-1- SPECI FI CATI ON Process for produci ng a doubl e-si ded
flexible printed board and doubl e-sided flexible
printed board Technical field The present invention
relates to a process for producing a doubl e-si ded
flexible printed board having sufficient heat

resi stance through sinple production steps wthout
necessitating a conpli csamciFapRar@tius. Background A
flexible printed board is a flexible wiring plate in
whi chP@cesarfousrodiicing & dontle-sided flexitibtbrimed beard und deebletided
a polyner insulating film The flexible printed board
Rasiblegemtedborddnt | y used as a means for attaining the
m ni aturization and high- density of electronic
apparatuses in recent years. Particularly, the

flexipbl tﬁd board using aromatic polyimde as

t he iﬁgﬁm Iﬁ f|In1occupies the mainstream Since a
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resi stance nonco

l%g@@;twut%ges% i O@H‘{iﬁfcﬁted agé Y%chd by the adhesive

resulting i at” vario excel | ent
characteristics of polyimde were not sufficiently
exhibited. As a neans for solving this problem a
proceBsckgedpuli si ng directly applying a varnish of
pol yam c acid (precursor of polyimde) on a netal
f oi |, Arfeible pgnted boardena flaxithccwiringgplathén whichiasdondaor circuit
been &erf ormed (Japanese Pat ent pI i cation Laying
ferme¢d@xiiic)sunface &la A gaessul atiter i yThda%@abﬂs@n@fedtb@erd
I ncreased density of the board, a double si ded

haschaep pbumtsaty uswawmsg@qoﬁ@mm& thesmipaaparigpsion and high-
ggr%tly% fegtrgi?lg gpge{rgt?lges?rfl re?cexrl)to)lze%}sm %%.rtg(!ulan]y, %S f?exebqe printed
board using aromatic polyimide as the insulating film occupies the mainstream.
Since a conventional flexible printed board was produced by a process in which a
polyimide film was applied to a copper foil using an adhesive, physical properties
such as heat resistance, noncombustibility, electrical property and adhesion were
influenced by the adhesive used, resulting in that various excellent characteristics of
polyimide were not sufficiently exhibited. As a means for solving this problem, a
process comprising directly applying a varnish of polyamic acid (precursor of
polyimide) on a metal foil, removing a solvent and curing the varnish has been
performed (Japanese Patent Application Laying Open (KOKAI) No. 61-245868).
Recently, because of the increased density of the board, a double-sided flexible board
in which copper foils have been applied to both sides of a polyimide film has been
increasingly required. In the case of this double-sided flexible printed board, a

typical process in which a thermoplastic polyimide or the like is applied to the above



increasingly required. In the case of this

doubl e-sided flexible printed board, a typical

process in which a thernoplastic polyimde or the Iike
is applied to the above -2- "si'ngl e-sided flexible
printed board and a copper foil is |am nated using

hi gh heat has been proposed. Al so, WO 02/00791 or WO
QR DA BE I sle prinich dsatdhat aanppadbisd Mmihaydeusifiphigh heat has
bondi ng the polyimde filmto the netal foil may be
bsacbrapossd.  AhuMNAD DBGOTIT on WIQ: 20404848 G dedchibes that an
polyimde filnms. Disclosure of the invention Problens
adhdsivedaiey & ondingdhe pelgmide Alm to theenetalsieilgnaysbe used as an
singl e-sided flexible printed board, the probl ens of
FsuTesns fm idiu! Briegthe@alEmids TSt vari ous
characteristics caused by the adhesive can be sol ved

by directly applying the varnish of polyamc acid

(precgrspor.. of | Vi ) onto the nmetal foil,
remv?hsgpotsﬁlgogo ev%ﬁ%ﬂ I%glnd curing the varni sh. However,

heat - [ fi G Ak sually requires heating
-of po %}ﬁq&%tgé)ieée%ag{%?é tg(r)rlger ature of 250 to 350C
for 21 t@e eaRtVfaSingdlfldbd BeRbRGRRSed Ward, 18 POBRIAMBSitRE above

view of the productivity. Also, since the curing

sithtiokaigedudiohfbfearious thaagomdrRe sadded by plicogahesivetan be solved
pol yam ¢ acid, the produced flexible printed board is

budired!ysapphyicg titechatnish of ol yamob laerigprocursbnof pdigintds)eondd the
production of a doubl e-sided flexible printed board,
imetad deli, rewaving thehwlvedt, fahil cuting thiervarigh. prideuester,disaboguring of
the single-sided flexible printed board, it is
Relyamicgad uguglly sequires hestimgif Rebyermipesig phi Bigh terapgipturgef 250
a | arge-scal e apparatus for heating and  nelti the, .
th&ibdPas e ¢ hpdisyg 'tﬁ%p@fce%&a& H‘%Pglieﬁ’gmﬂ’é‘?‘ﬁf’? fhg productivity.

ual | s hi.gh as . 200C or .mre. ans for sol vin .
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) exi nnte ard 1s curled’'so much that it is problematic. In

DAY EhE MR MeShRUDGhd DaPE A ued so much that it is problemati
the case of production of a double-sided flexible printed board, in addition to the
difficulty in the production of the single-sided flexible printed board, it is necessary
to use a thermoplastic polyimide, requiring a large-scale apparatus for heating and
melting the thermoplastic polyimide of which melting point is usually as high as

200°C or more,

Means for solving the problems

Under the above situations, the inventors have eamnestly studied to obtain a
double-sided flexible board in which shrinkage of the board in curing is low and a
long time curing process at a high temperature is not required, resulting in

completion of the invention.



