1 6 Septenber 2005 AROVATI C LI QUI D- CRYSTALLI NE PCLYESTER METAL LAM NATE

BACKGROUND OF THE INVENTION Field of the Invention The present invention
relates to a lam nate of an aromatic |iquid-crystalline polyester film and

a netal, and a tape automated bonding (FAB) tape, film corftRiManrbeRg05
printed wring board using the sanme. Description of the Related Art

Recently, W th i \€h@R$FPRIF y i laht and small size
electric and el ect roﬁ?g%g;ﬁgﬁ%%%ﬁﬁi}gﬁ ggmwa)rmﬁ:Wn&NﬁNATE
substrate of resin filnms and nmetals such as TAB tapes, film condensers,

rigid, flexible both-sides printed wiring boards and the |ike are being
rawnmaterials of these | am nated bodies of resin filns and

enl arged. As
met al s, gen%égﬁlt;?oyg@d Of L) JMUBNFLONe sul fide and pol yi nide resins,

however, they have problens that electric properties are not necessarily

sufficient, td gbsdhe Aqyempkony is high and the like. Theref ore,
there are devel opnents on | am nated substrates of aromatic

l'i qui d-crystal | i neTipspyesterrts iav@ntHlcH $elate®Ito a laminate of an aromatic
liquid-crystalline polyester film and a metal, and a tape
automated bonding (TAB) tape, film condenser and printed wiring

board using the same.

Description of the Related Art

Recently, with increasing requirements for light weight
and small size electric and electronic pa‘rts 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 laminatedbodies of resin £ilms andmetals,
generally used are bolyphenylene 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




| ow wat er absorbing property and excellent electric properties. For
exanpl e, JP-A Nos. 61-130041, 2-252738, 3-183185 and 5-42603 di scl ose

nmet hods of crinping a netal foil and a 2 6 Septenber 2005 _
l'iquid-crystalline polymer film producedyby an extrusion or® SentgmbarZ9R>

nol di ng process. However, the liquid-crystalline polynmer filmproduced by
an extrusiqf_gr i_nfl ati.on ol di ng. process shows poor filmformng

processabi | +19U4fa LS RenPeLYMEEy fdddr anpdneet obafhoRXsrusion idm
nanely, abilities of this filmcannot be accepted as satisfactory because
of such prigbfbatloBUMPARM NG AFECeRVENTHONeRe robjtdnt ofquhé- prysenilline
invention is to provide a lamnate of an aromatic |iquid-crystalline

pol yester fRdlymed &idwt girodumednpyesnekkditugiceessabhfihy 1dwe mMdl IRy |
ani sotropy while keeping excellent electric properties. The present

inventors ipavscéss eshbwel Yottt €int Sotinitg baWdeafth SUPSY T @LeS tRaviahg 10

probl ens as descri bed above, and resultantlngfupd a?gt a Ianlpate Othad
i qui d-cr ySiral 46 #Rop P AndBRuYd 2B ni tRffb £OL&1815G , 589178422
has excell ent proc%gsabilify due to small ani sotfropy mﬁFﬁgﬁﬁiep.%& es

of this film cannot be accepted as satisfactory because of such

problems.

SUMMARY OF THE INVENTION

An object of the present invention is to provide 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 asrdescribed 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«crystallinepolyester
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.




excellent. electric properties, leading to conpletion of the invention.
Nanmely, the present invention relates to a |lam nate obtained by dissolving
an aromatic liquid-crystalline polyester in an organic solvent to obtain a
solution, casting the solution and renoging the solvent t& Yfpteanker 2P
and lam nating the filmwth a netal layer. 3 6 Septenber 2005 BRI EF
EXPLANATI ON OF THE DRAWNGS Fig. 1 is a view showing the formof a carrier
tape for tape autonmated bondi ng according to an exanple of the present

i nventi on. g %%rrier taRer for t%fe aut omat ed bonding 2: Sprockets (four
posi ti ons) BRFEE FXPLANATION,PF MHE (BRAWENGSne exanple of a nethod of
producing a multi-layer printed wiring board. 1. Substrate 2, 7. Wring

Ipat terns 3: |nsul &igng Ir dsi @ Vaper showivig s of dem D Ecs redessed! BhpBIfor
ayer tape automated bonding according to an example of the present
invention.
1: Carrier taper for tape automated bonding
2: Sprockets (four positions)
Fig. 2 is a view for illustrating one example of a 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: Eléctrolytic plating layer
Fig. 3 is a block view for 1llustrating 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
liquid-crystalline polyester, and for example,

(1} those containing a combination of an aromatic

dicarboxylicacid,aromaticdiolandaromatichydroxycarboxylic

acid,




6: Electrolytic plating layer Fig. 3 is a block view for illustrating one
exanple of a nethod of producing a nulti-layer printed wiring board.
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS The | i qui d- cryslg alzlolog]e
pol yester used in the present inventiongis a polyester cal®&ptember

[ liquid-crystalline polyester, and for exanple, (1) those
e o wi i b d ey di carboxylic acid, aromatic diol

contai ning a conbingtion of an ar tic i
and aroma?i c hydr(Sgﬁcé:%oi&l‘?%ngﬁgggpg4déf§@§teé‘r%e’?l@®§5°f( Yy omedsies
containing different kinds of aromatic hydroxycarboxylic acids, (3) those
cont ai ni ng BYBERVCALRARBELanagidfati c  di car boxylic acid and aromatic
diol, (4) those obtained by reacting an aromatic hydroxycarboxylic acid
with a polyester §@¢hthossolomttnimieg aecembtinaltalen apfl akeakbled tale
listed, and such polyesters take anisotropic nolten state at tenperatures
of 400r, ordiessboxyndiccartid ahéseramamaic @idizcarboxylic acid, aromatic

diol and aromatic hydroxycarboxylic acid, ester-form ng derivatives

t hereof may be useq) 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, exemplif‘ied 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, aromatic dicel and aromatic




