Description Title of the Invention: Planar connector Technical Field [0001]
The present invention relates to a planar connector such as a CPU socket,
having a lattice structure, within its outer frame. Background Art [0002]
Li quid-crystalline polyners are known, anong thernoplastic resins, as
materials which are excellent in dinensional accuracy, vibration-danping
property and flowabilty and in Wﬂgq@ tgﬁigfneratlon of burrs are very
little at the tinme of nolding t her'eo by the utilization of the
advant ageous characteristics as described above, liquid crystalline

pol ymers have been wi dely adopted as materials of various types of

el eCtroniG (GAMBANGHS Tryent Idh PHLILH &onAlspopi th the curr ent

requi renents for connectors to have ITncreased heat-resistance (enhancenent
of productivity by nounting technol ogy), densification (adoption of

mul ti-core structure) and reduction in size, associated with

ever-i nckeasing perfiimance of el ectronic devices in recent years, by the
utilization of the <characteristics of the liquid crystalline polyner
descri bedpabave, a liquid crystalline polyner conposition reinforced by
glass fibers i's adopted as connectors ("All survey engineering plastics

192-' 93", pagege 8% d&hl 9fwvepiblonsheds t8s ]t%qg p M4y 03n2@49%) syFhanar

connectors such as a CPU socket, having a lattice structure within its
outer framge; deendotResi, grmaﬂﬁ@rat h¥tshew insheased, heath 103ikst gRE6r
densification and reduction in size as described, and thus a | ar ge nunber
of gl asssikbher reinforced liquid crystalline polyner conpositions are
adopt ed. However, even a glass reinforced liquid crystalline polyner
having a certain degree of good fluidity does not have performance enough
to be used as a very thin-walled planar connector that has a pitch in the
| attice packigepusld 2rvm or | ess and that has a width of 0.5 nmor less in
the resin portion of the lattice portion for holding a term nal, which has
been requbpéd]in recent years. That is, in the very thin-walled planar
connector descri bed above, when the lattice portionis filled with resin,
the filling pressudecrgstaticasedodyectre tthe ks, drenmgfluidity, and
thus there exists a problemin which the amount of warpage deformation of
t he resukthamtmopllasdr ccamsectsor ass maicreasked.which ate exderleéotsbdhve this
problem the use of a liquid crystalline polynmer conposition in which the
addi t i ondameunticof lgleassirfaddyer viid reddimedd ampl whi ghohastgaangdf act ory
fluidity, but there exist a problemin which such a conposition has

i nsuf fi cEéavabiiégendand miush shdefasmchbion e f owusovbderengeay the tine

of nounting As descri bed above, the planar connector fornmed of a
liquid cﬂy§téplﬁﬁetb@lﬁﬁéﬁ @@uﬂqkﬁﬂDQriﬁﬁﬁ¢Qﬁnnﬁ%ei%ﬁ%aﬁﬁe'ﬁa% not been
obt ai ned [ 0003]

1llzatloncﬁftheadvantageouscharacterlstlcsemsdescrlbed
above, liquid crystalline polymers have been widely adopted
as materials of various types of electronic components.
In particular, also with the current requirements for
connectors to have increased heat-resistance (enhancement
of productivity by mounting technology), densification
(adoption of multi-core structure) and reduction in size,
associated with ever-increasing performance of electronic

devices in recent years, by the utilization of the



Therefore, the present inventors proposed, in JP-A 2005-276758, a pl anar
connector that is fornmed of a certain conposite resin conposition having a
constant relationship between the wei ght-average | ength of and the bl endi ng
amount of fibrous filler to be blended. According to JP-A 2005-276758
described above, it is possible to obtain a thin-walled planar connector
excellent in perfqormances_such _as noldability, flatness r page
defornatFBﬁréFtﬁé&Ptﬁé§ﬁgﬁdﬂE%JJFBHéLEFySﬁﬁﬁﬁéQGbggﬂyPSEﬁ%g?ﬁﬁ?b?ﬂere are
cases which cannoi.be. eal t mﬁiﬂ.bé JP- A 2005-27675§.d§scrib§d gbgve, due
to factoP8o¥GehdasidhdfgesY Phoshipe RILHRT At CA R T ht AR’ i Heth%e s the |i ke
in integéati n rate.in recent IaQ§r connectorsrse pgfialh¥van increase in

the nunb8 8f38Snie&Ese ﬁ%ﬁ§Q§%f%if%ﬁt?ﬁﬁn%ﬁ%?eas intRe wdth of the
latti tion. . Hence, t, t h f d,
| n P A BOR0P 3881 PR NAr SconRaeCar 1t RAE e Por bRdL ST & SR T2 B compos ¢ o
. ; oo . . Late- L] . . .
bl ended TBgLPRE! W BoeePRaPa T antararyse i ERe SorBar e bl sfosure of
the Invelti 9.l 00k ng o 146€0Ld 00, L0 dBA, 204,300 descr! bednabove, It
is p055|8Pe t'o’obtain“a thrn-wal'l ed planar connector excellent in
per f or Mpegy UCH 133 PRI Idho | lOSSecyalpage def oL apLLon of heat
resi stance, "and to-obtain a thin planar connector that can deal with
changes 10,8030% A53ACLALCd LR 13 1ACLEaseL0r qLhE LbKE, | AnhintRgLal | on
rate in recent planar connectors, especially an increase in the nunber of

connect of, pi NS andyde £ W4 han deergase LAnkRe whdi ool gtde sahticgeportion.
However, in the technol ogy of JP-A 2010-3661 described above, there are

cases whepe Rest NG sgacks  ieaksdqare generated in the lattice
portion, dué to variations in the manufacturing of the polynmer and changes
in fine manufaghurtpg 60BHI bi NS sUGR iaF JRI NG fondidipisa1 kit has
been insufficient to receive custonmer satisfaction fromcrack resistance.
[0005] polymkR Wia@Wnef af ke rfroriegaidgr&d obt efaod hel present dbayenbers and
the |li ke have made intensive searches and studies in order to provide a

pl anar cgarecter rhemeeoferdudruid 8¢ yisd &di | 4 Hea pebypethi hatvacaadst abl y
obtain satisfactory performance in the shape of the recent planar connector
and that pilsnpar tbadkatby exael hestaigi wdtachk resl skancee powhieh of
post-nol di ng cracks are not generated in the lattice portion. They have
found t hatmint oirs1pesskhbiethatohtai A aipgkanaf 6oBnent or exesel ienthen al
performances such as noldability, flatness, warpage deformation, heat

resi st aneesan soackonest stenterttiheopghtibe fuse hafl darcpapbsrnenaési n
conmposition in which (B) a plate-like inorganic filler and (C) a specific
fibrous Whiikerhas @<girendeditedetmerceatt pespeci fTlat ati,ojnwiltechvéAy a whol |y
aromatic liquid crystalline polyner formed with a specific structure, with
t he resukhinhatltlee plesent dovettion dascbead cenpliet edhen the That is,

t he present invention provides a planer connector, forned of a conposite
resi n coiposiicicopoctnrai aAsngi AP aiwhokkygiarorhei Eipbipaspeesanieh
exhibits optical anisotropy in a nolten state, including, as essential
constit uéstsncréesednkia tatlifonan sydiftis ireapy Es8hded YhyaRR& hgengharef or nul ae
(ry, ey, ¢rery, ( and (V), and which contains, relative to a total of
al | consekigtisopabreint €8, 11 he kghdtiia @ogwdl odniverPpyei AchATARBLAR of 35 to
75 mol % the constitutional unit (I1) in an anmount of 2 to 8 nmol % the
const i t uPifoithe deisltanD Qlpnar fRumCoPr 415 $BCB025efpl % the
constitutional unit (1V) in_an amunt of 2 to 8 nol% the constitutional
unit (V) in ahhafBaRE P 3218¥et $37 ®uhlaida 1 ¢ dthld of1¢%h<ti t uti ona
units (I1) and SLV) in_an anount of 4 to 10 nol % (B). a plate-Ilike

i nor gani ETYSIERSL INgnRC LY RF T £YIRRSIFIpRAD WhEFE tiHe 3E6HeM” BIOPRf is 15 to
25% by weight, the content of (C) is 10 to 25% hy weight, Eel tive to the
total coRposids DI PrEshREEAVERY AR # NS N3 BRI ISIAEME of 1PBf 1 5¥d (O) is
from30 to 40% by weight relative to the, total conpositiont.andﬁherein t he
pl anar cBHEeSLEFENESIZY & BIRAP IR vt et - erOfPafet 4Rl AES a pitch

inthe lattice portion of 1.5 mmor |less. [0006] O

2



( i (11) oo Il -CGAi-CG 00 (1Vv) -c-Ar3-4i-
in

I(I\/) ergb wher e vm:élrein Ar, is Ar2is Ar3is
insufficient strength and thus is deformed by reflow
soldering at the time of mounting.

As described above, the planar connector formed of a
liquid crystalline polymer excellent in performance balance
has not been obtained yet.

