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EP 0. 307 157 Bl Description The irﬁg%q’.,qg,, | ates to a | ow stress
encapsul anft or seal ant conprising a polyester which is capable of form ng.
the anisotropic phase in the nolten state and melt-processable and a
silicone Desdriptiod y bl ended 5 therewith. The invention is directed to use
of the above shown conposition conprising the polyester and the silicone
for an encapbeinwmtiongelatee tl sipw stress encespiat basealan) commiaing 7 polyestes witichy is sapalfle of
el ectr.i c fepynd the @risotrofic Shase émtbermolish sfts and mEitiprpcgssablp and a) sticene unifesmly jblndeds
di odweg,s cirewith. Temiavantiasris directed jtosysg of the @bayp slawn cgmpqsitipn eompgising the pelyesteriandd
with a syH‘Pﬁ@?W‘%“F anpansyians prcgeslant 19 opeapsvials 97 seahvarious Sertscof plGin applisassSat | ng
property, fo protect themfroman external force and to prevent changes in
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their cha Pt gk Frig e to a surrounding at m)sphere Mai nl y epoxy reS| ns

are errpl oye a t as the ) trshreets||stcrsr %SI n fO{SI ab ovg

fﬁr pose% re%n |n grde%iog %la% %@iﬁ% ope %%rgig rnal or § On
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under go ora. Maﬁ M s.smth u&.me%masraaa BirfRg St team éﬁgiﬁ aand

have onl Yy adiitoR el tBH YAt tﬁér&df aro lRRSHdAlY iNort S8 WREMEY undér dnw éﬂﬁlﬂhef@rhﬁﬁlﬁrdhé Fos
are furt h%pdﬁtﬂﬁ%dﬂﬂ“m@%g& and mVQBWa@@m{,@W is required of the sealed
arti cl es anthetdngy, IRWsvef; CadGiiondii progbities afecfulitsr ’manded ®achusd B Highel péridlnteince 8
demand f oreqtied otthe sHalet artitiéscand the abriceaddeditivhs &6 Beiyf changbesi N used for seal i ng

| C s rai ses Ii2partichlar, iacdesayd fob redurtion in tizecshain Gt Geessviot & reginrused fot s¢atimnid'st oisedr d a
hi gher 2degarioes méblamstie gucarlanoe wiingiregent Biand dowasii azhighef delg@e of infegratiop ahda Brgdesiznded
to fgni m pidClehizdms demartdpetol rithimize demagels 10\thedlClsteaussd by & siess peryring thexginnin ten

t he act uakctupbusecf sepled|I@'s meanwiile, itdis paghrfyl demanded that eosgiress agcule ivenatienty e gaalingo
stress oceurrsundnitsplb but @sp he sealeds (G oV Whﬂﬂﬁﬁﬁ)tﬁﬁaﬂﬁw@ Ehangen abrupthg §ing the seaigde d

| C s even Qi bropabt inte direqt sentackwitt g ppl %‘E”HB’rtti ru?s“’%‘?%’&‘é‘“‘d'lﬂé°‘§@'&‘f"eﬁ°“¥e&°’s“°ar e
br ought® i FRANGFEMRUPD Wik sglisfiesiesh ’%“'F?Ble?t%PFsé’S? eydyek h in a surface nounti ng
t echni que Hovvev {5‘ no ?2ﬂ§ seal i ng conpound whi ch satisfies these

requi rerreFﬁ OO BR INH AN nd yet . (Sunmary of the Invention) After intensive

| nvesti gati i3, PRAG, mansth SnPHERAS 50 burbs ‘8 9&&%‘&. 3, S5/ ' a%é ceut%ﬁt‘“ ng
excel l gpt j ertlearb? i acesa el Brobi %Snt E?ﬁd ;E le bl
H nventors rogid Mhaften f@!red%&@%ﬁd Q )ﬁé&
ani sot rOpb)Q:eI r@d@r‘ag ﬁﬁﬁ Q‘i’d’wﬁéogfﬁélénﬁﬁf Ilﬁ@a @)fp% nl 16w @idin ggﬁHn g6 raH&fo@ Imodulus
pol yest er bt diikitp 45 toRfdte, RInAfAEES hsBie S4C LIS SuitBblé SHMidgQRBMpduRd. Hdweva¥, it WadiREd
eXpansi ONaisd BU¢ dVor Bk Mgich Byéd) aGReANE InSalisiBBRSN ok Sohitlg 1R d5dnt Brobisms Asler further
t her ef @§ €intdndiveh@Bligatitns, UkdintedtoRShade @ltidt that SLbchIR |c@'npbﬁliﬂ- haWligg @ QEEKEBE . reduced
However, kitest\edh b @rbdaked lbg incorpditing ¥ Silicohid i@ tHel liquid chyal pailjeior. Tbd presshiifiveni®s has
unsat i sf abéedrcgmplated enctheybasty of tie findingent probl ens. After further 35 intensive
I nvest i gati Oihes the Ipesentneerttior provides @ mhahod dbf Bliapsulatirgeml alasgontrocoponedt trenprising a
renar kabl jpieciivd Lraaidingsan encapsglam compgsitiedaboutcthéy yledinatio cprapoagnt. rharacterised tndthad then
t he\lLi di goregogitianacomprises @ mpltproceTigbls fiquisopiytal Rolyeerandmsifearns. been conpl et ed on
t he basis ofThe 8 "lauid #vel 'Pdvﬁﬂ%f Psn‘ée 'i‘e&ifefﬁ{e"slt?l%éﬁﬂ pigees B@P'M%Séefaa"ﬂ’ﬂtsm of

encapsul aPfeRYYdhet éﬂ"%’bt‘f%ﬁ?'@“ "?Q”l i"raB?PdrfBIpG’F‘

encapsul aAt*"EEsHY ” be B} Qd'f"r?) ﬁa' ati

that the 'CPStaE"S ‘15’ ; tq" C'B s | d'ep | cqnpi a'°“g

pol yest®®r ® §rf1:8: e flgo a(gb cf" E‘H % PP Xfﬂ?’ %‘?’cu & TVG f T' gnpg '°E'| are
i ither 2 or in par:

