singly or as
combined.

[0027]

If desired, additives 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]
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The nunber of the prepreg to constitute the netal foil single-clad
|lam nate is at | east one, but may be two or nore. On one surface of
the prepreg lam nate after |am nation, the above-nentioned netal

foil is provided. [0029] [2] Method for Producing Metal Foil
Single-C ad Two-Ply Lami nate: The nmetal foil single-clad two-ply

| am nate of the present invention is produced as descri bed bel ow
(see Fig. 1). Specifically, first, a netal foil i S superposed on
one surface ﬁh 9 £(the RrePrfkre ‘F%S’b%thﬁ%ﬁ &gy @6rg-éésf%ﬂ=3e

| am nat ed, the resultl ng |l am nate) .to constitute a structure. Next,
two pai rsstgt?nec%Q‘H@l“at"é%:eatﬁ dFAPEIOPANPHhBRYaP® THhPRaTREe -
through thermal conpression via a release material 3in the present
i nvention PRtORhSEHECReBR SR° FTAPTERe LBREPR YL Tieite LAARAF 40T FOFDE he
t her nmal co ression, for_ example, these nmaterials are put between
two mirror?@ P‘é‘?é&e‘&thrﬁeq RetRleddd 1snPEAVLBRAd- t he rel ease materi al
3 has a Ien S|ze) sane as or nore than that of the prepreg 1 and
t he net al From the viewpoint of operability in production of
a printed WI r| ng board, they are preferably the sane. %0030 The
condition fol MBERRE %p?%%%?%@aﬂ?@éldé)ééﬁdlwglcﬁf el pFepr Ry

resin; and for exanple, in case where a glass cloth substrate/epoxy
resin prepk@@inatesed, preferably, the 15

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 structure. Next, two
pairs of the structures are prepared, and they are laminated
through thermal compression via a release malterial 2 in the
present invention put therebetween so that the prepregs face
inward. For the thermal compression, for example, these
materials are put between 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 compressicn varies depending

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

cloth substrate/epoxy resin prepreqg is used, preferably, the
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tenperature is from 150 to 250C and the pressure is from0.5 to 8.0
MPa. [0031] [3] Single-Sided Printed Wring Board and its Production
Met hod: The single-sided printed wiring board of the present

i nvention is produced by processing both surfaces of the netal foi
single-clad two-ply lam nate of the present invention for circuit
formation, solder resist application, Xi-Au plating and external
conflguratlon formation or for at |east any one of those treatnents,
fol | oned by SBBEABEFRG S REMWSHatia 256fC anst shef préssurelis drat 0.5

| am nat es # éVlduaIIy fromthe release material. At the end of the
series of e9t¥83t nents, or as any additional treatnent, the
separ at ed Eségl foil S|ngle clad |am nates may be inspected for had
fit connec {AO inspection) [0032] (Exanple 1) Two sheets of
prepreg (Hh ?c Chem_ cal ''s GEA-679FCB, prepreg prepared by
infiltrati hd! afiBEogySidednPrinsed Yilaisy Boswd anskiits efrhdveniem
thickness of 0.1 mmwere sequentially |amnated on a copper foi

(M tsui Ki Y& 5 3EC VLP-18) having a thickness of 18 mto
construct a structure, and two pairs of the structures were
prepared. These The singliarsicgd psinted wiring board of the present

invention is produced by processing 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 formation 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 (AOI
inspection)}.

[0032]
(Example 1)

Two sheets of prepreg (Hitachi Chemical's GEA-679FGB,
prepreg prepared by infiltrating an epoxy resin into a glass
cloth gsubstrate) having a thickness of 0.1 mm were sequentially
laminated on a copper foll (Mitsui Kinzoku's 3EC-VLP-18)
having a thickness of 18 pum to construct a structure, and two

pairs of the structures were prepared. These were laminated
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on each other through thermal conpression (pressing at 180C under 3
MPa for 1 hour) via a release material (release film having a

t hi ckness of 50 m put therebetween so that the prepregs could face

i nward, thereby producing a netal foil single-clad two-ply |am nate.
[ 00333 The rel ease material used here was a polyimde filmby Ube

