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SURFACE MOUNT TYPE ELECTRONI C COVMPONENTS BACKGROUND CF
THE | NVENTI ON FI ELD OF THE | NVENTI ON " The oy - oo
present invention relates to surface noun
el ectroni ¢ conmponents whi ch cagses |ess quxEﬁMﬂMﬂmmmmmw
when bei ng nmounted on the surface of a devic
circuit board. ART RELATED Thernoplastic ———
l'i quid-crystalline polymer (which 10 is abbreviated as
"LCP" her e$VBFAGE )MOIAST gDOBEPEQRETRORS ¢ roMidivigrThReat
resi stance, nechani cal properties such as rigidity,
SREHCELIUNDe SIFs THRc e NARTdioMensi onal accuracy. Due to
t hose properties, LCPs are used not only for :
FaRiDaOFuTERg INVESEd 08 t i cl es but also for a varlety
of 15products including fibers and fil ns.
| n t héNenfRFaekt on laNgntéleconmmiliaiceat itan éuefdse went type
thin parts are sonetines required. Particularly,
6&?366&“160&,9&11?@?1@5% wWRgIsih ec phomesl espl Dyuhightyation when
énte rated deyi ces gnd the art w shes to use

t A NABE SNF 53@f| OF pardevier shem as circuit
%eca%ae of those excel lent properties of the LCPs,
consunptlon of LCPs has been increasing in these days
hRrmaRyhaciuring el ectroni c devices, surface nount
type el ectroni c conponents such as SMAtCh rel ay,

25connect or. r, i.l, trans conductor
Cosistor | TPEFA ﬁg%%ffll%ﬂ’lléﬁqysff%{lfqelIPQG'J@G@Z* which
agd g@@rég,kgte@r gsganegpall rmunt %&? ﬁet he surface of

a substrate such as CIrCUI board ands offocd properties

sakdeding: h8athesaldering pﬁ%%%%ﬁac t].h me$_gl%rtd’?e%%§csuch as

sol der paste is printed on the boar

eagpanent s anempebion-thespLipied_ pgar nd th .
printed board is heated with a % 58 gl %ﬁ%%aa&ev? gHracy.

boeef frect taokder bRgperties, 1CP ngg a ropgsed to .
be used for manufacturing surfacg nount %gee ik 91 for

ebecifaartiur icRpeceaés lapanese Batent; S%JIO&I atjoq., .
Lai d Open No. HO8-143654). However, electron?c 40 Variety of

porporEt S eHtelioky KGRS deavens ofEL gy obl ens such as
war par ge of the conponents upon sol dering due to the
hi gher ref [Tow trenpet ¢ tmesi ofAhe nearRAIGSGF G BNRANES Q;? fields
easily invite flux mgration upon sol dering, e !
VR~Whetbisanraoteleram grsates i theusralil, gaPparticularly
bet ween the pol yner conponent 15and the netal ’
EEHPOREAt gepePateds by arkke wabpage dusd-0ed Neemploy nighly
capi |l l ary phenonenon For nounti ng
éP@@EF@ﬁ@@PC%ﬁﬁbﬁ%ﬁt§E$Uchhas ToNNetthes Ofb elLeet rdMissized,
ﬁVIceS envi ronnental ly conscious |lead free solders
énBFETeﬁHBIysmﬁ%%F¥r1Hﬂﬁa§e days. tiFem. Becanse of those

FLENL SNk

excellent properties of the LCPs, consumption of LCPs ha

- as

been increasing in these days.

In manaLaa_u*lnc electronic devices, surface
mount type electronrnic components such as switch, relay,
connector, condenser, coil, trans, semiconductor, resistor
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20 exanple, the Directive on the Restriction of the
Use of Certain Hazardous Substances in Electrical and
El ect roni ¢ Equi prrent (RoHS) adopted by the European
Uni on on July 1, 2006 strongly,restrict the use of
hazar dous substances including |ead. In order to neet
the directive, solder 3 surface of a substrate such
as a circuit board have been switched to |lead free
sodderhal Loys, are generalThe mcefrltaw t 6APGMAL ULESF QL. o5 -
the | ead free solder alloys, such as Sn-A. g-Cu,
SHbsAgatandusSh- G allmyst aeaBhoy Bea?80025Q6184 ing. 1n
are higher than the conventional Sn-Pb solder alloy
*hEses? e4¢ iR ¢ efercatam e Cseaboutol188€. dde stodehe paste is
hi gher reflow tenperatures, soldering with a lead free
BoLaérdalrroEngs breld3d c ortice ddcat ohi ghebmpehlkows are put on
t enperatures. 10Because of the higher reflow
Fgﬁpéﬁéﬁ&%iabQ¢%ﬂpF@§IQMQﬁptluRedi@waMdnisiheatéhewitn a
%égglen1of el ectroni ¢ conponents nmade of LOP becane

°&i QREFPYARE GREACE EPeamissitdso lstamimicsi ng a | ead
free soldegcgllﬁ%%is used. In order to avoid the
devel opnent~of \iErHaPgePI8entithPeauseed | it manufacturing

.gratio m xing fibrous fillers such as gl ass
g}bg%EﬁagFﬁ%Hhuﬁﬂgg SVEFLIGeTENFIITPRNeRES (HaRangem Patent

|y r.ate whisker, and_|anmellar filler such
A B RO e el e g T M hen piasossens o lebtronic
tJdapRaneseshk t ibcation Laid en 2002- 294038) .
20S MMRE(SO@g%EIEO‘I%pI\%Ek% Bﬁge Some Problghsmiust af warparge
bhe e SMnd (MAN | I s.Loprovide a surface mount
type el ect roni ¢ coﬁ%%ﬁgn?EWHgg N TEEs Y%sgnFlﬁ%gher reflow
Aegpatkbelrypon seldrd Ao thes Sé‘g‘iﬁ%é’:@i%@%h%‘érsggce o .a

. er

substrate, such as a circuit boar o Yedfrvgf-e flux

nherabpeeseitor nugNlikennyS to Hrowvide a; LOP v
conposition suitable 4 for nanufgégﬁﬁiﬁ% & aggean solder

mhypt tbypenelecinoniga CONMRAReR ' se lLess flux .
m gration probl em upon sgﬁdgriﬁaﬁgﬁghsgﬁ% §81¥H8r component

sucf abe méralsubmbbabB: generated by rhe waGGQ 4 ngl
the present invention provides a SSa}faéE nn%%%ﬁifggyto the

ebptiionycpdenbrnenonhi ch i s obtai ned by
nol di ngal i aui dcrystal | i nepol yner conposi tion
conpri singFor - mounting electronic components such as

connecters on electronic devices, environmentally conscious
lead free solders are preferably used in *“hese days. For
example, the Directive on the Restriction of the Use of

Certain Hazardous Substances in Electrical and Electronic

Equipment (RcES) adopted by the European Union on July 1,
2006 strongly restrict the use of hazardous substances

including lead. n order tc meet the directive, soider

N € i 3 :
alloys used Ffor mounting electronic components on the
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100 parts by weight of a wholly aromatic liauid

crystal |l i nepol yner havi ngacrystal | i nenel ti ng

10t enperature of 310-410C, and 5-100 parts by

wei ght of a glass fiber havingza nunber average

di ameter of 4-8gm and a nunber average | ength of

100- 200um wherein the LCP conposition has a

defl ection tenperature 15under | oad (DTUL) of

2807360Cof a substratknsanoi hes aspectcoittBE2PLEESEMe been
I nvention, a LCP conposition conprising: 100

gHAtShB¢ Wei gredoffraewsol iy raraanmai<. | i qui d
crystallinegolynerhavingacrystallinenelting

20t enper at Gre ofe BIE* 419G enadures of5-909 pakls M¥e solder
wei ght of a glass fiber having a nunber average

diaReter SBFR4agufnafd-SunuBperaveragnd@ng i ofs, are about
100-200pm wherein the LCP conposition has a
daPréctionerénpee abuzkeuntiornl dac (dAnkan 0for2B0-FBFBEC solder
ii,provided. 5 In a further aspect of the
BreS&ntbPife oY deRATGE ¥ oe AouRbbmg tIB®°C. Due to the
g?ggg oni c.conponent of the invention on the surface

0

2°Ci ettt Boar PSR M TConprigkde 1 g stdfhof @ iead Zree
sgkdeting conpgnent on the surface of the board )
usi %g a c?ggﬁysol Sf*awpiiych EOPNSEd a St detrigigy  reflow
apflparbhux. BRI EF DESCRI PTI ON OF THE DRAW NGS Fi gure
1-1Per spective view of a test piece with a
met al terngpal,isaserfed.therein which was used for the
flux 10ni gration tggé.gﬁgrgb%%%%ﬁt§%ﬂ%ﬁW1E%F?eBPtPﬁésf the

pesbiphees amd,.B fepresegss the nmetal term nal o
inserted in the res?n gegéf i"e.™He pEOBlen of electromic

- . — .
components made c¢f LCP became mecre significant when a cream

solder comprising a lead free sclder alloy is used.

In order to avoid the development of warparge
which cause flux migration, admixing Zibrous fillers such
as glass fiber having number average length is less than
100um and aluminum borate whisker, and lamellar filler such
as talc to the LCP composition has been proposed (Japanese
Patent Applicatiorn Laid Open 2002-294038).

SUMMARY OF THE INVENTION

An object of the present inventicn is to provide

e :
a sur’ace mount type electronic component which causes less

£1113 i grati ;
T-Ux migration upon scldering the same or the surface of a

substrate, such as a circuit board. Another object cf th

4l

e

+“ K - . o .
preserc _nvenztion is to provide a 1LCD composition suitable
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Fi gure 1-2The precise size of the test piece of figure

1-1 is shown. The nunerical values in the figure

represent 15the size in mm Figure 2-1Perspective view

of a connector test piece whiagh was used for the

war par ge devel opnent test. Figure 2-2The precise size

of the connector test piece of figure 2-11is

shown. The nunerical values in the figure 20represent

fidre mizelan-umnBESTrVEDE REBUSARRVING Q8cTHmic component
| N\VENTI ON The LOP used in the present inventionis .

Yhlgh drawsystassi Aeupohygstearicar propi e ciyystakbiAering the

pol yester am de whi ch exhi bits anisotropic nelt
PEs Eartd s swafdel ofs 25sWesnoerepi ¢ LOP by those
skilled in the 6 The ani sotropic nelt

phase of tHEIWXP A be tdonf intetkhy mearstdfon provides a
conventional pol arized |ight system using orthogona
TR DI T Z el YPEnC hBFEr@8tis |deife sanpl@ ohst pbtained by
8l $:z s hot stige,ugder ni troogen atnosphere 5Smay be o
observed with C&MP2%s p&itatS B O ni chok@Bpe. composition

ég%%4#§1&$ed in the present invention is a wholly

aronatic jquid-crystall!ne pol ymer whose nDIecuIar

ol | phas c Banat 171y GO SUGI? s Tot MFone drRpatart . Liquid
chQEhe LAR dsed, b n f he in%%%%k&ﬁ h%? a 8£¥§E§ﬁliﬂg melting
temperature of 310-410°C, and

5-100 parts by weight of a glass fiber having a number
average diameter of 4-8um and a number average length of
100-200um;
wherein the LCP composition has a deflection temperature
under load (DTUL) of 280-360°C.

In another aspect of the present invention, a LCP
composition comprising:

100 parts by weight of a wholly aromatic liquid
crystalline polymer having .a crystalline melting
temperature of 310-410°C, and

5f100 parts by weight of a glass fiber having a number
average diameter of 4-8um and a number average length of
100-200um;
wherein the LCP composition has a deflection temperature

under load (DTUL) of 280-360°C is prdvided.
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‘used. The LCP sanple to be exam ne

nmelting tenperature (Tn) of 310-410C, preferably

310- 370C and especially, 310-340C In
the specification and clains, the crystalline nelting
tenperature is the val ue detergined by the 15fol | ow ng
met hod: <Met hodf or det er m ni ngthecrystal linenelting
tenperature> The differential scanning

cal ori meter (DSC) Exstar 6000 (Seiko instrunents Inc.

