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LAM NATE BACKGROUND OF THE | NVENTI ON Fi el d of the Inventi nt
invention relates to a lam nate of an aromatic liquid-cry wwm l”ﬂ%ﬂmﬁester
'm con

filmand a netal) and a tape autonateq bondi ng (TAB) tape, enser
and printed wiring board using the sanme. Description of the REPE%Ed Art
Recently, with_increasing requirenents_for ht mei%$t and snal |l size

4
ol octri ¢ and AROMATIS L IOUID: GRYSTALKENRcPOLYBSTRRs METAL AMANATE

substrate of resin filnms and nmetals such as TAB tapes, film condensers,
rigid, flexible both-sides printed wiring boards and the I, i.ng
enlarged. As the raw materials of these | am nated bodi es cm,‘mmﬂ@,mﬁlmmﬂm and
netals , FACKGROYNDsEEH FHE ANVENTION ene sul fide and polyrm ,
however, they have problens that electric properties are not n&%®sarily

suffici entEiabd es £ abrer bhognpioemerty is high and the like. Therefore, there
are devel opnents on | am nated substrates of aromatic |liquid-crystalline

pol yesters and na{apseBawit"inv it 18h&Fe PLSOE Riond 1RIMORAL £ oFNsn @4atd el
el ectric properties. For exanple, JP-A Nos. 61-130041) 2-252738, 3-183185

and 5- 426%%}?&8:?%&2&&% o1 N A EARG L0kt Gnd % tape

| i qui d-cryst I ne pol yner y an extrusion or 1nflation
nol di ng pr ' iaQuL d-cr. i j by
ot rusi SE e s SR nd Kitan CbaPst HONE LS A B a4 L 88 A
processabilitg dug tQ hﬁrge ani sotropy and cause deformation of the film
nanely,aﬂﬁ?? Qé% %?gt & P cannot  be accepted as satisfactory because

of such problens. SUMVARY OF THE | NVENTI ON

Description of the Related Art

Recently, with increasing requirements for light weight
and small size electric and electronic parts in the market,
demands for laminated substrate of resin films and metals such
as TAB tapes, film condensers, rigid, flexible both-sides
printed wiring boards and the like are being enlarged. As the
rawmaterials of these laminatedbodiesof resinfilms andmetals,
generally used are polyphenylene sulfide and polyimide resins,
however, they have problems that electric properties are not
necessarily sufficient, water absorbing property is high and
the like.

Therefore, there are developments on laminated substrates
of aromatic liquid-crystalline polyesters and metals having
lowwater absorbing property and excellent electric properties.

For example, JP-A Nos. 61-130041, 2-252738, 3-183185 and

5-42603 disclose methods of crimping a metal foil and a



An object of the present invention is to provide a |lamnate of an aromatic
| iquid-crystalline polyester filmand a netal, having excellent
processability due to small anisotropy while keeping excellent electric
properties. The present inventors have,intensively studied to find

| am nat ed substrates having no proble as descri bed above, and resultantly
found that a lamnate of a liquid-crystalline polyner filmand a netal

obt ai ned byauidasryagadddmed nrakyrese ef 1 tnt pppducedabiyl iany afiterusienadr

ani sotropy whil e keeping excellent electric properties, leading to

conpl et i cinfHiatheni meddilingh pierety, tHmvevesenthenléguildn oxyisdttaklime a

| am nat e obtai ned by dissolving an aromatic |iquid-crystalline polyester in
an organigosphgenfillm @htciuced Soy Uah Oexteastiiong orhdmfllation moalldiagovi ng

the solvent to give a film and lamnating the filmwth a netal |ayer. 3

BRI EF EXRbADEE £ Ns@owEHD ddAWINGS Fbemidgl fracksewbihawynaddietd OIéTirﬁé a

carrier tape for tape automated bondi ng according to an exanple of t

present WfEBtEBEylan&:%raMs% ak2Be ft‘iroriéf%l?élﬁf%ﬁ\t efaReng!, @o intSPéQCketS

(four positions) IS a view il1lustrating one exanple o met hod

of prOd”chchl tJ_m EQXﬁEt%{a’H&de ééf% %%ri%g ]cé %tg’%terc%%esez £/sudhl1 N9

patterns atlng resin rayer 4: rol’ess p atlng | ayer
6: ElectroléﬁhE Elatlng | ayer Flg 3 is a block view for illustrating one
exanple PRod of producing a nmulti-layer printed wiring board.

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

SUMMARY OF THE INVENTION

Anobject of the present invention is toprovide a laminate
of an aromatic liquid-crystalline polyester £film and a metal,
having excellent processability due to small anisotropy while
keeping excellent electric properties.

The present inventors have intensively studied to find
laminated substrates having no problems as described above,
and resultantly found that a laminate of a liquid-crystalline
polymer film and a metal obtained by a casting method has
excellent processability due to small anisotropy while keeping
excellent electric properties, leading to completion of the
invention.

Namely, the present invention relates to a laminate
obtainedbydissolvinganaromaticliquid-crystalline polyester
in an organic solvent to obtain a solution, casting the solution
and removing the solvent to give a film, and laminating the

film with a metal layer.
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The liquid-crystalline polyester used in the present invention is a

pol yester called a thernotropic liquid-crystalline polyester, and for
exanpl e) (1) those containing a conbination of an aromatic di carboxylic
acid,aromatic diol and aromatic hydro%ycarboxylic aci d, 4 (2) those
containing different kinds of aromatic hydroxycarboxylic acids, (3) those
containing a conbination of an aromatic di carboxylic acid and aromatic
diol, (4) those obtained by reacting an aromati c hydroxycarboxylic acid

wi th a polyester such as polyethylene terephthalate and the |ike are

i sted, aBRISUTCIEXRIANKETEON OBEKEHANDRAWINGES nolten state at tenperatures
of 400C or less. Instead of these aromatic dicarboxylic acid, aromatic diol

and aromatic hy@iexyqaikodyviewaghdwiagt ehef oo fdar cuairieas thapey eofr my
be used. As the ester-form ng derivative of a carboxylic acid, exenplified

are those tiapeBiutidna ted Bondiny Adediatidy Ao pekatigle Wi Rndnpaeisént
chloride, acid anhydride and the |like and a derivative pronoting a

pol yest er jprRductdpn reaction is formed, and those in which a carboxy
group fornms an ester with al cohols, ethylene glycol and the Iike and a

derivative for mlngégam%&esé ?pgf%ﬁeﬁakgr 'a%’%?rﬂ?a”&[ed r@&%lg@ is formed. As

t he ester-form ng rivative of1-c hydroxyl group, exenplified are
those in which g phenolic hydroxyl gro for an ester with carboxylic
acids and a der'Va|Rﬁ??59$#nggﬂxﬁog9§§£39nﬁ an ester-exchange reaction is
formed. The aromatic dicarbox%Iic acid,aromatic diol and aronmtic

) 5
hydr oxycar boxyl £d9acPd- #dy VEEWsEBE 1+ LY BEXRELRIaCRGI $XRAPAERE @ method
of producing a multi-layer printed wiring board.