herein re er N . : Iy i
hen 1t 75y ﬁHDE 1ot J?éll’r?i?i %&%ﬁé%ﬁm GRS o §H&F. G‘j pws%ssémt&a

alle A e et 3 |f|@at| d 5}%
cryst alsoswt.%g&rauaosaeéa@tms pBiARS Gs Sftically ahisbibit wama; adtraa RUBIRGE the Sdmilnafion
p0| yner Mle Me&ebﬁcr%@@ﬁlé’dlsj Whﬁd ﬁ@glﬁfplemttcfa I)aimsodﬁmc potaricéNightdRss8 Inbbudl gh
rigidity aleasagn é5atictsk. naj or axis of the nolecule. Usually the pol yner

nol ecul es harhe calatitiant(€)>of tha @blraerizapatis oftximing tiar sbovarniichtiged] antsiotrépity maliom phadd sy Or
I n par al | ére) sdiéntedimmpir olloeing oémgolweis:ani sot r opi ¢ nol ten phase can be exam ned
by an osdi né)sneponereickaropatic dicarbdxglid acids and alibydlis dieatbaxylicakids, | n particul ar, the
ani sot r opi c(2huletoemor leharematia diolscalieyelictipis apd diphyic dolaci ng a nol ten sanple on a
Leitz's hot (Bkenagemerp oharpragtic fydsoxpestboxfic#ddg. ni cr oscope and observing it at a
magni fi cat i $hongfor mgrejohargpatic fridpawpylicatidat nosphere. The pol yner is optically
anisotropic. Nanely, it transmts light in the exam nation
2
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thereof between crossed nicols. Waiphey fs3El e is optically anisotropic,
the polari‘zed |ight passes through i't even in a static state. The
constituent(s) of the polymer, capable of formng the above-nentioned
ani sot ropi ¢ (Spéreenmpraat@omalic dittulssend aeimeticttiedbhbriosnadhe f ol | owi ng conmpounds:
55 (1) on¢s) awe onmore obdroraatio hedroxganines andoaomtic diargivesds and al i cyclic
di car boxyl i c Theipdiymerg Zppableeot dermingrtee aerfisotigpisnmelien plhise |aw, thegei eopnefising He ddllgwimgnd
al i phati c @pofingtions:3) one or nore of aromatic hydroxycarboxylic acids, (4)
one Yt nbre bPPHYQ‘J‘Wé?q"tP"?'Pﬁ(&%M%oxyI ic acids, 2 EP0307157B1 (5) one or
more of aro aIPG'VEﬁt‘Fﬁ?’b‘P"g'"%ﬂEV@}'orratlc t hi ol phenol s, and (6) one or nore of

aromatic hyd 9 'd ?4 )hdi ani nes. The poI ynmers capabl e of
forming the W gsterc p"m oBh are those conprising the follow ng -
combi nat j onsg; ) 3((““0 esterco %{} W conprising (1) and (2), 11) a

pol yester co ,

Johelh
ster conprisin 1 2) and
(3), 1V) a p 'd 7 o 1);?(3 Q‘?gﬂia\/‘g(@ V)m; Ipo: y'?hl(ol) ethar
conpri sing 8 of 1o e BAISOY s MbiteR Shsde ,ﬁaamrlnsadeﬂor(ao)me%aveand

(5), Vi) ﬁ\e%hééﬁs'[ é‘meﬁaaﬂod@ C QffRiatic | Noljadomethindd 28éh (Ols apBly(Mitrd-2méthyt-1,4-
pol yest e %ﬁ@nﬁ&weﬁﬂﬂ&fhylﬁyrﬂﬂl A-phbayldneathyliche) AN Bbiy(rfilo-2-ibthy PII-pHERYIeherABMBthdyHb-
form ng t he4pRényehcn@myidyig)| t en paase i ncpoiglRitiloi2rehio@didtghenylshenitiibetiieMe 4-
ment i oned phengleneiieth@idiyeens , aromatic pol yazonet hi nes such as

pol y(nitril o-1he rpelylnyis-chpable dfSforming the anisotropic molten phase include, in addition to the above-
phenyl enenintenﬁoh@iaednybinhtbyﬂ epoljester ghrbonatesrithey lnyihdedycwe)essentially comprising 4-hydroxyben-
pol y( ni tzei zod, Zihpdroxyptionyd, dhyddaeagrbaplen teraphthataybunits/ | | dyne-

1, 4ggheny| enérmtpnlyeps;e@g/b;él) and 1) and polester amide VIII) usable in the present invention for forming the
pol y(ni t ri lejsofrorit maltes -phiase-qah be pregarechbyt varipus peterffipation) priqeasses pherein organic monomers
phenyl enenﬁ?“l’f&qlﬁ fél@ﬁ‘l | grqqpecapqﬂeyq{ﬂéqr@mg ap lpnded Jecuripg MRty qopdensationsge regpipd with
mol t en pha§%¢ |‘ﬁ'@f d?é f”W"ﬁ'P"%l(ﬂﬂ‘?“P? B‘n“'? (9'9P'P1% MAPRTIPES- arPreloft ¥EIARMY °é'8ﬂ’t3!| BRIy gster,

pol yest ee[5 the en |deany r@ggrgqxi ?aa|bp a |doly3|s process
4- hydr oxybé[h 0? %; I %/ % 'S §S7 ‘ %ﬁ)y
units. The )dan e)con vaai ﬁ'g) rdgr% éy: ré van) gﬁ n
the presen su‘l:im/sea@ tic%ad onXrat )C}E 1‘1 h | tlo

prepar ed,, by vafy o ar.s.aa B&sc g%&@%& %ﬁpmgrfsa aggfma' .au.wm yeste
*havi ng a f upghib 95ake W fH I%r rﬁorP In h%fd?acQ& 8 sbild! @lcls Bﬁﬁhﬁdﬂh% H.‘M bt
condensat i QkpaHsfon iRAGHISE nddk bdhs he functional groups of