As the ester-formng derivative of a carboxylic acid, exenplified are
those in which a carboxyl group has high reactivity with an acid chloride,
acid anhydride and the |like and a derivative pronoting a EOl yest er
production reaction is formed, and thoge in which a car boRyFPEREER2405r ns
an ester with alcohols, ethylene glycol and the Iike and a derivative

formng a I - e i i3S . t he
ester-fornmi bﬁghﬁgfz?\%gf%)e 0 fgta%ietﬁgﬁgﬁggy%élggg#Bng‘uvb’,Rg{é‘Q%rﬁﬁﬁfsﬁ’%la ahom.
those in ] phenglic drooxyl group . forns an ester w th carboxylic
aci ds andmghég??%‘/agfsgpf'oPE\xﬁ’gl %"d‘& yéthJerb@/raﬂpengr thgchdk§e Provddesh
is formed. The argmatic dicarboxylic acid, aromatic_diol and aromatic 5 6
Sept ember RVELhyHPERFOG RFARGELRCLA RAY Bdsdheduted with a hal ogen
atom nmethyl group, ethyl group, allyl group and the |ike provided

ester-formng prdptanples aét thiestnapmal ifgaspresturalheinkpeafi bhe
structural unit of the |liquid-crystalline polyester include, but not

limted to,lidweidfctystald ind polyeepesat iing idaictbiBindillimidedd wed them
aromati ¢ hydroxycarboxylic acids:

following units.

Repeating structural units derived from aromatic

hydroxycarboxylic acids:



6 0- C 11 PO XI f (Al) O 6 Septenber 2005 wherein, X1 represents a
hal ogen atom or al kyl group. Repeating structural units derived from
aromatic dicarboxylic acids: 7 O OCH2CH20O (B2) (B3) 0 6 Septenber 2005
wherein, X2 represents a hal ogen atom alkyl group or aryl @B3«pigmbd 2005
Sept enber 2005

: .
—*°—< >-°“'"" (a)
I
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wherein, X; represents a halogen atom or alkyl group.

Repeating structural units derived from aromatic

dicarboxylic acids:




S s

Repeating structural units derived fromaromatic diols: (q) 9 (C3) (C4) (CO
6 Septenber 2005 10 6 Septenber 2005 wherein, X3 represents a hal ogen atom
al kyl group or aryl group, and X4 represents a hydrogen atom halogen atom
or alkyl group. In the above-mentioned XL to X4, the al kyl 6gepEpmbes2005
preferably an al kyl group having 1 to 10 carbon atoms and the aryl group

is preferably aryl g=@uUp having 6 to 20 carbon atons. The aromatic
| i qui d-crystallli r ferabl contains a repeating unit of the

above- nenti one lor ‘ [ of at least 30 nolt, fromthe
st andpoi nt of baflance ' he re5|stance and nechani cal property.
Specifically, gs the conbination of repeating structural units, for
exanpl e, follow re listed. (a): a mxture of (Al), (B2),
(CG3), or, (AL)] T (B

OO ] =

F -

O=0

_—[_II‘Q __.-Il +
OO

wherein,erepresentsakuﬂ@genatom,alkylgrouporarylgroup.



(C3) (b): conbinations (a) of structural units, wherein (C3) is partially
or totally substituted by (C) (c): conbinations (a) of structural units,
wherein (C3) is partially or totally substituted by (C2) (d): conbi nations
(a) of structural units, wherein (C3) g partially or tot@aBpgtembersiG0Sut ed
by (CO (e): conbinations (a) of structural units, wherein (C3) is
partially or total stituted b mxture o and C5). 11 6,

Sept ember 2005 ( e%@?%%ﬁqr%%t?%ﬁfoqm&§ﬁ%{éﬁé%?@,am%’éf‘ﬁ s
partially or totally substituted by (A2) It is preferable fromthe
standpoint of liquid-crystallinity that the aromatic |iquid-crystalline
pol yester used in the present invention conprises 30 to 80 nolt of a
repeating structural unit derived from p-hydroxybenzoic acid, 10 to 35
nolt of a repeating structural unit derived from at |east one conpound
selected fromthe group consisting of hydroquinone, resorcinol,

4, 4" -di hydr oxybi phenyl , bi sphenol - A and bi sphenol -S, and 10. to 35 nolt of
a repeating



structural unit derived fromat |east one conmpound selected fromthe.group
consisting of terephthalic acid, isophthalic acid and

napht hal enedi carboxylic acid. It is nore preferable, fromthe standpoint of
heat resistance, that the aromatic |iqupd-crystalline pol ye2p&mpged05in
the present invention conprlses 30 to 80 nmolt of a repeating structural
hzoic acid, 10 to 35 nolt of a repeating

Pt Iezgf one conpound selected fromthe group

nd 4 di hydr oxybi phenyl, and 10 to 35 nolt

t derived fromat |east one conpound sel ected
fromthe group i g of terephthalic acid and isophthalic acid. As
t he net hod of’ﬁE?ou Pgprd- c{$st al | i ne pol yester used in the present
i nvention, conventid et hofls can be 12 6 Septenber 2005 adopted, and for
exanpl e, met hods desc bed in,JP-B Nos . 47-47870 and 63-3888, and the
like are |istedl The nic 50l vent used for dissolution of an aromatic

| i qui d-crystalTj¥e y &7 =P1S not particularly restricted providing it
can di ssol ve an| ar ongt iqujd-crystalline




pol yester, and organi c sol vents containing 30% by weight or nore of a
phenol conpound of the follow ng general formula (1) are preferable since

t hese sol vents can dissolve an aromatic |iquid-crystalline polyester at
normal tenperature or under heat, and pggani c sol vents cohbeptember 89% by

wei ght or nmore of such a phenol conpound are nore preferable, and it is
further preferable to use substantially 100% by wei ght of such a phenol
conpound as the organic solvent since there is no necessity to mx wth

ot her conp nt s. | ). _Organi c sol vents containing 30% by wei ght or nore
of a pheng@%&? ugag-'&%m% ‘?Hﬁo‘e\?%ﬁga’éﬁ&%:ﬁéﬁﬁ grpMp)oRAEYpgrdupabl e
since these solvents can dissolve an aromatic |iquid-crystalline polyester

at rel ati v8P¢ Xok@Phresprtadhydrrges sspmonherl oxE0b adnd orgabkylsgtuept s

cont ai ni ng 60% by wei ght or nore of such a phenol conpound are nore
preferable, and it is further preferable to use substantially 100% by

wei ght of such a phenol conmpound as the organic solvent since there is no

necessity In the above-mentioned X; to X4, the alkyl group is
preferably an alkyl group having 1 to 10 carbon atoms and the
aryl group is preferably an aryl group having 6 to 20 carbon
atoms.