1: Substrate

2, 7: Wiring patterns

3: Insulating resin layer

4: Via hole

5: Electroless plating layer

6: Electrolytic plating layer

Fig. 3 is a block view for illustrating one example of

a method of producing a multi-layer printed wiring board.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The liquid-crystalline polyester used in the present
invention is a polyester called a thermotropic
liguid-crystalline polyester, and for example,

(1) those contalning a combination of an aromatic
dicarboxylicacid, aromaticdiol and aromatichydroxycarboxylic

acid,



met hyl group, ethyl group, allyl group and the |ike provided ester-form ng
property is not disturbed. Exanples of the repeating structural unit of the
| i quid-crystalline polyester include, but not Iimted to, the follow ng
units. Repeating structural units deriyed fromaronatic hydroxycarboxylic
aci ds: 6 VlIo~0o~lo~t oo ~ ~A~ C O ~~00~e~ wherein, Xl represents a

hal ogen at om or alk¥l group. Repeating structural units derived from
aromatic di car bb%y| tBoge gentaining dpffereny kimdsoob axpmagpas ¢ || 0 ¢

[l O -~o00a~~-~~~- ®-~~0 f+ ~~0~0 =-00-~0+ || OCH2CH20 Il O O wherein, XZ
r epr esent BYArRXyegahoxic aakidsgroup or aryl group. Repeat i ng
structural units derived fromaronatic diols: 0O ~~--0~-F f-0-0~-00--~
t~-f=~-~T ,~.~ (3) those containing a combination of an aromatic

dicarboxylic acid and aromatic diol,

(4) those obtained by reacting an aromatic
hydroxycarboxylic acid with a polyester such as polyethylene
terephthalate and the like are listed, and such polyesters take
anisotropic molten state at temperatures of 400C or less.
Instead of these aromatic dicarboxylic acid, aromatic diol and
aromatic hydroxycarboxylic acid, ester-forming derivatives

thereof may be used.

As the ester-forming derivative of a carboxylic acid,
exemplified are those in which a carboxyl group has high
reactivity with an acid chloride, acid anhydride and the like
and a derivative promoting a polyester production reaction is
formed, and those in which a carboxyl group forms an ester with
alcohols, ethylene glycol and the like and a derivative forming
a polyester by an ester-exchange reaction is formed.

As the ester-forming derivative of a phenolic hydroxyl
group, exemplified are those in which a phenolic hydroxyl group
forms an ester with carboxylic acids and a derivative forming

a polyester by an ester-exchange reaction is formed.

The aromaticdicarboxylicacid, aromaticdiol andaromatic



00O00O 10 wherein, X3 represents a hal ogen atom al kyl group or aryl
group, and X4 represents a hydrogen atom hal ogen atom or al kyl group. In

t he above-nentioned X1 to X4, the alkyl group is preferably an al kyl group
having 1 to 10 carbon atons and the argyl group is preferably an aryl group
having 6 to 20 carbon atons. The aromatic |iquid-crystalline polyester
preferably contains a repeating unit_ of the aboye-nentjoned formula Al in
o ampunt NRERHGARE o%pL 73| 2610 MK PR UPSRARGERE BF Dt DRGSO SRR AESM .

resi stance and nechani cal property. Specifically, as the conbination of
repeat i ng Metthith @rguriniehy: WrefpapeblyiogrewPngndafheolike Broviiideded.
(a) : a mxture of (A1) , (B2 , (C3) , or, (Al) , (B1l) and (B2) , (Cs) (b
) : conbi estteanh<fqreing oprepeutyuisl noti tdlstukeedin ( C3 ) is partially or
totally substituted by (Cl) ( ¢ ) : conmbinations ( a ) of structural units
, Wherein ( C3 Exiamplad ief | yher reépealklipgs stxtudtudmd byn{ €2 £( ttie)
conbinations ( a ) of structural unit s , wherein ( C3 ) is partially or
total ly subsjuiidieeydyal Chhe(pdlyeste@nbhoatiensobitoangt Afimlitegts Althenits
, Wherein ( C3 ) is partially or totally substituted by a m xture of (C4)

and (Cs) fohhdéidng cembtgations (a) of structural units, wherein (Al) is
partially or totaﬁ?y substituted by (A2) It is preferable fromthe

standpoi nt of Repeating structural units derived from aromatic

hydroxycarboxylic acids:



liquid-crystallinity that the aromatic |iquid-crystalline polyester used in
the present invention conprises 30 to 80 nol % of a repeating structural
unit derived from p-hydroxybenzoic acid, 10 to 35 nol % of a repeating
structural unit derived from at | east one conpound sel ected fromthe group
consi sting of hydroqui none, resorcinol; 4,4'-dihydroxybi phenyl, bisphenol-A
and bi sphenolr- S, aq;_w{ to 3% nol % of a repeating structural unit derived
fromat | east qne o@\\. nd _s¢l ected fromthe group consisting of
/)
=

t erepht hal i ¢ |acli d, thgl|c aci AAnd napht hal enedi carboxylic acid. It is
nore preferabl e, freff{he gt andpoint of heat resistance, that the aromatic

| i quid-crystalline polyester used in the present invention conprises 30 to
80 nol % of a repeating structural unit derived from p-hydroxybenzoi c acid,

10 to 35 nol Yy of a repeatingystructural unit derived fromat |east one

conmpound se " Fona.f he p consisting of hydroqui none and
4, 4" -di hydr oqyb @] O to 35 nol % of a repeating structural unit
st L ound sel ected fromthe group consisting of

derived fromjat |e

terephthalic acid and isophthalic acid. As the nethod of producing a

i quid-crystalline polyester used in the present invention, conventional

nmet hods can be and for exanple, nethods described in JP-B Nos
47- 47870 2 he |ike are listed. The organic sol vent used

for dissolutifon of \sd_2 oanic | i quid-crystalline polyester is not

particularly restrpCted prayidlding it can dissolve an aromatic

| i qui d-crystallin® polyester) and organic sol vents containing 30% by wei ght

or nore of a phenol compound of the follow ng general formula ( I ) are

pr ef er abl b e AR r"\‘ents an di ssolve an aromatic liquid-crystalline

pol yester gt nor : dt ure pr under heat, and organic solvents

cont ai ni ng 160% b f suéw a phenol conpound are nore

preferable,| and i

wherein, X; represents a halogen atom or alkyl group.

Repeating structural units derived from aromatic

dicarboxylic acids:



preferable to use substantially 100% by wei ght of such a phenol conpound as
the organic solvent since there is no necessity to mx with other
conmponents. OH (A) i . (lI) Oganic solvents containing 30% by wei ght or
nore of a phenol conmpound of the folloywi ng general fornmula (I1) are
preferable since these solvents can dissolve an aromatic |iquid-crystalline
pol yester at Felati%;_, | owerq t enper at ur e, 13 and organi c solvents
cont ai ni ng 60P6 by W M re of such a phenol conpound are nore
preferabl e, andy r{prefe@dPle to use substantially 100% by

wei ght of such L phs opnd as the organic solvent since there is no
necessity to % with othe nponents. OH cA~~ (I1) In the general
formula (I ) hal ogen atom or tri hal ogenated net hyl group,
and i represe 1 {®)5 . Weni is 2 or nore, a plurality
of A may be m or different, and it is preferably that they
are the sane. tom a fluorine atom chlorine atom brom ne
atom and i odi d, and a fluorine atomand chlorine atomare
preferable. A$ the general fornmula ( I ) in which the

hal ogen at om sjfa m pent af | uor ophenol , tetrafl uorophenol and
the like are |igted anpl es of the general formula ( I ) in which
the hal ogen at omyy at om o- chl or ophenol , p- chl or ophenol 14

TOO ] =

o=

OO

wherein, X; represents a halogen atom, alkyl group or aryl group.