Chi ba, Japam) 0rsihene20;sa08 1 - _device ig )
To b WﬁéDﬁeégé frgpention, a
m@diotde nRrat Weirddi iy I atygs of 206G pi e and the P
endotherm c peak (Tm) is recgrgedgbﬂﬁéregpggP?epﬁe of the
sawvpine lios kept alhed tRiM¥EI&d Urgs20550C;higher n.rm .
for 10 minutes. The sanple is thenacooﬁeHg 7 h%g%é ;o Wnech
ggaipr igest heheat etef 20€/ nd Hubex i Endother l{i&nﬁﬁ% -
found in the final step is recorhﬁ% as crystalline ?n the
FEFtRgg ténperabored( Tringf at hees@MBlbd de@Pwhick comprises a
Exanpl es of repeating units in the LOP are aromatic
FepEsti Aglani esdsachlus.aromati c oxycarbonyl, aromatic
di - carbonyl, aronmatic dioxy, aromatic am nooxy,
arofat PESSATRSE N bOFRy FHE apBAMNGSdi ani no and aromati ¢
§édicarbgnyl repeating units. The LOP conposed of the
baVECdéseri bedPrEPRAEFAGC10VLiENI taS My iteskude: both with a
of tﬁose gi.ve ani sotrobPic nelt phase and those dc not,
d8h&AdI AT SRaLt FDEREFER EhApeAanEich was polkynEorante £lux
ﬁ@égo §ng geagenc di stri bution of the conponents. The
tsed™t 6F°the §r§§ﬁﬁ?%QﬂRﬁnq%ﬁﬂﬂsp$¥ﬁ1@édthe tkessepiece
i Bt | sotropic melt ase. 15Exanpl es of nononers
\%\E{HC% prre%\r/]:lledseenﬁ% é}%nlﬁﬂ:g 0 PEAABS Ry |1 ysgrezd nin ubhes resin
Leqp- hydroxybenzoi ¢ acid, nmhydroxybenzoic acid,
0- hydr oxybenzoi ¢ aci d, 6-hydroxy-2- naphthoic acid,
Pi hydeoxy»2- nap oj¢.acid, 3-hydroxv-2- nalohthoic
aé?d, 4'-ﬁydrox?%?p%é%?lgi-8&?809§IFEeaEﬁéF giecgpof figure
hydr oxybj ghgnyledzcarboxylic acid, _
4' - hydr oxvbi bheﬁyi-‘g‘fggér%%iyf’ﬁiuaéi 47 5R& AFRyFe represent
ahk0xY»e0f nhalogen-substituted derivatives thereof as
wel|l as ester form ng derivatives such as acyl

Heguvatpves, espgr Lvat i nd. acvl_hal i de _
t her eof . Anpng thesggggé?ép¥ﬁ§ﬁ$6%§b%nf&q9%%EQfeﬁ@SE-Plece

Which was used for *the warparge development test.
Figure 2-2 The precise size of *the connector fest plece
of figure 2f1 i1s shown. The numerical values in the figqure
represent the size in mm.
BEST MODE FOR CARRYING OUT THE INVENTION

The LCP used in the present invention is liquid-
crystaliine polyester or ligquid-crystalline polyester anmide
which exhibits anisotropic melt phase and .is called es

thermotropic LCP by those skilled in the

arc<.
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control of the properties and the nelting point of the

resulting LOP. _ Exanpl es of nononers which
provi de the aromatic di-carbonyl repeating units are
aromati c di carboxylic acids such as terephthalic

acid, isophthalic acid, 2,6- nanhthal enedi carboxylic
acid, 1,6-naphthal enedi carboxylic acid,
2, 7- napht hal enedi car boxylic acid, 1, 4-
napht hal enedhearh@edd6AH d ~4' =di car ybi ph 1,
and al kyl -, al koxy or hgﬁggeﬁ?ngS%?%%?eggéeg?ga??%eécan be
tbefeohedOdy weldnsaso£stenviniong desd vati $ as., sr
ester derivatives, acid halidg fﬁgfé§é§°ﬁé0%§§tﬁggﬁt Bystem
abong, derrepidrtal i ¢ighicd BAUarizer. re -
2,6-naphthalenedicarboxyf?g acid are pﬁg%e?gbreqﬁ$all' the
serpteobreddieriednt ol not tdte gechadd £ahiProReht beSosphere
heat resistance, nelting point and nol di ng
n&prbpeppresvefl vhehrbsitti agpbORrization microscope.
Exanpl es of nononers which provide the aromatic dioxy
repeating GRftBCEresadoimt tbedpoksestichnagntion is a wholly
h¥droquinone,_resorcin, 2, 6-di hydr oxynapht hal ene, 2, 7-
o AYAF Oy rdiRaces t2 16 Ldichyple bxyaaphtthaleeneo ledslar chain
20di h drox%pa ht hal ene, 4, 4' - di hydr oxvbi phenyl , 3, 3' -
%l‘l”ﬁ%%/’é?(yt?i pr%fif?%tsl,%' JHPHPEr BOfhi phemdt, 4cdhtain aliphatic
géhgg[o§¥bi§henvl ether, and al kyl -, al koxy- or

AT 5geh Y stbsti PutRdRer FVaY I RS adWeKasBster f or mi ng
derivativefhsu%hbas acyl, derivatives thereof. Anong the

9 preferabl €% At eMTE D} hERGodd viegddidry i k§s dar cagstalline

Re: e PRk P EBP B ERET 85”6 cimhidner spRRFeRapLavpde-370 " C
Har o R ALy SR 28Tt hophenal - m amt nophenol s

B ami no- 2. DApRL HoPT 3 AP AG4 T cobiBhenghe SRistalline
Iﬁék’ying al':gﬁ@é'ragtlrgal 3%en-§1111§s,t Uags]‘%ﬁ gertiae\cl%t\iinve%s agy the

well as ester formng derivatives
8811 yaihyesetdf4t hereof and am de form ng derivatives

such as N-acyl derivatives thereof.

<Method for determining the crysta’lline melting
Temperature>
The differential scanning calorimeter {DSC)

Exstar 6000 (Seiko Instruments Inc., Chiba, Japan) or the
same type of DSC device is used. The LCP sample to be

examined 1s heated from room temperature at a rate of

20°C/minute and the endothermic peak (Tml) is recorded.

Hh

Thereafter, the sample is kept at a temperature 20-50°C
higher than Tml for 10 minutes. The sample is then cooled

to I i T : i
room temperature at the rate of 20°C/minute and is
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Exanpl es of nononers which provide the aromatic

diam no repeating units are aronmatic di am nes such as

pphenvl enedi am ne, m phenyl enedi am ne, 1,5- 15

di am nonapht hal ene, 1, 8-di am neonapht hal ene and al kyl -

al koxy- or hal ogen-substituted derivatives as well as

am de form ng derivatives such as N-acyl derivatives

t her eof . Exanpl es of nonomers which

héQVEdeabEQna@@ﬂ%Hé3ﬁHnJm@gfb@ntbmﬁﬁB%atln%ﬂ@yeﬁify%% peak

aromati ¢ am nocar boxylic 20 acids such

peantindhenzei ¢ iaild, steRM H0ReRZRILE 4AGIS ’Cﬂ§5Lalllne melting

am no- 2- napht hoi ¢ acid, and al kyl -, alkoxy- or

hefpgeatsubst Tyt ed dﬁélgah¢MQS_ﬁ§>ME|| as ester

form ng derivatives such as acyl derivatives, ester

deri vati veSxangdlaci dohal tdeddenepf andamide f-ofdM nGkp are

derivatives such as 25N-acyl derivatives thereof. 10

EXafplLes ofcpoabheys whitch psmurdeaiheuaﬁﬁﬂﬁklCoxycarbony

oxydlcarbonylrepeatlngunltsarehydroxy aromatic

87 287 boXy | Featr thxnichas 3riopir oy - 2iPxy, aromatic aminooxy,

napht hal enedi carboxilic acid, 4-hydroxyisophthalic

aErgatse 3mH?8F@%FP§Uéhth&F?@m@@l@ gndmahkyl and aromatic

alkg g %en substituted derivatives thereof as
%r%gPé FEPRERg EePPd&tS ves such as acyl

derlvatlve,?h esEgr derivatives and acyl halide

t her eof . composed OfrHde @haysedieseir ibgsl repeating

esen ny haye 10t hi oest er bondi ng unl ess
injgoﬁﬁ%%n g%gg no nﬁél FYORE Ghivéc RTofs AR Qi ceF@Ht phase

e es. of noners whi ch praqvide
tﬁlogg%gg %gxﬁggg g?bengncgpt5 S OMES T AdarpeRgrienats of the

1 Gme/l ONBY C ol d hydroxy-arcpatjc. thiol. The
%?opo?tlon g% t%%ggiad ?loﬁ% her & pastt %%nonOf the

tbepd LRt s anount, 0f ; APNgNEr ch rOV|de ar onnat .
oxycarbon?l ar Rt & d?gggfbg%§l ¥ ORI E &lo%?ventlon is

aleiesd Ct aM-ROQXY £ t ' and tic oxy
di - car bonyl repea?f%gggﬁléglgg%gkg ergﬁﬂ3 Basr to or

less, thanei@npobde ARG, dRe-aboYS. 1t N prefers
LOPs used for the 20 presentr?nveﬁtpo é$£ $05 ¢ aromatic

COPPLTISONYL arefRiaitG nX Y Gar PNy o : _
i ncl udi ng 4- oxybenzoy! repeating unit £§b§ggn201c acid, m

IGYCDRQ'xfamphibOVici@PeQ1—|H‘_,gdf'c5‘k§béﬁchi@W acglé he 990% oxy-2-
mechani cal properties of the resulting

narhtlpr of eraed entiodiyrentx v+ ikenwﬂlﬁﬁopé OPaCHwtd On =235 o.‘f‘oxv 2-
the total anount of 4-oxybenzovl and 6-oxy- naphth

naphthoic acid, 4°'- -hydroxybiphenyl-4- ~carboxylic acid, 3'-
hydroxybiphenyl—4—carboxylic acid, 4'-hydroxybiphenyl-3-
carboxylic acid, and alkyl-, a_koxy- or halogen—substi:uted
derivatives thereof as well as es-er forming derivatives
such as acyl.derivatives, ester derivatives and acvl halide

W - . . . . .
therect. Among the above, p-nydroxybenzoic acid and 6-

hydroxy-2-naphthoic acid are preferable in terms of easier
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11 repeating units is 50-80 nol % based on the total
repeating units in the LCP, in view of the good
nol dability and thernmal stability of the resulting
LOP. Exanples of the preferredgLOPs conprising 4-
5o0xybenzcyl and/or 6-o0xy-2-naphthoyi repeating units
may include: 1) 4-hydroxybenzoic
aci d/ 6- hvdr oxy- 2- napht hoi ¢ aci d copol yner, 2)
4onydprdxybenzbiec prodéter ephthadi enaciditene point of the
10di hydr oxybi phenyl copol ymer, 3) 4-hvdroxybenzoic
&ecdlténephfRal i ¢ aci d/isophthalic
aci d/ 4, 4' -di hydr oxybi phenyl copol yner, 4)
4- hydr oxyb&K2sbéeaciad/ trerephthal vt iati dbiSepié hahiC aromatic
aci d/ 4, 4' - di hydr oxybi phenyl / hydr oqui none copol yner,
fSSFaEPH96#0%§BéﬁZens apidst erephidvaddttd c dicarboxylic acids
aci d/ hydroqui none copol yner, 6) 6-hydroxy-2-naphtheic
§BFa/ t e} 2 phtIPAIRE BE ychy desqud nonésoppbhyet, acid, 2, 6-
7%Dﬁ; %?rox benzoi ¢ aci d/ 6- hydr oxy- 2- napht hOi c
J08C Pt BHEPHERAPPEYALFd/ 2CATdi Hy drovapbitsisdmyedicarboxylic
C lymer, _,8) 6-h oxy-2- napht hoi ¢ aci d/terephthalic
3%?%/4, 4' - 8?#y8?8§§[&?&ﬁ8ﬁﬁl%§@lxyﬁeﬁ 9) acid, 1,4-
4z pydr zai ¢, aci d/ 6- hydroxy- 2- napht hoi c _
a@%h §?é§§?ﬁ§ﬁrgog ?d?:hy%?baui nore’ COAsRRrYPidmynyl, and
' 1dl2, 6- t hal di b i

41 hydlcoxhsnzg) oo ackdh g gnaphthalene dicarboxvll e  hereos
as well as ester .forming derivatives such as ester
derivatives, acid halide thereof. Among the above,
terephthalic acid and 2, 6-naphthalenedicarboxylic acid are
preferarle in terms of easier control of the mechanical
properties, heat resistance, melting point and molding
prcperties of the resulting LCP.