doubl e-si ded fl exi ble board in which shrinkage of the
board in curing is lowand a long tine curing process

at a high tenperature is not required, resulting in

conpl etion of the invention-3-3- That is, the present

i nvention provides the following itens 1 to 3. 1. A
process for produci ng a doubl e-sided flexible printed
boar dreQnR ihepragnt LRentsdBREvides theifoReiiny iepRIIMbBg a
varni sh conprising an aromati c pol yam de resin

r epr esenAegodeys folerddabingwi dogbleesidad fex{l} priated dpadycomprising
resin, and an organic solvent to a netal foil;

therstapsioff t he solvent to forma resin layer; and

appl yi ng another netal foil to the resin |ayer side

and cdiFgcHly appyingesyamishgemprisipg pargnaticpnlyaprde 1N
OAW%)NNS+H&%Ae4- N&Nﬂgﬂ mO n (I.n the
repFesanigd bmthampllw: Ogv@@a(gi: ap SPPRLTeS NG %{géfa% Felvg to a
nugggnrof 2 to 200; n is a positive nunber of 0.1 or

et &P each of Arr and Ar 3 is a divalent aromatic

9 OUDLen@Uh A oLiSel 1Al ERbyALQIRLLP rest due having

phenol1 C OoXy group. e-sided flexible

pri ntﬁ%\%ﬁgagotﬁ%ﬁaagguga gg{&%figna_ﬁe?% ¢ ARE i Ge 1k layer,

the a tem -sided flexible printe
board, which consists of three |ayers consisting of
an insul atjng layer cgnprisipgsa pheno

I;C
hyithNex4r iCrriArie- G-t i-c-N-ppf y-ani-d ~hesﬂir3ﬁ,—nai-dl~&an (1
epoxy resin r(jf,d rretET foils @i ded gn both sides of
the insulating |ayer.

(In the formula, m and n are average values; m+n is a positive number of 2 to 200; n
is a positive number of 0.1 or larger; each of Ar' and Ar’ is a divalent aromatic
group; and Ar” is a divalent aromatic residue having a phenolic hydroxy group.)

2. A double-sided flexible printed board prepared by the process according
to the above item (1).

3. A double-sided flexible printed board, which consists of three layers
consisting of an insulating layer comprising a phenolic hydroxy-containing aromatic
polyamide resin, and an epoxy resin and metal foils provided on both sides of the

insulating layer,

Detailed description of the invention

The production process of the present invention is simple and economically
excellent, because it does not require a large-scale apparatus. The double-sided
flexible board obtained according to the present invention is extremely advantageous

in industrial view points, because it can be produced under general conditions for



Det ai | ed description of the invention The production
process of the present invention is sinple and
econonmically excellent, because it does not require a
| ar ge- scal e apparatus. The d@ubl e-sided flexible
board obtai ned according to the present invention is
extrenely advantageous in industrial view points,
HRKFHEEN bliriGAWHDE nPiRIHGRch NI B8O S BhoreBMBLAILAING
for -4- epoxy resin curing, while maintaining heat
fee&hBliNBE caRdviteapolhnige ididedt y resembling the case
where polyimde is used. Exanples of netal foils used
in the present invention include copper, alum num
iron, gold, silver, nickel, palladium chrom um

ol y bieksmuples efmoktalrfoilaiisedyin thecpressht inThetioneinelud¢ eeipenmy
be subjected to a nechanical or chem cal surface
tipdinumRitong goldosibysh nigkeb waleums eamiyn, pelybdenym, and an
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aromati c polyam de“resin used in the presen

TRY &HpkPTbil BEY bPM MabhdStic QPN fdliooH 4Ya118d BEPROFIIC The metal
hydr oxy group can be used w thout any particul ar

foliIneybiahll YRas a thitknéRST 31t65BLING, fpnaefegeam 4> 4N
represented by the following forrmula (1) is

preferred. Such aromatic pol yam de resins can be

prepared according to the process described in, for )
exanphetheammagisalyranide resot used pa thegwesest yention, any polyamide
Appl.ication Lﬁ&ing Open (KOKAI') No. 8-143661 or, the, .
repipdavingng phenoltg pydspxy groMp Apmbaugsdayighout ppypaqtisplae mitation,
lgu]f)the a?on'vlgtig golyamide resin represented by the following formula (1) is
preferred. Such aromatic polyamide resins can be prepared according to the process
described in, for example, the publication of Japanese Patent Application Laying

Open (KOKAI) No. 8-143661 or the like.
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{(In the formula, m and n are average values; m+n is a positive number of 2 to 200; n
is a positive number of 0.1 or larger; each of Ar' and Ar® is a divalent aromatic

group; and Ar” is a divalent aromatic residue having a phenolic hydroxy group.)



(In the formula, mand n are average values; mn is a
positive nunber of 2 to 200; n is a positive nunber

of 0.1 or larger; each of Ar' and Ar3 is a dival ent
aromatic group; and Are is-a-divalent aromatic

resi due having a phenolic hydroxy group.) -5-
Hereinafter, a nethod for producing the aromatic
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diam ne i n an anmount excessive in nmolar ratio to the
REBIRL(I e Kbl by faddish thkakdomeddibytine in an amount excessive
pol ymeri zati on- condensation. The
inahyleeratizad ilereraoatiedisabooylio wat toldwal byt frdymeoraione
carboxylic acid and the aromatic diamne is
pmdbesatibi.y Elaﬁwolmematlonfconﬁmspm@s@ﬁ@t@rmf thpargmaiia cppoxylic
phosphite and a_pyridine derivative as condensin

%cg@iewc%theEmﬁl%arafneﬂﬁ@re&réWtcweér%% PHINE BECSEGEPT an aromatic
n i clude tr hen hosphi.te, di phenyl
%I‘%E%Fﬁ el 2 pyriding V;‘}Pxﬁﬁg%ﬁﬂséng ek £ ol yi

phosphite, tri-mtolyl phosphite, d| mtol yl
phosphite, tri-p-tolyl phosphite, -p-tolyl