and the like are listed, and p-chl orophenol is preferable fromthe
st andpoi nt of solubility. As the halogen in the trihal ogenated nethyl
group, a fluorine atom chlorine atom bronine atom and iodi ne atom are
listed. As the exanple of the general Jormula (1) in which the halogen in
the trihal ogenated nethyl group is a fluorine atom
3,5-bistrifluoronethyl phenol is nentioned. p-chlqrophenol may_ further have
a substituent, %ﬂﬂeﬁﬁéﬁélsﬁﬁﬁﬁﬁﬂﬁéé BR1EFedehbyednEhen e gﬁ@r%}°¥ﬁfnula
(I'l') are preferable fromthe standpoint of cost and availability.
Conmponents contained in the solvent in addition to the phenol conpound are
not particularly limted insofar as they cause deposition of the aromatic
| i quid-crystalline polyester during storage of the solution or during
casting as described |ater, and preferred conmponents include chlorine
conpounds such as o-di chl orobenzene, chloroform nethylene chloride,
tetrachl oroethane and the |i ke, because they do not affect the solubility.
The amount of an aromatic liquid-crystalline polyester is preferably fromO
5 to 100 parts by wei ght based on 100 parts by weight of an organic
sol vent contai ning 30~ by weight or nore of a phenol conmpound, and nore
preferably from1l to 50 parts by weight ( further preferably from3 to 10
parts by weight fromthe standpoint of workability or economy. Wen the
anount 15 is less than 0.5 parts by weight, productivity tends to | ower,
and when over 100 parts by weight, solubility tends to becone difficult
The |am nate of the present invention can be produced, for exanple, by the
followi ng nethod. (1)An aromatic liquid-crystalline polyester isdissolved
in an organic solvent to obtain an aromatic |liquid-crystalline polyester
solution, this is, if necessary, f iltrated through



af alter to renove fine extraneous material contained in the solution,
then, the solution is cast uniformy and snmoothly on the surface of a netal
foil by various nmeans such as, for exanple, a roller coat nethod, dip coat
met hod, spray coat method, spinner coat thod, curtain coat nethod, slot
coat nethod, scr%en pr At ng thod and the like, then, the solvent is

renoved to giv }C | i qui d-crystalline polyester filmwhich is

| am nated with ajnet : An@pomatic liquid-crystalline polyester
filmobtained in-the same mannger as in (1) is crinped under heat to paste
on a netal foil.[(3) Ag_aromatjc liquid-crystalline polyester film obtained
in the sanme ma = 720 oil-and a netal foil are pasted with an
adhesive. (4) A |netal fer s forn€d) by vapor deposition on an aromatic

| i quid-crystalline po ter flilmobtained in the same manner as in (1).

16 To the aromatfic i -crystalline polyester solution, known fillers,
resins and the-f& ed in a range not deteriorating the object of
the present inventio the|filler, for exanple, organic fillers such as
har dened epoxy resi mel am ne resin powders , urea resin powders,
benzoguanam ne pol yester resin powders and the |iKke,
inorganic fill ' ca, alumna, titanium oxide, calcium
carbonate and the |i Ke; sted. O them silica is preferable fromthe
st andpoi nt of e ic propertties and availability. This filler has an
average particl ¢ preferably of 0O . 1 ,u mor nore and 10 ,u mor les s
, and when | es #gh 0 . 1 ~Cm fillers mutually coagul ate easily, and

t he viscosit esin solution (varnish) increases to cause handling
difficulty, ; workgbility tends to decrease, and when over 10
,C.~m ‘the gurfag ess ¢f the resulting filmtends to be
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deteriorated. As the resin to be added into an aromatic |liquid-crystalline
pol yester solution, for exanple, pol yam des, pol yesters,

pol yphenyl enesul fi des, pol yether ketones, polycarbonates,

pol yet her sul f ones) pol yphenyl ene ethe{ and nodified materials thereof,

t hernopl astic resins such as polyetherimde and the |ike, and thernosetting
resins such as phenol resins, epoxy resins, polyimde resins, cyanate
resins and the like, are listed, and at | east one of them may be added.

17 The nethod of casting an aromatic |iquid-crystalline polyester solution
is not paWRerelar|Xs Fepresentd,a hadogepdten, @dayngrnue, oxppydogrowpt hod,
spray coat nethod, spinner coat nethod, curtain coat nethod, slot coat

nmet hod, sanéeh peprneseg tmetogdargen etdm kdadraggdn sttenh ofhalkgilhgrowp.
removi ng an organi c solvent is not particularly restricted, and an organic
solvent is preferably renoved by evaporation . As the nethod of evaporating
an organi c solvent, nethods such as heating, pressure reduction,
ventilation andrd henédi kBodeementi®hedrx,t RIMX 2 MK 1V§E8ﬁﬁ2§§ on by
heating is preferable fromthe standpoints of productivity and handling,
and vaporj i ag i | % g Lat k ngal e I
Specifica#%é%é??bgg E?e?%?gérgk?gpcgﬁgﬁgg %rESigﬂgy ry?%g£g§ﬁ§0§?g EBS'C
for 30 m S u { n t I 1 300C
for 30 manrEeot8ug f8upEecRlanay BRIENVL GHAIE ndd B R e Ml | FReb8n

pol yest er giln1nay be subjected to surface treatnent, if necessary. As the
net hod of 258 Pace treatment, for exanpl e, corona discharge treatnent, flane
treatment, sputtering treatnment, solvent treatnment, UV treatnepnt, plasm
treatment and tHR®| AREMAELS Mo d AR ALITRE RPOWEStEN RRRLRERYLYal || ne
polyester filmis lamnated with a netal |ayer by the above-nentioned

met hods (qgn{:gl(xg)gt qu;e%'g(hﬂgug}it ofgthe above-mentioned formula A; in

an amount of at least 30 mol%, from the standpoint of balance
of heat resistance and mechanical property.

Specifically, as the combination of repeating structural
units, for example, following (a) to (f) are listed.

(a): amixture of (A;), (B2), (C3), or, (A1), (By) and (Bz),
(C3)

(b): combinations (a) of structural units, wherein (C;)
is partially or totally substituted by (C;)

(c): combinations (a) of structural units, wherein (C;)
is partially or totally substituted by (C,)

(d): combinations (a) of structural units, wherein (C;)
is partially or totally substituted by (C4)

(e): combinations (a) of structural units, wherein (C;)
is partially or totally substituted by a mixture of (C4) and

(Cs)



The lam nation nethod ( 1 ) is preferable since uniformfilmthickness and
cl ose adherence with a netal foil are easily obtained by casting an
aromatic liquid-crystalline polyester solution by a roller coat method, dip
coat nethod, spray coat nethod, spi nney coat net hod, curtain coat nethod,
sl ot coat nethod, screen printing nethod and the |Iike, and then renoving a

sol vent by drying. and the |like. The |am nation nethod ( 2 i s preferable
since an aronat Kg)l’i gemplaafdons Rﬁé Brﬁr: §g§f18rtufriallrn Se (t,’ﬁrrFBié'H (adily
with a netal foil using a press nmachine or heating rolls near the flow
initiatiodst dapFddaldie of tekallynsupstifateshitiat (A0 met hod (3), though

t he adhesive used is not particularly restricted, a hot nelt adhesive,

pol yur et hane adhB&siiee paededablé kiramethgeaphnlpedntofoft hem an epoxy
group-cont ai ni ng et hyl ene copol yner and the like are preferably used as the

adhesi ve. ligquilde drars tresl 1 Doni et hhdt( £he Erougtt idel gt hdecofystalline
vapor-depositing a netal is not particularly restricted, an ion beam

sputteri ngol¥idsadr ke iﬁwlr;mes%pm i akieng iRl Bomprdiskest BOCts BNMol s
magnetron sputtering nethod, glow discharge nethod and the like are

speci fi calley 5l bapedtifly ts'%el‘:‘@lct%fﬁlghlrff@%@fﬁ)/eé%érﬁrﬂfﬂy@FBQQth%oic

preferably used. As thé netal used in the present invention, for exanple,

I d, sil , ]! | ] i | i f
2T ©apt o RO 8 Bt hb A AT e R EL A BeElv £ 0

of a condenser,.  al um num i referable. T | amg,nate_ of t L t
i nventi on%’lr%siz?ats\%o Br° moree gﬁgrgfg%cﬁgtde%%gu srgrlr%atiléou gﬁng%gﬁg‘ﬁ% of
| i quid-crystalline polyester film an , | layer. . .for exanple, a
tuas | ayer SYEteadRR Y R eSantbRSant anod R reotREREES Vst al 1 ne
pol yester filmand a nenﬁgp#g er, a three-layer structure _in which netal

| ayers ar @isRReRed &R jokes: And Hd Aie Mottt 6fed LPBRALIRY

| i quid-crystalline polyester film
structural unit derived from at least one compound selected

from the group consisting of terephthalic acid, isophthalic
acid and naphthalenedicarboxylic acid.