Examples of monomers which provide the aromatic

dioxy repeating units are aromatic diols such as

hydroquinone, resorcin, 2, 6-dihydroxynaphthalene, 2,7~
dihydroxynaphthalene, l,6-dihydroxynaphthalene, 1,4-
dihydroxynaphthalene, 4,4'—dihydroxybiphenyl, 3,3'-
dihydroxybiphenyi, 3,4'—dihydroxybiphenyl, 4,4" -

dihydroxybiphenyl ether, and alkyl-, alkoxy- or halogen-
substituted derivatives as well as ester forming
derivatives such as acyl derivatives thereof. Among the

above, hydroquinone and 4,4'-dihydroxybiphenvyl are
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12 aci d/ 4, 4' -di hydr oxybi phenyl copol yner, 11)

4- hydr oxybenzoi ¢ acid/terephthalic

aci d/ 2, 6- napht hal ene di car boxyli c aci'd/ hydr oqui none
copol ymer, 12) 4-hydroxybenzagj ¢ aci d/ 2, 6- napht hal ene
di car boxyl i c aci d/ hydroqui none copol yner, 13)

4- hydr oxybenzoi ¢ aci d/ 6- hydr oxy- 2- nabht hoi ¢ aci d/ 2, 6-
napht hal ene di carboxylic aci d/ hydroqui none copol yner,

pdyférhytle oxybenzaints aeird/ takephtbal i feactivity duri .
aci d/ 2, 6- namht hal ene dicarboxyl?c factivity during the

B@iﬁmhydz@quonon@tdcd$sdhhyﬂrqmypiQﬂﬁﬂylﬁggggggygyrcf the
15) 4-hydroxybenzoic acid/terephthalic
aefdl aiagi hophenol copol ymer, 16)
6- hydr oxy- 2- nabht hoi c aci d/terephthalic acid/4-
am nophenoFxeppbtynef, rkGidheds hytt axyheraaide the aromatic
aci d/ 6- hydr oxy- 2- napht hoi ¢ aci d/terephthalic
FELAP A ANt POPREHRY EDpbEyaEe, aantai8r Avkydxeeayherzoistch as
aoid/terephthalic acid/4,4'- dihydroxybi phenyl
PAEHRBPRRAGI  FopSryRRhenadongl t reinbolenapibpob Y res-aninc—
g% 13% is especially 20 preferable in view of

FERBFFP Ly Bnd™tRet AafraRREBPLI t ¢ -eminke ¢pobynEoxyAs phenyl,

mol.ymer_.af 13), a copol yner which satisfy the
%%?I %\?‘vikﬁé f ortut¥e’ 1 s°pr E‘Pé%rysd%d::ltuted derivatives as

well as ester forming derivatives such as acyl derivatives
thereof and amide forming derivatives such as N-acyl
derivatives thereof. |

Examples of monomers which provide the aromatic
diamino repeating units are aromatic diamines such as -
phenylenediamine, m-phenylenediamine, 1,5-
diaminonaphthalene, l,8—diaminonaphthalene and alkyl-,
alkoxy-_or halogen-substituted derivatives as well as amide
fo;ming derivatives such as N-acyl derivatives thereof.

Examples of monomers which provide the aromatic
aminocarbonyl repeating units are aromatic aminocarboxylic
acids such as p-aminobenzoic acid, m-aminobenzoic acid, 6-
amino-2-naphthoic acid, andg alkyl-, alkoxy- or halogen-
substituted derivatives as well as ester forming
derivatives such as acyl derivatives, ester derivatives and
acid halide thereof and amide forming derivatives such as

N-acyl derivatives thereof.
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Examples of monomers which provide the aromatic
oxydicarbonyl repeating units are nydroxy-aromatic
dicarboxylic acids such . as 3-hydroxy-2,7-
naphthaienedicarboxilic acid, 4-hydroxyisophthalic acid, 5-
hydroxyisophthalic acid, and alkyl-, alkoxy- or halogen-
substituted derivatives thereof as well as ester forming
derivatives such as acyl derivatives, ester derivatives and
acyl halide thereof.

The LCP used for the present invention may have
thiocester bonding unless the bonding does nct impair the
object of the present invention. Examples of monomers
which provide thiocester bonding are mercapto-aromatic
carboxylic acid, arométic dithiol and hydrexy-arcmatic
thiol. The proportion of these additional monomers based
on the total amount of monomers which provide aromatic
oxycarbonyl, aromatic di-carbonyl, aromatic dioxy, aromatic
aminooxy, aromatic diamino znd aromatic oxy di-carbcnyl
repeating units is preferably equal to or less. than loimol%

Among the above, the preferred LCPs used for the
present invention are those comprising aromatic cXycarbonyl
repeating unit including 4-oxybenzoyl repeating unit and/or
€-oxy-2-naphthoyl repeating unit in view of the ;good
mechanical properties of the resulting LCPs.

| In a preferred embodiment, the molar pfoportion

of the total amount of 4-oxybenzoyl and 6-oxy-Z-naphthoyl
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repeating units is 50-80 mcl% based or the total repeating
units in the LCP, in view of the good moldability and
thermal stability of the resulting LCP.

Examples cf the preferred 1LCP comprising 4-

4]

oxybenzoyl and/or 6-oxy-2-napnthoyl repezting units may
include:

1) 4-hydroxybenzoic acid/é-hydroxy-2-naphthoic acid
copolymer,

2) 4-hydroxybenzoic acid/terephthalic acid/4,4'-
dihydroxybiphenyl copolymer,

3) 4-nydroxybenzoic acid/terephthal:c acid/isophthalic
acid/4, 4'-dihydroxybiphenyl copolymer,

4) 4-hydroxybenzoic acid/terephthalic acid/iscphthalic
acid/4,4'-dihydroxybiphenyl/hydroquinone copolymer,

5) 4-hydroxybenzoic acid/terephthalic acid/hydroquinoene
copolymer,

6) 6-hydroxy-2-naphthecic acid/terephthalic
acid/hydroquinone copolymer,

7) 4-hydroxybenzoic acid/6-hydroxy-2-naphthoic
acid/terephthalic acid/4, 4'-dihydroxybiphenyl copclymer,
8) é-hydroxy-2-naphthoic acid/terepkthalic acid/4,4'-
dihydroxybiphenyl copolymer,

9) 4-hydroxvbenzoic acid/6—hydroxy—2~naphthoic
acid/terephthalic acid/hydroquinone copolymer,

13)

4-hydrcxybenzoic acid/2, 6-naphthalene dicarboxvlic
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acid/4,4'-dihydroxybiphenyl copolymer,

11) 4-hydroxybenzoic acid/terephthalic acid/z, 6-napnthalene
dicarboxy:ic acid/hydroquinone copolymer,

12) 4fhydroxybenzoic acid/2, é-naphthalene dicarboxylic
acid/hydrcaguinone copolymer,

13) 4-hydroxybenzoic acid/6~hydroxy-2-naphthoic acid/2, 6-
naphthalene dicarboxylic acid/hydroquinone ccpolymer,

14} 4-hydroxybenzoic acid/terephthalic acid/2, é-naphthalene
dicarboxylic acid/hydroquinone/4,4'—dihyd:oxybiphenyl
copolymer,

15) 4-hydroxybenzoic acid/terephthalic acid/4-aminophenol
copolymer,

16) 6-hydroxy-2-naphthoic acid/terephthalic acid/4-
aminophenol copolymer,

17) 4-hydroxybenzoic acid/6é-hydroxy-2-naphthoic
acid/terephthalic acid/4-aminophenol copolymer, and

18) 4-hydroxybenzoic acid/terephthalic acid/4,4'-
dihydroxybiphenyl /4-aminophenol copoclymer,

Among the above, copolymer of 13) is especially
preferable in view of moldability and thermal stability of
the po_ymer. As the copoclymer of 13), a copolymer which
satisfy the following formulae is preferably used:

CO@‘O - (1)

]



10

15

CO . / 0/0

13

[ |
LT @

/]
—f—**§ J 0 I (I11)

| X ~X co
o a2 s (Iv)y

wherein p, q, r and s represent mclar propertion (mol %) of

repeating units (I)-(IV) respeczively in the LCP and

satisfy the following formulae:

60=p+g=78
0.05=q<3
11=r=s20
115s=20

pP+g+r+s=100
in view 0f the good thermal stability of the resulting LCP.

The LCP of the instant invention may be a polymer
blend comprising two or more LCPs for the purpose oI, for
example, increasing flowability oZ the LCP composition when
it is molded.

When z polymer blend is employed, the crystal_ine
melting temperature of the polymer blend should be ir the

range of 310-410°C.

The LCP composition of the present invention is

-
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wherein p, g, r and s represent nolar proportion (nol
% of repeating units (I)-(1V) respectively in the LCP
and satisfy the following forrmulae: 50 . 11s20
p+q+r +s=100 in view of the googdgthermal stability of
the resulting LCP. 10The LOP of the instant invention
may be a pol yner blend conprising two or nore LCPs for
t he purpose of, for exanple, increasing flowability of
pPhevicPdcbapdadiet izbowhetesdr iSeddt.dedand glass fiber having
When a polyner blend is enployed, the crystalline
aSneiRbey tarpmEred ucdéaoktielre pd yresubl end iwUlGrRR sitions
in the range of 310-410C. The LCP conposition of the
pPE3enedi meenaborei smayldimebuddedcinysd hraabsye DTUL of 280-
descri bed LOP and gl ass fiber having a nunber average
dParfet @f ofel4- Sugn thOPecbrposid | DNSLobkifAI natk asLahove o°c or
may i nclude those having DTUL of 28036000 as well as
PAESe that mP BFUL dictassinhano280@ opreSemdr entrBABion, the
ggﬁg. According to the present invention, the LCP
GETPPBnthali h§VareTeL PETII28tE FC; 3441°6F epablfgrably 280-
%ggggooo.and more preferably 280-320C is used.
OP TEhPUST ¢ iR Haday & 297C | iessugdman 280C does
not exhibif engugh thermal stability and may 10 cause
def or mati on of warrarge dd€Tt o Bie"Pef} oWTSdl defi ngess than

c at_high tenperatures, A LCP conposition
EggﬁghggﬁT@L{g‘%f eﬁ‘%‘r HhatP3BEe (RT3t hisabédikvghand may

eaM§&ahhk6%r%%kunQn¢%&ES&Q%%Ee LEF-&ﬁe{§£°£§f1£3 g%&dering

1)
suit for nolding
conducted at high temperatures. A LCP composition having a

DTUL of more than 360°C usua-ly has too high crystalline

ci - . . . - v g
melting temperature and therefore, is not suit <or molding

'~ the component.