N AT
ﬁﬁhﬂ%’l 8?&?}12 qu}-io@ylg)h@gg e, diL ry—ﬁin_glaﬁﬂoxplgtestﬂ -Bh-B1hosphite,

y 1to fhe pyridine
%Lﬁaﬁm bX¥&phite) thﬁjﬁdﬁ)ﬁhb%m@; d12p mlquino@ﬁnt&azm €Ppd ne,
4-pi col 1 ne, 2,4-lutidine, tidine, and

&hlbrobhiéryd bhéesphitbie H@Mﬁéuﬂfoftﬂiﬂr@ﬂxﬁhdpﬁt&pmﬂ@m heaised és, per 1
to be used is, per 1 nol of the aromatic di am ne,

tppo Ltk layordaticalidmime) typivdlly froetb érrabl andreferablyrbia 2.5 mol.
Exanpl es of the aromatic diam nes to be used for
produci ng the above aromatic pol yam de resin include

di am nobenzene, di am notol uene, di am ngpheno]
di ani Frweienqfisbnpwyidine é@‘a‘fﬁtwmwy Ipéﬂﬁ@ne T'picoline, 3-picoline,

i nochl € a .0be ngene,
%@qurﬁrl:hﬁsa?zéb ﬁg é &&?lg}ﬂen@'ﬁaﬁ{f igfe. A% Shount of the pyridine
gelr%/@twe R) l?e usex 18, per 1 mol of the aromatic diamine, typically 1 to 5 mol and

preferably 2 to 4 mol.

Examples of the aromatic diamines to be used for producing the above
aromatic polyamide resin include diaminobenzene, diaminotoluene, diaminophenol,
diaminomethylbenzene, diaminomesitylene, diaminochlorobenzene,
diaminonitrobenzene, diaminoazobenzene, diaminonaphthalene, diaminobiphenyl,
diaminodimethoxybiphenyl, diaminodiphenylether, diaminodimethyldiphenylether,
methylenedianiline, methylenebis(methoxyaniline), methylenebis(dimethoxyaniline),
methylenebis(ethylaniline), methylenebis (diethoxyaniline),

methylenebis(ethoxyaniline), methylenebis(diethoxyaniline),



di am nodi net hoxybi phenyl, di am nodi phenyl et her,

di am nodi net hyl di phenyl et her, net hyl enedi anil i ne,
net hyl enebi s( net hoxyani | i ne),

met hyl enebi s(di met hoxyani | i né),

met hyl enebi s(et hyl ani | i ne), nethyl enebis

(di et hoxyaniline), nmethyl enebis(ethoxyaniline),
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&ihﬁzﬂd&ﬁﬂ&hﬂﬂb@ﬁﬁdﬂpﬁ@ﬂﬁxe, dammoandi-pfuayk! dikoaiddghenylthioether,
di am nodi phenyl sul f oxi de, and di am nof | uorene. Anong
dihmmnodighicayisul6ekidd) end Hentinofhamehe. Among them,

met hyl enebi s(diethylaniline) are particularly
piewfmdigiceylctienmpl msthytenehis(digtioyteniline)dire parbowlptly greferable.
acids to be used for producing the above aromatic

pol yam de resin include aromatic di carboxylic acids

i el i B o
%tfeo&fz? 21 ﬂ@ﬁ%ﬁg@ﬁ%@e 1(3: %e%i%iggﬁﬁg 2&%{03@%@%}%&?%& S having no
DTN T G -
?r%qtzgy Acgggga&,%eﬁzéﬁhﬂyéoﬂaﬂit&tagﬁl, S ARSI Cachgi d,
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58068 dnleit AL RO QRYzERNRId, RERBAIHenASL Bcid@thiobis(nitrobenzoic
pyri di nedi carboxylic acid, and aromatic di carboxylic

asid )l sarbawyldid edzoi il fonfidibenroic geiduzpathalenadicarboxylic acid,
hydr oxyi sophthal i ¢ aci d, hydroxyterephthalic acid,
thicthyttmedip brsophddid | sapremyl deasitibaizbig dicwl hexxafkptmismpiropylidene
acid. Since the aromatic polyanm de resin acts as a
benzoieqcbpndtpytidinedivadpaylic pedi andi aompfic giearbenylic acids having a
i nvention, the aromatic polyamde is, needed to q%ve )
PiRsOlin BYPK Y Siaparsssy aghwstipyitphaiade eoidohy gt vprspafiele acid,

romati ¢ poJ yam de resins, the aronmati.c dicarhoxylic,.
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g(ﬁ?rgrg}de%sir} adfs lasAz)i gtririr@ gfen%ortapl%pg)%tr %lsincxg £ eelglrtesent invention, the
aromatic polyamide is needed to have the phenolic hydroxy group. In order to
obtain such aromatic polyamide resins, the aromatic dicarboxylic acids having the
phenolic hydroxy group is used in an amount of 1 mol% or more of the total content

of the aromatic dicarboxylic acids.