The aromatic liquid-crystalline polyester preferably
contains a repeating unit of the 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;), (Bz), (Ca), or, (A,), (B;) and (B;).
(C3)

(b): combinations (a) of structural units, wherein {Ci3)
is partially or totally substituted by (C;)

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

(d): combinations (a) of structural units, wherein (C3)
is partially or totally substituted by (C,)

(e): combinations (a) of structural units, wherein (Cy)

is partially or totally substituted by a mixture of (Cy) and

(Cs)




to mx wth other conponents. C _
hal ogen atom or trihal ogenated nethyl group, and

fromlto 5 Wweni is 2 or
sanme or different, and it is preferably {hat they are the

hal ogen atom a fluorine atom chlorine atom

T T
o

represents an integer
nore, a plurality of A may be nmutually the

os¥aptembes 20A%

ferable. As the

xaml o5 of the gordrar T ararofd (&) ¥ S el N uRh Ear oRpegedn (a))

exanpl es of the genéral

i oted. Ao the AT LY (P8 Ba%sttat HUaRA LG EEETHY: «Bahich the  hal ogen

listed. As the“exanp
atomis a chloring, a

and the like are ?Fs#@d?§£ﬁFEﬁQk?ofﬁﬁﬂe
st andpoi nt

group,
i sted.

a

tetrafluorqghenol and the like are
om o-chlorophenol,ﬁgécgégéﬁaggggglééf?oﬁspiﬁgber
f solubility. As the halogen in the trihal ogenated nethyl

f ig,gpii,qé cavdhakhint tvethadmthier @ariowa tat onl agdiiGodinyes 4 DM ¢ €
polyester used 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
hydroguinone, resorcinol, 4,4'-dihydroxybiphenyl,
bisphénol—A and bisphenol-S, and 10 to 35 mol% of a repeating
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.thatthearomaticliquid-crystallinepolyesterused
in the present invenfion comprises 30 fo 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

In the general formula (1), A represents a

brom ne atom and i odi ne at om

2005



As the exanple of the general formula (1) in which the halogen in the

tri hal ogenated nethyl group is a fluorine atom

3, 5-bistrifluoronethyl phenol is nentioned. p-chlorophenol nmay further have
a substituent, and phenol conpounds of qtshe above-nenti oned Sppteutsr 2005 nul a
(1) are. preferable fromthe standpoint of cost and availability.

Conponent s abhed vent in. addition the phenol conpound are
not particulariy I i'%r{&egsg%%%gf%’smfa%&?%dfaégﬁcrggﬁgﬁ’? EnBNo%E nd7aAd8aa ¢
liquid-cry | i ne yester qurin storage of the solution or during
casting assé(fgt!lscé?bgggbat &n% tg’rﬁj Jp:\%é?eFFGd é&HSéhent s i ncl ude chlorine
conpounds such as_ o-di chl orobenzene, chloroform nethylene chloride,

t et rachl or oet hane h® R4 19 ko 1 verhudeed heyr dbi seolutfient ofhan apbmBihict Y.

The anmpunt of an aromatic liquid-crystalline polyester is preferably from

0.5 to 100 lg&ruid tgryerghl ines eo lore S06r phs t Sotbpaveiigitl £F 1 P86 8A0EEaq
sol vent contai ning 30% by weight or nore of a phenol conpound, and nore

pref erabl ypoording £0 cpar tis sy el W, afembBeE Q.rithﬂfcﬁbéﬁ’yfsEQ%%nEO 10
parts by weight fromthe standpoint of workability or econchy. en 't he
amount 15 Bolgpi=dre) Z885crganic solvents containing 30% by weight or
more of a phenol compound of the following general formula (1I)
are preferable since these solvents can dissolve an aromatic
liquid-crystalline polyester at normal temperature or under
. 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

-.-(I)

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

liquid-crystalline polyester at relatively lower temperature,



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
fol l owi ng nethod. (1) An aromatic liquid=zcrystalline polyes$t¥aptinsbedi2§8dl ved
In an organic solvent to obtain an aromatic liquid-crystalline polyester

solution, t Lt N Ly, filtr lter to renpve fine
ext r aneous Qn%?e??g?hg’gnggfiﬁggt% ¢ tai&ﬁﬂql onfl@]gﬁaiqu% WoIRTOrPT Shelt
uni forni on t e surface of nmetal foil vari ous neans
atch as. 1 of PAERRN Sbmpdid e RPERe BREd SRR ol Fods Fisheba
met hod, spinner coat nethod, curtain coat nmethod, slot coat nethod,

screen pri rﬁ?%eﬁépﬁédt%ﬁbsq Fabstantiakhy k0% byl vedghitsofesmob phergile

an aromatic liquid-crystalline polyester filmwhich is lamnated with a
netal foil cquponpdapsnitiec dgpnik csybventi aénpel wistms 13 no nbtalsrse_cty n
the same manner as in (1) is crinped under heat to paste on a netal foi

(3) An arorst imixiwgith- othetraldompopehyester film obtained in the sane
manner as in (1) and a netal foil are pasted wth an adhesive.

OH

A
¥

s a O(II)

In the general formula (I), A represents a halogen atom
or trihalogenated methyl group, and i represents an integer
from1l to5. Wheniis 2ormore, apluralityofa 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

halogenatomis51chlorineat0m,o-chlorophenol,p—chlorophenol




(4) A netal layer is formed by vapor deposition on an aromatic _
| i quid-crystalline polyester filmobtained in the sane manner as in (1).