In the specification and claims, the DTUL
(deflection temperature under load) is the value determined
according tq the following method.
<Method for determining deflection temperature under load>

Test strip of the LCP composition with length of
127 mm, width of 3.2 mm, and thickness of 12.7 mm is molded
using injection molding machine (UH 1000-110, Nissei
Plastic Industrial Co., Ltd. Nagano, Japan). Deflection
temperature is measured using the test strip according to
ASTM D 648 under load of 1.82 MPa and

heating rate of

2° C/min .
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the conponent. 15In the specification and clains, the

DTUL (defl ection tenperature under load) is the val ue

determ ned according to the foll ow ng nethod: <nethod

for determ ning deflection tefperature under |oad>

Test strip of the LOP conposition with length of 20

127 mm wdth of 3.2 mm and thickness of 12.7 mmis

nol ded using injection nolding nmachi ne (UH 1000- 110,

Ni ssei Pl dBte cmendust riedt Gaepadithg Nagano,crlapaby. for the

Defl ection tenperature is neasured using the test

BI¢$seraceordhhgoto IASTMD G48ittaderad 0aghof mb+82cM3hown to

and heating rare of 252C/ min. 15 The

Rt hodtlr f orcat epeg | iyt heve@P useRof or ek diep PE £SeBbnvent ional

invention is not limted and any method known to the

Re 1Y eapOeres oy st thests exarml e asconva@nkronakidolysis and -

ol ycondensati on net hods such as nolten acidolysis and

l%%/w rBP PSR T e g e B dECF opr ppepand Ngo pehyretc give

to, ivea&eiis er and/ or am de bondi ngs anong t he above
fnofdr SConpOREHTS sSrapee denfl:6yedbove  described

e .
descri b
e nmolten acidol ysis thod is preferably used for

Th € |
orepart n@m?%%nefd?%/ﬁ?ﬁf S FRR+o¥edt he nononers are 10
heated to 'é/emorrylcten sol ution and then the solution

is reacted to grve théroitel? ol Yrerod Theé murfiemely used

o5 thi thod .y -he, carcied . .out under vacuumto
facip:rtégfgg {l ng\lg‘f%ng“ hie nga?'T‘Tjes bYe productdesfanamers are

ReLtdg aei 4, Ofe Wabef a1 slurr ol.yneri zation _ _
method is ¢ areacter}&zareldg%‘l-l;%l hlanm%ﬁgms erhréh?ezf‘&léﬁmn 1s

+dla @ &g at fd i j oligd state pol yner .
i'n the for en%(%i@_g%gepg%%nﬁ i(l?fg eeiéatfl}éac Jalﬁ@g ‘T’g‘a%i?if this

nethddn o, eigeher--0f s the te i_.do j.s. et hod_or. ..
the 20 salryurry pol _ymgri zatgiglgn E&g%gd,l’%%{éﬁrﬁol %ﬁer???hjgltate

mononeEig Miebediatine fo5mofql omer sacyl rivative .. __
obt ai ned by acvlating the 'hydr%%\? Sr oup %ﬁd%ﬁ?'érgﬁ fo e °f
wptoup. The | ower acyl group may have preferably 2-3,

nore preferably 2-3 carbon atons. Acetyl ated nononers

are nost pre esahtyy USRS DFat hen r82C1d®MN s characrerized
in that monomers are reacted in a heat-exchange fluid to
give solid state polymer in the form of suspension in the
heat-exchange liguid medium.

In either of the molten acidolysis method ér the
slurry polymerization method, the polymerizing moncmer may
be in the form of lower acyl derivative obtéined by
acylating the hydroxyl group and/or aminc group. The lower
acyl group may have preferably 2-35, more preferably 2—3
carbon atoms. Acetylated monomers are most preferably used

for the reaction.
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16 The | ower acvl derivatives of the

nmononers nmay be those prepared beforehand by acyl ati ng

t he nononers i ndependently or nmay be those produced in

the reaction system by adding,gn acyl ating agent such

as acetic 5anhydride to the nononers upon preparing

the LCP. In either of the nolten

aci dolysis nmethod or the slurry pol ynerization nethod,

a catal ystTRay1 bredsedyl Nathevieactbons L dgsiLed. -
Exanpl es of the catal ysts ingl%dgggkggﬁiggfiﬁgh%gg‘s may be
tbopeungs epueldas wH @l dketadd N 8Y de @+ il PUt Yo ti Bonomers
oxi de) and diaryl tin oxide; organic titani'um

todppendsnslgh s hiataneMthdid deroani-oNyy t rddXi d8xction

al koxy titaniumsilicate and titani um al koxi de;

avgRaemnebygr abKahigne aear tdryeialngaldg@it caghexyl b§ acetic

aci d such as potassiumacetate; 15salts of inorganic

aphydrése KQSHY ; mbewhsracudofiexreBk3) ngngngaseous

acid catal ysts such as hal ogenated hydrogen (ex. HCL) _

When a catgmy@%thgrugédFh@h@mﬁﬂﬁnnaqﬁdalmsis method or the

catal yst added to the reacti on based on the total

andthY Bflyoehkzabhonersthag preferablytbeay0o2006ed in the

Egg& and npre preferably 20-200 ppm The
9" ber bbEaPhEBf r om t he pol ymeri zi ng react i on

vessel in ﬁnltef state and then, processed to give

pel | ets, fTakes"o7 ePS. 98TREVEEP i¥ahed4 oongsinic tin

fl ake or_powd 17. may be, if desired, heated
?ﬁﬁéﬁg%?%ns?%Fl?Ssgf?gﬁ¥%aFénu HefevagduntiéPulili hépt oxide)

, as..njt n.or__helium _ _atnosphere. The . _
%@ﬁpgﬁgg }e'ﬁg{téggﬁgétqfﬁéﬁ?ﬁbn?ngnhBT SPBPOINES) |Such as

timhtednso gk s th | s kept in the solid state
and rra%nbedi%%-gggt’)c a%%hgoe?-\ér aggyoféﬁl?wo@lkoxy titanium

Jhﬁiégecgﬁﬁogittiaﬁri]uﬁf A8, rdpés;enatL}ciarhvj.grlnqtq{'ﬁ?%eg?%eg;?%@eearth

obt ai ned by addi ng gl ass tiber "havi'ng

ﬂé@ﬂ?tgﬁl@f<ﬂf8cHFEBQy&B@ %Eﬁx?ngugﬁlgsknquin 'theaCPrate'
m xture using a kneadi ng machi ne Stch 5s Hsa o g
saXxes, okneddfganic acid (ex. K,S0:); Lewis acid (ex. BF3)
and gaseous acid catalysts such as halogenated nydrogen (ex.
HC]) .

When a catalys: 1is used, the amount of the
catalyst added to the reaction based on the total amount cof
the monomers may preferably be 10-1000 ppm, and more
preferably 20-200 ppm.

The LCP may be obtained from the polymerizing
reaction vessel in molten state and then, processed to give

pellets, flakes or powders.

The LCP in the form of pellet, flake or powder



(€2

10

15

25

10si ngl e screw extruder, twn screw extruder or the

like at a tenperature of fromnear thecrystalline

nmelting tenperature (Tin) to Tm30C. The

glass fiber to be adm xed with-the LOP has a nunber

average di aneter of 4-8um and may have a cut |ength 15

of 2-41rnm 1In order to provide a LCP conposition
conprising a glass fiber of the desired |ength, the

wandbei ont Of deelirekneathaigedis iadj sisbedagsoithay the id state
nunber average length of the glass fiber in the

PRGEed t VaguoPororposind mn gas 108ucR0Gumnirefeiabby, helium,
130- 200um 70The numnber average |l ength of the glass

3+ esrhisra he COR deompesiatiore obf athed hey tired de ddigadi NGs not
the LOP and the glass fiber is determ ned as foll ows.

ARt hbrF ofy datadcai nge t Rerigengs h wfe t hePgliassképberin the
in the LCP conposition> 25The LCP conposition

bt | shatfee tared ghagso¢ i Hed-BS0°U8ahdr pedfepansh. TRE-320°C. -
remai ned %ass fiber in the ash is dispersed well in a

m xture of ‘purPff e5ONRPE! tARE & TsUrimceEmienOnenvention may
il Liliter . (1.nm f the dispersion_is out on a gl ass

%%a%iélcéh%e%eggura?ed‘fﬁw'@ | &Rt H OfPBRe bG8 4 beymBeR average
| ispersipn.i s ngasure der .m croscope.|ln the _

%‘Q%Hrrp éez:g Cg:\‘nd@cs(g) Arati vas Cejlitg fld %?Ethénfiﬁgi‘%ﬁt the mixture

@ppldcatihon._aqic 0 BX60 (A ynpus Corporation

Toky%, Japan C‘a'Lv\r/{aBs IE%E%‘TQ% osﬁltcg’l n°¥ nggé‘%&étya WXqfre kneader,

81 speL sioneandk £ Agyd prog,, dat 5 apalyzed usipg the

irm(Eg)e Anal yzi ng 10%0?’?\/\2?%%\?% oofefﬁ/ﬂxéﬁf 82" Pe' D%ke at a

RiporatL, | BRYO.cxliPanhd dCLREM NELNRAITIEL" Oherting

temperature (Tm) to Tm+30°C.

The glass fiber to be admixed with the LCP has a
number average diameter of 4-8um and may.have'a cut length
of 2-4me. In order Lo provide a LCP compesition comprising
a glass fiber of the desired length, the condition of melt
kneading is adjusted sc that *he number average lengzh of
the glass fiber in the resulting LCP composition is 100-
200um, preferably, 130-200um.

The number average length cf the glass fiber in
the LCP composition obtained by melt kneading the LCP and
the glass fiber is determined és follows.
<Method Zfor determi@ing the lengtn of the glass fiber in

the LCP compositicn>

The LCP ccmposition comprising the glass fiber is
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According to the present invention, the amount of the
glass fiber in the LCP conposition is preferably,
5-100 parts by weight, nore preferably 10-80 parts by
wei ght and 15especially 20-70 jparLs by wei ght per 100
parts by weight of the LC?. The LCP
conposition of the present invention may further
conprise an additional filler selected fromfibrous,
banetldartcangdsiPowderhd i kFeakes gl addi s o i@t hey gh&SS ash is
fiber 20filler for the better nechanical or surface
properseads will heimoladediarthurd esofraderirafritde W@Rer and =
composi tion. Exanpl es of the fibrous
firfersanhy i Godudel silitaral(Gnnda bifbeéhe dbkeperaion is put
fiber, carbon fiber, aramd fiber, potassiumtitanate
PPbérg aSgnPRaivEberg: Betistare abrl 25wet tase dntte. gld8®s fiber
The average dianeter of the additional fibrous filler
ﬁ%e&qﬁ1@hép$ﬁ%e%@|eﬁ|@$¢ﬁwr§éedﬂd&numycr®ﬂ¢wkd In the
unless it does not inpair the object of the present
Fﬁv’@ﬁi?ﬁn o mayE PIRATA G beeXrmRBBgm df t keecasénstant

i g cross section of the flbrous filler is not
%PP F&2CERB " @i Bref 8P COPRpPESAN S vRE IS0 fgERP ratdPanc okyo,
? n two paints ar%und the cross section of the

FFn? was used to ob

SExaptes OFftEhet| Ahel faprgagion and
l er hite, calcium
I MR E L EA i LT SR

b ul it oxude nd di at om
?ég %g%gl gﬁ%ﬁ%?£ofam% dle nal -~ Tl??eréhgﬁﬂPhe JEEs ) to

qefpesihkobnaf 1 EAELAr §8€Phe | @iyay be 1-100
parts by weight, preferab ﬁ %agggpgg s by wei ght and

nost 15pr ehergbhky t [ r. 100 _parts
by wei ght of the E%Pég Rae %PQ%S#EOEB%F§% o# tR amount of

prhesgnkskN¥eREFONnMAYe féth%hD%QQErbﬁe %n%r%%qu%ey, 5-100
addi tives that are conventionally used #o resin
parpesblyl org,ghtit)! essd P Lbly 10-80 parts by weight and
especially 20-70 parts by weight per 100 parts.by weight of
the LCP.

The LCP composition of the present invention may
further comprise an additional filler selected from fibrous,
lamellar and powder fillers in addition to the glass fiber
filler for the better mechanical or surface properties of
the molded articles made of the LCP composition.