In the reaction, inorganic salts are preferably used as catalysts for easy
progress of the reaction.  Specific examples of the inorganic salts include lithium
chloride, calcium chloride, sodium sulfate, and a mixture thereof. The amount of
these inorganic salts to be used is, per 1.0 mol of the compound of the formula (5) or

formula (1) to be used, typically 0.1 to 2.0 mol and preferably 0.2 to 1.0 mol.



of the aromatic dicarboxylic acids. In the reaction,
inorganic salts are preferably used as catal ysts for
easy progress of the reaction. Specific exanples of
the inorganic salts include-l7ithium chloride, calcium
chloride, sodiumsulfate, and a m xture thereof. The
anount of these inorganic salts to be used is, per

1.0 nmol of the compound of the formula (5) or formula
(1) to be used, typically 0.1 to 2.0 nol and

pr ef eTadiolvdht & beduskd On (AR produbtiod betheeksamic pdyheidesadn is
in the production of the aromatic polyamde resin is
not criticht dsdahg asthk solgemprohees oboleatt withotle essnaticgol yaatide
wth the aromati c pol yam de resin. Specific exanples
ofsint. hSpsoifieenesplen of thasoNents qulmdeﬁym-dmm'lwnamw@ N,N-
di met hyl acet am de, | - 2-pyrolidone,. dinet

i etbyesmidadN oo ylctmwl e O dlmﬁbyléa%fomﬁnséldwm@ﬁ solvent
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action systemafter the term nation of the
condensation reaction. The water is added under
stirring typically at 60 to 110C and preferably at 70
t 0 10RGhe phrluctidmetithe afontdiie poltaatidé mesine wadkd éddriopped into the
relative to the total weight of a reaction solution,
reaplicabysient Bfterch@ @@vitayionel gistcoadehsgiief mactliny Ahetventer is
150% by wei ght. The tinme for dropping the water is
egprloatieystisOngrypinadls at 60 46! mgr@dmfgrapwéwammom o The
10 hours. During the water-dropping step,
ERAERINRe walsh inchrsaddgd iy aretiyedo it thsaﬁ??&gaﬁa@éﬂon

i ons_a The e vat er
&samllefﬂgdo PO upsiehtang R inf 9% B efleid an
aqueous | ayer begin to

The time for dropping the water is typically 30 minutes to 15 hours and
preferably 1 to 10 hours. During the water-dropping step, the remaining
condensing agent is hydrolyzed to phosphate ions and a phenol. The dropping of

the water is continued under stirring until a resin layer and an aqueous layer begin to

separate,

When the layers begin to separate, the stirring is stopped, and the reaction
solution is left at rest to separate the upper layer (aqueous layer) from the lower layer
(resin layer). The upper aqueous layer is removed. Since the resin layer is
typically a shurry having high viscosity, the aqueous layer can be easily removed by

decantation or the like. The aqueous layer can be also removed out of the system



separate. \Wen the | ayers begin to separate, the
stirring is stopped, and the reaction solution is
left at rest to separate the upper |ayer (aqueous

| ayer) fromthe | ower |ayer-8(-resin |layer). The upper
aqueous layer is renoved. Since the resin layer is
typically a slurry having high viscosity, the aqueous
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contains inpurities and some of the solvent, such as
phosphori c acid, phosphorous acid, catalysts, phenols
and pyridines. Sonme parts of the solvent were renoved
i n t hBomepaisvfithe sesem wWeaymmaved whihe remeinéngagsiedapsr in which
| ayer was renoved, and the renmining resin |ayer )
Becameousdawst thas aphgvedy ik serazidingirgsin dayver beagmseconsiderably
handl ed.. Therefore, the resin layer is diluted w.th an
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VRSN BefotAPashitiy, 6didallys tha 0% By Weighead grefetalabl yo 20% by
to 8 tines, a treated solution of the aromatic

peighan de resin with reduced ionic inpurities and | ow
nol ecul ar wei ght organic inpurities is obtained. The
washing /dilution-treated solution is added into a

poor solvent to precipitate the polyam de resin. As

t he pByrepsolingthe washingdtapdypicgilipt ulEtimgs and pisferaily 2 to 8
with the pol yam de resin can be used w t hout aQM ,

BEICEI aleaed solyhangfithparomatic polyamide resin with reduced ionic

impurities and low molecular weight organic impurities is obtained.

The washing /dilution-treated solution is added into a poor solvent to
precipitate the polyamide resin.  As the poor solvent, fluid hardly producing a
solvate with the polyamide resin can be used without any particular limitation.
Specific examples of the poor solvents include water, methanol, ethanol, and a mixed
solvent thereof. The poor solvent is desirably used in a small amount as much as
possible, in a range that the precipitated polyamide resin can be filtered without
difficulties in operation, and is in the amount of preferably 0.5 to 50 parts by weight
and particularly preferably 1 to 10 parts by weight, relative to 1 part by weight of the

solvent used for the reaction.



Speci fic exanpl es of the poor solvents include water,

met hanol , ethanol, and a m xed solvent thereof. The

poor solvent is deS|rany used in a snmall anmount as

much as possible, in a rangé@-that the precipitated

pol yam de resin can be filtered without difficulties

in operation, and is in the anmount of preferably 0.5

to 50%5% of he Wilh tuea@e@%oﬁﬁfohlaﬁa lﬂ%;&d@r REEERARIY cdrried out
to 10 parts by weight, relative to 1 part by wei ght of
bieradselly @d&mglﬂﬁ@of)ﬂﬁol{!éiﬁ inte et thaared solrtioM utidegst@fing bethe
washi ng-treated solution and the poor solvent can be
cactioesblatiin inye e pdoadol yenaddiengtitring. pSpraysry the tactimn solution
the treated solution under stirring or the reaction
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Spraying the reaction solution _.into the poor, solvent
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%@"? poor solvent is typically O to 100C and preferably
80C. The aromatic pol yam de resin precipitated

after the mxing the reaction solution with the poor
solvent is separated by filtration, and the cake of

the sepagehtc pdlyaiRdd ©@siRProARtUQl 4R itk mBxiN@ERedactioh N
water to renove ionic inpurities. By drying the cake,

sdlatipovrbnhegodresiveniaasefacata@bbatinedion) amnl the calpiofithe separated
can be renoved further by additionally washing the
eaketinipphyamidatesin is elasiddevitl gater to resuiveemic ifpampises By

of the water-sol uble organic solvents include al cohols
dudte the caketiaprdyamisenesioran be ghtaipedhol logisdmpurities can be

i sopropanol, and acetone, and are used singly or i
EmCA ARt bymsdiwnally Pashiag thecakamith ap‘mifsrémhélae organic

solvent.