I ndustries (trade nane: Upilex-S), and its thermal shrinkage at 180C
was 0.05% and its elongation reduction after pressing was 5 & The
copper foi PR edeh fitdey thophghstulbstmal coaparpsieni fppeepimy aandebbe
rel ease material used here all had the sane size of 510 nm x 510 mm
[0034] (EXBARY 3 MPaafapthihons)| viamyirelerad makeplal | (aeleate fibbm)
produced in the sane manner as in Exanple 1, for which, however, a
film of Thaeingaahahingneasshofkisesrom2s therEoenuernpaic piterty | eine
sulfide filmhaving a thermal shrinkage at 180C of 0. 7% and having a
reduct i on PRERTeFaEPWE aface iprwessi.nghetrebpoprodscinges mstahefoil
rel ease material. [0035] (Exanple 3) A netal foil single-clad

two- ply | afingie-okad jruehrdat laminglie.sane manner as in Exanple 1,
for which, however, a film of Torelina having a thickness of 75 m

(Toray's p&P9phenyl ene 17

The release material 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 mm.
foo3q)

{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 shrihkage at 180°C of 0.7% and
having a reduction in elongation after pressing of 10%) was
used as the release material.

[o035]
(Example 3)

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

in the same manner as in Example 1, for which, howaver, a film

of Torelina having a thickness of 75 um (Toray's polyphenylene
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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 same nanner as in Exanple 1,
for which, however, the thickness of the release material was 12.5
m [0037] (Exanple 5) A netal foil single-clad two-ply | am nate was
produced in the sane manner as in Exanple 1, for which, however, the
t hi ckness 8®liide rfdllandavingeni thexnsl 5 imkahe038]18¢ Exafpd e58)anki
metal foil single-clad two-ply |am nate was produced in the same
manner as PAVERIEeduCHGn dhi ehongawidr raf derQrNAs SingyvPRglat) was

t hi ckness of 38 m (N ppon M ni n% Metals' polyimde resin filmcoated
Wi th coppers#i\aporhelgpisiaseomataraathi ckness of 0.3 m having a

t hermal shrinkage at 180C of 0.1% and having a reduction in

el ongati onl®93%r pressing of 5% was used as the rel ease material .
(0039] (Exanmple 7) A netal foil single-clad two-ply | am nate was
produced {Erample 4)

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 material was 12.5 um.

[0037]
(Example 5)

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 material was 125 um,

[0038]
{(Example §)

A metal foil single-clad two-ply laminate was produced
in the same manner as in Example 1, for which, however, MAOINAS
having a thickness of 38 um (Nippon Mining Metalé' polyimide
resin £ilm coated with copper by vapor deposition in a thickness
of 0.3 um, having a thermal shrinkage at 180°Cof 0.1% and having
a reduction in elongation aftex pressing of 5%) was used as
the release material.

(0038]
(Example 7)

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

18



in the sane manner as in Exanple 1, for which, however, a film
produced by coating the surface of a filmof Aflex having a
t hi ckness of 25 gm (Asahi dass's fluororesin filmhaving a thernal
shrinkage at 180C of 2.0% and having a reduction in elongation after
pressing of 10t) wi th copper by vapor deposition in a thickness of
0.3 m(having a thermal shrinkage at 180C of 0.5% and having a
reduction i,n egon ation after pressing of 10% was used as the
rel ease nat-gr FAf SAM0RBRNCE B&iip BXTIPLe et 5Pr fMdiichs| hgvever ad film
two-ply | anmingte was produced _in the same nmanner as in Exanple 1,
for which, PEGREGER PY fRatg the mugsacegod & hftknex Affle30havimgi ai n
DuPont | s polyethylene naphthalate film having a thermal shrinkage
at 1BOC of tRissneghdofiadd e dAcedicGlaasi a £lummtdsim Hfifler hpxréagi ag
of 8% was _used as the release material. [0041] (Conparative
Exanpl e 1) tAerBadl shuinkagndte 18108@ afvg- ity ahdnhaaiey waseduedioadini n
the sane manner as in Exanple 1, for which, however, an Aflex film
havi ng a t R-PRARELCBf aftesm preesingg afs'19%)| vetth esoppeti |hy heepag a
thermal shrinkage at 180C of 2.0% and having a reduction in
el ongat i ondgPpeitprads) aghdrknesy ofs - dsed (havinde rdmmsleshal ekags .
0042] 19
( ] 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 as in Example 1, for which, however, a Neotex
f£ilm having a thickness of 50 um (Teijin DuPont's polyethylene
naphthalate film having a thermal ghrinkage at 180°C of 1.5%
and having a reduction in elongation after pressing of B8%) was
used as the releage material.