or gani ¢ MDNONRbéth 3f fe mel beidHBER @slur@adol?ﬁ%&buon IpWdEs8sY the oR¥EHIEMonodters L@é‘d/ésqw
acyl hal i detafiRgl matiidtSioth@tRR!. cryEREpdiE g tal bdTRB8O Mafick ricaifled@rri prasekechylgtedtyinge | t
aci dol ysdss tRryaess giolpst (ReneBlls ed@madt lowdyachiesirse Thdlawg acyl Igtbupk aré prefefably those
process, t hevingEoaRrc4 edrisonaiscrisféralghethl ergaricondnometic aeabtets are bubfjde®d tetAe teagtitrs .
As the readmtheformpofacaaes, a suspension of solid polynmer particles appears

i n the sol utiTpical Erenplesadtthe pataysis ipeble dmbhiic the dnditracigolysis endnslurry woadeses tinglude
facilitat e dialigtin exidesaluchfasydifubitin] exidpa idiaeyltin ofidesc fitaniwm livuside, cantimenyt tgexidsa lisex)
forigpd at tyHenisy sificetos titaniuny glkoxibes, plkaljgnetal salig cand plkaliproeart mptah Selis iop parbaxylistapidh.

30 Fur tgveh aSaz'@,q %ﬂeiage). pEYis ARdS (Sychias Py 16 @aseorssaridrstalyRis [Susheas hydpaen delisp g
the Iiquid (?:ﬁ‘ §f @? °§‘ﬂ¥‘i‘ 5[)1”%“‘108?1 ‘Eis’é”ﬁ 'ﬁ Tﬁ@“'ﬁfyé’éﬁ?ﬁb"f ?IQ‘eﬁtq oM % n
this procedgsedp i ned % %p

t her eof | n a -H’S ! ”’ n f gge r sol'"l'eﬁ'gmr?éﬁ l?‘e" 'ycf oyn‘:ers 2;:
slurry p l Bge easlly p ed y a%ggds n%ry me e'?agl'ly g(feg ?q crystal polymer

is one shghtly soluble in pentafluorophenol.
The liquid crystal polyesters suitably used in the present invention have a weight-average molecular
weight of usually about 1,000 to 200,000, preferably about 5,000 to 50,000 and particularly preferably about
s0 10,000 to 25,000. Preferred wholly aromatic polyester amides have a molecular weight of usually about
1,000 to 50,000, preferably about 5,000 to 30,000, for example, 15,000 to 17,000. The molecular weight can
be determined by gel permeation chromatography or a standard determination method which does not
involve the formation of a polymer solution, such as a method of determining a terminal group of a
compression-molded film by infrared spectromstry. Further the molecular weight can be determined by light
55 scattering after dissolving the polymer in pentafiuorophenol.
A 0.1 wt. % solution of the above-described liquid crystal polyester or polyester amide in pan-
tafluoropheno! prepared at 60°C has a logarithmic viscosity number (L.V.) of at least about 1.0 dt/g, for
example, about 2.0 to 10.0 dt/g.



startihg materials for the |iqui depcy e fd7 @Ol yester can be used in their
nodi fi ed form prepared by esterifying 35 the hydroxyl groups (nanmely in
the formof |ower acyl esters). The lower acyl groups are preferably those
havi ng abouthe Poljroers} capablé oifoisiiigriee. anfspleopismeolien phesecand yshl iin-the pragaREiYastion are

r eact ant refarablyerinjaicpaiugsters anchasomatio pelyssier qush'@'VPﬁ?Wp"ﬁ%‘E“aﬁ’ %'éat'c W‘ﬁ?@’al
exanpl es apd an gianalicipaljegtan asnidenariplly in the 5?5‘!‘1‘[“‘1'??%'3'@?"1 ar

processes .&refﬁrc?&@xm%ﬂswwheucﬂmwrﬁﬁa?%ﬁ 5‘%‘} h ?%/I n
Oxi Hes 5 (PPRAIIS e %& Pht%%'ﬂ"?‘?‘ﬁ?mg 'éhy ’g‘gg cr i
silicatednd tslhé’g&yi@ iph ! é?'&mﬁ\ s E et al
salts of dhygr CQE‘P%PgdS('gQ[Sﬁ? 88 ZINC ac(gta G(S (such as
BFs), and gaseous acid catal ysts such as hydrogen haI [ des (e g. Ha). The
anount wof the catalyst is ut 0.0 to 1 w. % par ularly preferably
0.01 to 0.2 wt. 9% basH@ Xt -aﬂﬂunts of thel oners. The-liquid
crystal polyners suitably d in t€ present | nventlon are generally
substantially insoluble in 45 ordinary solvents and, therefore, they are
unsuitabl e for solution processing. However, these polyners can be easily

procesged by an ordinary D pr og€dstagmy ocess. Rait)l cularly preferred

| iquid crystal polyner HiUS-S|NI ghtly sol-bl 0d in pentfaf/l uor ophenol . The

liquid crystal polyesters st abl llseT the present invention have a

wei ght - aver age nol ecul ar wei ght of usually about 1,000 to 200, 000,

preferably about 5,000 to 50,000 and particularly preferabl y about 5o

10 0002¢ 0 25, 000. Preferred was Rt i.c pol yester(eﬁg des have a
%ﬁul ar wei ght of usuli® —¢ ) g 000, pr rably about 5,000

, 000, for exanple, 15,0060 17,%50. The nol ecul ar wei ght can be

determ ned by gel perrreatlon chromat ography or a standard determnination

nmet hod whi ch not | nvol Y. 0O h as
gl % 5 i TR B S L G50 800,
infrared g com Wl ? lﬁ&j ﬁtof%&h@gtp Hy@byBéhz6l8 b, E&é%ﬁlﬂalu@y
|ight 55 Jq .n&.e af Zrﬁ rsé?lrlig\ﬁé Yl BorleSpoRfiriyt tibhieH® EnIoaHe Ihav-A
0.1 wt. deifdiBnt 9 ﬁ: X~ Sl stitlehtOsifhg| dobtbcirdin Bt gtbupPddhaising Of cildiine,

pol yestag r ,@ndt 1, Bﬁéﬁ 1 dndf1 M%y%ﬂ@@%b bbrz8RedomPoundls IRNing sibsRuents! ab gragdsitidngi C