Examples of the water-soluble organic solvents include alcohols such as
methanol, ethanol, n-propanol and isopropanol, and acetone, and are used singly or

in combination. Methanol is particularly preferred.

Washing with the water-soluble organic solvent is effective even when it is
applied to the aromatic polyamide resin cake separated by the filtration and left on
the filter. However, more excellent purification can be achieved by placing in a
new container, together with the above water-soluble organic solvent, the separated
polyamide resin cake containing the solvent and the poor solvent, or the polyamide
resin of which cake is once dried to remove the solvent and the poor solvent, by

suspending the cake under stirring, and by filtering the cake again. The amount of



Washing with the water-sol uble organic solvent is
effective even when it is applied to the aromatic
pol yam de resin cake separated by the filtration and
left on the filter. HoweverlOnore excell ent
purification can be achieved by placing in a new
container, together with the above water-sol uble
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contai ning the solvent and the poor solvent,

pelgiedt tie net®3ydmiat remi, gho G@(kpaﬂ@b;ﬂ%%hdﬁﬂcﬁ;ﬁefe@amﬁm 80
the solvent and the poor solvent, by suspending the
patscbyumeeht. stliestingg tamgedaturé islprefierably frhm ccmom tagaemture to
The anmount of -10- the water-soluble organic solvent
the bbdinggmintiof thenjuspensiop and partishkarly\peefersbly thabeilipg point.
wei ght, of the netépol ){am de resin, 1 to 100 parts by
Wes ghting irocapiet atden @/ o 2Hhags a@%\m%erbl;lyv%etpﬁlwrsrhe

tirrin erature prefera froma yoom
?wﬁféma LiE T Reenst 19h g i PR Ss Wifandp Gprried out

arti referably the boiling point. The
lé’i‘ eFEPﬁeﬁsT%ze§§P¥?Eanout for 0.1 to 24 hours and
preferably 1 to 5 hours. Furthernore, the stirring is
carried out at an anbient pressure, but can be carried

out  Afpgahe ab@rees%%gléﬁ%sm&k tth@ﬁ‘onﬁftlﬁ%ﬁl)laﬁﬁd@lkégm% filtered,

suspension treatnment, the aromatic pol yam'de resin is
id dsap@dihe caRElisuRdA] olnmw hasteakatt Seaeiéddonnd bigatir SbRENt
with the water-sol uble organic solvent and thereafter
ol thereafténoptiohlill ywaitk wata@nghdt themddéd ecbbitain ot dined bivenatic
aimed aromatic polyamde resin with a | ess anount of
paparcidiempaim itithesslessTdreounn vf ionsd iopurisiensi ty (nmeasured in
an 0.5 g/dl N, N-di net hyl acetam de solution at 30C) of
the aromatic polyamde resin to be used in the present

invention is preferably 0.1 to I\g_ Gener a
whet hEfe INHEISKagssHn Eneaspicdfin P’éBISe%’QWr éénetblél@?f‘é%mbiﬁ
| ymeri_z

1anﬁtr3{)§é| grn the §@g§qtt1tcl}psé y%% & i ﬂﬁggté ! fglg gp? ent Snvention
1'5ip|r era%ly (5]? 9 0 dlffjgI / %}eln%raﬂ wﬁetﬁeretflfr: ?e%ln agsaaupsrgferablé) average
degree of polymerization or not is determined by referring to the intrinsic viscosity.
An intrinsic viscosity smaller than 0.1 dl/g is not preferred because of poor film
formation or poor exhibition of the properties for the aromatic polyamide resin.  On
the other hand, an intrinsic viscosity larger than 4.0 dl/g is too high in the degree of
polymerization and gives rise to several problems such as poor solubility and poor

capability of molding.

The values of m and n of the polyamide resin of the formula (1) thus obtained
depends on the feed ratio of the aromatic dicarboxylic acid having no phenolic
hydroxy group and the aromatic dicarboxylic acid having a phenolic hydroxy group.

The ratio is typically 2 to 200 and preferably S to 150 in a average value.



formati on or poor exhibition of the properties for the
aromati c polyamde resin. On the other hand, an
intrinsic viscosity larger than 4.0 dl/g is too high

in the degree of polynerizatlion and gives rise to
several problens such as poor solubility and poor
capability of nolding. The values of in and n of the

pol yam de resin of the formula (1) thus obtained
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aci d Aqetdiflg iothe PEsRkiien pldyehs @ Yhegiredent Rventidhe the resin layer
aromati ¢ di carboxylic acid having a phenolic hydroxy
gihdiepbtaiddieby shiovirgstht yigaaal sojvedt from2hevansh poetharsbhihy
5to 150 in a average value. -11- According to the _
porwdic polyampleoessstho epdtyarepin esé tie drgamnsoluent. t hbe ppeyyrresin
| ayer can be obtai ned by renpving the organic sol vent
Whighhcembe yedripdihs earmishithnefgritival asdpr the epIXAEHndas two or
resin, the epoxy resjn and th§u§% anic solv
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%%gigésin,rﬁ%{ﬂlll&‘?l ﬁé(\%?acet&?%%q({)]gﬁrgﬁn, a%dtéh%ﬂ%%ic tWeP@poxg resin.

résin, a-“triphen type epoxy resin,
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type epoxy resin. These maybe used singly or in

conbi nation of two kinds or nore. The anount of the

epoxy resin to be used in the varnish is preferably

0.5 tThe dndingqgliihe@pent esingb &t vvel inchd vegishvapefdradfy 0.5 to
the active hydrogen of the aromatic ol yam de resin.
rheqeivpients rilptivotpeneqivilsmd oé Hte astive hpdragemedithe aromatic

pol yami de resin can be calculated fromthe contents .
pilyamidasesip-ouple astive hrdiesereeqni went i shegramalin pofgpmede resin
hydr ox roups in the nolecule. If the amount is |es
el @Y@?%eﬁjﬁm tEsﬁ‘eont@}ts Prg?r%mf’r%ﬁupf_. ﬂéfiq‘ﬁ?f’t;*ﬁ‘iﬂéﬁ?n‘is an
@%&Sﬁ%ﬁ?dr%% %J,ro%%g gnvtﬁle ?nnc}lec%fle.t ri? thaecatrrllaluent Pé’lgsfs‘%ﬂaen”o.s equivalent
or more than 1.5 equivalent relative to 1 equivalent of the active hydrogen, curing
would be incomplete and good physical properties of the cured material could not be

obtained.