It is more preferable, from the standpoint of heat
resistance, that thearomaticligquid-crystalline polyesterused
in the present invention comprises 30 to 80 mol% of a repeating
structural unit derived from p-hydroxybenzoic acid, 10 to 35
mol% of a repeating structural unit derived from at least one
compound selected from the group consisting of hydroquinone
and 4,4'-dihydroxybiphenyl, and 10 to 35 mol% of a repeating
structural unit derived from at least one compound selected
from the group consisting of terephthalic acid and isophthalic
acid.

As the method of producing a liquid-crystalline polyester

used in the present invention, conventional methods can be



a five-layer structure in which the above-nentioned aromatic
liquid-crystalline polyester filmand a netal filmare | am nated
alternately, and the like are listed. The lam nate of the 'present

i nventi on may be subjected to thermal ;4reatnent, if necessary, for the
pur pose of enhanci ng nmechani cal strength. EXAMPLES The fol |l owi ng exanpl es

illustrate_,th rese i nvention bel ow, but do not |ipp.t the s ope of the
present |?|983$F§n ‘PfgéﬂFéé%a“iH)lesa?etWﬁts%%?%r@ﬁéﬁl E& B 7e$3§78n
vessel equi pped vvlth a stirring apparatus , torque neter, nltrogen gas

i ntroduct®Bf 63b8888heanshdthe Likerarputissedenser was charged 141 g ( 1 .
02 nol ) of p-hydroxybenzoic acid, 63 . 3 g ( O. 34 nol ) of 4, &4

- di hydr oxybi phefipe, o5ganis gol.vént Gded POrndisjyodfitiemphtfhahi aramatiiend
192 g ( 1 . 87 mol ) of acetic anhydride . The atnosphere in the reaction

vessel wasiguidedrwisttald ind rpgeye gtersikf hotephmtiddlen 1y hee st xiotedwas
heated up to 150C over 15 m nutes under a nitrogen gas flow, and allowed to

reflux foprévihaihy W lcaneiid o veJahharbaaraAtreuidhepystAg1ahet ure was
heated up to 320 over 170 minutes while distilling off distilling

by- pr Oducﬁgl?ﬁéttle% aGnd YT Eags BleRES! bSn%ﬁmrdgj%o@r@ytx@@iéhEEo%e”

increase Tn orque was recogni zed was regar ded as COI'T'p etion of Teaction,

and the ¢ n d 0
Fenper at (OEECEE F DY ompbiind O thele62Mb51ha"§anE IR Ror I L)
under a nitro en h a ql tion re on was ¢ted in
2ol i 1458 PEBTBEANIY Bivgeb tekd BATRRES ys%m%%é&%wyaet%’?g Bhge:
Exanmple 1 f the arqmatic | crystallin oI este owder talned
in Synt he%%ggéﬁaﬁ]ﬂy@ff o%%jd‘9 ggrgggf NQrEy E‘éﬁﬁ ?’ﬁeu fEure
was heat ed at 120C, to resultantlg confirm .
heat, and organic solvents containing 60% by weight or more
of such a phenol compound are more preferable, and it is further
preferable to use substantially 100% by weight of such a phenol

compound as the organic solvent since there is no necessity

to mix with other components.

OH

(A)i

* (1)

Organic solvents containing 30% by weight or more of a
phenol compound of the following general formula (II) are
preferable since these solvents can dissolve an aromatic

liquid-crystalline polyester at relatively lower temperature,



conpl etion of dissolution to obtain a transparent solution. This solution
was stirred and defoaned, to obtain an aromatic |iquid-crystalline
pol yester solution. The aromatic liquid-crystalline polyester solution was
cast on a glass substrate, the solvenjgwas evaporated for 1 hour at 100C in
a ventilating over, then, the solution was 21 further thermally treated
at 250C for .1 hour,. resultantly t bt.ai n fil ing i.ckness of 30 a
m The or?gﬂt%f?gﬂiﬁaf?gyﬁnﬁésgﬂggggpéggbf%g éygggggkglgguﬁgkgrPgnﬁgf on
anal yzer %N(ﬁvSOlZ, manuf act ur ed bz &Li SokuLgi Kikk%,,agﬂ t?e r%éio of the
| ongi t udi AaPRaPPLCCOBPAURS AR MPFBWPEREELAPSS - )Y ot F ehf ot HERDES
transverse direction orientation (TD)  was neasured. The results are shown
in Tabl e RrefpFabdestpaisg sapptantelohatiddd hvowel gbtif fth asphenphe
resulted fil mwere neasured by an autograph AG000D manuf act ured by
Shi madzu CGompouadc @sditie taxrgaslc23d Bvehesincel theqee ishown necegbliéyl.
Further, the dielectric constant and the dielectric tangent of the resulted
filmweretoemdnr edti ctHdtz compdné&hizsusi ng | npedance Material Analyzer
manuf actured by Hewl ett Packard. The results are shown in Table 1. The
aromatic liquid-crystalline polyester solution was cast on a 18 a mthick
roll ed copper foil, the solvent was evaporated at 100C for 1 hour in a
ventil ation®ven, then, the solution was further thermally treated at 250C
for 1 hour esultantly to obtain a lamnate of a film having a thickness
of 30 I~ copper foil having a thickness of 18 am The resulted
| am nat ed rate was i mersed in a solder bath at given tenperature for
given tine and sol der heat resistance was neasured. The results are
shown in Taljle @ Afilmof 5 cnX 5 cmcut out fromthis filmwas 22
punchi ng- pragessed i nto a shape having four sprockets of 5 Mm X 5 nm
provided as shown in Fig . 1, and cracks around all sprockets

¢« o s (II)

In the general formula (I), A represents a halogen atom
or trihalogenated methyl group, and i represents an integer
fromlto5. Whenilis 2 ormore, a plurality of A may be mutually
the same or different, and it is preferably that they are the
same.

As the halogen atom, a fluorine atom, chlorine atom,
bromine atom and iodine atom are listed, and a fluorine atom
and chlorine atom are preferable.

As the examples of the general formula (I) in which the
halogen atom is a fluorine atom, pentafluorophenol,
tetrafluorophenol and the like are listed.

As the examples of the general formula (I) in which the

halogen atomis a chlorine atom, o-chlorophenol, p-chlorophenol



were observed. The results are shown in Table 1. This filmwas
punchi ng- processed i nto a shape having sprockets provided as shown in Fig.
1, to effect pattern formation of the base |ayer, then, a surface-roughened
copper foil having a thickness of 18 ,,4 mwas crinped under heat for 10

m nutes by a press machi ne under 2509& and 50 kg/cn2, to obtain a tape

aut omat ed bondi ng tape. The appearance of the resulted TAB tape was

eval uat edaBQSEBeghl]f%eaF%lli &ty &nck Brrhlogorhgnelkdifepsef®rahif £Xio%kness
( winkle, and peeling of a netal filmare scarcely recogni zed. X :
Unevennes$hen stiandpdinknefssoubhkidy .and peeling of a metal filmare
recogni zed. The results are shown in Table 1. Exanple 2 1 g of the aromatic
| i qui d-cryst al | Asethel yesltcgepamlethebt aihad oigenatdd ase shykagpbapl was
added to 9 g of p-chlorophenol and the m xture was heated at 120C,

resul t ant fyuogddiend tbm ,CeRRbetinenaebmyi 5H6mihieoat ofbimd Ni gt e ta 8016 Rafec Nt
solution. 1 g of a silica filler ( 1-FX/trade nanme, manufactured

byTat sunonij gtel§.) Was added to this solution and the m xture was stirred

and defoaned, to obtain an insulating resin solution conposition. 23 As
shown in Fig. 2%\(.; the( ellamiile o HHSHHERPNL ﬁ@fxﬁﬁ%&e(%)cihr ¥hlEHOoR Ot h
surfaces thereot copper-wring patterns 2 on I C 'ackeni ng treatnent had

b f i i - ti d
| EEEL Qt: L ndete Fﬁ‘jﬁeﬁéﬁéf‘ff@ftﬁaﬁéggﬁgﬁ"ﬁ#ﬁﬁeEb?lé %é?heo%dﬁar ?2%;%;;‘13{ 8{1:??%@?] of
abou u ubstra n r ma reated a or our,
;ubsequgn?rg}% t ?fﬁmighgapleﬂg'né%aqﬁ%%£@F% en, to forma resin

i nsulation layer 3, _As shown jn Fig. %écé, via holes 5 were nade by UV- YAG
| aser process oH'FH&°§L?rRheﬁ:‘b°JoF‘aﬁ’h€u’é GE NAKR RoHRRS FLERADEn AR A PSR Ay er