[0041]

(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 f£lucroresin
film having a thermal shrinkage at 180°C of 2.0% and having
& reduction in elongation after pressing of 10%) was used as
the release material.

[0042]
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(Conparative Exanple 2) A netal foil single-clad two-ply | am nate was
produced in the sanme manner as in Exanple 1, for which, however, a
Lumrror filmhaving a thickness of 4.5 gm (Torayls polyester film
having a thermal shrinkage at 180C of 0.5% and having a reduction in
el ongation after pressing of 60% was used as the release material.
[0043] (Conparative Exanple 3) A netal foil single-clad two-ply

| am nat e Wﬁg roduced jJ_::n thf%s me manner as in Exanple 1, for which,
however, thECTPAFRRHESSEEF R+ T'el ease material was 7.5 m [0044]
(Conpar ative Ex le 4) A.qetal foil single-clad two-ply [ am nate was
produced in thzﬂgﬁfﬁm& rSb%g}%-%rgﬂem}w%@mm%msomm@uged
Sepani um havi a_thickness of 40 m (made of al um nium by Sun

Al umi ni um mhﬁg‘gnéaﬁet REPRaF 2fr thkEgemate18octer BhddhanBoveveng a
reduction in elongation after pressing of 0% was used as the

rel ease mabERLBRFOY [fdashavhBg metai ckaEps Phdi-& BhadTammy:'5l polveshat es
produced in Exanples 1 to B and Conparative Exanples 1 to 4 were
processed TatBoRHTHY tdD %Wrmlo@@aag@ggewttbsm afe it Bénaudbbiving

and evaluated as in (A to (C nentioned below. The test results 20
2 reduction in elongation after pressing of 60%) was used as

the release material,
[0043]
{(Comparative Example 3)
A metal foll single-clad two~-ply laminate was produced
in the same manner as in Example 1, for which, however, the

thickness of the release material was 7.5 um.

[0044]
(Comparative Example 4)

A metal foll single-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 gsingle-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 below. The test results
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are shown in Table 2. [0046] (1) Circuit Formation Treatnent: The
peri phery of the netal foil single-clad two-ply |am nate obtained in
Exanpl es and Conparative Exanples was cut off into a size of 500 mm
x 500 nm Next, in this condition, both surfaces of the piece were
|am nated with a dry film (Htachi Chemcal's H K425 (trade nane)),

then exposed to Iight, developed, washed wth water, etched and
washed with mahg in that order for circuit fornmation thereon
[0047] (2FF%oPORYRRER i @P A i cation Treatnment: The netal foi

single-cla? é ply lam nate that had been processed for circuit
formation t8 ?@%n was coated with a solder resist (Htachi

Chem cal ' - 7200G) through screen-printing thereon in a final

t hi ckness 6? 2%15?u i A d-Cra (FXBEEMESHE 130 mi nutes. Next, this was
exposed to light _at 500 mJ/cn2, and then devel oped with an aqueous
J. %sodium hydFRycrRaraRaTt ek oFle | Batat BoE f singlet aladstwo-ply
Subsequent%%fn this was washed_w th_ running water, and cured wunder
heat at 17PEMACSELRRADEESD Fvempies eof GeupRranive Byamples wastcut
Next, the -netal foil single-clad two-ply |am nate was processed
accor di ng ®5F tifiEprosédares SO0 mar k AP MmeatNesat s ir2this 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 ordexr for circuit formation thereon.