Examples of the fibrous fillers may include
silica—alumina fiber, alumina fiber, carbon fiber, aramid
fiber, potassium titanate fiber, aluminum borate fiber and

wollastonite.
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20 not inpair the object of the invention. For

exanpl e, nolding lubricant such as higher aliphatic

acid, higher aliphatic ester, higher aliphatic am de,

hi gher aliphatic acid netal sald, co/ysiloxane and

fl uorocarbon resin; colorant such as dyes and

pi gnents; antioxidant; thermal 20 active agent nay be

adm xed. ' Mol di ng | ubricants such as higher

al i phatic aicédavkirgher albpBakiC &8tehe NMGRLL onal <ibrous
al i phatic acid netal salt cr- fluorocarbon-type

Sutiaect asedmayn behaddedretrt ide pel IiRits ShecOrihe LEP initea
conposition before subjecting the pellets to the

wolesng proocdsss swtit hamddier agend adhpre t @4 herQut ehesent

- surface of the pellet. The term "higher aliphatic"

usE¥eherei Andefrels rre fchogel haveng .CE60GR5 aliphehé Cease of
noi ety. The fibrous, lanmellar or powder filler and the

%02 a88PEF oREFtéBRpOhetthendieowsldeilter t he h6P circle, the
ggngﬁsltipn and nelt kneading the m xture using a ‘
kA8 hG" macHiiie® $teh® as-Banblayaed terd i sargatter between  two
sigg%e §creM/ex%ruder, twin screw extruder or the like

BOHATT eAPRIAL Ut e of FPFRNT &FBUARA PR theyStalkine

mel ting teﬁyera ure %T to Tm+30C. 15 According to

the present Thventi on, %H% Lepetdaposind grrwdamr £51hgrs may

e.additional fibrous, |amellar or powder filler

%ﬂdTE?Qt%Egﬁddﬁfﬁghé%eCoﬁﬁggﬁHF% FHTRRRIT R ondpbdorhEe, clay,
fi fille st shave DTUL within the range of .

%%%?%6562%%0Tﬁ%%=%%gﬁﬁ 83’ LALLM oSG ehavk Hgfal um  oxide

YLg0f + {805 360C which conprises: 100 parts by weight

of a mho?ly aromatic liquid crystalline polyner having

a crystall4 in ey at of, .310-410C_.and . _
5- 100 partsﬁﬁygﬁg%%h?m% ‘a % agégfﬁ gﬁ%ﬁgeﬁgg*éLEﬁﬁﬁeﬁn che

nyer agepsls & o 8f -¥s d.a_nupber average
| engt h of 1g%§§d%unf?%8$ﬁé%éﬁgléggengboﬂspﬁé Qg 1-100 parts
senvest sional et hodssugh hnj Lan | di n N
cgnpresgioﬁ ﬁ%?ding,§g§trg§?gn ﬁ%%d?ngggndwﬁgg%“ and most
poé ke AgolP UHye Bazdesi b r t .
el ectroni% conpo%ent. wé&gﬁc%égw%sg% E§pRY weight of
she faC2. nount type el ectronic conponents provided by
the present invention include swtches, relays,
connect er sTheondengenposeiils, dff afife SADBLA: MPAYLES i on may
antenna and chi p antenna. The
Bleeheoni counperent oofe t herpr esené | V@i 0fedS that  are
sui tably sol dered on the surface of a substrate such
FEPURCLoREUlY boed dfektheainr earb60L d@bne PRI 8580 rBey are
sol der alloy and a flux. The electronic conponent of
Rdle iHRHY ofihEnveresctesst f luwe nigrahtesneven fdr i bxample,
is soldered with a lead free cream sol der whose

{7y poRicastasshEph @s 200h250GlEventié heatwd higher
to such a high 15 tenperature, the electronic
TormRbHent 6F “ERe iNhEWRY onl debelbps amd der, dnlghemBbliphaz:ic
war page and therefore, causes |less flux mgration
%?b% tal 'salt, polysiloxane and fluorocarbon resin:

colorant such as dyes and pigments; antioxidant; thermal

—_ .o ~ ; . . . .
stabilizer; UV absorbent; antistatic agent; and surface



10

15

The cream sol ders suitably used for soldering the

el ectroni c conponent of the invention on the surface

of a 20substrate such as a circuit board are descri bed

as follows. The ckgam sol ders may be any

of those conventionally used for surface nounting

el ectroni c conponents. Exanpl es of sol der alloys

conprised in the cream sol ders may include |ead-fre

zof e afdroy suswahe asdh&ns Ag- Cu, Sn- Ag, :

Sn-Cu, Sn-Aa-Bi-In, 22 Sn-Si and Sn-Zn, and :

Ph- cont ai Mol sof darbal daytss ssiedt: ass iz e £UL BCHRStic acid,

sol der. Those sol der alloys may he conprised solely or

hgleerd naphaini of e s ver orh gt er | a1 idte= €1 €age 5@ fl€fal salt or

Among the sol der alloys, lead-free solder alloys are

Pred e apionsedrd nswi tavtoint heay es¢ raddé@nt § OFhaIShdlets of

| ead_under RoHS in EU. Anobng said | ead-free sol der

% oyST SRMRPSCE i@ oy it erosabpeeténabl yhaispdlinsyi ew the

of its excellent heat and fatigue resistances. 10The

B E oPdeFe§Sed 70 tHhétor 8Bentadanteneidbareontpr i s acuter

sol der_al Loy and a flux. The f|ux nay conprise a resin

W ©HCF sCEheFaRe bfet he ﬁﬁﬁ(%ﬁﬁpaﬁgﬂgaﬁrn@hﬂyhﬂ;iC" used
| c_hal ogenat.ed conpound, thixotropic agent and

CranT CEOTRNtC TITE AN LHorc1 (e BbRASTiC moiety.

ingredient%1 t@e flux ngy'fU{ther conpri se one_or nore
[ Rel udt

. b . . > 9 > .
optional additives I TR i i 8ki dbader filler and the

2314 (091 00e0%, S15) hog SR | ghel 108 SBenls

anti1 T oam ng agent, rsi

204 ol enailaatls dos el OGS, Sl LD 0, e

the flux may inc e natur

dHSiThntfHSPr ARQELI ongt edy Losi n,; pol ynerized rosin.and _
hydrogengﬁgd rosin; and éghtﬂ%Iﬁ£e¥egfﬁ§“éu8ﬁ§5§°e" =Win

Pt e sé ef rudpot YoiF eEhane; x i L’-litC%n%em%%q)éyc‘ r%xeotfani;ﬁron?naground

acrylic resins. These resins may be usedlsolély or in
ol Ned i O e tdl OIn P Sape@Bure (Tm) to Tm+30°C.

According to the present invention, the LCP
compesition comprising the additional fibrous, lamellar or
powder filler and/or the additional components in additicn
to the glass fiber filler must have DTUL within the range
of 280-360°C.

Thus obtained LCP compcsition having a DTUL of
280-360°C which comprises: 100 parts by weight of a wholly
aromatic liquid crystaliine polymer having a crystalline
melting temperature of 310-410°C, and 5-100 parts by weight
of a glass fiber having a number gverage diameter of 4-8um

and a number average ength of 100-200um is then molded



10

15

20

Exanpl es of the activating agent in the flux may

i.nclude salt of an am ne conpound such as net hyl am ne,

et hyl am ne, n-propylam ne, isoprolyiam ne,

n-butyl am ne, di nethyl am ne, dj,erhyl am ne,

di - n- propyl am ne, -

5di i sopropvi am ne, di - n-but yl am ne, tri net hyl am ne,

triethylamne, tri-n-propylamne, triisopropylam ne,

ueDo6t hanabamiene.: odiagt hasehaw neuef t1iethanalamine, 14;,4

and an acid such as a hal ogenat ed hydrogen sugh as !

hglzdpnekltbdshCmaﬂ:ﬁdngﬂdeﬁyﬁﬁ@aﬁ)@mﬂol@ﬁi% Hd ®low molding to

carboxylic acid such as 10 oxalic acid, nalonic aC|é,

sucei ai geacteld auipice atbah-gtybar kCed8€ikdnic component.

diethylglutaric acid, pinmeric acid, azelaic acid,

sebaci ¢ ackdimphéei ofckde fomBEREeaGhsundi ¢lWeol E€ectronic

acid, caprylic acid, lauric acid, nyristic acid,

parpPEeRtaci Hrovifipdol biyc adied, mtei€naci thveh€BhC include

acid, arachic 15 acid, behenic acid, |inolenic acid,

PEhEER @S aci TR L 3Xmr odpRinealtiar sci diordiaretemd, ol podpisoni ¢rans,

acid, citric acid, malic acid, glyceric acid and

FaReTe BefWleTheaReeivat?ng apént antrapnbe used sol el y

or in conbination of two or nore. The flux of the

cream sol dePS USEHCFROR e $PBRERENPOPAVEhEi Dnesayt invention

Qgeggg Q£y‘con9rise | ess ghan 30wt % of the activating

dgent - bagad SRTERESHoPRI tRFo AT Y HRf f4 uxubstrate such as
he .qrgani c_hal ogenat ed conpound contained in the flux

i T R T N

& "4 “conpduhd r? sFRG3EhI DPHRE BPBRTAEIBE & sclder

L ogli pe. anpl e or gapi ¢ hal ogenat ed conpounds nmay

%Zgﬁ?4-%$%rggn-§%§%tano?fh%alSEE%EFQBLEIiEH%PPEent of the
te; S as.ethyl bronpacetate, ethyl ,

gg%?%ﬁ%%ﬁprV?i%g%§et%§$Sa-%?%ﬁnp?bﬁ?&hé?ﬁ, BYRYI Mot s

3o bEorREr QpLAnat e jnethy| - ,
9?1%??%?18?%%,%6?ﬁeggﬁf%ﬁosIéﬁ?%t%?l¢%ﬁdﬁ%%%ﬁeHEltlng point
abi ghatyd Gy 5, carbeXyld G- aci such _as 2, 3-di brono ,
sﬁp%?nf%%gbi gaﬁ?%gff8,32,l % 18T heictrohokPescl & high
asmfle r Heh pgenated @l@yﬂr%rﬁbkggn%p AT QW O)Exgenﬂ/llvention

brom de and 4- stearoyl am no rom de;

betogepat ed abkylandesysyuch - . cher

bi s(ZtEIg- di br onopr opﬁ)?ga?gﬁt r‘{galsraprﬁgfe, aRI?N,“I{l]f"e\;-Ofel’O canses
less af 2uld- i br 900K Opybd1 &HCCi nani de; hal ogenat ed

hydr ocar bons such as 1-brono- 3-nethyl - 1-bzrzen,

2, 2-bi s[4-The cream solders suitably used for soldering the
(2,3-dibronnpropyl)-S,5-bron0pheny|fproDane;
tbéogermtedcomponent of the inverntion on the surface cf a
et her ssuchasbi s( 2, 3-di br onopr opyl ) gl ycerol and

Tvh AT hyE ob priopanea b s£2u B: dbbaoavpropybyethBEd as follows.
hal ogenat ed 15ketones such as 2, 4-di bronpacet ophenone;

hal ogenat eBh@r es®rsarch &lders may be any of those
N, I V- bi s(2, 3-di bronpr opy) urea; hal ogenat ed sulfones
SerheRslena; Avt ridssshonétby| sutfane; sucsitiates sUeBtronic
as bi s(2, 3-di bronopronyl)succi nate; and i socyanurates
SUUPCBRNEF | s ( 2E87HP beonmopr opylyesomyidruyrat eomfhesed in the
orggnic 20hal ogenat ed conpounds may be used solely or

T %‘BnﬁPﬁgfei’:ﬁnmay include lead-free solder alloys such as

Sn-Ag-Cu, Sn-Ag, Sn-Cu, Sn-Ag-Cu-3i, Sn-A¢g-Bi-In, Sn-Cu-N:i,
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of two or nore. The flux of the cream

sol der used in the Present invention may preferably
conprise equal to or |less than 20w % of the organic

hal ogenat ed conpound based on $he 25total anmpunt of

the flux. 25 Exanpl es of the Thi xotropic
agents contained in the flux may include pol yol efin

waxes such as caster wax; fatty acid am des such as

frx iy lene $mssmeaaaﬁldnq Selskihuhgd UneR MaXES$YChycy 25

as N-butyl-N -stearyl urea; 5 polyners such as

polybt hghéregliycolsolpelyet hyl eResexi d81der alloys may be
nmet hyl cel | ul ose, ethylcellul ose and

Rydapotgethycdelll oseinamtbrniotgaive par tivel s SH6heaSn the
silica and kaolin. These thixotropic agents may be
Gs&8d™s6PéRgrer in conbination of two or nore. 10The
flux of the cream solder used in the present invention

may pref er ABPPIcEREr isod drpuakltoyer lesd-fhas 30Wd¥rofalloys
t he thIXOtr%PIC agent based on the total anmount of the
PFﬁXprefera Yy usSed in ‘E%%ﬁppesqﬁetfﬁstW{ﬁﬁn@n for using
iolvenﬁa g %lned inth

BFPUR P ﬁeﬂPlePhyIéﬁ@@%&é@ﬂﬁbdéW@rﬁwaaIﬂgid°r alloys,
gglgﬁhxlen gjgccldlnethélether tetraet hyl enegl ycol _

fhyleth i ethy8hEgl HEBERPABAEL Y324 hdm, ~ view of its

| | butyl et her, di et hy! | ycol
R RSLe I REr. ety ERdgSodemIomER ether, 20

di et hyl ene c nmnoph | et her, diethyleneglycol _
monobut vyl g%étg%e d.%r§§§reﬁﬁﬁf§céP e prgsent invention

| h I_et I
%2§§5¥§Fgg OFBQQ %exyﬁgécaﬁé egﬂﬁ%iben%@a&ggggFﬁﬁhfme*lse
qakeata witehhyl adipale, gekgglfaebacate di.but

sebacate, dibtyl phthalate, scane’ tlvaé&ng agent,

dighhykenggbyeak « duPEORYLERAT! XEqho iy EhVE%%? Y52

and 'organic

solvent.