16 6 September 2005 To the aromatic liquid-crystalline polyester solution,
known fillers, resins and the Iike may bet added in a range6_r§s9¥’t"mber2005
deteriorating the object of the present invention. As the filler, for

examl &, oraRaitd e el A% NandepedniRRte G T PSR IBIETNG

resin powders, urea resin powders, benzoguanam™e Tesin p D
(o510 Poiotie BRdahUS ik e | B GBM el ors Such a5, o1 1 ca alum na

vai [abi 11 Ly. Thi® (FRe cRehagein Ty orifyct pah oA oRenatAR BHTey hoogos. o 1
Jimor nore _and 10 Jimor |ess, and when less than 0.1 9 m fillers

mutual |y cdelifetre akomy chikerine atemodirgmbneatonsnd doldirieor tomariesh)
I ncreases to cause handling difficulty, consequently, workability tends to
decrease, dddstsidn over 10 am the surface snoot hness of the resulting
filmtends to be deteriorated.

As the example of the general formula {(I) in which the
halogen in the trihalogenated methyl group is a fluorine atom,
3,5-bistrifluoromethylphenol is mentioned.

p-chlorophenol may further have a substituent, and phenol
compounds of the above-mentioned general formula (II) are
preferable from the 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 chleoride,
tetrachloroethane and the like, because they do not affect the
solubility.

The amount of an aromatic ligquid-crystalline polyester
1s preferably from 0.5 to 100 parts by welght 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 standpoeint of workablility or economy. When the amount




As the resin to be added into an aromatic I|iquid-crystalline polyester
solution, for exanple, polyam des, polyesters, polyphenyl enesulfides,

pol yet her ketones, polycarbonates, polyethersul fones, polyphenyl ene ethers
and nodified materials thereof, thernopkastic resins such®&eptember 2005

pol yetherim de and the |ike, and thernosétting resins such as phenol
d the like, are

resins, epo resj |y m resins anate _resins, a
Foted andiiclqeh Bl % Bt BY WEuoblaoRroahed hnd HandS o 1ome .
met hod of casting an aromatic |iquid-crystalline 8olyester solution is not

particul ar 130¢ SEI¢R QR LHY RAT LT IRY wedght netpbabidifycsandsetrobecomey
coat nethod, spinner coat nethod, curtain coat nethod, slot coat nethod,
screen pHrﬁiféhCﬂ%thod and the like are listed. The method of renoving an
organic solvent is not particularly restricted, and an organic solvent is
preferably renmovik byaneirepbe adf obhe Asxébentet not mfi ey apon dbé Ngradueeaani c
sol vent, nethods such as heating, pressure reduction, ventilation and the

like are |ifyiredexdhipl8enbya tiet ffuilewiﬁé@nﬁétﬁahi.Oﬂ by heating is

preferable fromthe standpoints of productivity and handling, and

vapori zation by W%ﬁiﬂ%f@ﬁdﬁicliquid-crystallinepolyesterisdissolved
in an organic solvent to obtain an aromatic liquid-crystailine
polyester solution, this is, if necessary, filtrated through
a filter to remove fine extraneous material contained in the
solution, then, the solution is cast uniformly and smoothly
on the surface of a metal foil 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 film which
is laminated with a metal foil.

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

(3) An aromatic liquid-crystalline polyester film
obtained in the same manner as in (1) and ametal 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).



ventilating is nore preferable. Specifically, it is preferable to conduct
previous drying at 80 to 100°C for 30 mnutes to 2 hours, and to conduct

thermal treatnent at 180 to 3009C for 30 mnutes to 4_hours: The resulted
aromatic |iquid-crystalline polyester figm may be subject@dertemberilice

treatnment, if necessary. As the nethod of surface treatnent, for exanple,
corona discharge _treatnent, flane treatnent, sputtering treatnent, solvent
treatnent, UV trékR gt anamabdct tbauidnerisgaliddne wolyesterssedutthos
obtained aromatic liquid-crystalline polyester film is lamnated with a
netal | ayeknown He ldewe, megs i oactndetodsikd Hay be 4ddddieramhege #8t6
Sept enber 2005 The lam nation nmethod (1) is preferable since uniformfilm
thi ckness et extiosentilhgr ehee oli fdvta ot the f prbsane @asidyti®kt ai ned by
casting an aromatic liquid-crystalline polyester solution by a roller coat

method, dip coat awetdd £ 5P18¥, Cedt ARIMAG, S@f@@ﬁiccfiﬁ.&wqﬁqliﬁuéé ai n
coat nethod, slot coat nethod, screen printing Trethod and the |1ke, and
then remdvhagqeheiPhhoRYy Vs fh WRBAY, hB%ah'i%® resin powders, urea resin
powders.benzoguanamineresinpowders.polyesterresinpowders
and the Like, inorganicfillerssuchas silica, alumina, titanium
oxide, calcium carbonate and the like, are listed. Of them,
silicais;ueferablefromthestandpointofelectricproperties
and availability.
This filler has an average particle size preferably of
0.1 #m or more and 10 4m or less, and when less than 0.1 «
m, fillers mutually coagulate easily, and the viscosity of a
resin solution (varnish) increases to cause handling difficulty,
consequently, workability tends to decrease, and when over 10

Km, the surface smoothness of the resulting £film tends to be

deteriorated.

- As the resin to be added into an aromatic
1iquid-crystallinepolyestersolution,forexample,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.



The lam nation nethod (2) is preferable since an aromatic

| i quid-crystalline polyester filmcan be crinped easily wwth a netal foil
using a press nmachine or heating rolls near the flowinitiation
tenperature of the film In the |aminatjpn method (3), thotgeptemberdfi¥esi ve
used is not particularly restricted, a hot nelt adhesive, polyurethane

adhesive and the_li ke are exepplified. O the n oXYy .gr oup-.cont ai ni ng
et hyl ene copol yng#‘eaﬂlfa”(]}%gl? ecﬁﬁggnﬁr%raﬁﬂr%ﬁ@%dfggu ﬂé%&ﬁ%@ Lng
the | am nati on nethod (4), though the nmethod of vapor-depositing a netal
i s not parPPéWeSter pedutilands nat Pagit idsleshymest e bed h@nd piggller

frequency sputtering nethod, direct current magnetron sputtering nethod,
gl ow di schapgs medghiodd aig cleat medhod speEY icodt mdtimdéd. spintdengoat
high frequency sputtering nethod is preferably used. As the netal used in

t he presenmethwent camtafior cesanme ehodgos Uotsedaeme HOPPLTs c1e €K @y 1 réd g num
and the like are listed. 1In uses of a TAB tape and printed wi ring board,

copper is p@tAodeRimibaie 20PRe PaeEENARtRga and in use of a condenser,

alumnumis preferable. The lamnate of the present invention is a tw or

mor e- | ayer The method of removing an organic solvent is not
particularly restricted, and an organic solvent is preferably
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 is preferable from the standpoints of
productivity and handling, and vaporlization by heating while
ventilating ismore preferable. Specifically, it ispreferable
to conduct previous drying at 80 to 100 for 30 minutes to 2
hours, and to conduct thermal treatment at 180 to 300TC for 30
minutes to 4 hoﬁrs.