#vi scosi tyth &h ,so},{,t ali®@cidBdnd rdagiholabout 1.0 dl /g, for exanple, about 2.0
to 10.0 dI/ gne fquid chstiPodil@8drs Jdd Il théhstesedt! ivetio magppenlally obntdiro mnpolygikyléne

ani sot r opiefepkthtiateSifcapdbRs@ farmiig trsadaisaropin niohed rhasedrethé samevresidculenchain dn asidiiéretoabl y
aromatic faery&s-uesrcﬁbeamdnafumtﬂhe afkgll graupt @ rtheapihyaligons Rerbghtipiater has @olapt fathong an
aronat ise @ohyester and an aronatic polyester amide partially in the sane

nol ecul ar ¢ asiony the Bquial Systap pefeetersedmprising therabeve-desernep [censtitugnts; prsticklarfyRipierERd
usabl e asarb Heose ep4ininguenst & mdre chrpqundsysalected ifram | the) @ropm BINSIRIP <t dhg naphialens
conpoundscgmwdasb@e@d rFamPRUNGS ensebnzanp tf@%??“f‘is %ﬁ‘!‘i‘ a substituent at p-posifion as the

, 6-di hydmgggpmyhppmmma @mmg Herberrens; ? nts at p-positions, particularly
6_ h\wr dgyplgfe be\fdf,oxﬂ{? p lhydrg e droquinone.
4,41~ phen 9%35]/ L ﬁi@oléis e & of fort | egspﬁ ﬁgg 2se and usable in 'thet

alal uni

. rHeOp ;(egent gtlg:h G‘tzﬁgé) @namﬁgﬁé roxynapl’@lf ?EH §$ th Qﬁi a&)janf ster
' amide avmg a recurring unit comprising I'1e c ed na hthalene mouety and 4-

C N 45 am no ES Ienedlamlne
( (R}t Soafrdd L Sati asthe YhGiene chihboabhv%\ﬂe&ﬁbéd donférsQPto M and
at OnB an tI‘BL Qgstéu %Qole onOrmmg e anisotrabil molten Phase and Mrablﬁﬁhdd " thepeRaent s

(CHZ) N- " idlen &é"dé@crlb‘éd ih Jhindse Patent Qaifidgen 43. basssrves:h n is 1 to 4, benzene

conmpounds - hahe themeBadtic rssfB an R inqdrpoRakd i hekuii REsEIGhlyest osedasthe method of the

p- hydr oy léfb@e'h@ln@enﬁ&ﬂ wihinttey @ppy dfahd sresent iskentioly o facjas theotgsct of- tbmprmphmutlon and

p- phenyl engdisaidee and correspondi ng benzene conpounds hav- ing a

substi t uent Tne tiehsophastz! resirs uséchier thishmitposeLrse tot Ipsticuigriys irhited.t Endy inclode. fon exagplgup

consi st i ngolgdisfiod bueh iam @plyethylene and polypropylene; aromatic polyesters comprising a hydroxycarboxylic
acid or an aromatic dicarboxylic acid and a diol, such as polyethylene terephthalate and polybutylene

55 terephthalate; polyacetals (homopolymers and copolymers), polystyrene, polyvinyl chloride, polyamides,

polycarbonates, ABS, polyphenylene oxides, polyphenylene sulfides and fluororesins. These thermoplastic
resins can be used either singly or in the form of a mixture of two or more of them.



30 brohine, net hyl, phenyl and 1-pggg\soplbyi; and benzene conpounds having
- substituents at mpositions thereof, such as isophthalic acid and
resorcinol. The liquid crystal polyesters used in the present invention may
partial |y cofikedliqnid arysial polyesisr hes e highrstgrigthhant at highi sett teinolving effect owingritnits uniaue
ani sot r opi molevolat @nfigolatimelt ihgs &lsvea barrvosffididnbefuingar exrangion anth aderdmeli shyinkage tiaster
above- des candeatefare rastight dvaensional Fihklitys [Flegher. gredigyid grystal m@v?@rga& gl viscosity, a
t er epht hal higheflujgis andl g tgsistanee fichd fFemperatiie high £ Gt Ingdditipnci 8@%9“ chemical
pol yest ér s’eﬁ%‘ﬂ‘ﬁ? iwerthry resistanae Ry dotater Fesislanpe @s el 7% 3 e 9'9" iy | exerts
pref erred 2 Biuepcasen BiBeLt 'ﬁ?t?flaﬁg.r??n&q‘@r oryial POlETIR JRi NS sUitabie P ey ?soWPtﬁ?@'"g

group const of he n hth ene co qQu i phe cQ
-benzene co ggfﬁq {7‘ ‘?I'P i1 gé mal 'sgmmeg "ptpep d g VQEQPWH&%? eﬁr %P e