[0003]

Therefore, the present inventors proposed, in JP-A
2005-276758, a planar connector that is formed of a certain
composite resin composition having a constant relationship
between the weight-average length of and the blending amount
of fibrous filler to be blended. According to JP-A
2005-276758 described above, it is possible to obtain a
thin-walled planar connector excellent in performances such
as moldability, flatness, warpage deformation or heat
resistance. However, it has been found that there are cases
which cannot be dealt with by JP-A 2005-276758 described above,
due to factors such as changes in shape associated with an
increase or the like in integration rate in recent planar
connectors, especially an increase in the number of connector
pins and a further decrease in the width of the lattice
portion.

Hence, the present inventors have further proposed, in
JP-A 2010-3661, a planar connector that is formed of a certain
composite resin composition in which a plate-like filler and
a fibrous filler are blended together with a certain liquid

crystalline polymer.



, and Ar4 is [ 0007] The present invention provides a planar
connector being excellent in all performances such as noldability,

fl at ness, warpage deformati on, heat resistance or crack resistance. Brief
Description of the Draw ngs

Disclosure of the Invention
[0004]

According to JP-A 2010-3661 described above, it is
possible to obtain a thin-walled planar connector excellent
in performances such as moldability, flatness, warpage
deformation or heat resistance, and to obtain a thin planar
connector that can deal with changes in shape associated with
an increase or the like in integration rate in recent planar
connectors, especially an increase in the number of connector
pins and a further decrease in the width of the lattice portion.
However, in the technology of JP-A 2010-3661 described above,
there are cases where post-molding cracks (breaks) are
generated in the lattice portion, due to variations in the
manufacturing of the polymer and changes in fine
manufacturing conditions such as molding conditions, and it
has been insufficient to receive customer satisfaction from
crack resistance.

[0005]

In view of the foregoing problem, the present inventors
and the like have made intensive searches and studies in order
to provide a planar connector formed of a liquid crystalline
polymer that can stably obtain satisfactory performance in
the shape of the recent planar connector and that is
particularly excellent in crack resistance in which

post-molding cracks are not generated in the lattice portion.



- [0008] [Fig. 1] Fig. | is a diagramshow ng a planar connector

ol ded in Exanples, (a) is a plan view, and (b) is a detailed diagramof an
A portion where the unit of nunerical values in the figure is mm

[Fig. 2] Fig. 2 is a diagramshowi ng a nolded article used for the

eval uation of crack resistance of the nolded article used in Exanples, (a)
is a plan view, and (b) is a diagramshowing its dlnen5|og§6mhere the unit

of nuner FE&Y @éWﬁééqq?qrﬁ?qqgﬂ%é55$9ﬁﬁlQ%ﬁaﬁ? ﬂbfﬁéﬁr?p R26f the

| nvention [ 0009] Fbrelnafgir t he esent nt|0f L

speci 1 APy ekgarhEn: Frrst: - $25 TSR llazﬁf sdvatindlaghd iEFystal line

po ymer used in the present.invention includes constitutional ts (1) t
and HAtordar HoTACY 5 GRS i [ G7Ed CORSTTEOEFoRal SEAFEs (1) fo -

t ds .h f bili
%}I :ugeg R iSver @?%ﬁ"@%&%&%@n R areb B reeft D P8 mthe
o] ar, ti t t.ut t.h t
spe0|¥|cégm§h%§%lg%%gip ?h%' u‘%%%ﬁfug lﬁ%%%ﬂe Lg ?fl%??%ﬁafcuﬁlt (1)
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phenyl%@%ﬂ!ga£885¥kig 9&%9€t&99}4dlth the result that the present

invention has been completed.

That is, the present invention provides a planer
connector, formed of a composite resin composition
containing: (A) a wholly aromatic polyester which exhibits
optical anisotropy in amolten state, including, as essential
constituents, the constitutional units represented by the
general formulae (I), (II), (III), (IV) and (V), and which
contains, relative to a total of all constitutional units,
the constitutional unit (I) in an amount of 35 to 75 mol%,
the constitutional unit (II) in an amount of 2 to 8 mol%,
the constitutional unit (III) in an amount of 4.5 to 30.5
mol%, the constitutional unit (IV) in an amount of 2 to 8
mol%, the constitutional unit (V) in an amount of 12.5 to
32.5 mol%, and the total of constitutional units (II) and
(IV) in an amount of 4 to 10 mol%; (B) a plate-like inorganic
filler, and; (C) a glass fiber, where the content of (B) is
15 to 25% by weight, the content of (C) is 10 to 25% by weight,

relative to the total composition, respectively, and the



In addition, the constitutional unit (V) is derived from4, 4

- di hydr oxybi phenyl [0015] According to the present invention, it is
necessary that the above-nmentioned constitutional units (1) to (V) are
contained, and that, relative to a total of all constitutional units, the
constitutional unit (I) is within an anDunt of 35 to 75 nnl@b(preferably 40
to 65 m)l0 the onsti tutjianal (II) h unt .of .2 to 8
nol@b(preékrablyn% e qué% ]T#e cons?| g%%lé ¥|Y6E§L&nth|n an
anount of IW (pr ef bI 3 to nol t he nstitutional
uni t (IV)reia%l %h%% gﬁ&gnﬁﬁh %ﬁﬁ Q%f Qﬁng pre/%?ﬁ%fy gg?o 7 mol %,

t he cons (o] i a of 1 2 | %
(preferagl%% g%bn%%g ¥é§ 2 Y%EQ%@e ggng%PEgo%Qt% %g%§|f§a s (I1)
and (1V) g4 hijn n f % ly 5 10 nol 99 .

When t he c?h?%%tutpgﬁgyﬁﬁéttﬁ%)fgg §ﬂ§% 24 ng¥?§‘%mn%%el%%an 75 nol %
t he neltl@ %qlnt is significantly |ncreased and in sone cases, the

pol yrer |s SO|IdIerd within a reactor at the time of nanufacturlng, W th
the result that it beconmes unable to manufacture a polynmer having a desired
nmol ecul ar weight. Hence, this is not preferable. When t he
constitutional unit (11) is less than 2 nol % even in consideration of the
type of filler and the bl ending amount of constitutional unit (I1), cracks
are generated in the lattice portion at the time of formation of the planar
connector. Hence, this is not preferable. Wen the constitutional unit (I1)
is nmore than 8 nol % the heat resistance of the polyner is reduced. Hence,
this is not preferable. Wen the constitutional unit (Ill1) is less than 4.5
mol % or nore than 30.5 nmol % the nelting point is significantly increased,
and in some cases, the polyner is solidified within the reactor at the tine
of manufacturing, with the result that it becones unable to manufacture the
pol ymer having the desired nol ecul ar weight. Hence, this is not preferable.
When the constitutional unit (IV) is less than 2 nol% even in
consideration of the type of filler and the bl ending



anount of constitutional unit (1V), cracks are generated in the lattice
portion at the tinme of formation of the planar connector. Hence, this is
not preferable. In addition, when the constitutional unit (1V) is nore than
8 nol % the heat resistance of the polynmer is reduced. Hence, this is not
pr ef er abl e. Furthernore, when the constitutional unit (V) is |less
than 12.5 nol % or nore than 32.5 nol % the nelting point is significantly

i ncreased, and in sone cases, the p&yner is solidified within the reactor
at the tine of manu ggturi;gb wth tlhe result that it becones unable to
manuf acture the pol r haviﬁb fH7 sired nol ecul ar wei ght. Hence, this is
not preferable. Mor eover, whemythe constitutional units (1) + (1V)
are less than 4 nol % the crystalliqption heat quantity of the polymer
det er mi ned by diffaﬂBntiaJ—+a§4nAﬂ?yQHf—indicating a crystallized state of
the polyner is 2.5 J/g or nore, and even in consideration of the type of
filler and the bl endi ng anou of capstitutional units (Il) + (1V), cracks
are generated in the Iatticel ort{gﬁyat the tine of formation of the planar
connector. Hence, t(ip is r e. The desired val ue of the
crystallization heat quantity is 3. Jig or less, and is nore preferably
2.0 J/g or nore. In addition, when the constitutional units (Il) + (I1V) are
more than 10 nol % the heat £ksistafte of the polyner is reduced. Hence,
this is not preferﬁpr. ___”_N%&Q_ le, the crystallization heat quantity
refers to a heat quantity def%r ped as follows: in differential
calorinetry, after the observation of an endotherm c peak tenperature (Tml)
whi ch is observed when the polynmer is nmeasured under a condition in which

t he tenperature of e pol ymér—Ag4hrreased fromthe roomtenperature at
20C/ m nute, the polyner is held for 2 mnutes at a tenperature of Tm +
40C, and thereafter the heat quantity of an exotherm c peak is determ ned
fromthe péﬁkaﬁF'ﬁﬁéSexothernic peak tenperature observed when the pol yner
is neasured under a fenperature drop condition of 20C/ m nute. [0016]
Meanwhi l e, as | ong # tRe object of the present invention is not disturbed,
a small amount of—=k ‘)- stitutional unit other than the constitutional
units (1) to (V) de ed above can al so be introduced into the wholly
aromatic liquid crystalline polyner. [0017] JP- A 59-43021 and JP-A