The resulted aromatic liquid-crystalline polyester f£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 treatmept and the like are
listed.

Thus obtained aromatic liguid-crystalline polyester £ilm

is laminated with a metal layer by the above-mentioned methods

(1) to (4), for example,



| am nated substrates of an aromatic liquid-crystalline polyester filmand
a netal |ayer, for exanple, a two-layer structure of the above-nentioned

aromatic |iquid-crystalline polyester filmand a metal layer, a
three-layerqstructure in which metal |ay@rs are |ani nat ed SFPIBIRT 305 aces
of the above-nentioned aromatic |iquid-crystalline polyester film a
fiVe‘|ayer5“rLwtﬂh@ﬂdhﬂﬁﬁ@fbﬁﬁ%ﬁﬂgw?lm¥§P?%%%fﬂém@%kﬁce¥n%formfilm

| i quid-crystalline polyester filmand a neta I'T'mare Namnate

I |1 [ | amg,nate_o h resent invention
may Do sub Si1oRICEs (et aroTt catarehdR, VIRLA dpftal oFolle i ARt by
EXAMPLES . The foll owing exanples illustrate

ehhanci nd ngw%ﬁgéyzé%ggghgu?“dy%@t|ii°mltiqq4é1-s%lps%tBilflﬁ@ prdyesiter

t he present 1 nven _ {
i nvention, _ needl|ess to say. nthesis Exanple 1 Into a reaction vessel

equi pped vMﬁ?iEﬁi??r?Yﬁ%’ﬁ%b%é%l?%?t netaed. ndiprcoatt megbndgaspray coat
I ntroduction tube, thernoneter and ref |ux condenser was charged 141 g (1.

02 nol) of MRIRRA ox§BERREEC Coadi detdmd. gcurbaind chaminettfiod, slot coat
4, 4" - di hydr oxybi phenyl, 56.5 g (0.34 20
method, screen printing method and the like, and then removing
a solvent by drying and the like.

The lamination method (2) is preferable since an aromatic
liquid-crystalline polyester film can be crimped easily with
a metal foil using a press machine of 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. OFf 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,aluminwnandthelikearalisted.

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




6 Septenber 2005 nol) of isophthalic acid and 191 g (1. 87 nol) of acetic
anhydri de. The atnosphere in the reaction vessel was purged with a
nitrogen gas sufficiently, then, the m xture was heated up to 1501 over
15 minutes under a nitrogen gas flow, andyallowed to ref | uxSeptanbes 2A8ar s
whil e mai ntaining the tenperature. Then, the m xture was heated up to 320
over 170 m nutes ile distilling off distilling by-produced acetic acid
and unr eac? BGEEEEOLE affiPat R deSe Bid & RenteRs athe R LUWRHHE A § Prefienableas
recogni zed was regarded as conpletion of reaction, and the content was
removed. The resuffedadmatn ofidhapoeedntd monmt 10onFea £Wer @r momesHesly ai-t h
a granul ator, then, kept at 270 for 10 hours under a nitrogen atnosphere,
and a pol ynkaminated subsdiraiesast candarbedtic al sghid-bayertd1d kg ai n an
aromatic liquid-crystalline polyester powler. Exanple 1 1 g of the

aromati c | ipplyestgst gillmerndyaréealpouger, dEJRidesmpledyat 18 S le
1 was added to 9 g of p-chlorophenol and the m xture was heated at 1201,

ol Ut 1 on. e T Ry ngh SRS Srchih £ WP kL AR
i quid-cryglgdDEe POEY ER! §haS]! HLEQR: 1ayer, a three-layer structure in
which metal layers are laminated on both surfaces of the
above-mentioned aromatic 1iquid-cry_stalline Polyester film,
a five-layer structure in which the above-mentioned aromatic
liquid-crystalline polyester filmandametal filmare laminated
alternately, and the like are listed.
The laminate of the present invention may be subjected

to thermal treatment, if necessary, for the purpose of enhancing

mechanical strength.

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

Intoareactionvessel equippedwitha stirringapparatus,
torque meter, nitrogen gas introduction tube, thermometer and
refluxcondenserwas charged141g (1.02mol) of p-hydroxybenzoic

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




The aromatic liquid-crystalline polyester solution was cast on a gl ass
substrate, the solvent was evaporated for 1 hour at 10000 in a ventilating.
over, then, the solution was 21 6 Septenber 2005 further thermally treated
at 250t for 1 hour, resultantly to obtgyn a film having & 3dptakbe90df 30

k Im The orientation pattern was neasured by a sinple

nmol ecul e-orientation anal yzer (MOA-5012, manufactured by G.i Sokutei
Ki ki), and“\%gs pEsPPREDEhEC GG 2ndilPd g dil-STimek) OfoREEGRE ankydride.

direction :MD) orientation to transverse direction orientation (TD) was
measur ed. The atmgspheseisHywh reqctbdrnevesstiewasmuinrged widiyamitrogen
el ongation and elastic nodulus of the resulted filmwere neasured by an

aut ogr aph 4@E080Pf irsruti Hlof Uitdd Dy thel ARMEUreonfs HeLvsdiuly tiw13b¥ (@vd 8.
The results are shown in Table 1. Further, the dielectric constant and the

di el ectric1st migridedfuhderr asHhtedddn gawrel opasanedadtolddize angs ) Gkl
usi ng I npedance Material Analyzer manufactured by Hewl ett Packard. The

Gor uti on veST caa0 e ALY mERR AR e BN " P rent ot
pper-forl, the solvent was
Then, the mixture was heated up to 320C over 170 minutes
while distilling off distilling by-produced acetic acid and
unreacted acetic anhydride, and the time when increase in torgue
was recognized was regarded as completion of reaction, and the
content was removed. The resulted content was cooled to room
temperature, crushed with a granulator, then, kept at 270C for
10 hours under a nitrogen atmosphere, and a polymerization

reaction was conducted in a solid layer to obtain an aromatic

liguid-crystalline polyester powder.