In addition to the above ingredients, the flux
mzy further comprise one or more optional additives
including antioxidant, anticorrosion agent, chelating agent,
leveling agent, antifoaming agent, dispersing agent,

frosting agent, and colorant, if desired.

Examples of the resins in the flux may include

natural resins such as natural rosin, disproportionated

rosin, polymerized rosin and nhydrogenated rosin; and

-synthetic resins such zs bclyester, polyurethane, silicone,

epoXy, oXetane, and acrylic resins. These resins may be

used solely or in combination of two or more.
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hexyl enegl ycol , 1, 5- pent anedi ol , met hyl carbitol,

butyl carbitol, propyl eneal ycol nononethyl et her

acet at e,

propvl enegl yCol nonoet hyl et her acet at e, but yl car bi t ol

S5acet at e, "- net hoxybutyl acetate, tri et hyl enegl yco

but yl met hyl et her, and triacetin. These organi c solvents

may- be used solely or in conbination of two or nore.

The flux otxthpléeseam sakder-used ify the. present . ¢1ux may
i nvention may preferably conprise equal to or |ess S

thaRudes0w 6 ob £t hen organic sehypeRthdasednhond hgetalalyine
amount of the flux. The above descri bed ’
eFeakrBdhder hspappyiedite,a isuvbsbnatemsHel ag-8uryiamine,
circuit board, electronic conponents of the invention
arBeRBUARBENON the sulsstersatyelamainde t hen, fixedn-p5BYylanine,
heating the substrate in a reflow soldering device to
etteePrspydering: di-n-brciomting to t herpnesaM anine,
Lnyention, the reflow soldering device used in the
#EF?BRFn@méFﬁp may e -anp rsie ks eonventiconabpyopgedmnine,
for surface nmpunting el ectroni c 20conponent on the
I&?‘P%’ﬁﬂ*a‘a‘agf*ﬁ“—?%cl%%@amwaapéa pef kowesbkdelamgne; and an
devi.ce agg forced-air convection reflow sol dering

devic&nch as e halogprateshpardrasenofsuche aof hparochloric

ol derj tep may be determned according in the
%b%gerﬁnl%gng}’gﬁ%%%%??cZﬁ?ﬁél'el REt Porff T RUAPbhenecel thech as

Ly i on.. devel gps .l ess warparge even after refl ow
5%?%2%iré}%ﬁg malonic acid,’ slccinic acid, adipic acid,

glutaric acid, diethylglutaric acid, pimeric acid, azelaic
acid, sebacic acid, maleic acid, fumaric acid, diglycolic
acid, caprylic acid, lauric acid, myristic acid, palmitic
acid, . iinoleic acid, oleic acid, stearic acid, arachic
acid, behenic acid, linolenic acid, benzoic acid,
hydrexypivalic acid, dimethylolpropionic acid, citric acid,
malic acid, glyceric acid and lactic acid. The activating
agents may be used solely or in combination of two or more.

The flux of the cream solder used in the present
inventicn may preferably comprise less than 30wt$ of the
activating agent based on the total amount of the flux.

The organic halogenated compound contained in the
Tlux may be a compounrd comprising chlcrine, bromine or
iodine. Examples _of organic halogenated compounds may

include halogenated alcchols such as 3-bromo-l-propancl and
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hi gher tenperatures and therefore, can be nounted on
the surface of a substrate wth a | ead-free sol der
causing no or |less flux mgration. The
present invention is further dgscribed in reference to
the foll ow ng Exanpl es. The foll ow ng exanples are
intended to illustrate the invention and are not to be
construed to limt the scope of the invention. In the

ex@npl esoneorb ot ,| Ve Lxagehesc8el gwi pA0f oLl oM PG L o1 At e
abbrevi ations are used. FOB: 4- hydroxyble%zoi c ac% oxylate

BONG s 6sthyldr axy 2hpapbirheics @£t NDA: 2061 "aPBLbAL €88 v1at =
di carboxylic acid HQ hydroqui none 15TPA: terephtﬁ%ﬁ%mt“’

sty Goass ofidpersgyiadditte, onaltiyill | 8F$ro@bbroghass thi Pefetny:
T-790 (Nippon Electric dass Co. Ltd., Shiaa, Japan),
el avorlaye diarstteronditien rave ; | englbgedamed 20682 hatic
glass fiber PX-1 (Asahi Fiber dass Co., Ltd., Tokyo,
FeenY L ifunter dsvesagh diane? e3+d10gomo nunheri raver aged  and
%e,n(gth: 201 70um GF3: gl ass fiber FT591 (Asahi Fi ber

a ’Sl?OO]'.?’,’ 1L§’d".6,_111?51@;%‘,Om%@ﬁ??%r‘@@lldavbahg@enated benzyls
di gmeter: 13um cut Ienqth: 3mm
suc as 4-stearoyloxybenzyl bromide and 4~
stearoylaminobenzyl bromide; halogenated alkylamides such
as bis (2, 3-dibromopropyl) —-o-phthalamide, N,N,N',N'-
tetra (2, 3-dibromopropyl) succinamide; halogenated
hydrocarbons such as l-bromo~3-methyl-1l-buzen, 2,2-bis[4-
(2,3—dibromopropyl)—3,5—brompphenyl]propane; halogenated
ethers such as bis(2,3-dibromopropyl) glycercl ‘and
trimethylolpropane bis(2,3-dibromopropyl) ether: halogenated
ketones such as 2,4-dibromoacetophenone; halogenated ureas
such as N,N'~bis(2,3-dibromepropy)urea; halogenated
sulfones such as o, 0, a-tribromomethyl sulfone; succinates
such as bis(2,3-dibromcpropyl) succinate; and isocyanurates
such as tris(2,3fdibromopropyl)isocyanurate. The organic
halogenated compounds may be used solely or in combination
of two or more.

The flux of the cream solder used in the present

invention may preferably comprise equal to or less than
20wt% of the organic halogenated compound based on <the

total amount of the flux.
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25AB: al um num borate fiber YS3A(Shi koku Chem cals 28
Corporation, Kagawa, Japan) dianeter: 0...5-1.01.1m
averaae |length: |0-30"m Synt hesi zing Exanple 1:LCP 1
PoB 234.8 kg (L699 nol es), Boggso.gkg (5 noles), HQ
38.3kg (348 noles), NDA 75.2 Kg (348 noles) and acetic
anhydri de 254.3 kg (2491 noles) were fed in a 0.5 nB
pol ymeri zati on contai ner made of SUS equi pped with an

agi tating devinge-andra heat —exchanger . i Lrogen |
gas at nosphere, the m xture was hea?ed’%@%ﬁ??ﬂeééggﬁ%ned o

tBet enper atay eidOl dddGoVves1 drhauiy-aRd kept At thesior wax:
tenperature for 0.5 hour. Then the m xture was hea &d "
fot848Canver Sariigs Wstdhdi sd | 140Gy oPtedde pisstearamide:
by- product, acetic acid and pol ynerized at the
tenpeihturd fore80waixkst esuchheast e uwssWe JitdNe  urea;
pol ynmeri zati on contai ner 15 was reduced fromthe
BPAVBHRET i TP essureol eyt enegdyes 170 gBInEs:: ke oxide,
reaction_was further conducted for nore 30 m nutes at
TRE Yt e85 uP_OSThi EtpvAcAltied cafe eand t hedtrokgeehet ckhe ulose ;
reacti on becane the predeterm ned | evel and the
ﬁ%ﬁyﬁﬁPF?éPFGnRﬁﬁﬁ%ﬁ%%ﬁ'%%%hséal@dlifheanuﬂxémntmas These
go.teﬁningted béginducing nitrogen gas to the
BhFAFheP L S02PRAESt REYpPEsdifad | $0keey cont afnepmivasation of
fncreased to 0.1MPa. The valve at the bottom of
po?ynérizﬁ?ron cont ai ner was opened and the content of
t he contaipgr S puLlﬁg out through a dice to give
strands of * ﬁe%gPépSFv F, Gr&ar 9olggy wHrd ptepbhgnpresent
t.to. give Lets. _ The crystalline
%?#%@O%eﬁ%ga?ggé“ﬁ?bt%e ROt e ddét ertii ned Hyess than
oS ferepti ] cal ori net s 331C and the _
ol Lot | S aRRt R pE B eRE) PEed%orn, hie bhratnemovat of

prepel yger 10kg were fed in the vessel of a
40L-tunbl e dryer made by SUS. The gas phase in the

vessel WﬁsE%&ﬁél@E 890£heAé%ﬁénﬁgesgaéegggfg?a %dngg in the

exchanged by nitroaen gas, e Vessel "wa

i56pm uRger nit as., [hour _and_t 0
p e A s S e A

boletwpl bgekeptoihe pelibglhs Jind1g solid._state,, The
solid phase pol ynerization Wgs effect ed é?“f%g““f*e“eglyCOl

denpenatstketpr 5 howistrAfitslediNdieact i ON WAS ot 10l ethor
conpl eted, the vessel was cool ed ‘and stoppeg rotaf|Xg,' T
ettt heepeyletcdf LCP donesutbobtabped. Thegisrhyien giycol
crystalline nelting tenperature of the LCP 1 was 3%38. -

monohexylether, ethyleneglycol monophenylether,

diethyleneglycol monophenylether, diethyleneglycol
monobutyl acetate, dipropyleneglycol, diethyleneglycol-2-
ethylhexylether, a-terpineol, benzylaicohol, 2-hexyldecanol,
butylbenzcate, diethyl maleate, diethyl adipate, diethyl

sebacate, dibutyl sebacate, dibtyl phthaiate, dodecane,

ZetTradecene, dodecylbenzene, ethyleneglycol,
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Synt hesi zi ng Exanple 2: LCP2 PCE
195.9:<g (1416.8 noles), BONG 7.6kg (40.5 20nol es), HQ
31.2kg (283.4 noles), NDA 61.3kg (283.4 noles) and

acetic anhydride 212.8kg (2084.8 noles) 0.5 nB

pol yneri zation contai ner made ?f SUS an agitating

devi ce and a heat exchanger. gas -atnosphere, the

m xture was heated were fed in a equipped with Under
aiitregeanktrog-the rogmy . onperature for. Q.5. .
hour.ghen Fhé nixturgﬂaa§9ﬁ2§¥g§£F%H§48C SVer Gihsaes tycol