02- 16120 hgve proposed a liquid crystalline polynmer having both heat

resi stance“antP easy processing, and JP-A 02-16120 has proposed , in

Exanples, a liquid cr,\ial ne polyner including the constitutional unit
(1) in an anount @].’ rtre constitutional unit (I1) in an anmount of 1
T R

nol % the constitut k\ (1) in an amount of 15.5 nol % the
constitutional uni anmount of 2 nol % and the constitutiona

unit (V) in an anount of 17.5 noil- However, even if this liquid
crystallingrpal ymer has a conposition with the same type of filler and the
same bl endi ng anpbunt of g¢onstitutional units as in the present invention,

t here exi st probleng’;s whi ch crack are generated in the lattice portion at
the tinme of formatig N\t he planar connector. [0018] In contrast to
this, in the presen gntion, it is possible to obtain the planar
connect or havi ng good=¥| dab&ndty and bei ng excellent in all performances
such as noldability, flatness, warpage deformation, heat resistance or
crack resi8raigce by limting the amounts of constitutional units (1) to (V)
and the amounts of constitutional units (I1) + (1V), to the range descri bed
above. [0019]

[0007]

The present invention provides a planar connector being



The wholly aromatic liquid crystalline polyner of the present invention is
pol yneri zed through the use of a direct polynerization nethod or an
interesterification nethod, and in the polynerization, there are used a
melt pol ynerization nethod, a solution polynerization nethod, a slurry

polynerization met hod, a solid polynerization met hod and the i ke. In
t he present ventlon in.t ol nerlz |on ere.can sed an
acylatlnS 58e d“éa&&i %ﬁ??%ﬁ Pén nonomer, mo£§agéléﬁ Yacid L%Wﬁ%ﬁtde
derivative h i tiv t its end. of the
acylatlngagﬁeﬁﬁsgg¥% ée%aéléea%hyégFﬁgxghc as(§§% iC aC|§§annydr|de and
the |ike. In these polynerization, various catalysts can be used, and

typi cal exanples include dialkyltin oxides, diaryltin oxides, titani um

di oxi de, B?}LE?XbEISE%Q tesi| |o%a 8 S, L qulrtdog ani um al cohol ates, al kali netal
salts or alkali eart metal’ salts of car oxylic acids, Lew s acids such as
BF3, and[QB |ke Gbnerally an anount of the catalyst is preferably about
0.001 to 1 weight% particularly about 0.003 to 0.2 weight%on the basis of

the total vei ofy jMORQREET 5.3 4 Q020 4 hdwi g b1 Qs WO L&FSYI NG out
the sol ution g%%%nerlzatggn 5? slurryr%%f§nerf§gtl%n ?ﬁere are used liquid

par af fi nyhiigh fﬁ@f‘xarn?pgle%t' KE S!Btah%tl'a‘h thew 'Qﬁcﬁt(ﬂ‘i‘ neralgoids ?é'@ the like
as a solvent. [0021] Th e reaction conditions include a reaction

tenperat gk g4 9tam299 59 B80&yt 86 Uk & PBE € PT@sSHrer Afurtkdi 401 ABO JO8 T
(nanely, 13 to 101,080 Pa). Particularly in nmelt reaction, a reaction

t enper at ypeths 268ute 380Gm .preferably 300 to 360C, and an ultimte
pressure is 1 to 100 Torr (nanely, 133 to 13,300 Pa), preferably 1 to 50
Torr (nanely, [d833. to) 6, /640 Pa)s h0822fram shodbegr&asdi@ed carcherd niti at ed
by chargi ng the whol e starting nononers, the acy?ating agent and the

cat al ystukBtiofoeneheeaehoatane- strage amd hed)i,stncaust nthd heor@sal t ant
substance to react with the nmononers (I111) and (1V) (two-stage nethod)
after acykattng tibedhydrpxyhpleeypsapf ithe stantvhgwpoanderss) (13,a(l1) and
(V) with the acylating agent. [0023] The melt polynerization is
carried gubgbym ahbtetnthétsndidensi oasredeteonhsysitem sfachesriacal
predeterm ned tenperature, starting pressure reduction up to a

pr edet ermahedsdegr eeeoff ipuessirse mmeducti on. After a torque of a stirrer
reaches a predeterm ned value, an inert gas is introduced, and the pressure
is changed fromthe pressure-reduced state through a normal pressure to a
predet erm ned pressurized state, and then a polymer is discharged fromthe
reactionbsysiéad pe624fiption oFhéhsollyrwemtieniuf act ured by the
above-nenti oned pol yneri zati on method can increase its nol ecul ar wei ght by
the sol i 0pBPYymeri zation in which heating is performed in an inert gas,
under a normal pressure or a reduced pressure. Preferred solid

pol ymeri zat i dtetwfmrcm PFeASNS Vet oo itldnbersanief gta 2o to 350
C, preferably 260 to 330 C and an ultinmate pressure is 10 to 760 Torr
(nanel y, e1p380ned - 1091 080, pPay. (fdogsyholly aromatic liquid

crystalline polymer used in the present invention includes
constitutional units (I) to (V), and in order to put the
above-mentioned constitutional units (I} to (V) into

practice, various compounds having ordinary ester-forming
ability are used. Hereinafter, starting compounds which are
required to form the wholly aromatic polyester constituting

the present invention will be specifically explained in



The fact that the polynmer is a liquid crystalline polyner which exhibits
optical anisotropy at the tinme of nelting is an indispensable elenent for
having both thermal stability and easy processability in the present

i nvention. Among whol |y aromatic pol yesters including the above-nenti oned
constitutional units (1) to (V), although there is the wholly aromatic

pol yester_i.n_which an anisotropic nolten phase is not fornmed dependi ng on
constitu?f%%ﬁr conponents and sequence distribution in a polynmer, the

pol yrmer ?ggféging to the present inventionis limted to the wholly
aromati c - polyester which exhibits optical anisotropy at the tinme of

mel ting. [0028], Oﬁonstﬂ-@&fcérg?fr&%ﬁg d?bttﬂg ARLt enani Sgt ropy can be

confirmed by ‘a polarizi ng e i n conmon use, through the
utilizat)o agggnaly light polarizer. Mre specifically, the
conforna%?%%gé?gyﬁgggéF?e%eanfsotropy can be carried out by nelting a
sanpl e pt@@fg]on a hot stage manufactured by Linkam Co. Ltd. through the
use of a polarizing mcroscope nanufactured by O ynmpus Co., Ltd., and then

by observi ng fifie Jmiden: sanph e updee nityogenqatansahergral a magnification
of 150 times. The above-nentioned polyner is optically anisotropic, and

when the6p9%agg§ Ls_hnggehedcbeiween orthogonal |ight polarizers, light can
be transmtted %hen a sanple is optically anisotropic, polarized |ight can
be transpppieg even in a nolten static liquid state. [0027] As an

i ndex of processability of the present invention, liquid crystallinity and
mel ting poi ntt{d expesat ti€ibRa whighecrystal biknidkyivedexpiogssed) can be
considered. Wether liquid crystallinity is exhibited or not is deeply
related tosfpHedit ¥natiithepbike ief amld.ing, and it is essential that the
pol yester of the present invention exhibits liquid crystallinity at a

nol ten stabes][0028] Since a nematic liquid crystalline polynmer causes
significant viscosity reduction at its nelting point or nore, exhibiting

i quid crystatid nidrysteitacienperanite (oF)t he gektiveg gaiont or higher is an
i ndex of processability. The nelting point is preferably high as nuch as
possi bl el fsephthelehedpornboafy lieataaiesi st ance, but in consideration of

t hermal degradation at the time of nmelt processing of the polymer and the
heating capa¢ity or the Iike of a nolding nmachine, the preferred nelting
point (tenperature in which crystallinity is expressed) is indicated as
390C or | ess.Invedmitiibe, nipeeqrsfigrebl @ndak ud80C(or isedsriped20jom
Furthernore, in order for the fluidity of the lattice portion to be
ensured, 4j ¢’ rdipydferabliphehatl.a nelt viscosity at a tenperature higher
than its nelting point by 10 to 40C and at a shear rate of 1000 sec-1is 1
X 105 Paig8Obbll ess. More preferable is 5 Pa-s or nore and 1 x 102 Pa-s or
less. It is possible for the nematic liquid crystalline polymer to realize
these nelt viAeesiding tobyhe myarditg invgoitd odrysE 419 NAFEySaFyoEmt The
conposite resin conposition used in the present invention includes (A) the
whol |y aFbeaéPevergangiengst sonistd poidairl WE)t hel bt elY1 k&Tfnor gani ¢
filler and (C) the glass fiber. | Exanpl es of SB) the plate-Ijke
fillers @eRHAFRCENAT BBRRY HHRANTRRCIhEPGAe Fhafél GRASE LI EsR 3+ akes,
various netal foils and the like, and the plate-like filler is_ preferably
one typeu6%tﬁnrEh§eF@E?EatPFéﬁPPéI&Q%RiH@céﬁIW%?ﬂﬁﬂtQQnﬁmqqﬁFd%grage

particle_size of (B) the plate-li inargani¢c filler is not particularly
limited, 3ard % ﬁeéghfP?%g%ﬁéiae‘r@t%ﬁ%@ohﬁérf"f*&ﬁf cﬁclrﬁ/stolft%&t?ﬁ%fwal | ed
portion, the average particle size is preferably low it is necessary to
naintainu%lbiégﬁ?s §éwfﬁhb?d%? ?%OV%Bugg %ﬁ?%a%én%%To99ﬁﬁ#%ﬁgbg%e ifically,
the average panticle size is & ¢ 0,400 D 399 :hs; Prafiernably 2.89,20 R

of 4.5 to 30.5 mol% (preferably 13 to 26 mol%), the

constitutional unit (IV) 1s within an amount of 2 to 8 mol%



[ 0031] In (C) the glass fiber used in the present invention, its

wei ght average fiber length is preferably 250 to 800 Rm Wen the

wei ght - average fiber | ength exceeds 800 urn, the fluidity is degraded and
thus the glass fiber cannot be nolded or a connector excellent in flatness
cannot be realized even if the glass fiber can be nol ded, whereas, when the

i ght - J han 250, h f bl
Cases whePEoerackives Srard ) es}%edé‘c.?‘ora%fdl% Out b e &V0cher ated i n
the latt t f t h o d he fib
di gtmeflerI g%hp% alflﬁg’ g élss%ffng ﬂt2c arnfollcul %ﬁﬁenfé? a%il 8115 b%ttg%elneregl ly,
gl ass 11 08i% pL) angut t%et 0,38 0P L, dLamELer, ate, fgg S0k vy