|m I' S
constit uen " s||)|oo Esa ai é m ﬂ%&néﬁ e silicone
p- posi t ’ On&ls slﬂ%t;n rut e regﬁs n s the rng Iy orin the
met hyl hydr m’éf y roqwnone Partlcu arly preferred
pol yesters C%ﬁ@& csne i rﬁmmqmieb% afabfﬁiaﬁémlp@n.awlﬁaa&e@hmmymﬁw@maﬁné B
t he presenfaiivaly GoW degfbe IF Bolfritslor: RHayi Havd P hykoghbre@srh orlsh MM, Afyl, Halbdendled alkyi,
napht hal;£nguiogsHal ¥ry(; @Mine-mBdifitd alkpIC MbrcapiEmotiiell afkyl Cpoxgyanodiisty aikyDercaBoxybpbdifeay |
2, 6- di hydr grgy grauphdotiil t6 B ParDét 1, ot Greupb adin apbshapattobthe Meie biesn terchinais) Fuats & r
am des ar emiyhigssibAiANEdWEth ané BICiidré ioNpplyathietmaitisgh congrourgs, talvehakinodified dempaundseaid
napht hal enestarmbdified campbudds. 45 am nophenol or 1, 4- phenyl enedi am ne. Exanpl es
of the conpoUmdsiicasadl walis int the pesans nvantienhas aoﬁscmsmemathmveged@é)@rtpb@@o% optrer s
1) to Vid | preferably 50fote $0&000tdSk Froe the diswsointscah thatworkakility in dherfixisysion lad mpldiag stAe9si c
mol { en phasnd iehikitiop pé@@mm yorm:ﬂ@dnqlqledtrw recdssenlty jsrRAdiagiarly PreiprabhyiB e fapRedf| n
Japanese Ph#®rie 10080%- p . 69866/ 1986. Ot her ther rm | astic resins g'%g
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used for t na nxlu in
exanpl e, p8PYFS 3’? tgagﬁ'"g a'" ol R Esd"So B 8oy ene aroma
pol yesters conprising a hydroxycar boxyl i cjaci d or an aromatic dicar boxyl I C
acid ang,a diol, such as pol yethyl ene re+gphrhal ate and pol ybutyl ene ss
#t erepht hal ate; pol yacetal s (honopol yners &nd copol yners), pol ystyrene,
pol yvinyl chloride, polyam des, polycarbonates, ABS, polyphenylene oxides,
pol yphenyl gresisb fedlios r&ithfdn&QféaEﬁﬁbr’G&nt Hioesert her mopl astic resins can be
used either singly or |n the formof a mxture of two or nore of them 4
EP O 30%157 Bl The liquid crystal polyester has a high strength and a high
self-reinforcing effect owing to.its yrn gue rmlpdlul ar cor]jzlﬂguratlon It has
aiso a | ow coeffici ‘ﬂmC*ng:l i, neqy-Nexigensi on Pl & |ow pol d\shr hnkage factor
and, therefore, a high| i nensi onal st\tﬂ lity. Fhrﬁ-f?er the R quid crystal
pollyester has a |ow ngjt viscosity, a high fluidik and a.resistance to a
t eRper at¥ire as high as 220 to 240-C. In additionRTt has high chenmical 5
resi stance, weather regstance and hot-water resistance as well as a quite
high chemical stability] It exerts no influence on other materials. The
liquid crystal pol yes?g -Rs thus su/ttabl e for use as the sealing conpound.
According to the pregént inventigay siJicone is incorporated in the
liquid ctystal pol yes\eR i n order to\R'urther i nprove the performance
t hereof while maintaining the characteristics thereof. 10 The silicones
usable in the present invention are organopol ysil oxane conpounds. They nmay
be silicongyRicks, silicone rubbers, silicone resins and nodifications
t her eof .5 Thegt<émp. be used either singly or in the formof a conbination of
two or nore Gont e MewpdiE ofsthd feeiIBEmEdhbnisi® ith2! silicane Abbérs & ba chssifiad ot thredigroupsor
partial |y hé.amséedcoligmsitby typa!addiiidnaygenad havicalngpea The silicone rubbers of the condensation
type are those crosslinked by the condensation between silanols with elimination of water, the condensation
between a silanol and an alkoxysiloxane with elimination of alcohol, or the condensation between
65
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rel ativel y low degree of polymerigapigpisd g1 My have a hydrogen atomor an
al kyl, aryl, hal ogenated al kyl, i5 hal ogenated aryl, am no-nodified al kyl,
nmer capt o- modi f i ed al kyl, epoxy-nodified al kyl or carboxyl nodi fied al kyl
group bouand at sangl pﬁrelmmaﬂqnm higredey lin ghe qugsencardi/an acidic of basist substaneg br @Mmetahe
mai n chaiaqatalyetrsytmead tin. The sitidene rubbersrafy th edditidn stynet are dhdsanfrodslinkerbbio hydmsilydatiort
pol yet herbeyeen an ussptusatedamevp guch ag p visH atouprendi f i ed conpounds and ester-nodifi ed
conmpounds. The silicone oil usable in the present invention has a viscosity
in t"l'résrange of 0.5 to 1,000,000 cSt, ig ﬁref erably 500 to 600,000 cSt.
From t he vi ewpoi nts of the wor kabi I|ty 'n™the extrusion and nol di ng stages
and inhibition of exudation fromthe m)l ded resin, the viscosity is
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reactive gr onpdiRuthyisReioRgie s thé i ebipBidntVinky hbbeVa hfdidgen iabmt Bead bR eape Of
a cat absy Stalogeh@ied sikyl, meidgeaSed @] ditinotrisifib® AR, i iveRcapth-Ridificait alkiiNepiyemetiied Byl BRI N
chai n or datboxyl-dbdified @Ryl igidup Boihdiida plald 6iSits slaa ¢haing sach ab Mmalyl goEs aHd/oraPlesst a pire
fornmul a: @Che main chain terminals. Further it may be substituted with one oRmeoi8i of Dolylatberanddifiedhe
reacti ve gmoaypds, Rechpitnoifiedampoundsoand seiertmddjfiedkmp@mds.35 O-C-CH3 . O N=C

cC The silicone resing are polyorganosiloxanes having a three-dimensional, highly developpd dagwork. The
F\" .CR methylpolysﬂoxane as thmmaplp component thereof may Rpve a hydrogen atom or an q[jcyl aryl, hgogef X
R - R_CH =naeppaligh helegenpled app aminopnpdifierh akryle mprgraimestified alkyly epgxy-medifiedeaityhal sm
the sili c‘i?f'i’é"ﬂ’ﬂ%@? alkd groum oupd tgafpart piits sidp ciing §ychas Q‘Pﬁﬂ |geoups; anglor 4t (et @ Pt
condensat‘? é‘?? 'P @‘a'“éﬂﬁﬂ"?'F d’ﬁ it é’e éH‘E"‘P‘ﬁﬂ F’E’b?"et%?ﬁé”e of palvelfier medified cPRPRYRASs of

t he cond @ e condens |!‘on bet ween

il anof"syp' eﬁ"ﬁ*ﬁi Effﬂs i ° 'ef'n%?%fﬁ'a ¥ e S P, g BT Sy and
| k |

an- al kox S'S :é? i iohdh "\% ent j 1o a8l WGa ﬁ@%@&f@ﬁ%gn

gl a é\i' 84+
presence ;}?15 g&a yQtOQO m% gbdaksaﬁd
The siLj CQQ%“MJQ g,;esre brafera |tgi0q,[,} d,ype are those Cross |n e