Wetdyldneti l/kbng out the Product; acetic acid.,and .
pol ynmeri zed at the tenpé??%ure forl%ﬁ'ninutegfgfﬁgﬁarbltOl’

bheypressureli n thepalay®fidati 0ONmEARLAENEE  PHUBS Lcetate
reduced fromthe atnospheric pressure to 20 torr over !
POorvAgheglythe reachbenhyas dhyxt he cenguct ed fQh 1 carpitol
nore 60 m nutes at the pressure. Sixty mnutes ter,
eletedeque oB—thhosapntgn becam%tbﬁg,pred%&g@mggq@neglycol
| evel and the pol ynerization contai ner was seal ed. The
PEAELPERNASTEROTt ermichat edabyetiimduci M@ eBiet r®GSMN &S sbQvents
the container so that the pressure in the container
Wag PRcreadedct8lp. aMPan Thabvalave oat otthewbobromoek .
pol ynmeri zatj on _contai ner was opened and the content of
the cont ai hBR Wa¥*pQIf ddeorream osghdear disedt dngitne present
strands of the liquid crystalline 15polynmer and then
they™ward Y t Brgfeapel| stemprigepepual to or less than
grystalline nmelting tenperature of the LOP 2
gg?%ﬁn%%e%ﬁ%/%ﬁ??ﬁﬁ% ?hYeREakassE oAl dhiaeteyalasmount of
g%gc lgynthesizing Exanple 3: LCP 3 POB 149. 8kg
82. ‘ol es), 30N6 74.9kg (398.2 20 noles), HQ
57. 6kg (52 les) .. TPA.87.0kg (523.5 noles) and
acetic anhsggiggoﬁ%Ggﬁﬁﬁrﬁgﬁﬂi%%%ﬁﬂeﬁSlQ%ﬁel$eapphiad to a-
I i zatiop. contai ner made_ of SUS equi pped
o PR G a0 Lot A9 BoviEelAR P8 REar cLREhaRBAF. CoRfenents of

?Egr?gﬁﬁ$9§§naggpsﬁg§£€edtQg %hét%£ s rgtg?aggg %%gg,

by heating the substrate in a reilow soldering device to

fixed

Hy

effect soldering.

According to the bresent invention, the reflow

1 . . o — . .
soldering device used in the reflowing step may be any of

those conventionally used for surface mounting electronic
component on the circuit board including infrared reflow

soldering device and forced-air convection reflow solderina

device.

The temperature cf the reflow soldering step may
be determined accecrding in the conventional manner

“he electronic component of the invention
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31 tenperature for 0.5 hour.Then the m xture was

heated to 348C over 8 hours with distilling out the

by- product, acetic acid. Then, the pressure in the

pol ymeri zation contai ner was rggduced fromthe

at nospheric pressure to 10 5 torr over 120 m nutes at

the sane tennperature. The reaction was further

conducted for nore 90 minutes at the pressure. N nety

tendlessaftess therdorgue ofothesfeaction-pecanethe ;o .-
predeterm ned | evel and the polynerization container

haghsealtetpetheureactdod was degiofid)at 88nbre Hunted on the
i nducing nitrogen gas to the container so that the

pressoeeoifn a uwontaiaer:i vas 4 NedLaseed 0s01dMPacafheng no

val ve at the bottom of polynerization container was

opehedsahliuxheigoateab.of the container was pul | ed out

through a dice to give strands of the liquid

crystal | i nE2polBaRserdhd inlvem tlisirhey sweferehert ddid€ibed in
ellets of LCP 3. . The crystalline melting
RRPEFAFEr etBf the LEPS lpsticrar nedemyldstf er efhieal following

scannhng cal orimetry was 330C. Exanples 1-4 and

TORPRr &I FECEXARAES A -1° Pldp@tariten tWfe LOPvention and are

gggpggiliog ZOtéPs and fillers shown in Table 1 were

AP Xed®usF ng° RS HENSE heP hiReF &hG EKeRe kifedded ingiengian.

twn screm&ngr%der (TEX30 c(-353W2V, The Japan Stee

Wrks, LTD., ToRyo ™ ) £6%i SRR b oskerpassi helow,
e £ M. 0 . 32 _contained in the LOP

g%ﬁéég???o%bgﬁgbiéélfﬁﬁLaﬁ? PﬁggtOP conposi ti on under

PSEM DOAB veL e det st i ped and shown in Table 2. Fl ux
nigratio% tes? QS%ﬁ%s %B?gined LOP conpositions were

goled ton4-bours._ ' ¢, and .then nol ded using an
injectionyn%?d?ng ﬁ%%h?%é‘ a?fgﬁiA, Funac. Ltd.

Nﬁﬂﬂ@@%ﬂnaﬁﬁﬁﬁgﬂeﬁg &5§¥é%€£§%i%$€£§rature of 360C

and a die tenperature A test piece wth
BoeLabrbguihoak (B) inserted. in 10 the resin part

(A). The size of the resin part of the test piece was
1BAM xedbpntXaliamuc-TRe preci se shape and size of the
test piece is shown in Figures 1-1 and 1-2. The

|BLaesi EAbevalyegitNohhe Figyeesrepresent the size in

r‘r‘r‘n .

GFl: glass fiber T-790 (Nippon Electric Glass Co. Ltd

Ny
Shiga, Japan), number average diameter: 6um, cut length:
3mm.

GF2: glass fiber PX-1 (Asahi Fiber Glass Co., Ltd., Tckyo,
Japan),. number average diameter: 10pum, number average
length: 20um/70um

GF3: glass fiber FT59:1 (Asahi_Fiber Glass Co., Ltd., Tokyo,
Japan),number average diameter: 13um, cut length: 3mm

AR: aluminum porate fiber YsS3a (Shikoku Chemicals
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On a substrate, cream -sol der (M/05- GRN360- K2-V, 15

sol der alloy: Sn-Ag-Cu, nelting point O the alloy:

21900, Senju Mel-al Industry Co., Ltd., Tokyo, Japan)

was put, the test piece with nptal term nal was

nmount ed, and fixed thereon by reflow sol dering the

sane using a infrared refl ow sol deri ng machi ne

(SAl -2604M Senju Metal Industry, 20 Cc., Ltd, Tokyo,
JapanyatThe, r efdgawsol depkng cych@ekbel uded 70 oémeong%erade
at tenperatures in the range of 200- 260C and 4 ‘
$eonghids at-B8epperatures in the range of 230- 260C

(Peak tenperature was 260C). Two refl ow sol deri ng
ByvkbssueirgcBredumoledl : Bfber that, the substrate with

the 25test piece was left to cool to the room
tenperat ur 803 334.8 kg (1699 Theldées! pireeco DKMt @d RABles),
tho substrate was broken with nipper or plyer.so that

ERe 3BCRkgonpds tioreas ¥RRDUEd 2f nam (1S M Bds) and aceric
termnal. The netal termnal was then visually

BBEBRTEESt o° 3hed wHet héF48E nptlehd fwame nifgkat ion ma®.5 w

~occurred. The nunber of the test pieces on which flux

RP oY 3fF on®haS obServaiNias Bade of0R0 &St gqeidpesdnagith an
counted. The ratio of the test pieces with flux

fPgratiof F&§VIrewR n eTAR 2 shilirfe- deVetiepnehtrogen gas
test %ggbnnector t est eieces havi ng t he shape and

87 72°BRoWA’ i n Figur B3*551%and2s 2 st osh ephFed urider room

S ndi.tio . above. The nunerical values in .
%E@pf?gﬁ?ggz 5% egr%ge%‘t THe’ si ie Flﬁuﬁ“m a¥us %AR%i kB the

£ est, . pi s. were sl der 15 . on a substrate
ugﬁgggé gréaﬁgrcfggﬁfg% der ghagr e R % oy heated to

sokeeri onrdi i} as,ahove. After the two cle
reflomﬁgg?ge?in%&ggg igﬁb e é&?léﬁénguH%?Faﬁ%%VAFH‘PE@duCt'

seaneet ofcwas d:af t . 60l ,Le the rpom tenperature.
After that, the hefbhg&bflfhg 4 gorgggg té%h?ﬁ§t“rv for 30

ROANRESE Or thest 2Q quiees%Qﬁ'ewe{ dﬁ%igég%%@&%?.‘éﬂ?o§8ntainer

coordi nate neasuring machi ne

(ag pekaied, HaRagNe, adRP§Ph Lo dater g'u?% ffoati\;tﬁséong:
the test piece. Results are shown in ?ab e 2. 4 over
TabherdteslLOPThD reaction was further conducted for more 30
minutes at the pressure. Thirty minutes after, the torgue
of the reaction became the predetermined 1level and the
polymerization container was sealed. The reaction was
terminated by inducing nitrogen gas to the container so
that the pressure in the container was increzsed tc 0.1MPa.
The wvalve at the bottom cf polymerization container was
opened and the content of the container was piilied out

through a dice to give strands of tre pfepolymer, i.e.

liquid crystalline polymer with low polymerization degree
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.and the prepolymer was cut to Give pellets.

The crystalline melting temperature of the
prepolymer aetermined by differenzial scanning calorimetry
was 331°C and the melt viscosity was 16 Pa's.

Pellets of thus obtained Prepolymer 10kg were fed
in the vessel of a 40L-tumble dryer made by SUS. The gas
phase in the vessei was kept at 200°C. After the gas phase
was exchanged by‘nitrogen gas, the vessel was rotated at
15rpm under nitrogen gas flow of 120 L/hour and the
temperature in the vessel was increased to 290°C over 1
hour while kept the pellets in the solid state. The solid
phase pclymerization was effected at the temperature for 5
hours. After the reaction was completed, the vessel was

cooled and Stopped rotating, and the pellet of LCP 1 was

obtained.

was 333°C.

Synthesizing Example 2: LCP2

POB 195.9kg (2416.8 moles), BONG 7.6kg (40.5
moles), HQ 31.2kg (283.4 moles), NDA 61.3kg (283.4 moles)
and acetic anhydride 212.8kg (2084.8 moles) were fed in a
0.5 m?® polymerization container made of SUS equipped with
an agitating device and a heat exchanger. .Under nitrogen
gas atmosphere, the mixture was heated from the room

ctemperature to 145°C over 1 hou- and kept at the
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temperature for 0.5 hour. Then the mixture was heated *o

348°C over 8 hours with distilling out the by-product,
acetic acid and polymerized at the temperature for 30
minutes, then the pressure in the polymerization container
wzs reduced from the atmospheric pPressure to 20 torr over
70 minutes. The reactior was further ccnducted for more 60
minutes at the pressure. Sixty minutes after, the torque
of the reaction became the predetermined level and the
polymerization container was sealed. The reaction was
terminated by inducing nitrogen gas to the container so
that the pressure in the container was increased %o 0.1MPa.
The valve at the bottom of polymerization container was
opened and the content of the container was pulled out
through a dice to give strands of the liquid crystalline
polymer and then they were cut to give pellets of LCP 2.
.The crystalline melting temperature of the LCP 2
determined by differential Scanning calorimetry was 323°C.

Synthesizing Example 3: LCP 3

POB 149.8kg (1084.9 moles), BONG6 74 .9kg (2398.2
moles), HQ 57.6kg (523.5 moles), TPA 87.0kg (523.5 moles)
and acetic anhydride 266.0kg (2606.0 mbles) were fed in a
0.5 m? polymerization container made of SUS equipped with
an agitating device and a hea- exchanger. Under nitrogen
gas atmosphere, the mixture was heated from the room

temperature to 145°C over 1 hour and kept at the
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66. 7 Com Ex. 3LCP2 100 AB 42.6 Com Ex.41LCP2 100 GF3
42.8 Com Ex.510P3 100 GFl 53.8 Table 2 fill er
di aneter*1 (11m

temperature for 0.5 hour. Then the mixture was heated to
348°C over 8 hours with distilling out the by-product,
acetic acid. Then, the pressure in the polymerization
container was reduced from the atmospheric pressure to 10
torr over 120 minutes at the same tenmperzture. The
reaction was further conducted for more 90 minutes at the
pressure. Ninety minutes after, the torque of the reaction
became the predetermined level and the polymerization
container was sealed. The reaction was terminated by
inducing nitrogen gas to the container so that the pressure
in the container was increased tc 0.1MPa. The valve at the
bottom of polymerization container was opened and the
content of the container was pulled out through a dice to
give strands of the 1ligquid crystalline polymer znd then
They were cut to give pellets of LCP 3.