Furt her At R conp05| T FdstR gonposi tion Use

| nventi og 't%h_%n SRR 5?34[ by %gt%ggh{%eﬁf@%ﬂ%c? > ?O%c?f/‘* py wei ght

relatlveleﬂ% itire composi tion, ent o 25% by

wel gt r el atiygehochhe et eacomnes! bhop, (39dhe Lot ghafomsaftyef (B) and

(O is 30 to by melg prefera y welg ative to
th ti t fi(B)yi 15% b
e en '5? GQTROS L On]t?l énotlhat\m-ﬁé;rﬁml DM Of 1 4 gl%§1k§§§n£h}9n y

wei ght, I's unfavora anount war page deformation’is

I ncreased,, \yhereas, a%{\ﬁ:gﬁ §<§h? caRkent il (v@ymeugr OLe 14 har 12504 byn wei ght, it

i s unfavorabl é that e crac reS|stance i § degraded and thus cracks are

gener at ed f@a&bsr'aaétt'h%eta%tb%amwﬁl&@ntﬁrﬁh ehel Ghshist! €8st than 10%
by weight or I's nore than 25% by weight, it s unfavorable that the crack

resistance jscdgasagdess aad: & s CrAcksr &IL pgenaieat adviingt head ai fége
portion. In addition, when the total content of (B) and (C) is less than 30

% by wei ghti eb@hald VR ilghtt.hegentier € teaRPas tiddn pridrdSsadind avorabl e that the
heat resistance is reduced, whereas, when the total content of (B) and (O
is nore thangydn %y d@isg@itutioh§l uf avorabl g & hatsst haaer ackor esi st ance

i s degraded and thus cracks are generated in the lattice portion. [0033]

Mol di ng efrehhen casmosdd €2t £6h o £ @MROSbeosf ofi Ther phesent hiweaiheon makes
it possible to obtain various planar connectors, and is especially

ef fecti vambohtaoc¥etynébitunabheld phabarl Tonreticds whiechehagsanet been
industrially provided for practical purposes so far and in which a lattice
portion bas aapttck pbriibnmmtochkessmet hé fbdhhtobnt hé tesiplapomati on of
the lattice portion holding a termnal is 0.5 mmor |ess, and the hei ght of
t he enti cenpeaduct. | BEebcB, mrhas lLessot prefafwdnesucWhanpltdwar connector is
described in nore detail, it is a connector which is nolded in an Exanpl e
and shownonstEitgt ibnadhiuch ti s(¥lor ned e tdn Amamxd enndd, f thaehpsatti on whose
thickness is 4.0 nmor less and a lattice portion whose thickness is 4.0 mm
or | éss, randswainck lvds tdevaralyrmdredr plucedl edldnra hethias tisengorti on of
a product of about 40 ramx 40 ramx 1 mm As shown in Fig. 1, the shape in
whi ch t herkedetriebeeportion has a pitch of 1.5mmor less, and a resin portion
holding a termnal has a wdth of 0.5 mMmmor less is very difficult to be

i nj ection- nol Gedn Neamahisltd tuthenglanai tcohhektier 16fstHeaprlesen®lEnvent i on
al so includes a planar connector in which an opening portion having

appr opri atemsirgethanppBvpdedlin the nattiee potRfoRs significantly

increased, and in some cases, the polymer is solidifiedwithin
the reactor at the time of manufacturing, with the result
that it becomes unable to manufacture the polymer having the
desired molecular weight. Hence, this is not preferable.

When the constitutiocnal unit (IV) is less than 2 mol%,

even in consideration of the type of filler and the blending

10



[ 0034] The use of the conposite resin conposition of the present

i nvention, as shown in Fig. 1, nakes it possible to nold a planar
connector, with satisfactory noldability, which has a very snmall w dth of
the resin portion in the lattice portion and in which the lattice portion
has a pitch of 1.5 mmor less (1.2 nm, the resin portion holding the

t inal h dt h of |, .18 , dits flat I
ol | enFRORRBrCT HOTH HHoEe & Hirtor 110 i G- 8Pk FFE S dne P dtbss bof or e
oing thro Rreflo roc for ce I ntin ea
gehpgratﬁpégg?ggéﬁetBOﬁ b%@?@g 9%% %h?%fu orm%_“ alp éﬁér cgnnector

having a difference of the Iatness b r e refl ow of
0.10 nm P 1'e§5°Ean %% %%Id hé@engn xce ? fla?ﬁegégﬁg%gg(actlcal

pur poses g 0 t n r having
such an %h%g gé%tc?PaFﬁgggglgago par??galg?lgéfén&ﬁgn,@qndPghqgkgnonlcal

| nj ectiop.ipl dLng et hodis, prefsrably ysedsalpogr dafedo. obiai o {he
connect of avi ng~such "an exce at ness, 'S inportant to Use the
l'iquid cgg§t§ké%gg peLyner conposition descrlbed above, and nol di ng
conditions i re5|dual internal stress is not present are preferably

| ect ed. d I
Thterna stressgg§ Eﬁe ob alne Eﬁ@ ggﬁétpgu@{ﬁ§§yr§?§@ AUt

i nt ernal connect or nder tenperature of a

mol ding FRENT NS LS. pr efer bl eaual b0 sooTaY, etﬁgafﬂeibﬁngeﬂ)éiﬂg point TC of
the liquid crystalline polyner, and when the cylinder tenperature is

excess'V§k¥n9f9@an¥@§r§nb§e9§@@ragﬁg anpsohbem sush @se pdeakefrom a
cyl i nder nozzl e causéd by the déconposition or the like of the resin, and

thus thesgyl hndeeqt fIPREAILKS ﬂesacTt%ﬁ ot Tnt BOXE caMbrisrauelerap)y TC to
(T + 15)C. In addition, the nold tenperature is preferably 70 to 100C. \Wen

the nol dyt eapenat veguils kawe it bsderfcay ey ie thatmdherdddhiageiesi n
conposi tion causes a flow ng defect, whereas, when the nold tenperature is

high, itpbs M@Eavwﬁb@&ﬂ&absar@aq&bwwiagw@tu onmefndeyr ehng 08 the like
i s caused. €Vth respect to the injection speed, the nolding is preferably

perfor nedoat pacgpeadlef. 150 nmisec or nore. Wien the injection speed is

| ow, there are cases where only an unfilled nolded article is obtained, and
even when a acospietety WHdrd ethenbbdediantioheli snbbsaf ed,+ t(h€)fatding
pressure is high and the residual internal stress is high, with the result
t hat onl yeasconaect atobayi tige acippotra il atacssniscabt qiaedity0086§he

Adding to the conposite resin conposition, an additive such as a nucleating
agent, appignment dstelhmasecablyontififacendriaal cad Ioimieck tpi ynend j caping
antioxidant, a stabilizer, a plasticizer, a lubricant, a release agent or a
flame retacdastalaicedpesateont okl e vis B -desi/gedrproper téed, al so
falling within the scope of the conposite resin conposition according to

t he presemenihventrisie Banpt ef fb0e37ypre of filler and the blending

amount of constitutional units (II) + (IV), cracks are
generated in the lattice portion at the time of formation
of the planar connector. Hence, this is not preferable. The
desired value of the crystallization heat quantity is 2.3
J/g or less, and is more preferably 2.0 J/g or more. In
addition, when the constitutional units (II) + (IV) are more
than 10 mol%, the heat resistance of the polymer is reduced.

Hence, this is not preferable.

11



Hereinafter, the present invention will be specifically described using
exanpl es, but the present invention is not limted to these Exanpl es.
Meanwhi | e, the neasurenents of physical properties and tests in the

exanpl es were perforned by the follow ng nethods. (1) Apparent nelt

Vi scosity CAPI LOGRAPH 1B type manufactured by Toyo Sei ki Sei saku-sho,

Ltd. in mthhMeanw% fﬂ“j%aystafqg%M%%l %%af08uﬁ ﬁ%&p{ﬁggg nEl

vi scosity was RERelrs mperatutre he mel ting

poi nt at apégﬁa u5AkS ¢ grf df]eoc%qlmsm Y Cos“ff%rl”ié W L h &159%&3?‘415?