*hydrosi| yl ajgi s SRl \WBrREbuRT o USEbseht AvBitliof] MY BrndsbsinAs hadehl tﬁ%nhc&fecﬂépsead?do S
- Si - 1H | nreddh the RliGURE M€ e fiquld Bysidl bBlydBer ARBIe8dihe Tilt@nsSis IptefeRid® chathEdy Wer@fin t he
radi cal tyfipeodebliohNRSE plofch®d lthah lvhsh e siftohd Isaftixed WM thel Kddid Lerpétal Ipalyéster, a
reconbi natetepdgenzbusinictire Aaving faQb-oaNed ilgnd-seb-fife strut@iicaltainbar m ng agent or
addi ti en readd pmsible AMepreforable Gniecorpotatdean indrgania dillaxdidihe iseatingt goppoung opthe presant ar | y
pr ef er r ednventionhe present invention, since it is in the formof a highly
pure powder Thelihaganie dilien gpepapiiawlarly preferaplyzaniwete condiictivehmme. fibevhient-gondiictivednprganie fillsher
I s pref erialybuplhOselected frarg theaamqup wonsistingLdf anefal oxjdes.gne2d) nigriges Fndametal carbides having a
di met hy! pbe dy\slucpwe%tw@ ¢ & laepid0 WA TK @ 3% dn By inslude. fon@mple rbpalliiery exideamaasediim an
al kSLL’ 4oa_,- e, aluminum oxide, thorium oxide, zinc oxide, silicon nitride, boron nitride, aluminum nitride, silicon
carblde and silicon oxide. Among them, silicon oxide, particularly molten silica, is preferred.
The inorganic filler is preferably in the form of a powder having an average particle diameter of 1 to 100
m, more preferably 10 to 70 im.
The amount of the inorganic filler used is preferably such that the composition thus formed will have a

45 coefficient of linear expansion equal to that of an electric component to be sealed and also that an intended
thermal conductivity will be obtained. When the sealing compound is used for sealing components
comprising an inorganic substance, such as IC's, the amount of the filler is preferably at least 20 wt. %,
more preferably at least 30 wt. % and particularly preferably 40 to 75 wt. %, based on the total amount of
the composition.

50 The inorganic filler can be used in the present invention in combination with a well-known surface
treatment depending on desired physical properties. The surface treatments are functional compounds such
as epoxy compounds, isocyanate compounds, titanate compounds and silane compounds. These com-
pounds may be used for the pretreatment of the surface or they may be incorporated in the mixture of the
starting materials.

55 The composition used in the present invention may contain, in addition to the above-described
components, ordinary additives such as inorganic fillers, dyes, pigments, release agents, antioxidants, heat
stabilizers, reinforcing agents and hydrolysis stabilizers. Various epoxy resins are preferably used as the
stabilizer.



15 haf ogenat ed al kyl, hal ogenat edE? II%E] o-nodi fied al kyl,

nmer capt o- nodi fi ed al kyl, epoxy-nodi cP-,a or carboxyl -nodified al kyl
group bound to a part of its side chains such as nethyl groups and/or at
| east a pailEffectfof hiataventionh chain termnals. Further it may be substituted
wi th one or nore of polyether-nodified conpounds, al cohol-nodified
conpounds andrhe dteemoplasiidi Ibw-sitbse saaling eauipound hrepased bycthm methedsef e Regs@nt invention has
pol yor ganobigh Swensbresistange ang heat shockesistrnee arsd ibip fpe of Hlp PV “éfé\?% p! éﬂ" WR.
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be substi t e e idhs Oy 1{% htﬁ"l‘if QQFEE(P Rt:of the r?llloone

al cohol - .%q% t iR daft emrmﬂun . I'n the
pr esent |nvent|on o) the S|T|cone resin is preferably |n the formof a

powder havirggmgisjaver age particle dianeter of 0.1 to 100 am particularly 1
to 20 ams The amount of the silicone in the present inventionis 0.1 to 30
W . % based Ofhet fIRWiInG tERAmpMEOMIN tiur@ér AkdRate QG Preseni MitientiduD whictD &y tnb andasy lingit tehe
anount of tidventisa.l i cone oil is preferably 0.1 to 5 wt. % nore preferably
0.5to0 2 w. % that of the silicone rubber is preferably 1 to 20 wt. %
nore preferexiohpesd 0@ 15 Wt. % and 30 that of the silicone resinis
preferabdy 1 to 20 wt. % In the sealing conmpound of the present invention,
it g unnecesHawty % o deptiisidionstakpaivesteriesineh tos@ wgs mixgd rwet%ldf Wi [fe okinoliep gilica
wi th the | ihgdnacncrsrage pprtigip igrasiar of 20 %mdéﬁmfe/ooftsw@"g rqu?f&the'@*‘ ?8?%985%'
“chenical ly Wﬁéﬁd'"a'lyrf"iﬂl’ﬂdﬁ”'tbéﬁﬁ@@W@ﬁ""SPT "I°§"" r"@F ‘{’ ‘?‘\Wg‘ g used for
“silicone i §°‘ﬂ‘l‘9<éd)'WP?11f'Hé ¢ o §°’c‘£ '"9 HE d &RgrStﬂrg of the
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: bl ne er_havi eter 0
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particul ar erab?y a heat - conductlve one. The heat - conductlve

j nor gani flller is usually selected fromthe group consi-sting of netal

#oxi des, metal nitrides and netal carbideg.hgving a thermal conductivity of
a least 10 Wm K at 300 * K. - They inclu é for exanple, heryllium oxide,
magnesi um 40 oxi de, al umi num oxi de, thorium oxi de, zinc oxide, silicon
nitride, boron nitride, alumnumnitride, silicon carbide and silicon

oxi de. Asongritilyeimits chain GOMdRiN ebactiopa the QPirdserich \of aidtisum sonhpowr®, catalystpip @beinraed.
The i nor gardrasslinkddlpendudts preferably in the form of a powder having an
average particle dianeter of | to 100 am nore preferably 10 to 70 ilm The
amount of tCrepeatvedmampte ¥iller used is preférably such that the conposition
thus fornmed will have a 45 coefficient of |inear expansion equal to that of
an \elect 1 c cHwpnwast seplgd ifethe same dapned 2a (theb ot Bwmplarp pXeeRE kb @nly ey iguid crystal
conduct i vi tRplyeRtrIE visE uesdt B FrRsits atRbermipdalieeh| i ng conpound is used for
seal i ng conponents co r|S|ng an i norgani c substance, such as ICs, the
amount of t ‘??WP@?”? Preferably at least 20 wt. % nore preferably at