3, until the holes reached to the copper -wiring pattern 2 . Then, as
shown in FPEPoupds pf the abgre-pepiiemnd aanebrduEPENURAL K Id adke t hen,
el ectrol ess plating was perfornmed. As shown in Fig . 2 ( a ) , electric

pl ati ng m@ge@gmahﬁﬁqugmnghe standpoint of cost and availability.

Components contained in the solvent in addition to the phenol
compound are not particularly limited insofar as they cause
deposition of the aromatic liquid-crystalline polyester during
storage of the solution or during casting as described later,
and preferred components include chlorine compounds such as
o-dichlorobenzene, chloroform, methylene chloride,
tetrachloroethane and the like, because they do not affect the
solubility.

The amount of an aromatic liquid-crystalline polyester
is preferably from 0.5 to 100 parts by weight based on 100 parts
by weight of an organic solvent containing 30% by weight or
more of a phenol compound, and more preferably from 1 to 50
parts by weight, further preferably from 3 to 10 parts by weight

from the standpoint of workability or economy. When the amount



the resulted electroless-plating |ayer 4 as an el ectrode, to forma copper
plating layer 6 having a thickness of 18 ,~ m to obtain a test sanple. As
shown in Fig. 2(f), a multi-layer printed wiring board was obtai ned by
etching the copper-plating | ayer usin? etching liquid. Though wirings were
formed only on one surface of a subst gte in this exanple, it is also
possible to formwrings. on both surfaces . Regardi the resulted sanple )
the foll o?msns_;eﬁﬁs%l\f%a no(r;"e5 PATS R¥avets tr’eEEPﬁgcéﬁé’r}sg?%\%?q‘fﬁ ¥8b$8‘”?.r' 24
Peeling strength test The 1 cmwi dth pattern 90 peeling test was conducted
accor di ngafgd Yhence¥er. 18PnRanf i By weightn $%$Hgﬁ§i$m tepdst £et berpme
patterns of line/ space = 15 a nl 15 a mwere forned by a sem -additive

met hod onddffdsiuditi.nsul ati on | ayer, and the pattern form was observed by an
optical mcroscope . No bottomfailure fromthe top of wiring patterns was
eval uated as goUile fLamimadepaift ithie preseatt drpeent bdnboahobe epgedpoetli,on
was evaluated as failure of edge portion, and worse extend was eval uated as

no good. €olrdeiaipldoaky rersé foliohealy maatiod.est was conducted at from
-65~ to 150C for 1000 cycles, and presence or absence of cracks on an

insul ating resi ro1l)auxﬁarwﬁatalesmy@ﬂd-bfgytau%erﬁéiyéghbmé 885sbhQea
i nsul ation resistance was neasured for 100 hours under conditions of 121C,

85~ and 2Q,ValSdFigh &Mﬁn@'t%%mlaggnpaﬁtﬂ&w@yenﬂi@ﬁa §taQhihetm -

( and mai ntenance of resistance at SZ or nore was judged as acceptance.

or ovi o ROT RIS A AR bt T Lo ers o GOl LEaT & BLCrArag bPEcih. | on

provi ded ubj ecte 0 pre- nol S sorbing prese
under JEDECEITYGE bo LRy AU SIS SR e 4821 OBINERTHCE LR 2
solution, then, the solution is cast uniformly and smoothly
on the surface of a metal foll by various means such as, for
example, arollercoatmethod, dipcoatmethod, spraycoatmethod,
spinner coat method, curtain coat method, slot coat method,
screen printingmethod and the 1ike, then, the solvent is removed
to give an aromatic liquid-crystalline polyester f£film which
is laminated with a metal foil.

(2) An aromatic ligquid-crystalline polyester film
obtained in the same manner as in (1) 1s crimped under heat
to paste on a metal foil.

(3) An aromatic liquid-crystalline polyester f£ilm
obtained in the same manner as in (1) and a metal foil are pasted
with an adhesive.

(4) A metal layer is formed by vapor deposition on an

aromatic liquid-crystalline polyester filmobtained in the same

manner as in (1).



25 such as pattern peeling and the |ike were observed. No peeling occurring
in all tests was evaluated as OK, peeling of pattern after 4 to 5 tests was
eval uated as snall pattern peeling, peeling of pattern after 1 to 3 tests
was evaluated as large pattern peelingg respectively. Conparative Exanple 1
A 25 1~ minflation nolded film produced according to the nethod descri bed
in Example 1 of JP-A No. 9-286907 was used as the aromatic

|'i qui d- cryst al | Tge thel pEomat G [ Lhaulth Grestakbhinespelyastegupgiution,
orientation, nmechanical strength and dielectric property were conducted in
the sane wmowsr £idddns Bregiins and The fLike may bei ajpédduinica deagge mpta
press to a rolled copper foil of 18 ,um at 320'C ~ 50 kg/cn2 for 10

m nut es, detenialeatimat thesbbtjarte ofathegaresent nihirentdom .nanner as in
Exanple 1. The results are shown in Table 1. Further in the same manner as
in Exanple 1, thg fitHdnsesLér| nped undfplgalordyami ®re£s31bpsasaeppels f oil

of 18 I~ m at 320C ~ 50 kg/cn2 for 10 m nutes to produce a TAB tape, and

t he appea%ﬂﬁéﬁekyvpésfﬂgbwe% nﬂeiaﬁlﬁa%ﬁm%&&g Ny FXaMAn! -
The results are shown in Tablé 1. Conparative Exanple 2 An |nflat|on nol ded

Examl 61 DM 2 eﬁ@%’?‘@@%“%ﬁ%&?ﬁ??e*gdt%@h’zﬁEggt‘dete% 'R géar%s
PP oo Bt %é&k%t ’?%fg%snig%%%%éﬁsh%&%#sgz affifudal bataitt o0

nner
sane ha e fﬁ% ca c{Eﬁ carbonaZe and the like, are listed. Of them,

silica is preferable from the standpoint of electric properties
and availability.

This filler has an average particle size preferably of
0.1 Um or more and 10 Um or less, and when less than 0.1 4
m, fillers mutually coagulate easily, and the viscosity of a
resin solution (varnish) increases to cause handlingdifficulty,
consequently, workability tends to decrease, and when over 10
Um, the surface smoothness of the resulting film tends to be
deteriorated.

As the resin to be added into an aromatic
liquid-crystalline polyester solution, for example, polyamides,
polyesters, polyphenylenesulfides, polyether ketones,
polycarbonates, polyethersulfones, polyphenylene ethers and
modified materials thereof, thermoplastic resins such as
polyetherimide and the like, and thermosetting resins such as
phenol resins, epoxy resins, polyimide resins, cyanate resins

and the like, are listed, and at least one of them may be added.