Example 1

1l g of the aromatic ligquid-crystalline polyester powder
obtained in Synthesis Example 1 was added to 9 g of p-chlorophenol
and the mixture was heated at 120C, to resultantly confirm
completion of dissolution to obtain é transparent solution.
This solution was stirred and defoamed, to obtain an aromatic
liguid-crystalline polyester solution.

The aromatic liquid-crystalline polyester solution was

cast on a glass substrate, the solvent was evaporated for 1

hour at 100TC in a ventllating over, then, the solution was



evaporated at 100" for 1 hour in a ventilation oven, then, the solution
was further thermally treated at 250t for 1 hour, resultantly to obtain a
| am nate of a filmhaving a thickness of 30 Amand a copper foil having a
thickness of 18 am The resulted |am ngjed substrate was & hesersess 20852
sol der bath at given tenperature for grven times, and sol der heat

resi stance . was neasured. The resul{s are sﬁg\éyn igoglable 1. A fiImE‘gf 5 cm
X5 cm cut BHEtheSMthgraad i, tRraed A5 @ h d0 D Jo R e FeRRE I R BLE el
into a shape having four sprockets of 5 mnm X 5 nm provided as shown in
Fig. 1, andbtpidske fFddumdayingpaothécknegsr #foriyad. The pEdentatiken
shown in Table 1. This film was punchi ng-processed into a shape having
sprocket s pattededvassnehswnefPFiagsimpleonel ¢eul epamientFtckom@ingixaex he
base layer, then, a surface-roughened copper foil having a thickness of

18 mwas c{Mopedourdemdmafadturéd biynotjds Sokwt et ekskifchand tiwedarat2bdt
and 50 kg/cn2, to obtain a tape automated bonding tape. The appearance of

the resul tgd THB tapgiwasaBval Ui edcthaned myLdd\eLé of 16w Adretitidn aMP)

Unevenness in filmthickness, winkle, and peeling of a netal filmare

scarcely rgc9gnta89on to transverse direction orientation (TD) was
measured. The results are shown in Table 1.

The tensile strength, elongation and elastic mddulus of
the resulted f£ilm were measured by an autcegraph AG5000D
manufactured by Shimadzu Corp. according to JIS C2318. The
results are shown in Table 1.

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

The aromatic liquid-~crystalline polyester solution was
cast on a 18 ¢ym thick rolled copper foil, the solvent was
evaporated at 100 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 £film having a thickness
of 30 #m and a copper foil having a thickness of 18 im. 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 cmX5 cm cut out from this film was



X : Unevenness in filmthickness, winkle, and peeling of a netal filmare
recogni zed. The results are shown in Table 1. Exanple 2 1 g of the aromatic
| i quid-crystalline polyester powder obtained in Synthesis Exanple 1 was
added to 9 g of p-chl orophenol and the2# xture was heat ed Sateptember 2005

resultantly leading to conpletion of dissolution, obtaining a transparent

solution. gduscRing-piridcedddd ligled & Eﬁayéﬁ%ﬂﬁigd@gﬁé&égs b‘# 5,

Tatsunori K K ) was added to this solution and t Was -~ St
236

tsymori K added to (i s sofutTon and t1 s
Sept enver 2005 AR RV b FRe shiphbe 4 T rfe e ERakp et ppaoRKsts
P

carrying o h..surfaces thereof cqpper-wrin atfterns_2 on i ch
bl ackeni ngrlférjlg%t?r@ ?rﬁﬁg'begﬁepﬁ?ﬁb‘ﬁ%@da\ﬁfs rel. TahdespownThasFEd im
2(b), the above-nentioned insulating resin conposition was applied by a

bar coat er "t RWtERTeFe B8 1nt0 AFhaPe Masimgtsprecketanpronéded | y
treated at 100 C for 1 hour, subsequently, at 1901 for 1 hours using a
dryi ng over®s Sho¥mrimaFigsi A.i toulefifiesrt ipgetesn formation of the base

layer, then, a surface-roughened copper foil having a thickness
of 18 U 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 £1lm thickness, wrinkle, and peeling of ametal
film are scarcely recognizéd.

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 g of pP-chlorophenol
and the mixture was heated at 120TC, resultantly leading to
completion of dissolution, obtaining a transparent solution.
lgofasilicafiller (1-FX/trade name, manufactured by Tatsumori
K.K.) was added to this solution and the mixture was stirred

and defoamed, to obtain an insulating resin solution

composition.




As shown in Fig. 2(c), via holes 5 were made by UV-YAG | aser process on
the surface of the above-nentioned resin insulation |ayer 3, until the
hol es reached to the copper -wiring pattern 2. Then, as shown in Fig.
2(d), surface treatnent was conducted fgth pl asma, then, eBSeptembbedis5

pl ati ng was perforned. As shown in Fig. (e) , electric plating was
performed using _the resulted el ectrql ess-plating_|layer 4 as an el ectrode,
to forma coppe%SpFQPWHgiPa§é9'62K§0Pn§iésﬁhi@k%&ﬁ?%ﬂegﬁfﬁuﬁUQ%ﬁr%ﬁﬁa%n a
test sanple. As shown in Fig. 2(f), a multi-layer printed wiring board was
obt ai ned b§aELFADEgORNBOEDPPUE LIRS henegfe copParywirxhhggpatterds Though
wirings were formed only on one surface of a substrate in this exanple, it
i s al so po¢bibheblackeming rimgatmentbbikl deedraqesrfdegeddivag prepasad : ed
sanple, the following tests were perfornmed. The results are shown in Table

2. 24 6 Sep¢eshewn2@®5 FERpl i Bl r eREt Abb&el-mBit fortdd WM A1 REE e Fe¥h

peeling test was conducted according to JIS-C6481. Fine wiring pattern

form ng abkbmp¥si@ibn was applied by a bar coater at a thickness of about
30 4m on the substrate 1, and thermally treated at 100C for
1 hour, subsequently, 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.