| east 30, ALl Rartlgularl Y

total am)unl}se(p héJ& lsea'ed i "te o R?ﬁ%?asa o Bl %g’i‘%\& ol SRS Epofy robGes |
t he present |nvent|on I'n co |nat|on with a mell-knomm surface t r eat ment
dependi ng on desired physical properties. The surface treatnents are

functi onal conpounds such as epoxy conpounds, isocyanate conpounds,

titanat egconpounds and W I ane conpounds. These com pounds may be used for
the pretreatnent of the surface or they may be incorporated in the m xture
of the starting materials. 55 The conposition used in the present
invention may contain, in addition to the above-descri bed conponents,
ordinary additives such as inorganic fillers, dyes, pignents, rel ease
agents, &ntioxidants, heat stabilizers, reinforcing agents and hydrol ysis
stabilizers. Various epoxy resins are preferably used as the stabilizer. 6
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Examples 8 to 12 and Comparative Examples 3 and 4

Pellets each having a composition shown in Table 2 were prepared from the liquid crystal polyester
resin E in the same manner as that of Example 5 and then a DIP-type 14-pin IC was sealed therewith.

%

thermal resistance and heat shock resistance and it is free of a problem
that the el ectronic—ponpaonents.s 5 are 2 ked hy the catal yst or
i mpurities contaihed $in urlike the] sealing epoxy resin. The
coefficient of |ihga i®n of th:e fiqgid grystal polyester is |ower
tha&rlfthat of epox_ﬁ.r <l 0s€ taat aty of gitigone chips favorably.
Partfcul arly the 1§ 5t al polyest r contai1|ﬂg a filler such as a
gl ass fiber or an|¥ 3 et—has—¢tow—anrsotTopy and, therefore, its
coefficient of Iif@ $ign is tthe sane {n all directions irrespective
of the direction vof tde |resind nf tde| el di ng stage. 10
Accorgjngly, it I e Svhen t NS s¢ald ng dofpRupd absorbs only the
expansi on and shr g helseal 4d teripls stress can be thus
reduced by the nefe hdditioh &1 a snuall anpunt ol the silicone. Another
advantage is that{th DN ot $trenptd faa pe monim zed.
[ Exanpl es] 15 The|fo npl ed @i [[| Fuftdef ®I]ustrate the present
i nventg on, which by - Lhe—?ﬂvc“ +ert—Edanples 1 to 7 20 44 w.
% of one of liquid cf por yester{- resins Ato|Gwas mhxedavth 44 w. %
of nolten silica hav velage pgBtilcle fdiampt@r| of 20 ardn and 12 wt .
of silicone rubbef A re was: pel 1<t zedi{b9y pgn dﬂdlnaﬁy met hod with
an ordinary extrusio cChing ay 2807 C._ fne elhets were used for
seating a DIP-typg¢ 1 t he |so-¢ald el i ngert |njgct|en nol di ng
met\od. The tenpelat 25”cyl@ ndelX of £h¢ 8o| di ng maghi ne was 300 *
C. The results arg¢ s le 1.[Th¢ §1|cBng Pupberg A uged; herein was
a powdery silicone ¢ ubbgr having an favefjage particle dlageteﬁ 8 urm
prepared by subje¢tg-pg, q di meShyl pollysilfoxang bayigg) vi nyl‘gr;ptgps at both
ends &hd a di ngf hylg | pollysi [fo33ne haweng 30 {S5-H @5) pargidlly 9n its chain
to addition regptii¢h|inlthejpresencel of {a platinum cpnpogmd dat@l yst to
obtain a crossly nked|prqduct. C(onparjati ye Exanpl¢ 1 #10 :“w&WCvms
sealed in the samg nanper,as That ,of &xamg ej 5-~excap th‘ét or@ysthe liquid
crystg] polyester |E yas jused oThe rejs@l t|s Jr¢ showl | n tEe 8.2 Conparative
“ Exanple 2 45 ThellCiwas |sedl ed il the sape nmdnn aSgthahnai Exanple 5
except that a sealling epoxyirggin was uged. The rfesults are sgwogm in Table
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rJO la s The ink immersion test conducted for the evaluation of the products was as follows: the IC wis V
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Examples 13 to 17

Pellets each having a composition shown in Table 3 were prepared from the liquid crystal polyester

resin E in the same manner as that of Example 5 and then a DIP-type 14-pin IC was sealed therewith.
The silicone rubbers used herein were as follows:

10
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Examples 18 and 19
30

Pellets sach having a composition shown in Table 4 were prepared from the-liquid crystal polyester
resin E in the same manner as that of Example 5 and then a DIP-type 14-pin IC was sealed therewith.

The silicone resin used hersin was one prepared by the condensation between methylsilanetriols with
elimination of water to form a polymer having a highly developed three-dimentional network and pulverizing
it (average particle diameter: 3 um).

Table 4
\ 40 Example
. 18 19

Resin used (wt. %) 47 50

s Silica (wt. %) 50 50

Silicons resin (wt. %) 3 10

Heat shock test (number of cracks/number of specimens) | 0/100 | 0/100

1 Young's modulus in flexure (kgf/mm?) 730 650

50 Coefficient of linear expansion (x10~% cm/cmy/* C) 1.3 1.3

Ink immersion test 0/100 | 0/100

The liquid crystal polyesters used in the above-described examples were those having the following
structural units:

11
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Exanpl es 13 to 17 55 Pel |l ets eaclgp@ygpfszagconposi tion shown in Table 3
were prepared fromthe liquid crystal polyester resin E in the sanme manner
as that of Exanmple 5 and then a DI P-type 14-pin I C was seal ed therewth.
The silicone rubbers u herei n wer, dpws: 10 EP 0 307157 Bl
Silicone rubbeA A <(he-~ G- Jhat Exanpke71g 2ng § s.., 5
Silicone rubber B: ner to-nodi fied Silicone rubber having a group of
mercapt o conpound in a side chain or at a termnal of the silicone rubber A
(avérafe particle dianeter 10 11n) 10

Table 3 Exanple 13 17 C Resin used (WM. %

48 45 ' S
50 50 B 50-0 @-CU / 50 rubb A Qi-/
W .