[0047]

(2) Bolder 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~7200G) through
screen-printing thereon in a final thickness of 25 ym, and dried
at 80°C for 30 minutes. WNext, this was exposed to light at
500 wd/cm®, and then developed with an aqueous 1 % sodium
hydrogencarbonate solution at 30°C for 3 minutes.
Subsequently, this was washed with running water, and cured
under heat at 170°C for 60 minutes.

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

processed according to the procedures of various treatments
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a) to q) sequentially in that order,
[ 00491 [Table 1)

as in Table 1 given bel ow
Table 1 Step Solution (material) Concentration

Liquid Dipping Tine Tenperature C mn a) degreasing Z-200 60 1 b)
c) soft etching ammoni um persul fate 100
e) washing with acid

washi ng w

g/L 251 d) washing with water ... ...
f) washing with water 25 2 gj

th wat er 25 2

sul furic acid 10 vol.% 25 1
activation treatnent SA-100 25 5 h) washi ng

el ectrol es® H

25 2

wi th water

Ga| SPEBIHHTLIY 1Pl thath@TRERS. 290.r85aR0e 1 jgiveashe how

25 2 i)

wi th water 4 25 2 k) electroless nickel boron plating
Topchem al I[QQ 8b 65 5 ) washing with water 25 2 m electroless
palladiumplating Pallet ... 70 5 n) washing with water ,.. 25 2 0)
i mrer si on gORRAHGE 100 85 10 p) washing with water 25 2 q)
el ectrol essalgol d plating HGS-2000 ... 65 40 [00501
Table 1
. . . Liquid Cipping Time
Ste Solution (matefial RPINg
p olution {material) Concentration Temperature (°C) {min)
a) degreasing Z-200 80 1
b} washing with water . 25 2
¢} soft etching ammonium persulfate 100 g/l. 25 i
d) washing with water 25 2
&} washing with acid sulfuric acid 10 vol.% P 1
f) washing with water 25 2
g) activation treatment SA-100 25 5
h) washing with water 25 2
i} electroless nickel phosphorus
plating NiPS-100 86 20
J) washing with water 25 2
k) electroless nickel b .
pfa“n gloless kel boron Topchemialloy 65 65 5
) washing with water 25 2
m} electroless palladium plating Pallet 70 5
n) washing with water 25 2
o) immersion gold HGS-100 a5 10
p) washing with water 25 2
q) electroless qold plating HGS-2000 65 40
[o050]

The details of the materials shown for the solution

Table 1 are as follows:

Z-200: by World Metal

SA-100: by Hitachi Chemical

NIR8-100: by Hitachi Chemical

Topchemialloy 66: by Okunco Chemical

22
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The details of the materials shown for the solution in Table 1 are
as follows: 2-200: by Wrld Metal SA-100: by Hitachi Chem cal

NSQS- 100: by Hitachi Chem cal Topchem alloy 66: by Ckuno Chem cal 22
Pal l et: by Kojinma Chem cal HGS-100: by Hitachi Chem cal HGS-2000:
by Hi tachi Chem cal [0051] (A) Evaluation of Releasability: After
processed as in the above, the two pairs of nmetal foil single-clad

| ami nates were separated fromthe release material, and their

rel easabil ity waAiffck&y KojirapCeemicaloo" neans that there was no
problemin peeling fromthe_ release material; "O' neans that there
was little probl#R14P0pd&y Fi§arhénfthaBicalease material ; and "x"
means that a part of the release material was broken in peeling. The
sanpl es with 1FP-20RP» Y Fasaesigebemierbasability with no probl em
in practicgl use. [0052] (H) Evaluation of Chem cal Penetration:
After proc Q%H as in the above, the two pairs of nmetal foil

si ngl e-cl a?@lcam' nates were separated fromthe release material, and

vi sual |y cHecKBrdatiened Redeasahblitye

After processed as in the above, the two pairs of metal
foil single-clad laminates were separated from the release
material, and their 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 releagse material; and "x" means that a part
of the release material was broken in peeling. The samples

with "OO" and "O" showed good 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 separated from the release
material, and visually checked as to whether or not the
chemicalg (solutions used in the treatments) had penetrated
into the cladding face of the release material.