Also, the varnish can contain a curing accelerator. Examples of the curing
accelerators which can be used include imidazoles such as 2-methylimidazole, 2-
ethylimidazole, 2-ethyl-4-methylimidazole, 2-undecylimidazole, 2-
heptadecylimidazole, 2-phenylimidazole, 2-phenyl-4-methylimidazole, 1-benzil-2-
methylimidazole, 1-benzil-2-phenylimidazole, 1-cyanoethyl-2-methylimidazole, 1-
cyanoethyl-2-ethyl-4-methylimidazole, 1-cyanoethyl-2-undecylimidazole, 1-

cyanoethyl-2-phenylimidazole, 2-phenyl-4,5-dihydroxymethylimidazole, and 2-



woul d be inconpl ete and good physical properties of
the cured material could not be obtained. Al so, the
varni sh can contain a curing accel erator. Exanpl es of
the curing accelerators whi bh-can be used include

i m dazol es such as 2-nethylim dazole, 2-

et hyl i m dazol e, 2-ethyl-4-nethylimdazol e,
ghéhﬁ’ﬂ@fiﬁéthﬂlﬁaﬁﬁhﬁmﬁehﬁﬂhﬁ@&@)é, teHiga2ifes such as 2-

- phenyl i m dazol e, 2-phenyl -4-net hyl i m dazol e,
(dilethsldmidememiDplenol stalzQR-@jaza-bicyclo(5,4,0)undecene-7, phosphines
1- benzil - 2- phenyl i m dazol e,
duchyaa trdeitenylphdspiateh yhd mewheahpountis such as tin octylate.  The curing
cyanoet hyl - 2-et hyl - 4- et hyl i m dazol e, .
acceleasatorafifiPL @_fué gets/by weidhysilasive o 100 parts by weight of the
cyanoget hw - 2- phenyl i m_dazol e,

PORWER prlyamedagienifds BSeHeRerFFSem- dazol e, and 2 - 12-
phenyl - 4- et hyl - 5- di hydr oxynet hyl i m dazol e, tertiary
am nes such as 2- (dinethylam nonethyl)phenol and
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epoxy resin conposi ti on of the pr esent I nvention can

Rt dmnafiller i€ afbdoint G0 toPOrgBNIeight id Bed. Spatiehhsre, release
exanpl es of the inorganic fillers used include silica,
adeaunrd suah aandildrel coupling ddeat, efpony acid spaimaangeod; iztricoteaodte and
the present invention, inorganic filler in an anount
oflciomt bea@@90 4yl vaeibghtompoundng,. ageuts sher angrignente cambeadded
agents such as a si|ane coupling agent, stearic acid,
wgq’ Hictapex pEdsn, comnesitiond the rresgrfinverlietl um st ear at e,

and various conpoundi ng agents such as pignents can be
added into the epoxy resin conposition of the present
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Examples of the solvents to be used include amide solvents such as y-butyrolactones,
N-methylpyrrolidone (NMP), N,N-dimethylformamide (DMF), N,N-
dimethylacetamide and N,N-dimethylimidazolidinone, sulfones such as
tetramethylenesulfone, ether solvents such as diethylene glycol dimethyl ether,
diethylene glycol diethyl ether, propylene glycol, propylene glycol monomethyl ether,
propylene glycol monomethyl ether mono acetate and propylene glycol monobutyl
ether, ketone solvents such as methy! ethyl ketone, methyl isobutyl ketone,
cyclopentanone and cyclohexanone, and aromatic solvents such as toluene and
xylene. The concentration of solid content (the concentration of components other
than the solvent) contained in thus obtained varnish is typically 10 to 80% by weight

and preferably 20 to 70% by weight.



Exanpl es of the solvents to be used include am de

sol vents such as y-butyrol act ones,

N- net hyl pyrrol i done (NWP), N, N—dlnethylfornan1de

(DVF), N, N- di net hyl acet ani dé3 and

N, N- di met hyl i m dazol i di none, sul fones such as
tetranet hyl enesul f one, ether solvents such as

di et hyl ene gl ycol dinethyl ether, diethylene glyco

di et hyl ether, propylene glycol, propylene glyco
nmononkt thy preetmténiventipn,dpykdneo gldystohllyniuranit basin RBikeim a
nono acetate and propyl ene glycol nonobutyl ether,
ketal feil,gbe slEnveyasushhis dischagéy fromt ifim-ketromeslitmatdthe surface
I sobutyl ketone, cyclopentanone and cycl ohexanone,
ahtheandalioilc 3be veating peerehsea indluslapsneesiasaisingyy reH@oatehea
concentration of solid content (the concentratlon of
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invention, in order to industrially formthe resin
| ayer on a netal foil, the above varnish is discharged

from @?éﬂe%ff@r,liﬁé g}%g c%ol&enpﬁtrgmbb&i M&{aﬁgg it 26048$80°C from

net al processes 1'nc processes

bl vienidh h Hed @8 @ﬁ@ﬁietaﬁfmp OMRs 51RRER maydbeitiforme® @B&ér meduced
a doctor blade flow coater, and a seal’ing coater.