Tabl e 1 Exanpl e 1Conparative exanple 1Mol ecul arorientation

(TD/ MD) 1. 01. 43Mechani cal strengt hTensi | estrength (Mpa) 138 MD, (both for

TD) 250( M), 50(TD) Tensile elongation (~)38 MD, (both for TD) 1(Ml), 25(TD)
Tensi |l e nodul us (Ma)4QO0 (both for NQ TD) 20000( M) ,

500(TD) Di el ectricconstant1l MHz2. 93. 91 8&&2 83. OEmeIectrictangentl

MHz 0. 0120. 0491 0. 0040. 01 oIde heat resi stanceat, 260fo
secondsNochange%z Qfso‘f%? BgsQeoﬁﬁé’m&ﬁé’ng@f\%‘%@aﬁﬁgﬁfﬁééé@@or 10
secondsNochangeNo changePunchlng processsability~Crack observedTAB t ape
appear anc@OHIRE oF eRAMplOLEB AN RATFdSRd ATy PPetriletedd r eR§ingod ler

kg/ cnD. 2 kg/cnFine wiring pattern abilityExcellentFailure at

edgeport i 6963 meitdad s lddek coadt mashiodh,i spray cabitl neghodst Apdemean corRdf | ow
reliabilityOKSmal | patternpeeling According to the present invention, a

| am nat e oletthioted clay tladm vatitnge Bhodr, osthé t cdd tgmethtyd/ s seideere ppdntdsicer
filmand a netal |ayer, having excellent processability due to small 28

ani sot r opyewhidd® deaEpiig Bxkel hest 1alsardd.i ¢ properties, and a tape
aut omat ed bondi ng tape, film condenser and printed wiring board using the

sane, can be previed@dtho®bBémbeif ahﬁ'e@r'g%nijc dhlAdmpaig pbkai ned by
di ssol ving an aromatic Iiquid- crystal I ne polyester in an organic sol vent

to obtain %zst‘l'dﬁlé)ﬂ fﬁi&ﬂéﬂf &'tah%z%@ﬁ%irce%‘i%%tt he BRL¥eMaphy 91 Ve

afilm and lamnating t mwth a netal |ayer.
removed by evaporation. As themethodof evaporatingan organic
solvent, methods such as heating, pressure reduction,
ventilation and the like are listed. Of them, a method of
vaporization by heating 1s preferable from the standpoints of
productivity and handling, and vaporization by heating while
ventilating ismore preferable. Specifically, it ispreferable

to conduct previous drying at 80 to 100C for 30 minutes to 2

hours, and to conduct thermal treatment at 180 to 300C for 30

minutes to 4 hours.

The resulted aromatic liquid-crystalline polyester £ilm
may be subjected to surface treatment, if necessary. As the
method of surface treatment, for example, corona discharge
treatment, flame treatment, sputtering treatment, solvent
treatment, UV treatment, plasma treatment and the like are
listed.

Thus obtained aromatic liquid-crystalline polyester £ilm
is laminated with a metal layer by the above-mentioned methods

(1) to (4), for example,



2 . The lam nate according to Caiml , wherein the aromatic

| i quid-crystalline polyester conprises 30 to 80 nol % of a repeating
structural unit derived from p-hydroxybenzoic acid, 10 to 35 nol % of a
repeating structural unit derived fromgeat | east one conpound sel ected from
t he group consi sting of hydroquinone esorcinol, 4,4'-di hydroxybi phenyl,

bi sphenol A and sphenol. S, an 0. 35 nnl@bof a repeating structuyral

unit derived frBﬁ?&@W%ﬂﬁﬁi%%EQ% LﬁajéhPEEFEHaPﬁ%ﬁ %%egﬁiﬂ?Rﬁﬁ%?@tlng

of terephthalic acid, |sophthaI|c aci d and napht hal enedi carboxylic acid. 3
The | anthackngesoadich£ies afheTencanwidinn a metabnfeil are easily

| i quid-crystalline polyester conprises 30 to 80 nol % of a repeating

st ruct ur abbgailnedebiyvedstiog pnhademaridenddignistickydtalbins pelyestex

repeating structural unit derived fromat |east one conpound sel ected from

t he groupsodnsiisn by af rbydlevqooabneethdd4, dipdcbadrneyhodhesprayandatO to

35 nol % of a repeating structural unit derived fromat |east one conpound

sel ect ed meeholdhe sPprielieX sa Sthaghod , t eneratihaldoatbastivsd, | SDpBt Bakitc
acid. 4 . The lam nate according to Claim1l , wherein the organic 30

sol vent 'ﬁe%h%@'V§8Ee€9“§§iﬂtﬂﬁgaﬁeﬁhbﬁ Hﬁﬁﬁﬂﬂe(Ilkmpr%n@ftﬁeﬁh@éﬁbviﬁ@pound
of the follow ng general formula (1); OH (A (1) wherein, A represents

a hal ogeng, agg&hQBttHJuﬂ;yggﬁkﬁﬁdnghgyhi roup, and i represents an integer

fromlto 5 | Urality of A may be nmutually the same

oo 51 8 A S IS L0 AT B APy

organi ¢ sol vent con aln nore O
conpound giqu % %%Js f%&é%”%%f&es?é?“%%l&'é&h gti ri%pegleagi&§ with

a metal foll using a press machine or heating rolls near the
flow initiation temperature of the film.

In the lamination method (3), though the adhesive used
is not particularly restricted, a hot melt adhesive,
polyurethane adhesive and the like are exemplified. Of them,
an epoxy group-containing ethylene copolymer and the like are
preferably used as the adhesive.

In the lamination method (4), though the method of
vapor-depositing a metal is not particularly restricted, an
ion beam sputtering method, high frequency sputtering method,
direct current magnetron sputtering method, glow discharge
method and the like are specifically listed. Of them, a high
frequency sputtering method is preferably used.

As the metal used in the present invention, for example,
gold, silver, copper, nickel, aluminum and the like are listed.

In uses of a TAB tape and printed wiring board, copper is



wherein, A represents a hydrogen atom hal ogen atom or tri hal ogenated

met hyl group, and i represents an integer from 31 1to 4. Wien i is 2 or
nore, a plurality of A nmay be nutually the sane or different. 6 . The

| am nate according to Claima1, mhereiqsfhe metal |layer is made of at | east
one netal selected fromthe group consisting of gold, silver, copper,

ni ckel and alum num 7. A tape automated bondi ng tape conprising the

| ani nat e BREESEHIRLQ 0adaimuse R A epndensedongddumdanst isi Rgefrsabdei.nat e
according to Claiml. 9. Aprinted wiring board conprising the |amnate
according to C fhelaminayecAihe\Brdsentlinvenhoh isfa t{o.c®more-layer
.AAe. Ay. A .AIL.Ae. AARAY A AR A R Ay. AAe. AU

. AUR AUy. AARuivatad Subyt idtL4\Y88: &h4om@Eic liquid-crystalline
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a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]cTa] ca] ca] calc<a! *C'
Y LH: E ¢
EXAMPLES

The following examples illustrate the present invention
below, but do not limit the scope of the present invention,

needless to say.