Nbasurenen atnes connec anar connector % aving 750

pin_hol eé)al%glm't%afhd%%t%t}o% %b@ a:ltl r{‘eoPVa‘?{ A g 8y ;Qaﬁﬁlars‘m X

41. 82 nmm X t he at t I cCe portion was

subj ect e@e&ﬁerﬂkﬁ% Q19! %hﬁ%rpylél%ﬁ%rtﬁeﬁ‘d Mfd ! @k?@%?%#n@ﬁﬁ?' | ets under

the foll conditions. m gate ongest side

(the sidge ggogt $B2nE) %éoHé?E'moﬂ”gPt@ﬁ &H'@%@e@émgérg 60358 s set at

0.3 mMm ai ne onnect or was pl ace rest on a horizontal table,

and the (0] h

" mmge- me_ésu IOl AT SR o ongﬁéi*“%%%\%c%%% S e SR Lt oyo
Corporattg@. }Jo-étlyh@rs il PR dt e Posiinat & % %mmr@p Tl an

i nterval of ron1the end surface of the connector, and the

di f f erenge; et wegy t@&e@?‘ﬂé@%@%&é‘é g cihe, Hfrgd@%ﬁﬁbg%cvﬁéa}?et to be

the fl at ness. Furthernore, qT% | ow was perfornmed under

fol | ow ngserd hioNsy ribe fla ea&soﬂ\@ﬁer@@suﬁeeﬁnm the ﬁ@ﬁ;ﬁ@@@@ﬁ@rl bed
above, and the difference of flatness before and after the refl ow was

det er m nggseltBar ehkawteengdiclivers] is mea¥rasiy iigidmchitipard@ige tabl et op
refl ow sol deri ng device RF-300 manufactured by Japan Pul se Laboratories,

Inc. (a fabpl @Bh@ﬁ_@dolﬂe@tferzO\R/@$ml_ql_§gﬁ)g Sanpl e feed speed: 140 mm sec Ref I ow
furnace transit tinme: 5 mn Tenperature conditions: preheat zone;
150C, refboweczone; 225C, peak tenperature; 287C

Meanwhile, as long as the object of the present invention
is not disturbed, a small amount of known constitutional unit
other than the constitutional units (I) to (V) described above
can also be introduced intoc the wholly aromatic liquid
crystalline polymer.

[0017]

JP~A 59-43021 and JP-A 02-16120 have proposed a liquid
crystalline polymer having both heat resistance and easy
processing, and JP-A 02-16120 has proposed , in Examples,

a liquid crystalline polymer including the constitutional
unit (I) in an amount of 64 mol%, the constitutional unit
(II) in an amount of 1 mol%, the constitutional unit (III)

in an amount of 15.5 mol%, the constitutional unit (IV) in

an amount of 2 mol%, and the constitutional unit (V) in an

12



[ Mol di ng condi ti ons] Mol di ng machi ne : SE30ODUZ manuf actured by

Sum tono Heavy I ndustries, Ltd. Cylinder tenperature: (Nozzl e) 360C
- 365C - 340C - 330C (Exanples 1 to 6, Conparative exanple 8) 370C - 370C -
370C - 380C (Conparative exanples 1 and 2) 350C - 350C -

340C - 330C (Conparative exanples 3 to 7) Mld tenperature: 80C Injection
spoet S9RMLest .4 g.ar Ssquney 20 Moa,Piasais haldlap e 2 sec
1.2 MPa [0038L 1631 ML LAEPRLOY, Uordd S GIYALA [hResRALYFhe of

filler and the same blending amount of constitutional units

as in the present invention, there exist problems in which

crack are generated in the lattice portion at the time of

formation of the planar connector.

[0018]

In contrast to this, in the present invention, it is
possible to obtain the planar connector having good
moldability and being excellent in all performances such as
moldability, flatness, warpage deformation, heat resistance
or crack resistance by limiting the amounts of constitutional
units (I) to (V) and the amounts of constitutional units (II)
+ (IV), to the range described above.

[0019]

The wholly aromatic liquid crystalline polymer of the
present invention is polymerized through the use of a direct
polymerization method or an interesterification method, and
in the polymerization, there are used a melt polymerization
method, a solution polymerization method, a slurzry
polymerization method, a solid polymerization method and the
like.

In the present invention, in the polymerization, there
can be used an acylating agent to a polymerization monomer,

and as an acid chloride derivative, a monomer which is

activated at its end. Examples of the acylating agents

13



Through the use of a DSC manufactured by Perkin Elnmer Inc., after the
observation of an endotherm c peak tenperature (Tm ) which is observed when
the polyner is neasured under a tenperature rise condition of 200 mn from
roomtenperature, the polynmer is held for 2 mnutes at a tenperature of
(TmM + 40)C, and then after the polyner was once cooled to roomtenperature

under a te erature drop condjtion,of 20 t here i.s a ured
t enper at aF'é 81det ﬁglgn(?&?wéirrrﬁdc Sasit abssearcveent]dl ST G 1 Cﬁm s " Was rreasured

agai n at Be tcirr&erature rise condition of 20C/ mn. (4) Mn| rrumfllllng
-pressure he m nimuminjection filling pressure at which a

sati stactory mlded arthohe gan he.obtalogdonen, the. planap-conngot or of
ec

Fig. | was su A ection-nol di € m ni rum

filling Bh‘ésgppﬁcaﬁ_()%%%h (1@5 Defdegld oy danparal %ﬁc&&derdia&)@ﬁtln A

liquid cryst ST conp 05|t|ons cont ai ni n

plate-li kef L 9%@6&% a5, diel s dndiy U@AAa/téy f{r‘é@é‘ L01¢5
er t he (Ty]ﬁ@

i nj ection-no |ng un t W|ng ing conditions, and the

defl ecti r tur r n Yy
150075- 19[2&5?% d?%goglgn f&gsdn%]qq{ d| ng n%c%lnggsﬁlﬁd%%%%q%aﬁﬁ%ggtur ed by

Sumi t onoy Heayys 4 pdyusid b%%b'o&c}ll%wegr ﬁ&mp@a%tllefsesueuogg@ 36064~ 370C -
370C - 360C -340C - 330C (Exanples 1 to 6, Co nparative exanple 8) 370C -370C

- 370C - +840(C ke. Generally, an amount of the catalyst is preferably
about 0.001 to 1 weight%, particularly about 0.003 to 0.2
weight% on the basis of the total weight of monomers.
[0020]

In addition, when carrying out the solution
polymerization or slurry polymerization, there are used
liquid paraffin, high heat resistive synthetic oil, inert
mineral oil and the like as a solvent.

[0021]

The reaction conditions include a reaction temperature
of 200 to 380°C, an ultimate pressure of 0.1 to 760 Torr
(namely, 13 to 101,080 Pa). Particularly in melt reaction,
a reaction temperature is 260 to 380°C, preferably 300 to
360°C, and an ultimate pressure is 1 to 100 Torr (namely,
133 to 13,300 Pa), preferably 1 to 50 Torr (namely, 133 to
6,670 Pa).

[0022]
The reaction can be initiated by charging the whole

starting monomers, the acylating agent and the catalyst into

14



-370C - 380C (Conparative exanples 1 and 2) 350C - 350C - 350C - 350C -340C
- 330C (Conparative exanples 3 to 7) Mol d tenperature: 80C Injection
speed: 2 mmn Holding pressure: 50 MPa Pressure holding tinme: 2 sec
Cooling tinme: 10 sec Screw rotational speed: 120 rpm Screw back

pressure: 1.2 MPa [0040] (6) Crack resistance A liquid crystalline

Al e S LB
2;;;;1' ?ngﬁgﬁ%apﬁe%%?:?z IV‘; Z?%g??;ﬂ% ct'ion: gr%ﬂrzggdalnar?i Y e(ltf"qoor_sevéli Uat i on

D32 mhvuEpeTiak hen IRCTe i SR BERIRS ME Sl e P O
By arr o SACEEES Bro: 3oads dopraarith WEad I RBANITD o ihe

injectio?ogg%ﬁfd articles, the articles that were nolded at injection
speeds o sec and 150 nmsec and that were free from cracks were

i ndi cated by %%&@%&%g@erws@w ckes that gwere %gﬂ,d%%(}%tr %éé giy ection

speed of 150 sec a t were free fromcracks were indicate

circles and;phesarti cbeschal generated HACkS depatdifasss were indicated

by crosses.
temperature, starting pressure reduction up to a

predetermined degree of pressure reduction. After a torgue
of a stirrer reaches a predetermined value, an inert gas is
introduced, and the pressure is changed from the
pressure-reduced state through a normal pressure to a
predetermined pressurized state, and then a polymer is
discharged from the reaction system.

[0024]

The polymer manufactured by the above-mentioned
polymerization method can increase its molecular weight by
the solid polymerization in which heating is performed in
an inert gas, under a normal pressure or a reduced pressure.
Preferred solid polymerization reaction condition is a
reaction temperature of 230 to 350°C, preferably 260 to 330°C,
and an ultimate pressure is 10 to 760 Torr (namely, 1,330
to 101,080 Pa).