piadRlre of addr Mgfraréd araialionat Af¢er rediovapihe Galverit, 8 @‘[btab e"oﬂ is
used. Thereafter, the organic solvent is r emoved by

hgdtadrgpto theatirfi® dfohd®61@, fmdtise rédie [ayar nwihskied pplldred intreased
the netal foil. This process may be perforned under
predsivedt 13 to2$07E@ faar0. LidEr hourf tagwrd therresio cbtdinimg tiaé siored
renDV|ng the solvent, a netal foil is _applied onto

flpbl %—@kdﬁéé]éxkbfe Rrided baare, “éh@jtmcﬁ@e?wuthﬁ Tesipdpyqr lepends on the
heat ed Cﬁr an j ncreased. pres % at 1%0 t,Q 250C far
GOnCeR gt Hdhg w0l woetﬁnéquﬁs veE§ho bespatetiang 1t h@icailrgdo
gﬁ@ble Sld'gVé eg prlnted board The thi ckness of

U d pre KMon the concentration of the
solid content in the varnish to be coated, and is
typically 2 to

Examples
Hereinafter, the present invention will be further explained specifically with

Examples, in which “part” means “part by weight” unless otherwise noted.

Synthetic Example 1

To a flask furnished with a thermometer, a cooling tube, a fractionating tube
and a stirrer, under purging with nitrogen, 2.7 parts of 5-hydroxyisophthalic acid,
119.6 parts of isophthalic acid, 150 parts of 3, 4’-diamino diphenyl ether, 7.8 parts of
lithium chloride, 811.5 parts of N-methylpyrrolidone, and 173.6 parts of pyridine
were placed and stirred to dissolve them, and 376.2 parts of triphenyl phosphite were

then added. The mixture was subjected to a condensation reaction at 95°C for 4



200 mand preferably 3 to 150 m Exanpl es

Herei nafter, the present invention will be furt her

expl ai ned speci fical | y with Exarrpl es, in which "part"
means "part by weight" unl esé4ot herw se not ed.

Synthetic Exanple 1 To a flask furnished with a
thernoneter, a cooling tube, a fractionating tube and
Aodsitd b8thin é&@%fon%@ﬁﬁﬂoﬂ%&%? h myﬁhﬁﬂﬁ@smz P HetrSaction

5- hydr oxyi sopht hal i ¢ acid, R 6 parts of isophthalic
aslutlon (0D 49@pirk ctfwaler Weredhﬂcﬁjﬁeﬂ at g0uhRAY hobisht theh Was left
parts of lithiumchloride, 811.5 parts of

hE meett hAl fizy theakadioneplund (AY 826 sgardted mfo pyzquddmelayereasan
pl aced and stirred to dissolve them and 376.2 parts
oppardiyshend/an pihbyphiresn Jeyed as mﬁewe@@ﬁ@dthemeerr}ﬁmr u'raé

was subjected to a condensation reaction at 95C 4
repaeved Gyydgcandatisne ailhe amosated the diserded water wps b 09 parts. To
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ayer was ermve I on

WE@ Yoo g;farté h eﬂQi a‘%@é %thﬂ%*sﬁb W)@%eﬁeaﬂe@% fRAEd B-oblfin 11608 parts

I ay (resin |ayer) 10 parts o

NfNn@ate@gémhérpdsmmsﬁamaﬁoiggﬁﬁﬁ raslf. t trRis Pblyaldd@sol W@sh was
diluted. Thereafter, 245 parts of water was dropped at

98pptdintd 3)200parts a'hftlrtﬂdpﬂﬁeﬂ Byey a drapping fovet] dng particulates of
decantation. The anobunt of the discarded water was
thelk@Omptae palyarfiide redio wereyastipiigted ke thegseaippéest weete Jiltered.
times to obtain 1,600 parts of a treated solution of
Thunelsaiaed wepeskya wetredippassad. in 2H09 noss pamethanelorud then

was dropped into 3,200 parts of stirred vvater usj ng
éfsaﬁﬁq@lmtmws reﬂﬁ&edp@rglh@urw% stgring h&h %Fl&?héﬁplcwas {hen

am.de, resin re precipitated and t e Precinl ates
%ép% eFP by i %tgon us o ta?nedpwet cakes were was Wi 1,% parts of
water and dried to obtain 240 parts of the aromatic polyamide resin represented by

the following formula (2).
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The total amount of phosphorus contained in this aromatic polyamide resin

was wet-oxidatively decomposed with sulfuric acid and nitric acid, and was



Thus obt ai ned wet cakes were dispersed in 2,400 parts

of methanol, and the dispersed solution was refl uxed

for 2 hours with stirring. The nethanol was then

renoved by filtration. Thus-bbtained wet cakes were

washed with 1,600 parts of water and dried to obtain

240 parts of the aromatic pol yam de resin represented

Quantitited b idoByMdesurh Ohiedsaoib) acidigNoPtinphbtondetry.  ITheMhount
I\ ONOOMmM OI/ OlI/ OHd The total anount of

plaesSphppms Thaimtingd vistodity of tiar mopdred apalayiapbbantidsienin was

was wet - oxi datively deconposed with sulfuric acid and

fiSCrdifg (dmnalhylacethnnas selufien, RWAGY, itharade dym voisyabdeim i, and the

bl ue-ascorbi c acid absorption photonetry. The anpunt

¥alsie 950 Was gPouteB. i nithe astive hydresensequjvabnt phthemphepeliclydroxy-

aromati c pol yam de resin s, 0.52 dl/ ) ) ,
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about 39. 2, ndtégg val ue of n was about 0.8. The