The crystalline melting temperature of the LCP3
determined by differentizl scanning calorimetry was 330°C.

Examples 1-4 and Comparative Exampies 1-4

Preparation of LCP compesition

LCPs and fillers shown in Table 1 were mixed
using a Henschel mixer and then, kneaded using a twin screw
extruder (TEX30 o-35BW-2V, The Japan Steel Works, LTD.,

Tokyo, Japan) to give LCP compositions in the form of

pellets.

The number av

(D
lal
m
\Q
(D

length of the glass fiber
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ler length*2 (Pm) DTUL (C) flux migration (%

fil
flatness Ex.1 6 147 3100 0.02 Ex.2 6 152 3110 0.02

32

contained in the LCP composition and the DTUL of the LCP
composition under ASTM D648 were determined and shown in

Table 2.

Flux migration test

Thus obtained LCP compositions were dried for 4
hours at 150°C, and fhen molded using an injection moiding
machine («-100iA, = Funac. Ltd. Yamanashi, Japan) at a
cylinder temperature of 360°C and a die temperature cf 90°C

to give a test piece with a metal terminal (B) inserted in

the resin part (A). The size of “he resin part (A) of the
test piece was 1I5mm x 15mm x 1 mm. The precise shape and
size of the test piece is shown in Figures 1-1 and 1-2.

The numerical valiues in the figure represent *he size in mm.

On a substrate, cream solder (M705—GRN3604K7~V,
solder alloy: Sn-Ag-Cu, melting point of the alloy: 219°,
Seniu Metal Industry Co., Ltd., Tckyoc, Jzpan) was put, the
test piece with metal terminal was mounted, and fixed
thereon by reflow soldering the same using a infrared
reflow scldering machine {SAI-2604M, Senju Mertal Industry,
Ce., Ltd, Tokyo, Japan). The reZlow soldering cycle

included 70 seconds at Cemperatures in the range of 200-

260°C and 40 seconds at temperatures in the range of 230-

. 260°C (peak temperature was 260°C) . Two reflow soldering

cycles were conducted. After that, the substrate with the

test piece was left to cool to the roonm temperature.
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The test pilece mounted on the substrate .was
broken with nipper or plyer so that the LCP compositibn was
removed from the metal terminal. The metal terminal was
then visually observed to see whether or not the Zflux
migrstion was occurred. The number of the test pieces on
which flux migration was observed was out of 20 test pPieces
was counted. The ratio of the test pieces with flux
migration is shown in Table 2.

Warpage development test

Connector test pieces having the shape and size
shown in Figures 2-1 and 2-2 were prepared under <he same
condition as above. The numerical values in the figure 2-1
represent the size in mm.

Thus cbtained connector ﬁest pieces were soldered
on a substrate using the same cream solder under the same
reflow soldering condition as above. After the twc cycle
reflow soldering ‘was completed, the substrate with the
connector was left to cool =zo the room temperature. After
that, the height of the 4 corners of the connector test
pieces were measured with a coordinate measuring machine
(QVH250pro, Mitsutoyoe Corporation, Kanagawa, Japan) to

determine flatness of the test piece. Results are shown in

Table 2.
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Table 1
LCP Filier
parts by weight parts by weight
Ex.1 LCP1 100 GF1 42 .8
Ex.2 LCP1 100 GF1 53.8
£x.3 LCP1 100 GF1 66.7
Ex.4 LCP2 100 GF1 53.8
Com.Ex.11 1opg 100 GE2 42.8
(20pum)
com.Ex.21 1 cp1 100 GE2. 66.7
(70um)
Com.Ex.3 | LCP2 100 AB 42 .8
Com.Ex.4 | LCP2 100 GF3 42.8
Com.Ex.5 LCP23 100 GF1 ! 3.8
Table 2
'filler'_ fillex;2 DTUL . flug
diameter™ | length o migration | flatness
(um) (um) (°C) (%)

Ex.1 6 | 147 310 0 | 0.02
EX.2 ! 6 152 311 0 | 0.02
Ex.3 6 192 312 0 0.01
Ex.4 6 145 288 0 0.02
Com.Ex.1 10 - 15 286 25 0.04
Com.Ex.2 10 58 28C 15 ¢.04
Com.Ex.3 0.7 20 280 45 0.05
Com.Ex.4 13 143 285 30 0.04
t Com.Ex.5 6 136 252 13 0.04
*1:

the

number average diameter, *2:number average length

As 1s apparent from the results shown in Table 2,

electronic components made of a LCP composition whose

DTUL 1is 280-360°C comprising a glass fiber having a number

average diameter of 6um and a number average length of 100-

200um caused no flux migration and only small warpage when

soldered using a cream sclder.
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0.04 *1: nunber average di aneter, *2:nunber average
| ength As is anparent fromthe
results shown in Table 2, 5the el ectronic conponents

“made of a LCP conposition whose DTUL is 280-360C

conprising a glass fiber haV|ﬁb‘a nunber aver age
di aneter of 6pm and a nunber average |ength of 100-
200pm caused no flux mgration and only small warpage

w@@@ §§|d@i§QENSi£9 a cream solder. 3 WHAT IS CLAI MED
A surface nount type electronic conponent

}_/\hl ChA'. Sueht @Qnegc@ﬂt qullﬁgé’]g %lolcctlf'oqw Y ygé l I nr?t whlcn is

pol ymer comnposition conprisin
st ghte@f wholly grgmatic | ry I| . .
havi ng a crf@?alllﬁg'neltﬁng sg#%gfgtu§t%gf g?dg%loggglyme‘
atflbosition compdldiparts by weight of a glass fiber
havi ng a nunber average di aneter of 4-81.1mand a
nunbero@veszages | engt eafght01Q0: 2Q0pmMnamhes eiakt ohBe 1 kCP1 i quig
conposition has a deflection tenperature under | oad
¢DI4t31 bin@80- 860¢mer2. Hhheielect roNi CceQBPONENt e melting
according to Caim1l1 wherein the wholly aromatic
t e da Tuystaf | 8he- podyayerarldconpri ses 4- oxybenzoyi
and/ or 6-oxy- naphthoyl repeating. units.

5-10C parts by weight of a glass fiber having z number

average diameter of 4-8um and a number average length of
100-200um,
wherein the LCP composition has a deflection temperature

under load (DTUL) of 280-360°C.
2. The electronic component according o Claim !

-7

wherein the wholly aromatic liquid crystalline polymer

comprises 4-oxybenzoyl and/or 6-oxy-naphthoyl repeating
units.
3. The electronic component according to Ciaim 2,

wherein the total amount of 4-oxybenzoyl and 6-oxy-
naphthoyl repeating units based on the total repeating
units in the liquid crystailine polymer is 50-80molig.

4. The electronic component according to Claim 3,

wherein the liquid crystalline polymer is consisting of the

repeatling units shown by the formulae [1]-[4]:
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3. The el ectronic conponent according to C aim 2,
wherein the total anount of 4-oxybenzoyl and
6- oxynapht hoyl repeating units based on the total _
repeating 20units in the liquikg crystalline polyner is
50-80=1% 4. The el ectroni c conponent according to
Claim3, wherein the liquid crystalline polyner is
consi sting of the repeating units shown by the
formul ae_[1]-[4]5 36 wherein p, g, r and s
re r esent | a roportion (mol % of repeating units

ﬁf \ regpect|vely in théDpol ymer and satisfy the
fo |OMAng ormul-&e: 60f.c.pqg.sc78 50. 05-245=3 11-20
p+cir+s=100. 5. The el ectronic conponent according to
Im1, 10which |q to be sol dered with a | ead-free

5 g p0|nt of 200-250C on the

: bstrate Ghe el ectroni ¢ conponent
rding"to~any one of Clalns 1-5, which is selected
fromthe group consisting of connector, switch, relay,
condenser,_coil, trans caner a

—<::>_ (I1D)
L0
co Js (1)

wherein p, ¢, r and s represent molar proportion (mecl %) of

repeating units (I)-(IV) respectively in the oclymer and

satisfy the following formulae:

60=p+q=78

0.05=g=3
11=2r=20
11=s=20

p+g+r+s=100.

5. The electronic component according to Claim 1,
which is to be soldered with a lead-free soclder having a
melting poinl of 200-250°C on the surface of a substrate.

6. The electronic component according to any cne of

Ciaims 1-5, which is selected from the group consisting of

connecter, switch, relay, condenser, coil, trans, camera

module, antenna and chip antenna.
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20

15nodul e, antenna and chip antenna. 37 7. Aliquid
crystalline polyner conposition for manufacturing a
surface nount type el ectronic conponent, which
conpri ses: 100 parts by yweight of a wholly
aromatic liquid crystalline polyner having a
crystalline nelting tenperature of 310-410C, and
5-100 parts by weight of a glass fiber .having

a:number ayeragg, di anet ec - gh ;4581 and .a nunber_ ., .
aver age Iength.&%f 100-%00n1 18%he%gpﬁ%%ﬁé EE%EOSlthH for

ROAROSELipngas aseeflest it enperat ug . updey: Lo )
(DTUL) of 280-360C. 8. The corrpoélbtion %ccorﬁf%ga‘%é“ponen“'

- @hatm Zompbesesn the wholly aromatic |iquid

crystalline polyner conprises 4- oxybenzoyl and/or

6- oxyinaphtdoys repeatdirghtinids. a3 Ghdihey CAMOSLiON 1iquig
according to Claim8, wherein the 1-of-=1 anount of
4rgzgbéhzovl apdl@mexy- naghtiray| repeatirpgruniltisiebasetlting
on the total repeating units in the polyner is

5emBempi96e 40. The-¢ovafnsidhan according to Caim9
wherein the 20liquid crystalline polyner is consisting

of thé tependthy bni veishowetby theskortitleae Habid])a number
38 '

average diamete; of 4-8um and a number averége length of
100-200um;

wherein the LCP composition has a deflection temperature
under load (DTUL) of 280-360°C.

8. The composition 'according to Claim 7, wherein
the wholly aromatic ligquid crystalline polymer comprises 4-

oxybenzoyl and/or 6-oxy-naphthoyl repeating units.

\0

The compcsition according to Claim 8, wherein the
totazl amount of 4-oxybenzoyl and 6-cxy-naphthoyl repeating
units based on the total repeating units in the polymer is
50-80mol%.

10. The composition: according tec Claim 9, wherein the
liquid crystalline polymer is consisting of the repeating

units shown by the formuliae [1]-047:

SN
0=\ oT 1



10

}_J
n

Js (IV) wherein p, g, r and s represent nol ar
proportion (nol % of repeating units (1)-(1V)
respectively in the polyner and satisfy the follow ng
formul ae: 60p-)-qg5-78 50. C51:gg3 1151r=20 11:5-sf.=20
p+q4.r+s=100. 11. A nethod for nounting an electronic
conponent 10 according to Claim1l1l on a circuit board,
whi ch conprises the step of soldering the conponent on

t he- surface of the-board using a cream sol der which
CONpri Sesxg dey alloy and a flux. 12. The method
ac ordﬂEé:géf?$aanll, wher éin the 15solder alloy is a
"ead-Prees \ﬁ%r alhoy having a nelting point of

200- 250C. -

N\
_+}0—<LJ¢_O r (I1TD)
oo
c0— A JS (Iv)

wherein p, ¢, r and s represent molar proportiocn (mol

aov

Y of
repeating units (I)-(IV) respectively in the polymer and
satisfy the following formulae:

60=p+g=78

0.C5=g=3

11=r=20

11=s5=20

p+g+r+s=100.

11. A metnod for mounting an electronic component
according to Claimjl on a circuit board, which comprises
the step of scldering the component on the surface of the
board using a cream solder which comprises a solder alloy
ard a flux.

12. The method according to Claim 11, wherein the

ead-free solder allecy having a melting

[

solder alloy is a

peint of 200-250°C.