Synthesis Example 1

Into areactionvessel equippedwithastirring apparatus,
torgque meter, nitrogen gas introduction tube, thermometer and
reflux condenser was charged141g(1.02mol) of p-hydroxybenzoic

acid, 63.3g (0.34mol) of 4,4'-dihydroxybiphenyl, 56.5 g (0.34



7C }xsnid_Z]]ca] ca]ca]ca] ca] ca]ca] ca] ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca!  ~! V% 0az9y. Cy. nZ}xsnid_Z] ] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca
] ca] calca]jca!l K 1lb~
" &05SZcs~yt oj e] Xni d_Z] caDP] ca] ca] ca] cza] calcza]c"a]c"alc"a]c(a]caDlca]ca]c

a] calcza] calcallc aJc a]caJcalcalca ca) ca] cal]ca] ca
acalczal ol PR ARCRIY G4 LA BORALa A PO 64} BA TS LaF i el ¢ APRATIEARSH] ca) c
a] ca] ca] caI] ca] ca] ca] cnaD] cna] cnaDd. ] cna] cna] cJal] ca] cha] cPa] cPa] ca m Y8x$ 6
v he atmos ere in the reaction vessel was purged with a nitrogen

-hjrrrrogetftt"#} xsnid_Z] ] cal cal cal cal cal calcalcalcalcalcalcalcalcalcalcalc
a] ca] ca] c ajla=npafifdalicalttlat c ahea),c shealLat afé oid < dledREa it o SETD YESHo

&CEE&E&&E>" ' """ (b(((()}xsnid_Z]]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calca]cal
ca] ca] ca) af callmafes] ma]len] aahﬁakog]eaa]g&s] cH ] cajdag Tabyeit xb) reflux
FMEPYERX] ) 4+ bt > W, (. .I\I'/l}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]l

ca ca] ca] qrlcal qadwed CﬂhmlaCﬁ\h%]t%a]:ﬁ&] ajra] eahpetaeheal.cal cal cal ca caj ca!
/1 0*0a0000<1z11162r 2223B3~3334 4V44444$5W555

o e oA SRS AR ARO RAT R SRR
<me<(=f %3 c a a calc
aJ calca] caJca ]]%(S:ark} ca?qc 8 % ]ig%]tg'a ﬂgﬁﬂfﬁ:ﬁ@&@%@éé%%ﬁ %%]}%a@?&@

AFAAAA
BUBBBB$C MGFHTHSA ﬁ‘.cc?tiﬁ FoBydsiasy 31e &]“c?a‘] 0P RN BEFEAREA R APES Y] cal
cal cal cal calealealcal ool Saleal galaskealoal sgl sel 3! DPORE £r PR oo+
JNJJJIJOK]| wr rmc"\qC ca] ca] ca] cal cal ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca]ca] ca
] ca] ca] calenen cﬂi] FESH 1L D19 d9Hh Ha AP OO0P
LPPPP! Q QzQQQ&R}xsnl d Z] ] ] ca] ca] ca] ca] cal ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]c
a] ca] ca] cdlem]ary tale ajajsin ¢ widd) sajmalehd taf c IRORRIegESaT Tha1a'e Wastuuvzy
VVWBWWWNNNNKTXXXYLYYY} xsni d_Z] ]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]cal calca]ca]c
a] ca] ca] cdjc o< arvddtapcalltapgeinc &taed spljerd cadnd]| sabwyrezAddfion\\ ] »]
111) " hn{rrnan3 Kt }xsnhb] X] ca] caV] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] azlard] ow} ved < aj arajwat €] ia | sloda]d dlayac djoc abtalioalan akfomatdla) aaa
abb*cgcccc) dl ddddeLeeeeBf fff 8g} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
]r]ﬁa] cal i:a]majmlaiaar]pa]:ah].d:a]acgb&q]e@&]m]m]@@r} ca] ca] ca] ca] ca] ca! 8gxggghhUhh
iSizi}iiiijjjj]
] & kkKkI'lI'I mdnmm} wr mhc”Yni d_Z] ] ca] ca] ca] ca] ca] ca] c™a] cal] ca] cal] ca] cal] ca] caU
] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca
nml nsnvn oftp pppqgTgqaqr] rrrsPsssss#t Rt} xsnid _Z]]]ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] cai ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal cal Rt[tatttuyl guysUMY\ yvana i 1 XaXERy 5¥anihd ndl bladdd:A] lro%lée?ﬂ cajc
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] calcalcalcalcalcalcaJcalcalca]c

ﬂ)oc/?gRl( ). j T 13 SpAALE rﬂ@n%‘ﬁ.ﬁé%o%ﬁ%g%s %x@nplé@@&ghéae& tolig)é(dgf EJ)- chlorophenol

oo x'() - R al el Bolosta ) }g{:ﬁ% Ot 24k 8 fidn
<u} sll(K g%mgé' t]/j('%b%ﬁ ?‘ﬂ ({%%(l%i %é’_ 0%/% % f°’ r@nspa en(t) iiut oﬁ(. () -

1?% ﬁ‘lég/d%ﬁuzs %sorﬂ %8512{‘? 04 & er?dg defoamed, to obtain an aromatic
Z" 1090 & () F1099& () -G 109 & ()-Z2"10%0& ()-*C" Y i K-K$3"10%& ()- !
10967&' () - LA (98 18dFane) PeLYSoHEeT )SOLubbaR: () - 1099& () -
Li K- Kf 2] " 1090 & 3@1’@
L0109 & ()-F. 10 @romg th@obigydd gerysbegdipp- pplyestey sodvtigmm s - H K
f21"10%& ()-310%0& ()-109%0& ()-10T10T10T8
1090& () - @astooane’' & )glass1oupatipte ,Etdhe sokraiDURS ($VEPora¥@d (Hory 1
10908 ()-Y

hour at 100C in a ventilating over, then, the solution was




y 10908 ()- 109%0& ()-F Z"10%0& ()-F 109%0& ()- 7C ~i K-KY & 109%0& ()-Y

$109%0&" ()-Y 1 Z109%0& ()-Y " 10%& ()-Y 109%& ()-Y '109%0& ()-Y

10908 () -! V% K- K6Z" 10908 () - 410%0& ()-y210%0& ()- 0109%0& ()-Y

F. 109%0% ()-@109%0& () - ('!'1096% ()-%i21- .0azi K6Z"10%&' ()-F 10% u&' () -

10% u& ()-F

10% u& ()-10% u& ()-1001L001008BLO0%&" () - 9y. LK-K!I' ' 10% u&' ()-ym 10% u& ()-Ls! 10

% u&' () - urther, & _rn@,h-lm%r@(gt(gd pt MG&EPF 1 hour, résultantly to

10@6u&f()-.Cy.niK—K*nflO@éu&f()-'nflO@éu&f()-QMT10@6U&T()-#nflO@éu&f()-!

10% u& () obtadye @& filmy topeing (3 -thikeknesa10£u3dOy@ m. The orientation

10% u&' () - FAMLO% u&' () - @"10% u& () - &' 10% u&' () -

10% u&' () pavtexnurag)measNrad tiy az inpde fgleculeyprientation analyzer

-10%08 () - 10908 ()-3"10%0% ()-1s10%0& ()-10-u 1b{]|}~i GLO-u! @10% 9

9&' () - Z10%a10& -0 1D0MehEA c 1ePE by- ¥iE BoXaY &) -KiKDMO8ARd-the ratio

' #dE) 10% u&' ()-&4 10% u& ()-3 2

10% u& () o£1@Heud dngiéhengl (d186¢0%0& (Imol@¥euite (§1iP%EODESEXYR1QMD)10%EAD

& ()- !~3910%&'()-!39109@0&f()-!3‘109&#&f()-y!P3‘10%66&'()-y 10-u 10-u

10-uZuj _@%ientation to transverse direction orientation (TD) was
measured. The results are shown in Table 1.

The tensile strength, elongation and elastic modulus of
the resulted film were measured by an autograph AG5000D
manufactured by Shimadzu Corp. according to JIS C2318. The
results are shown in Table 1.

Further, the dielectric constant and the dielectric
tangent of the resulted £film were measured at 1 MHz and 1 GHz
using Impedance Material Analyzer manufactured by Hewlett
Packard. The results are shown in Table 1.

The aromatic liquid-crystalline polyester solution was
cast on a 18 Um thick rolled copper foil, the solvent was
evaporated at 100C for 1 hour in a ventilation oven, then, the

solution was further thermally treated at 250C for 1 hour,
resultantly to obtain a laminate of a £ilm having a thickness
of 30 /4m and a copper foll having a thickness of 18 um. The
resulted laminated substrate was immersed in a solder bath at
given temperature for given times, and solder heat resistance

was measured. The results are shown in Table 1.