SRPVERR AP { ¥fent of the phenol i ¢ hydroxy-

containing aromatic pol yam de resin cal culated from

the feeding ratio relative to the epoxy group was

about IS  MSql .50

part sAggig?ﬁgé/ o) rteg?rﬁggygﬁlgﬁafi cﬁr%%?_\?g‘gﬁ gaiébgs#g?z%‘fsﬂ

E@gﬁﬁlidg redie: 0P ParkBNE20HY rél%ﬁmﬁﬂcthl‘eﬂ%‘ NikpyRKdysia: Co., Ltd.,
td., epoxy equivalent: 275 g/eq, softening point:

Bh&Yy agivalen RIS/ SbMenitk AdinPE5¢E) BfanZpoRyidestW\0.01 parts of 2

(rmanuf actured by SH KOKU CHEM CALS CORPORATI ON) as a

CHZ-PY (ncafdeystd by BHIKOKAACHEMIC ALSEIORAQRATOONJ one curing

as a solvent, and by stirring and dissolving them
catalyst, and 17 parts of N-methylpyrrolidone as a solvent, and by stirring and

dissolving them.

Test Example 1

The varnish prepared by the synthetic example 1 was applied in a thickness of
100 um onto a rough surface of an electrolytic copper foil having a thickness of 18
um using an applicator and was dried at 130°C for 30 minutes to remove the solvent.
The varnish was then cured at 180°C for 1 hour obtaining a single-sided flexible

board. No curling was observed at a room temperature after the curing.

No abnormal appearance was observed on the copper foil after boiling the
single-sided flexible board for 30 minutes and then making the polyimide surface

contact with a solder bath of 260°C for 30 seconds.

When the copper foil of thus obtained single-sided flexible board was

removed by etching and the glass transition temperature of the resin layer was



Test Exanple 1 The varni sh prepared by the synthetic
exanple 1 was applied in a thickness of 100 monto a
rough surface of an electrolytic copper foil having a
t hi ckness of 18 musing amr |icator and was dried
at 130C for 30 mnutes to renove the solvent. The
varni sh was then cured at 180C for 1 hour obtaining a
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boiling the single-sided flexible board for 30
m nut es and then maki ng the polyimde surface contact
with a solder bath of 260C for 30 seconds. Wen the
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t enpeFhft Fristhebipingd pthesyntheies cxpmple § 87s applisdria @ thickaess of

ass transitjon tenperature was 235C. . YWen the

WBABSE Taeh tsfaca gl an shstipled coRRE oibhis A Hickness of 13
st andard, the . nonconbusti,bilita V-.0 | eye
SRR er G PR Bl ALl B3Ry iemove a sotvent

j f

BT SO ARTLARL 1yl 6l AP IO e
SfHhE KAGS Sn@ihekBsin AVES Uiel Gt FR0CPRE | %ﬁpﬁvitﬁ{ﬁ%s‘éﬁ/&nﬁiﬁg teth

at 130C'for 30 mnutes to renove a sol vent.

ed/ent tath\itliot preppess, bblalnilay toglesided cleridisbaatd. 18 m
was then stuck on the surface of the resin, and the
resin was cured at 180C for 1 hour with pressurizing
to 30 kg/cnR2 with a hot plate press, obtaining a
doubl Bhestatiecbffadbssidn ef thuaekiain®h dovidesiled flleaibhesianh wap

t hus obt ai ned doubl e-si ded flexible board was
measrdety dyonpet Biplnaelingfast brsed padlS-e647 byanderd gnd was 2.1

JI S-C6471 standard, and was 2.1 kg/cm
kg/cm.



-17- CLAIMS 1. A process for producing a doubl e-si ded
flexible printed board conprising the steps of:

directly applying a varni sh conprising an aromatic

pol yam de resin represented by the follow ng fornul a

(1), an epoxy resin, and an orgahit solvent to a

metal foil, renoving the solvent to forma resin

| ayer, and applying another nmetal foil on the resin

| ayer side and curing the resigg Apyer, HH HHHHH It
HON-Ar'-N Il -Ar' -CGN-Ar3-NCGAre-CNA3-NH (1) 11 0

O n 0 (IR thesd Bh P RcinD AREbR-Ade furtblagentedbues comprising the
mn 'S a pasitive nunber of 2 to 200, n is a positive
nunbef.,9f:0. 1 or larger; Art and Ara each are a

divaleﬁt aromatic group; and Are is a divalent )

aromat i c ﬂﬁgdt@ua? éwg ngaraish lvemptisiog Ay dxooejic pobigpiige wsin

A doubl e-si ded Fexible printed board produced Q¥ t he Ivent to a
pr ocesgreahtedibyi the follogringfotoul (&), 90 FerKY 1680 HIGATERTE 5O ver
board consisting of three |ayers, wherein the

t hr eenttalyfeils consi sts of an insulating |ayer

conprising an aromatjc polyamn de.resi aving a

phenol i ¢ ﬁ?ﬁ?ﬁ%&ﬂﬁﬁBEﬁﬂg@ﬂ%QQ@ﬁ?@ﬁﬁ%???ﬂg fornula (1)

described in claiml a an e , C 2l resin layer,
foils prodPRH¥HEsHONst Wegﬁij goégo%&l%? %Séﬁ F”?Eﬁ%‘%ﬁ%g@?? eﬂgc resin Jayer
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(In the formula, m and n are average values, m+n is a positive number of 2 to 200, n
is a positive number of 0.1 or larger; Ar! and Ar® each are a divalent aromatic group;

and A1 is a divalent aromatic residue having a phenolic hydroxy group.)
2. A double-sided flexible printed board produced by the process of claim 1.

3. A double-sided flexible printed board consisting of three layers, wherein the
three-layers consists of an insulating layer comprising an aromatic polyamide resin
having a phenolic hydroxy group represented by the formula (1) described in claim 1

and an epoxy resin, and metal foils provided on both sides of the insulating layer.