[0025]
The fact that the polymer is a liquid crystalline polymer

which exhibits optical anisotropy at the time of melting is

15



[ Mol di ng condi tions] Mol di ng machi ne: SE3CDUZ manuf act ured by

Sum tono Heavy I ndustries, Ltd. Cylinder tenperature: (Nozzle) 370C
- 375C - 360C - 350C (Exanples 1 to 6, Conparative exanple 8)

360C - 360C - 360C - 370C (Conparative exanples 1 and 2)

350C - 350C - 340C - 330C (Conparative exanples 3 to 7) Ml d tenperature:

140C | nj ti ) d: 0 150 mm | di -.100 MP

or assur bofol SR BERTaPS ELERehs FRE L ieed Too bR hdtndl P FLHeY s poad:

120 S back .1.2 NP 00411 Ex | 1.t 6 d Co i

Exan{)f’?sa%rdf Hag 3RS S M Hr o BTy, palfihpPar 2t Ve
pl es 17 5% A ti'Gned S0t o

i ber Sl BBaRY KIBR-CAIP ORI AT A e AiSoud M AL LOBLaoN] 9 208

then t hecggglﬂlitt%tﬁlg%% lﬁrqlg-gb(lﬁ 11:0\'\13\7)6, %litt‘%'o%%% tgggé%]s the wholly

aromatic polyester in which an anisotropic molten phase is
not formed depending on constitutional components and
sequence distribution in a polymer, the polymer according
to the present invention is limited to the wholly aromatic
polyester which exhibits optical anisotropy at the time of
melting.

[0026]

The properties of themolten anisotropy can be confirmed
by a polarizing test method in common use, through the
utilization of the orthogonal light polarizer. More
specifically, the conformation of the molten anisotropy can
be carried out by melting a sample placed on a hot stage
manufactured by Linkam Co. Ltd. through the use of a
polarizing microscope manufactured by Olympus Co., Ltd., and
then by observing the molten sample under nitrogen atmosphere
at amagnification of 150 times. The above-mentioned polymer
is optically anisotropic, and when the polymer is inserted
between orthogonal light polarizers, light can be
transmitted. When a sample is optically anisotropic,
polarized light can be transmitted even in a molten static
liguid state.

[0027]
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(Conponents used) Liquid crystalline polynmer 1 [Manufacturing conditions]

A pol ynerization vessel provided with a stirrer, a reflux columm, a nononer
inlet, a nitrogen inlet, a pressure reduction/outflow |line was charged with
the follow ng starting nononmers, a netal catalyst, an acylating agent, and

then nitrogen substitution was started. (1) 2-hydroxy-6-naphthoic acid: 166

48 | 9 HA) . (LI .. 4-ph | di | 1d. 76 25 | 9
01648 L0 (R, L) ot phepyd ncdlcar oLl g gel 08 (39, ™19
4- hyd b i id:.5 2 | 9 . VBA) Pot i f.at l.yst: 22.5
IO O£ 288, 02, LR DR v AR AL sl 2

temper at Ut 9L 1018 920 an sustem s, f alsec o G anhddirr eaction vas

carried ou oné“hour. e erature was raised to

360C OVeriniﬁaigh%g%aa?g%ﬁtﬁé?%é%%ﬁég’?ﬁe&egi‘cﬁgttPs Sdél_églgfr¥ |( T da 667 Pa)

over 30 S, en’t ynmerization was out while

acetic aghde1 SXGPEH! Y AGeLln ANBYAL] fg, and, ot Nar scomponent s hautng a | ow

boi l i ng point were’being distil e stirring torque reached a

predet er i 0edoyalue. ! b RERSHUR 48 GhANGSh ram A, [ educedy pressur e state

to a pressurized state via a normal pressure by introducing nitrogen, and a
pol ynmer @ggsgh§§E%&Q%daEr%”h&hﬁx%?%ﬁﬁnﬁﬁrt of the polynerization vessel,
EPEH , .

and stra ereof Wwere pelletized into pellets. The obt ai ned pel |l et
was subj eghedito thermal processing under a stream of nitrogen at 300C for
8 hours. The pellet had a nelting point of 349C, a crystallization heat

quantity of 536ndé0a REMEaA1IAELE qUlisCeskYaafl 123 Ba1smd0Q43isdd quid

crystalline polyner 2 [Manufacturing conditions] A polynerization vessel

provi dedswWyhhra cshicl ¥ B§co@ity reduction at its melting point or more,
exhibiting liquid crystallinity at a temperature of the
melting point or higher is an index of processability. The
melting point is preferably high as much as possible from
the viewpoint of heat resistance, but in consideration of
thermal degradation at the time of melt processing of the
polymer and the heating capacity or the like of a molding
machine, the preferred melting point (temperature in which
crystallinity is expressed) is indicated as 390°C or less.
Meanwhile, more preferable is 380°C or less.
[0029]

Furthermore, in order for the fluidity of the lattice

portion to be ensured, it is preferable that a melt viscosity
at a temperature higher than its melting point by 10 to 40°C

l'is 1 x 10° Pars or less.

and at a shear rate of 1000 sec”
More preferable is 5 Pa*s or more and 1 x 102 Pars or less.

It is possible for the nematic liquid crystalline polymer

17



reflux colum, a nononer inlet, a nitrogen inlet, a pressure

reduction/outflow line was charged with the follow ng starting nononers, a

netal catalyst, an acylating agent, and then nitrogen substitution was

started. (1) 4-hydroxybenzoic acid: 188.4 g (60 nol% (HBA) (I1)

6- hydr oxy- 2- napht hoi ¢ aci d: 21 4 g (5 nmol % (HNA) (III) 1,

4- phenyl enedi c rbox Lic aci 66. 8 (17 V) 4,

4' dlhde8x§8?gﬁ§ﬁylhe§f 'S (fﬂ%f ’Bg¥Y/%Qél%&%%%t x7" anlnophenol
I@% APAP Pot assi um acet at e catalyst 15 ng Acetic anhydri de:

226 2 g ﬂFVEF haPdi"¥g of the raw materials, a tenperature of the reaction

systentm&g 5p|sed to 140C, and the reaction was carried out at 140C for one

hour P Aat the tenperature was raised to 340C over 4.5 hours, and a

pressure was fﬁguggg Egl%g Eggﬁn(E§%§0%1§§%np%%e%yqr %%é“ﬂ}§§gh aﬂd then

the nelt poly nerlzat on~ was ['e acetic acid, excessive acetic

anhydri ds neggt%ttetn%qma%%e% gy 1 Ay Bl d g POL ;yere being

distille ter the stlrrlng torque rea a predeterm ned val ue, the

pressure. gggtgfﬂﬁ%dpéw Infr@g%ﬁe [ £ESUL £ SR I piesewriggd state

via a nor pressure oduci ng nitrogen, and a polynmer was di scharged
frontthe S?“ﬁﬁep ﬁ%sgffﬁQ%rpolynerlzatlon vessel, and strands thereof were
pel letized into l'ets. The liquid crystalline polyner 2 had a nelting

point of 334€ . @Pgégsg@ll faEh@” phgak-quadat 'ftl)ltl‘éfrszu7seH Gin Kk a nel t
viscosity of 18 Pa 0044] Liquid crystalline polyner 3 [Mnufacturing

condi tiopsksent 1&V@H£¥Bﬁriﬁ@1u@@t%§§§ehuﬁﬁpvb@§§s“flﬂkés$t¢éf§éusa refl ux
colum, a nononer inlet, a nitrogen inlet, a pressure reduction/outfl ow

l'ine V\@Smeleattg%@l\ztnst Briche Heol1l 0w Nersd artd NelL AMHONEES, ral et al scat al yst, an
acyl ating agent, and then nitrogen substitution was started. ()

4- hydr 0X¥9§Bé9la@>l§vcbﬂe A4 & (b8 Bk Y cEHBAI réth19a 16 hydr axya2- napht hoi ¢
acid: 89 g (3 nol NHA
addition, the average particle size of (B) the plate-like
inorganic filler is not particularly limited, and although,
in consideration of the fluidity of a thin-walled portion,
the average particle size is preferably low, it is necessary
to maintain a given size in order to reduce warpage
deformation. Specifically, the average particle size is 1
to 100 pum, and is preferably 5 to 50 um.
[0031]
In (C) the glass fiber used in the present invention,

its weight average fiber length is preferably 250 to 800 um.

When the weight-average fiber length exceeds 800 upm, the

fluidity is degraded and thus the glass fiber cannot be molded
or a connector excellent in flatness cannot be realized even

if the glass fiber can be molded, whereas, when the

weight-average fiber length is less than 250 pm, there are
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(B) is 15 to 25% by weight relative to the entire composition,

the content of (C) is 10 to 25% by weight relative to the

entire composition, and the total content of (B) and (C) is

30 to 40% by weight (preferably, 30 to 35% by weight) relative

to the entire composition.

When the content of (B) is less than 15% by weight, it
is unfavorable that the amount of warpage deformation is
increased, whereas, when the content of (B) is more than 25%
by weight, it is unfavorable that the crack resistance is
degraded and thus cracks are generated in the lattice portion.
When the content of (C) is less than 10% by weight or is more
than 25% by weight, it is unfavorable that the crack
resistance is degraded and thus cracks are generated in the
lattice portion. 1In addition, when the total content of (B)
and (C) is less than 30 % by weight relative to the entire

composition, it is unfavorable that the heat resistance is

reduced, whereas, when the total content of (B) and (C) is
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more than 40 % by weight, it is unfavorable that the crack
resistance is degraded and thus cracks are generated in the
lattice portion.