AsshowninFig. 2(e}, electricplating was performed using
the resulted electroless-plating layer 4 as an electrode, to
form a copper plating layer 6 having a thickness of 18 tm, to
obtain a test sample. As shown in Fig. 2(f), a multi-layer
printedwiringboardwasobtainedbyetchingthecopper-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.



Fine patterns of line/space = 15 Un 15 Unwere fornmed by a sem -additive
nmethod on a resin insulation |layer, and the pattern formwas observed by
an optical mcroscope. No bottom failure fromthe top of wiring patterns
was eval uated as good, failure particulgyly at a part of t9cteptemben 05
portion was evaluated as failure of edge portion, and worse extend was

eval uat ed gﬁanf. god. Cbld-Ee t shock rest Col d-heat shock test was
conducted atc$tbiP- e3tTeR9t80teSY o 1000 cycles, and presence or absence

of cracks on an insulating resin | ayer was observed. I|nsul ation
reliability test T } nouleidbh pesiterandd Wapeeddng arbdt avrad 0Bohducted
under conditions of 1219C, 850C and 20 V using a counter el ectrode
pattern hadagprdinantoedIS-Ch4dh O , andmai ntenance of resistance at 106
O or nore was judged as acceptance. Reflow reliability test Substrates

havi ng var iFduee celwlicgopapaetrtr Fofmiyvg dgsilveie tedy ected to pre-treatnent
of noi sture absorbing preservation under JEDEC LEVEL 1, then, a sol der

reflow test  vas paendlyelitthrnd |51 fe AsbgBBELANY 6 ) 18500 e PESRRET
by a 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 121, 85T and 20 Vv usiﬁg 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 260%T, and problems




6 Septenber 2005 such as pattern peeling and the like were observed. No
peeling occurring in all tests was evaluated as OK peeling of pattern
after 4 to 5 tests was evaluated as small pattern peeling, peeling of
pattern after 1 to 3 tests was eval uatedgs |large pattern 6figplempgr 2005
respectively. Conparative Exanple 1 A 25 uminflation nolded film produced

according t e i i a 1 of JP-A No._.9-286907 was

used as thgugirqo%% Ic :qugfi"} CJ'ri??S‘c?glnﬁEﬁegﬂ‘gﬁs"f@ﬁeﬂqs’fﬁr‘%’a' ?Pg%ﬁﬁee]r?éfﬁs
of nol ecul ar_orient at}-ﬁgﬁ% chapical strength and dielectric property were
r

conduct ed i ACFHEFSRSe te3ts ¥as gumbiated an oK InAadkkn ¢ Afpadt tierter
heat by a press to a rolled copper foil of 18 m at 320t .50 kg/cn2 for 10
m nutes, arRfteB4de? SHers t§ ¥sissevatvatied amamadddpatt ehn pemicl menpere lang n
Exanple 1. The results are shown in Table 1. Further in the sane manner as
in Exanpl e Adf paktérnnagdercili hped tedds heat evnlwapedsast bapgeoppererai |
of 18 um at 320" 50 kg/cn2 for 10 minutes to produce a TAB tape, and the

appear ance pawl tof, mespectinaileg. i n the same manner as in Exanple 1. The

results are shown in Table 1. Conparative Exanple 2
Comparative Example 1

A 25 Um inflation molded £ilm produced according to the

method described in Example 1 of JP-A No. 9-286907 was used
as the aromatic .liquid-crystaliine-polyester £film, and
measureménts of molecular orientation, mechanical strength and
dielectric prope-rty were conducted ‘in the same manners as in
Example 1. The filmwas crimped under heat bf apress toarolled
copper foil of 18 um, at 320T - 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 71, the £ilm was crimped under heat
by a press to a copper foil of 18 um, at 320T - 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 f£ilm (thickness: 25 4m) produced

according to the method described in Example 1 of JP-A No.




An inflation nolded film (thickness: 25 Un) produced according to the

nmet hod described in Exanple 1 of JP-A No. 26 6 Septenber 2005 9-286907 was
crinped under heat to the glass epoxy substrate 1, at 32000 50 kg/cn® for
10 minutes, and a printed wiring board pgas produced in t heSepipsb er as
in Exanple 2 and evaluated in the sane manner as in Exanple 2. 27 Table 1

(0 WD) 1. 02 73 VR hameear SRBR, Arlard, HAUP éﬁ?ﬁ%ﬁﬁ@éﬁﬂ%ﬁh%@@te
250( M), I\/g gﬁgé{?) Tensi | e ,el ongifatl on $) 38 (both for é 25(TD) MD,
TD) Tensil & nB M Egdgm( bR R Oominu es, and a printed wiring board

was produced in the same manner as in Example 2 and evaluated

in the same manner as in Example 2.




20000(Md), MD, TD)500(TD) Dielectric constant 1 MHz2.93.9 1 GHz2.83.0
Dielectric tangent 1 MHz0.0120.049 1 GHzO0. 0040. 012 Sol der heat resistance
at 2601 for 10 secondsNo changeNo change at 270 C for 10 secondsNo changeNo
change at 280t for 10 secondsNo changeNp,change Punching 6 September 2005 |
processsabilityO0Crack observed TAB tape appearance00 Table 2 Exanpl e
|l e 2 Peeling strength0.8 kg/cnD.2 kg/cm Fine wiring

2Conpar ati v,
pattern abif??§§§@ellentFailure at edge portion Col d-heat shock rest00