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

face was checked for the presence or absence of peeling at the

23



chem cals (solutions used in the treatnents) had penetrated into the
cl adding face of the release material. [0053] (C) Evaluation of Heat
Resi stance: In the solder resist application treatnent, the cladding
face was checked for the presence or absence of peeling at the 23
part of the solder resist thermally cured at 170C. In Table 2 "00"
means that there was no peeling at the cladding face and the heat
resi stance was extrenely good; "0" neans that there was no peeling
at the cl dRFheF sbe ehaardst thesnalncnnedsagobty®CandIh Xrabigans
that there \%gé rred peeling at the cladding face and the heat

resi st ance? g}a‘ba\eanS( bhaR|themp Mas2po gepling athitbknedadding face

El ongation Rel ease Material Thermal Reduction Chem cal Heat after
Rel eas~I | 384 highestagespstancat vea Restenalc goqie I hgudmapiatl
50 0.05% 5% 00 no 00 penetration Exanple2 25 0.7% 8% 0 no 00

penet r at i OPSES alpf e 307 PR R 83t 06hperdEdsingn e 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

R;:'%E]:ag:tgiat Sm?\’;';g'a Re%i%fi{%?ter Releasabilty | onemicel o
Example 1 50 0.05% 5% fole} penar;?al[on 00
Example 2 25 0.7% 8% o pene':fau.on 00
Example 3 75 0.5% 18% 00 pen:t?atlon 00
Example 4 125 0,05% 5% o) en a’;faﬁon 00
Exampla § 125 0.05% 5% 00 pen ;?a“ on jole]
Exampla 6 T 0.1% 5% o pm“[fam 00
Example 7 25 0.5% 10% o mn;fation 00
Example 8 50 1.5% 8% 00 pena‘:?aﬁ o o
et | w o | w0 |l | s
g‘(’;“n‘:;’:g"e 45 0.5% §0% boken | e | OO
‘E’:;“rﬁ;’:g"a 75 0.05% 5% boken | e 00
g::’mp;':ﬂ"a ) 0.0% 0% o penstraten 00
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Exanple 4 12.5 0.05% 5% 0 penetration oO Exanple5 125 0.05% 5% 00 no
00 penetration Exanple 6 38 011% 5% 0 penetration 00 Exanple 7 25
0,5% 10% O no 00 penetration Exanple 8 50 1.5% 8% 00 no O
penetration Conparative 25 2 0% 10% 0 no Exanple 1 penetration X
Conparative 4.5 0.5% 60% broken no 00 Exanple 2 penetration
Conparative 75 0.05% 5% broken no 00 Exanple 3 penetration
Conparative 40 0.0% 0% 0O penetration Co Exanple 4 occurred 24 [00551
As in Tabl 4985351 he sanpl es produced in Exanples 1 to 9 were all good
in point of the releasability, the chem cal penetration resistance
and the heat respstindablend.cboe cPwles preduegdt bm dinpmlids ftheo 8
procedures with no problem In addition, in the subsequent step of
separ at i ngWene awe- peed Ranpeang pfit shehgelrdsabdlatyt wehe hekesical
there occurred no problem On the other hand, in Conparative Exanple
1, the thepanktration resistance and the heat resistance, and could be
preocessed through all the procedures with no problem. In
addition, in the sgubsequent step of separating the two-ply
laminate intc the individual two sheets, there occurred no
problem.

On the other hand, in Comparative Example 1, the thermal
shrinkage of the release material was great, and therefore
there occurred peeling at the cladding face at a high
temperature. In Comparative Example 2, the elongation after
pressing greatly reduced, and therefore, in separating the
metal foil single-clad two-ply laminate, the release material
was broken and the individual sheets could not be well separated.
In Comparative Example 3, the release material was extremely
thin and its strength was low, and therefore, the releasge
material wasg breoken in geparating 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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shrinkage of the release material was great, and therefore there
‘occurred peeling at the cladding face at a high tenperature. In
Conparative Exanple 2, the elongation after pressing greatly
reduced, and therefore, in separating the netal foil single-clad
two-ply lam nate, the rel ease material was broken and the individual
sheets could not be well separated. |In Conparativé Exanple 3, the

rel ease nmat ﬁ#sail q%o%x%% lc}‘/‘mF‘ll‘géin %B&ﬁf ts strength was | ow, and
s bro