[0033]

Molding of the composite resin composition of the
present invention;nakes it possible to obtain various planar
connectors, and is especially effective for a very
thin-walled planar connector which has not been industrially
provided for practical purposes so far and in which a lattice
portion has a pitch of 1.5 mm or less, the width of the resin
portion of the lattice portion holding a terminal is 0.5 mm
or less, and the height of the entire product is 5.0 mm or
less.

When such a planar connector is described in more detail,
it is a connector which is molded in an Example and shown
in Fig. 1, which is formed with an external frame portion
whose thickness is 4.0 mm or less and a lattice portion whose
thickness is 4.0 mm or less, and which has several hundred
pin holes in the lattice portion of a product of about 40
mm x 40 mm x 1 mm. As shown in Fig. 1, the shape in which
the lattice portion has a pitch of 1.5 mm or less, and a resin
portion holding a terminal has a width of 0.5 mm or less is
very difficult to be injection-molded. Meanwhile, the
planar connector of the present invention also includes a
planar connector in which an opening portion having

appropriate size is provided in the lattice portion.
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[0034]

The use of the composite resin composition of the present
invention, as shown in Fig. 1, makes it possible to mold a
planar connector, with satisfactory moldability, which has
a very small width of the resin portion in the lattice portion
and in which the lattice portion has a pitch of 1.5 mm or
less (1.2 mm), the resin portion holding the terminal has
a width of 0.5 mm or less (0.18 mm), and its flatness is also
excellent.

When this flatness is numerically specified, the
flatness before going through an IR reflow process for surface
mounting at a peak temperature of 230 to 28Q°C is 0.05 mm or
less, and a planar connector having a difference of the
flatness between before and after the reflow of 0.10 mm or
less can be said to have an excellent flatness for practical
purposes.

[0035]

A molding method for obtaining the connector having such
an excellent flatness is not particularly limited, and an
economical injection molding method is preferably used. 1In
order to obtain the connector having such an excellent
flatness, it is important to use the liquid crystalline
polymer composition described above, and molding conditions
in which residual internal stress is not present are
preferably selected. In order to decrease the filling

pressure and the residual internal stress of the obtained
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connector, the Cylinder temperature of a molding machine is
preferably equal to or more than the melting point T°C of the
liquid crystalline polymer, and when the cylinder
temperature is excessively high, there is generated a problem
such as a leak from a cylinder nozzle caused by the
decomposition or the like of the resin, and thus the cylinder
temperature is T°C to (T + 30)°C, and is preferably T°C to
(T + 15)°C. 1In addition, the mold temperature is preferably
70 to 100°C. When the mold temperature is low, it is
unfavorable that the filling resin composition causes a
flowing defect, whereas, when the mold temperature is high,
it is unfavorable that a problem of generation of burring
or the like is caused. With respect to the injection speed,
the molding is preferably performed at a speed of 150 mm/sec
or more. When the injection speed is low, there are cases
where only an unfilled molded article is obtained, and even
when a completely filled molded article is obtained, the
filling pressure is high and the residual internal stress
is high, with the result that only a connector having a poor
flatness 1s obtained.

[0036]

Adding to the composite resin composition, an additive
such as a nucleating agent, a pigment such as carbon black
or a calcined pigment, an antioxidant, a stabilizer, a
plasticizer, a lubricant, a release agent or a flame retardant,

a composition is obtained with desired properties, also
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falling within the scope of the composite resin composition

according to the present invention.

Examples
[0037]

Hereinafter, the present invention will be specifically
described using examples, but the present invention is not
limited to these Examples. Meanwhile, the measurements of
physical properties and tests in the examples were performed
by the following methods.

(1) Apparent melt viscosity

CAPILOGRAPH 1B type manufactured by Toyo Seiki
Seisaku~-sho, Ltd. in which L = 20 mm and d = 1 mm was used,
and an apparent melt viscosity was measured at a temperature
10 to 20°C higher than the melting point at a shear rate of
1000/s in conformity with IS011443.

(2) Measurement of flatness of connector

A planar connector (having 750 pin holes) in which, as
shown in Fig. 1, the overall size was 39.82 mm x 41.82 mm
x 1 mm t and the pitch at the lattice portion was 1.2 mm was
subjected to injection-molding by using the resin
composition pellets under the following conditions.

As a gate, a film gate from the lohgest side (the side
of 41.82 mm) was used, and the thickness of the gate was set
at 0.3 mm.

The obtained connector was placed at rest on a horizontal
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table, and the height of the connector was measured through
the use of an image-measuring machine Quick Vision 404PROCNC
manufactured by Mitutoyo Corporation. At this time, the
position at 0.5 mm wasimeasured, at an interval of 10 mm,
from the end surface of the connector, and the difference
between the maximum height and the minimum height was set
to be the flatness.

Furthermore, IR reflow was performed under the following
conditions,theflatnesswasH@asuredbythen@thoddescribed
above, and the difference of flatness before and after the
reflow was determined.

[IR reflow conditions]

Measuring machine: a large tabletop reflow soldering
device RF-300 manufactured by Japan Pulse Laboratories, Inc.
(a far infrared heater was used)

Sample feed speed: 140 mm/sec

Reflow furnace transit time: 5 min

Temperature conditions: preheat zone; 150°C, reflow
zone; 225°C, peak temperature; 287°C

[Molding conditions]

Molding machine: SE30DUZ manufactured by Sumitomo Heavy
Industries, Ltd.

Cylinder temperature:

(Nozzle) 360°C - 365°C - 340°C - 330°C (Examples 1 to 6,
Comparative example 8)

370°C - 370°C - 370°C - 380°C (Comparative
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examples 1 and 2)
350°C - 350°C - 340°C - 330°C (Comparative

examples 3 to 7)

Mold temperature: 80°C

Injection speed: 300 mm/sec

Holding pressure: 50 MPa

Pressure holding time: 2 sec

Cooling time: 10 sec

Screw rotational speed: 120 rpm

Screw back pressure: 1.2 MPa
[0038]

(3) Melting point of ligquid crystalline polymer

Through the use of a DSC manufactured by Perkin Elmer
Inc., after the observation of an endothermic peak
temperature (Tml) which is observed when the polymer is
measured under a temperature rise condition of 20°C/min from
room temperature, the polymer is held for 2 minutes at a
temperature of (Tml + 40)°C, and then after the polymer was
once cooled to room temperature under a temperature drop
condition of 20°C/min, there is measured a temperature of
the endothermic peak observed when the polymer was measured
again at a temperature rise condition of 20°C/min.

(4) Minimum filling pressure

The minimum injection filling pressure at which a
satisfactory molded article can be obtained when the planar

connector of Fig. 1 was subjected to injection-molding was
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set to be the minimum filling pressure.
[0039]

(5) Deflection temperature under load

A liquid crystalline polymer compositions containing a
plate-like filler and glass fiber was individually subjected
to injection-molding under the following molding conditions,
and the deflection temperature under load was measured in
conformity with IS0075-1,2.

[Molding conditions]

Molding machine: SE100DUZ manufactured by Sumitomo
Heavy Industries, Ltd.

Cylinder temperature:

(Nozzle) 360°C - 370°C - 370°C - 360°C - 340°C - 330°C
(Examples 1 to 6, Comparative example 8)

370°C - 370°C - 370°C - 370°C - 370°C - 380°C
(Comparative examples 1 and 2)
350°C - 350°C - 350°C - 350°C - 340°C - 330°C

(Comparative examples 3 to 7) .

Mold temperature: 80°C

Injection speed: 2 m/min

Holding pressure: 50 MPa

Pressure holding time: 2 sec

Cooling time: 10 sec

Screw rotational speed: 120 rpm

Screw back pressure: 1.2 MPa

[0040]
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(6) Crack resistance

A liquid crystalline polymer composition containing a
plate-like filler and glass fiber was individually subjected
to injection-molding through the use of an injection molding
machineunderthefollowingnmldingconditions,inbaaﬁmlded
article shown in Fig. 2. In the injection-molded article for
evaluation shown in Fig. 2, the diameter of the circumference
was 23.6 mm, 31 pores of ¢ 3.2 mm were formed therewithin
and the minimum thickness of the pore-to-pore distance was
0.16 mm. As a gate, a three-point gate indicated by arrow
part in Fig. 2 was adopted.

After the observation of the injection-molded articles,
the articles that were molded at injection speeds of 50 mm/sec
and 150 mm/sec and that were free from cracks were indicated
by double circles, the articles that were molded at an
injection speed of 150 mm/sec and that were free from cracks
were indicated by circles and the articles that generated
cracks in both cases were indicated by crosses.

[Molding conditions]

Molding machine: SE30DUZ manufactured by Sumitomo Heavy
Industries, Ltd.

Cylinder temperature:

(Nozzle) 370°C - 375°C - 360°C - 350°C (Examples 1 to 6,
Comparative example 8)

360°C - 360°C - 360°C - 370°C (Comparative

examples 1 and 2)
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350°C - 350°C - 340°C - 330°C (Comparative
examples 3 to 7)

Mold temperature: 140°C

Injection speed: 50 mm/sec or 150 mm/sec

Holding pressure: 100 MPa

Pressure holding time: 2 sec

Cooling time: 10 sec

Screw rotational speed: 120 rpm

Screw back pressure: 1.2 MPa
[0041]

Examples 1 to 6 and Comparative Examples 1 to 8

The above-mentioned test pieces of the liquid
crystalline polymer composition containing the plate-like
filler and glass fiber were prepared under the following
conditions and were evaluated, and then the results shown
in Table 1 were obtained.