A film of 5 ecmX5 cm cut out from this film was
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X5mmprovided as shown inFig. 1, and cracks around all sprockets
were observed. The results are shown in Table 1. This film
was punching-processed into a shape having sprockets provided
as shown in Fig. 1, to effect pattern formation of the base
layer, then, a surface-roughened copper foll having a thickness
of 18 /L mwas crimped under heat for 10 minutes by a press machine
under 250C and 50 kg/cm?, to obtain a tape automated bonding
tape. The appearance of the resulted TAB tape was evaluated
based on the following criteria.
QO: Unevenness in film thickness, wrinkle, and peeling of ametal
film are scarcely recognized.
X : Unevenness in film thickness, wrinkle, and peeling of ametal

film are recognized.

The results are shown in Table 1.

Example 2

1 g of the aromatic liquid-crystalline polyester powder
obtained in Synthesis Example 1 was added to 9 gof p-chlorophenol
and the mixture was heated at 120C, resultantly leading to
completion of dissolution, obtaining a transparent solution.
lgofasilicafiller (1-FX/trade name, manufacturedby Tatsumori
K.K.) was added to this solution and the mixture was stirred
and defoamed, to obtain an insulating resin solution

composition.
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109 ()_i Ihlo(l.B:(,( %ﬂ%@%ently, at 190C for 1 hours using a drying oven,
to form a resin insulation layer 3.

As shown in Fig. 2(c¢), via holes 5 were made by UV-YAG
laser process on the surface of the above-mentioned resin
insulation layer 3, until the holes reached to the copper ~wiring
pattern 2. Then, as shown in Fig. 2(d), surface treatment was
conductedwith plasma, then, electroless platingwas performed.

As shown inFig. 2(e), electricplatingwas performedusing
the resulted electroless-plating layer 4 as an electrode, to
form a copper plating layer 6 having a thickness of 18 (Um, to
obtain a test sample. As shown in Fig. 2(f), a multi-layer
printed wiring board was obtained by etching the copper-plating
layer using etching liquid.

Though wirings were formed only on one surface of a
substrate in this example, it is also possible to form wirings
on both surfaces.

Regarding the resulted sample, the following tests were

performed. The results are shown in Table 2.
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4V4dEYNC5%y45”semi-additive method on a resin insulation layer, and the
pattern form was observed by an optical microscope. No bottom
failure from the top of wiring patterns was evaluated as good,
failure particularly at a part of bottom edge portion was
evaluated as failure of edge portion, and worse extend was
evaluated as no good.
Cold-heat shock rest
Cold-heat shock test was conducted at from -65C to 150C
for 1000 cycles, and presence or absence of cracks on an
insulating resin layer was observed.
Insulation reliability test
The insulation resistance was measured for 100 hours under
conditions of 121C, 85C and 20 V using a counter electrode
patternhavingadiameterof 1cm¢ , andmaintenance of resistance
at 10° Q or more was judged as acceptance.
Reflow reliability test
Substrates having various conductor patterns provided
were subjected to pre-treatment of moisture absorbing

preservation under JEDEC LEVEL 1, then, a solder reflow test

was conducted 5 times at a temperature of 260C, and problems
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peeling, respectively.

Comparative Example 1

A 25 4m inflation molded £ilm produced according to the
method described in Example 1 of JP-A No. 9-286907 was used
as the aromatic liquid-crystalline polyester f£ilm, and
measurements of molecular orientation, mechanical strength and
dielectric property were conducted in the same manners as in
Example 1. The £filmwas crimped under heat by a press to arolled
copper foil of 18 um, at 320C * 50 kg/cm® for 10 minutes, and
solder heat resistance was measured in the same manner as in
Example 1. The results are shown in Table 1. Further in the
same manner as in Example 1, the film was crimped under heat
by a press to a copper foil of 18 um, at 320C * 50 kg/cm® for
10 minutes to produce a TAB tape, and the appearance thereof
was evaluated in the same manner as in Example 1. The results

are shown in Table 1.

Comparative Example 2

An inflation molded film (thickness: 25 4 m) produced

according to the method described in Example 1 of JP-A No.
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Tensile elongation (%) MD, TD) 1(Md), 25(TD)
4000 (both for | 20000(M4),
Tensile modulus (Mpa) MD, TD) 500 (TD)
Dielectric constant
1 MHz 2.9 3.9
1 GHz 2.8 3.0
Dielectric tangent
1 MH=z 0.012 0.049
1l GHz 0.004 0.012

Solder heat resistance

at 260C for 10 seconds

No change

No change

at 270C for 10 seconds

No change

No change

at 280C for 10 seconds

No change

No change

Crack
Punching processsability @) observed
TAB tape appearance O O
Table 2
Example 2 Comparative
example 2
Peeling strength 0.8 kg/cm 0.2 kg/cm
Fine wiring pattern ability Excellent Fallure at edge
portion
Cold-heat shock rest O O
Insulation reliability test Acceptance O
Reflow reliability OK Small pattern
peeling

According to the present invention, a laminate obtained
by laminating an aromatic liguid-crystalline polyester f£ilm

and a metal layer, having excellent processability due to small
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repeating structural unit derived from p-hydroxybenzoic acid,
10 to 35 mol% of a repeating structural unit derived from at
least one compound selected from the group consisting of
hydroquinone and 4,4'-dihydroxybiphenyl, and 10 to 35 mol% of
a repeating structural unit derived from at least one compound
selected from the group consisting of terephthalic acid and
isophthalic acid.

4. The laminate according to Claim1l, wherein the organic
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wherein, A represents a halogen atom or trihalogenated
methyl group, and i represents an integer from 1 to 5. When
1 is 2 or more, a plurality of A may be mutually the same or
different.

5. The laminate according to Claiml, wherein the organic
solvent is a solvent containing 30% by weight or more of a phenol

compound of the following general formula (II);

OH

(AN)
Cl

+ < (II)

wherein, A' represents a hydrogen atom, halogen atom or

trihalogenated methyl group, and i represents an integer from



, 10%) & ()- 10%)& ()- mM10W)& ()- 3 10%) & () -ww. x: x| [:vW4 3 °
10%) & ()- FI10%) & ()- 3, 10%) & ()- MOW) & ()- 3 10%)& ()- f10%) & ()-
Normal " "Headi ng 13]c" "Heading 23]c" "Heading 33]c" "Heading 43]c"

"Headi ng 53] c" "Heading 63]c" "Headi ng173] c" "Heading 83]c" "Heading 93]c"A
"Default Paragraph Font-

}%Xb#L',177v<AFLC¥&#§¥Hinkst:uz ~‘n#)/CG:DOK&RY;8q?F&;x A %

#ZTFhY] | c1)%8of (YBef! T A§18RA 8:aPLIrAGLLtY o may be mutually

<=>? @ABCDEFGHI JKLMNOPQRSTUWKYZ[\ ]~ _" abcdef ghi j kl mopqr st uvwxyz{| } ~6Ti mes
New RomanAri al Cour i Bhe Nedttin&Rostaden r §iwg dio Cllesin 11, wherein the metal
" #$UR' ()*+,-./0123456789: ;

<=>7? @GA\BCDERZEIJ KsMMAARSENANKYIE A £ _onbeneftghi jslellsue stxomxyré| yroup
I"H#SYR () *+,-./0123456789: ;

<=>7? @N\BCDEL frigh &/l MYORIRFIMYKYLL 1 ¥ x|, aboppled) ind dHWOD 0488 U Msd hiuhr
7. A tape automated bonding tape comprising the laminate
according to Claim 1.
8. A film condenser comprising the laminate according to
Claim 1.
9.Aprintedwiringboardcomprisingthe laminate according

to Claim 1.