Example 1 Comparative
example 1
Molecular orientation (TD/MD) 1.0 1.43

Mechanical strength

138 (both for | 250(Md),

Tensile strength (Mpa) MD, TD) 50 (TD)
38 (both for
Tensile elongation (%) MD, TD) 1(Md), 25(TD)
4000 (both for | 20000(Md),
Tensile modulus (Mpa) , MD, TD) 500(TD)
Dielectric constant
1 MH=z 2.9 3.9
1 GHz 2.8 3.0
Dielectric tangent
1 MHz 0.012 0.049
1 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 O observed
TAB tape appearance O O
Table 2
Example 2 Comparative
example 2
Peellng strength 0.8 kg/cm 0.2 kg/cm
Fine wiring pattern ability Excellent Fallure at edge
portion
Cold-heat shock rest @) O
Insulation reliability test Acceptance O
Reflow reliability OK Small pattern
peeling

According to the present invention, a laminate obtained
by laminating an aromatic liquid-crystalline polyester film

and ametal layer, having excellent processability due to small




Insulation reliability testAcceptance0 Reflow reliabilityOK Small pattern 1
peeling According to the present invention, a | am nate obtained by

| am nating an aromatic liquid-crystalline polyester film and a netal

layer, having excellent processability duye to small 28 6 Sdpietseher2005

ani sotropy while keeping excellent electtic properties, and a tape

aut omat ed bondi ng tape, filmcondenser and printed wiring board using the
sane, can Bnigebrepd. whdle Seardmereroeblonit eleclinigeprogerties., and

| am nat e obtai ned by dissolving an aromatic |iquid-crystalline polyester
in an orgard tapelaethdmadtediending tegeut fadm casdengetriwnd pnin tted ading
renoving the solvent to give a film and lamnating the filmwth a netal

| ayer. 2. %ﬂ@rﬁ@ﬁﬁ? 86:@01@iNY, tearC Bé pEoviMaRiei N the aromatic
| i quid-crystalline polyester conprises 30 to 80 nolt of a




repeating structural unit derived from p-hydroxybenzoic acid, 10 to 35
nolt of a repeating structural unit derived fromat |east one conpound

sel ected from the group consisting of hydroquinone, resorcinol,
4, 4' - di hydr oxybi phenyl , bi sphenol A anedi sphenol S, and FSepterdBrgePs of
a repeating structural wunit derived fromat |east one conmpound sel ected

fromthe gr | S1 ] of ;terephthalic acid, isophthalic acid and .
napht hal ene&“%etl:r g%r):%"‘l's%:i@%?dis& The | am nate according to Caim1l1, wherein

the aromatic Iliquid-grystalline polyester conprises _30 to 80 nmolt of a
repeating structuial %n%lf‘mgﬁfait\?ecﬁﬁ' %ﬁh@ﬁr??ﬁ@%é’&rtga%@d?rométﬂ@ 35
nolt of a reﬁgati ng structural unit derived fromat |east one conpound

sel ect ed f r OHALRE -GEaiAF okt 8 PRLY 5 tekydinogmi pbganded solvent to obtain
4, 4" -di hydroxybi phenyl, and 10 to 35 nolt of a repeating structural unit
derived from 8elugden osastdmpiiine selwrtien dndnréinovinauRheosilsidiig €f
terephthalic acid and isophthalic acid. 4. The lam nate according to Claim

1, wherein gheeoagénilm 3@rfd Seari Ekeing0@hes @liveitwi Shaaspbant 1GFE21 i ng

- 30% by weight or nore of a phenol conpound of the foll ow ng general

formula (1); 2. ThelaminateaccordingtocClaiml, wherein the aromatic
liguid-crystalline polyester comprises 30 to 80 mol% of a
repeating structural unit derived from pP-hydroxybenzoic acid,
10 to 35 mol% of a repeating structural unit derived from at
least one compound selected from the group consisting of
hydroquinone, resorcinol, 4,4 -dihydroxybiphenyl, bisphenol
A and bisphenol S, and 10 to 35 mol% of a repeating structural
unit derived from art least one compound selected from the group

consisting of terephthalic acid, isophthalic acid and

naphthalenedicarboxylic acid.

3. ThelaminateaccordingtoClaiml, wherein the aromatic
liguid-crystalline polyester comprises 30 to 80 molg of a
repeating structural unit derived from p-hydroxybenzoic acid,
10 to 35 mol% of a repeating structural unit derived Ffrom 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 toClaim l, wherein the organic




OH (1) wherein, A represents a halogen atomor trihal ogenated nethyl
group, and i represents an integer froml to 5 when i is 2 or nore, a
plurality of A may be nutually the same or different. 5. The |anm nate
according to Claim1, wherein the organigy solvent is a solosptentem280hi ng
30% by melght or nore of a phenol conpound of the follow ng general

{11 hal ogenat ag'ﬁg'ﬁ’”?% 38&?_ ﬁﬁ%ﬁﬁgraﬁeh@pﬁéﬁg%?ﬁﬁﬁél

Sept enber 2005 1 to RS 2 or nore, plurality of A may be
nut ual | y tﬂ%mBSHBQﬂoﬁh?q%r%ﬂ%1°Uinﬁh§QQﬁﬁﬁkuﬁp§muéadKﬁd-to Claiml,
wherein the netal layer is made of at | east one netal selected fromthe

group consisting of gold, silver, copper, nickel and alumnum 7. A tape
aut omat ed bongipg tape conprising the lamnate according to Claiml. 8. A
filmcondenser| conprising the | am nate according to

(AN

(D)

wherein, A represents a halogen atom or tfihalogenated
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. ThelaminateaccordingtoClaunl wherein the organic
solvent is a solvent containing 30% by weight or more of a phenol

compound of the following general formula (II};

(A%
Ct

- - .(II)

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

trihalogenated methyl group, and i represents an integer from



9. Aprinted wiring board conprising the |am nate according to
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1 to 4, when 1 is 2 or more, a plurality of A’ may be mutually

the same of different.

6. The laminate according to Claim 1, wherein the metal-
layer is made of at least one metal selected from the group
consisting of gold, silver, copper, nickel and aluminum.

7. .Atapeautomatedbondingtapécomprisingthelaminate

according to Claim 1.

8. A £film condenser comprising the laminate according to

Claim 1.‘

9, Aprintedwiringboardcomprisingthe laminate according

to Claim 1.