[0042]

(Components used)

Liquid crystalline polymer 1

[Manufacturing conditions]

A polymerization vessel provided with a stirrer, a
reflux column, a monomer inlet, a nitrogen inlet, a pressure
reduction/outflow line was charged with the following
starting monomers, a metal catalyst, an acylating agent, and
then nitrogen substitution was started.

(I) 2-hydroxy-6-naphthoic acid: 166 g (48 mol%) (NHA)
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(II) 1,4-phenylenedicarboxylicacid: 76 g (25mol%) (TA)

(I1I) 4,4’ -dihydroxybiphenyl: 86 g (25 mol%) (BP)

(IV) 4-hydroxybenzoic acid: 5 g (2 mol%) (HBA)

Potassium acetate catalyst: 22.5 mg

Acetic anhydride: 191 g

After charging of the raw materials, a temperature of
the reaction system was raised to 140°C, and the reaction
was carried out at 140°C for one hour. After that, the
temperature was raised to 360°C over 5.5 hours, and a pressure
was reduced to 5 Torr (namely 667 Pa) over 30 minutes, and
then the melt polymerization was carried out while acetic
acid, excessive acetic anhydride and other component having
a lowboiling point were being distilled. After the stirring
torque reached a predetermined value, the pressure was
changed from a reduced-pressure state to a pressurized state
via a normal pressure by introducing nitrogen, and a polymer
was discharged from the lower part of the polymerization
vessel, and strands thereof were pelletized into pellets.

The obtained pellet was subjected to thermal processing
under a stream of nitrogen at 300°C for 8 hours.
The pellet had a melting point of 349°C, a crystallization
heat quantity of 5.6 J/g, and a melt viscosity of 23 Pa-s.
[0043]

Liquid crystalline polymer 2

[Manufacturing conditions]

A polymerization vessel provided with a stirrer, a
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reflux column, a monomer inlét, a nitrogen inlet,_a pressure
reduction/outflow line was charged with the following -
starting monomers, a metal catalyst, an acylating agent, and
then nitrogen substitution was started.

(I) 4-hydroxybenzoic acid: 188.4 g (60 mol%) (HBA)

(ITI) 6-hydroxy-2-naphthoic acid: 21.4 g (5 mol%) (HNA)

(ITI) 1,4-phenylenedicarboxylic acid: 66.8 g (17.7
mol%) (TA)

(IV) 4,4’ -dihydroxybiphenyl: 52.2 g (12.3 mol%) (BP)

(V) 4d-acetoxy aminophenol: 17.2 g (5 mol%) (APAP)

Potassium acetate catalyst: 15 mg

Acetic anhydride: 226.2 g
After charging of the raw materials, a temperature of the
reaction system was raised to 140°C, and the reaction was
carried out at 140°C for one hour. After that, the
temperature was raised to 340°C over 4.5 hours, and a pressure
was reduced to 10 Torr (namely 667 Pa) over 15 minutes, and
then the melt polymerization was carried out while acetic
acid, excessive acetic anhydride and other component having
a low boiling point were being distilled. After the stirring
torque reached a predetermined value, the pressure was
changed from a reduced-pressure state to a pressurized state
via a normal pressure by introducing nitrogen, and a polymer
was discharged from the lower part of the polymerization
vessel, and strands thereof were pelletized into pellets.

The liquid crystalline polymer 2 had a melting point of
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334°C, a crystallization heat quantity of 2.7 J/g, and a melt
viscosity of 18 Pa-s.
[0044]

Liquid crystalline polymer 3

[Manufacturing conditions]

A polymerization vessel provided with a stirrer, a
reflux column, a monomer inlet, a nitrogen inlet, a pressure
reduction/outflow line was charged with the following
starting monomers, a metal catalyst, an acylating agent, and
then nitrogen substitution was started.

(I) 4-hydroxybenzoic acid: 1041 g (48 mol%) (HBA)

(IT) 6-hydroxy-2-naphthoic acid: 89 g (3 mol%) (NHA)

(III) 1,4-phenylenedicarboxylic acid: 565 g (21.7 mol%)
(TA)

(IV) l,3—phenylenedicarboxylic acid: 78 g (3 mol%) (IA)

(V) 4,4’ -dihydroxybiphenyl: 711 g (24.3 mol%) (BP)

Potassium acetate catalyst: 110 mg |

Acetic anhydride: 1645 g

After charging of the raw materials, a temperature of
the reaction system was raised to 140°C, and the reaction
was carried out at 140°C for one hour. After that, the
femperaturewasraisajto360°Cover5.5hours,andagnessure
was reduced to 10 Torr (namely 1330 Pa) over 20 minutes, and
then the melt polymerization was carried out while acetic
acid, excessive acetic anhydride and other component having

a lowboiling point were being distilled. After the stirring
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torque reached a predetermined value, the pressure was
changed from a reduced-pressure state to a pressurized state
via a normal pressure by introducing nitrogen, and a polymer
was discharged from the lower part of the polymerization
vessel, and strands thereof were pelletized into pellets.

The obtained polymer had a melting point of 358°C, a
crystallization heat quantityof 1.6 J/g, andamelt viscosity
of 9 Pa-s.
[0045]

(B) Plate-like filler

- Mica: AB-25S manufactured by Yamaguchi Mica Co., Ltd.,
average particle diameter 25 um

- Talc: Crown talc PP manufactured by Matsumura Sangyo

Co., Ltd, average particle diameter 10 um

(C) Glass fiber

- Glass fiber: ECS03T-786H manufactured by Nippon
Electric Glass Co., Ltd., chopped strand milled fiber-with
a fiber diameter of 10 pm and a length of 3 mm; PF70E0Q01
manufactured by Nitto Boseki Co., Ltd. (fiber diameter 10
pm, fiber length 70 um)
[0046]

[Table 1]
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Connector mninumfilling pressure Defl ection tenperature under |oad Crack
resistance Clains [Claim1l] A planer connector, formed of a conposite
resin composition conprising: (A) a wholly aromatic polyester which
exhibits optical anisotropy in a nolten state, including, as essential
constituents, the constitutional units represented by the fornmulae (1),
(rey, (rer), (rv)y and (V), and whi F contains, relative to a total of al
constitutional units, the constitu?'%ﬁa? unit (1) in an anount of 35 to 75
nol % the constitutional unit (I1) in an anount of 2 to 8 nol % the
constitutional unit (I1l) in an amount of 4.5 to 30.5 nol % the

init (v enea Afouht> 518, SRBTRERE Tepfptd i Rt ar 6 Sonet ot onal

units (I I, t of 4 to 10 nol % B | ate-1ik
|norgam((§ZD¥[1§F$1(t:L¥)n 5%H%Ql% l%’?C:) a glass fiber, X mhéréiﬁ Ehg gon;eﬁt
of (B) is 15 ggg %5@1 rt%'cagb\ﬁ,ets%etrh@haehaé ﬁ%pe§'é¢@p¢a1he
content of (C relative to tﬁe total ‘conposition,

and the 59&?% ¢Q 359%_%fﬂé@ggﬂ"éééQe'faﬁéfﬁaﬁﬁ 10, 40% by weLght relative

to the tota ition wher el n the p anar connector has a

L?ta'gergﬁﬁggﬁ%gggkg ?Qﬁ%?%ﬁ%y%fﬁﬁﬁ%fHHEf“thté”Eéﬁkéébﬁ*@ﬁ|E§tt§§ portion
formulae (I), (II), (III), (IV) and (V), and which contains,
relative to a total of all constitutional units, the
constitutional unit (I) in an amount of 35 to 75 mol%, the
constitutional unit (II) in an amount of 2 to 8 mol%, the
constitutional unit (III) in an amount of 4.5 to 30.5 mol%,
the constitutional unit (IV) in an amount of 2 to 8 mol$
the constitutional unit (V) in an amount of 12.5 to 32.5mol%,
and the total of constitutional units (II) and (IV) in an
amount of 4 to 10 mol%;

(B) a plate-like inorganic filler, and;

(C) a glass fiber,

wherein the content of (B) is 15 to 25% by weight relative
to the total composition, the content of (C) is 10 to 25%
by weight relative to the total composition, and the total
content of (B) and (C) is from 30 to 40% by weight relative
to the total composition, and

wherein the planar connector has a lattice structure in

an outer frame and has a pitch in the lattice portion of 1.5

mm or less:
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(V) wherein Ari
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Ar3 is

[Caim2] The planar connector according to claim 1,

wherein the plate-like inorganic filler (B) is one or nore selected from
talc and m ca.

(D)

(1)

(II0)

(Iv)

V)

wherein Ar,is

Ar, s

AI’3 is

Q

Arg is

g

|
—0—Ar,~C—

T
—C—Ar—C—

—C—Ar;—C—

—O0—Ar,—0—

O

, and

%

[Claim 2]

the plate-like inorganic filler (B) i1s one or more selected

from talc and mica.
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The planar connector according to claim 1, wherein