e

t her ef or e, € Tel'ease “materra n in separating the

| am nate. | la@ﬂaﬂ:ative Exanple 4, the release material was netal,
and therefore chemcals penetrated into the cladding face and the

oS T e R Uit PR g0 o BGE

SO 525 AL, Bl A U ARG TR AR BB

surf ace SRy AL B bR LS Btodt RISHUBRS LS LIRSS

1t hetuess, M B RECREFACED tRg LIUREH, PO B4 e

rREr O DS BSTEEA B U o LAY TR AL

rel ease ”ataegrief‘leagé r&ar%eerial put therebetween so that each prepreg faces
inward,

and wherein the release material is a film of a resin
material or a composite material of a resin material combined
with a metal material and its thickness is from 10 to 200 pm,
and the thermal shrinkage of the release materilal at the
temperature of the thermal compression treatment is at most
1.5%.

{Claim 2]

The metal foil single-clad two-ply laminate according
to claim 1, wherein the reduction in elongation of the release
material after the thermal compression treatment is at most
50% thereof before the thermal compresszion treatment.
(Claim 3]

A method for producing a metal foil single-clad two-ply
laminate, which comprises cladding one prepreg or a laminate

of two or more prepregs with a metal foil on one surface thereof

te prepare a structure, and laminating two pairs of the
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tenperature of the thermal conpression treatnent is at nost 1.5%
[Claim?2] The netal foil single-clad two-ply |am nate according to
claim1, wherein the reduction in elongation of the release nateri al
after the thernmal conpression treatnment is at nost 50%t hereof
before the thermal conpression treatnent. [Caim3] A nethod for
producing a netal foil single-clad two-ply [|amnate, which conprises
cl addi ng one Bre reg or a lamnate of two or nore prepregs with a
SERUGRE

netal foil TR PRCRATHREHT Rhrpidpahernadt conpyeesiandvia a
| am nati ng t\i\o gai rs of, the 26 structures on each other through
ther mal coffred8fdiRA%Ea PuE| Bherehetvremisopohat Radberepargsbachat
each prepreg faces inward, and wherein the release material is a
filmof a FBYRRd material or a conposite material of a resin material
conbined with a netal material and its thickness is from10 to 200
m and the ther#f “¥ieiRagdeoreinase shaeriadtiar @alfidm ofiea resin
tenmperature of the thermal conpression treatnment is at nmost 1.5%
[Cai m 4] PRSERYRE-E 8ctPTRIFSImareraal hrdres bl reserivl peooiesd ng
both surfaces of the metal foil single-clad two-ply [|amnate
accor di ng Yetklametalopaperiat and dust thivlmesois from 10 to 200 um,
and the thermal shrinkage of the release material at the
temperature of the thermal compression treatment is at most
1.5%.
[Claim 4]

A single-sided printed wiring board produced by
processing both surfaces of the metal foil single-clad two-ply
laminate according to claim 1 or 2, for circuit formationm,
sclder resist application, Ni-au plating and external
configuration formation or for at least any one of those
treatments, followed by separating the two pairs of metal foil
gingle-clad laminates individually from the release material.
[Claim 5]

A method for producing a single-sided printed wiring
board, which comprises processing both surfaces of the metal
foil single-clad two-ply laminate accoxrding to claim 1 or 2,
for circuit formation, solder resist application, Ni-Au
plating and external configuration formation or for at least

any one treatment of those treatments, followed by separating

the two pairs of metal foil single-clad laminates individually
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sol der resist application, Ni-Au plating and external configuration
formation or for at |east any one of those treatnents, followed by
separating the two pairs of netal foil single-clad | am nates
individually fromthe release material. [Claimb5] A nethod for
produci ng a single-sided printed wiring board, which conprises
processing both surfaces of the netal foil single-clad two-ply

| am nate according to claim1 or 2, for circuit formation, sol der
resi st appfreomttiom rNieake meltgriiad.and external configuration
formation or for at |least any one treatnent of those treatnents,
foll owed by separating the two pairs of netal foil single-clad

| am nates individually 27 fromthe release material. 28
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