2 0 O 15 20 S| I i cone rubber B ( %

2 = = Heat shock test (nunber of cracks/ nunmber of -
speci nens) 11100 01 01100 01100 01100 Young's nodulus in
flexure (kgf/m) - []- =380 ( /'26@ / 1630/ 1 080 500 Coefficient
of |inear expansi on (x 5 cmcn - C .2 1.2 1.3 Ink
i mer sson test 0/ 100 0/ 100 0/ 100 0/ 100

0/1 00 30 Exanples 18 and 19 Pellets each having a conposition shown in
Table 4 were prepared fromthe liquid crystal polyester resin E in the sane
manner as that of Exanple 5 and then a DIP-type 14-pin | C was seal ed
therewith. The silicone resin used herein was one prepared by the
conder®ati on between nethylsilanetriols with 35 elinination of water to

f or\wya pol ymer having a highly devel oped three-di mentional network and

pul verizing it (average particle dianmeter: 3 an). Table 4 40

Exanpl e 18 19 Resin used (WM. % 47
50 45 Silica (m. % 50
50 SilTcone resin (wt. % 3 10 Heat
shock test (number of cracks/nunber of specinmens) 0/100 0/100 Young's
modul us in flexure (kgf/mR) 730 650 50 '
Coefficient of |linear expansion (x10-5 cnicni QO 1.3 1.3 Ink

| NTer spon t est 0/ 100 0/100 The liquid

crystal pol yesters used in the above-descri bed exanpl es were those having
the follow ng structural units: 11

50

55

12
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EP 0 307 157 B1 A :-0-<ACO/ -0JE®037 7BV . 5 -oc B: -0-WACO/ -0K->

i :60,20,m/1015%25%35mm45m55%mwmwwmmm

| ~~me~~ I II I III ~~~~~~~~~~ UL|| H | 1 C a~ -

- OG- 'a ~~ -{m@-cu—o N-/ OeO 7 0/1
5/15 20 e 0/ 2 6/4 25 0-K<XQ0- / -a -4)4---
a-0O/ g-oc- <5ecO- / 30 Cb 35 bCO0--65/1 /| 5/5 -0OC G
-0--(j-C0-/ =Dlg g ABHSO2 0- 35/ /3 0 /3 0 (figures
refer to nolar ratlo) so Cainms 1. A nethod of encapsul ating an el ectronic
conponent conprising injection nolding an_encapsul ant 55 conposi tion

about the el ectronic conponent, characterised in that the conposition

conprteses a nelt- apke i qui ydt al pol yest and a silicone. 13
5 ¢ BIST7 -U—@N' "

15 = 17 0/1 5/1 5
» E :-u—@cn-/ _O'_cn—/ -nc-_@-co-
~70/26/4

25

- F :-U-—@-EU-/ -0 —@——@-n_/ _-UC—@'CD—/
C
- <>4m=ss/15/1§/sj

_0c
“ ¢ :~oeco-/ —U-CD-/ ' @—cu-/
- -n—@o—=35/5/30/3o

{figures refer to molar ratio)

50
Claims
1. A method of encapsulating an electronic component comprising injection molding an encapsulant

55 . composition about the electronic component, characterised in that the composition comprises a melt-
processable liquid crystal polyester and a silicone.

13



EPO307 157B1 C :0-C /-0 P 0 307 167 81 _CCO660/20/20

DD -Oa X [/ -O<KE-. -0G--CO 15 7 0/1
5/1 520 E :-a-decO/ 0 Ji lo- - 0/2 6/4 25
F3 : -0-K _ Co-/ -0 5)_-- DC 35 ] CO- =6
5/ 15/ 15/5 -aC 45 -@@ @R refer to mol ar
rati o) 50 n’BOI' 9104 o'f'.e”’atl{g ron| Cc conponent

n§f|5|ng |nject|on hol di ng an encapsul ant 55 conp05|t|on about the

| e¢trorfi ¢ conponent dpgﬁra 3 i.sed in that the conposition conprises a
nelt- processabfe Q} ﬁét polyester and a silicone. 13 EP 0 307
157 Bl 1111111112121121121212212° 7 *- C L M S
i 2. A nethod according to clain11 wherein the silicone is a silicone oi
and the, nDunt there to 5 w. @6ba ed on the tatal anmount of the

conp05|t|on r i Ngat O 2/, @Llicone oil is
a straight d3a1n Q IIy brangﬁé yS|onane 4. A
met hod according to claim1, wherein the S|I|cone |s a silicone rubber and
t he amount thereof i to. 2 % based on the total anmount of the

conposi kg on. 10 =5! éw} H%dQéEé%rding to claim4, wherein the silicone
rubber is present |n an anount of 2 to 15 w. % based on the total anpunt of
the conposition. 6. A nethod according to claim4 or 5, wherein the
silicone rubber is in the formof 3 o-A-eruhaV|ng an_average particle
diameter of 0.1 to iﬂ h%S § og cor%m a|m6 wher ein
the siletoneEr abtller erage p {18 of 1 to 20 ium
& A_pet hod according~to claim?7, mhereln t he nelt processable pol yest er

i ncludes recurring unlts derived 20 from conpounds selected from

2, 6- naphthalened”c&rBo%y2|§4654d 2, 6-di hydr oxynapht hal ene; 1, 4-
dlhydroxynaphthalene 6- hydr oxy- 2- naphthoic acid; 4,4'-di phenyidi carboxylic
aci d; afid 4, 4' - di hydr ox- ybi phenyl .

_F 00yt -0 <0)y~<0)-1-/ -ac<0)-ta-/
~-0C

3 (}wm=65/15/15/5

-0C
- Y g :—U—CU-—/ —U-CD—/ @CD'/
; 4—<>4-=35/5/30/30

(figures refer to molar ratio)

50
Claims
1. A method of encapsulating an electronic component comprising injection molding an encapsulant

55 composition about the electronic component, characterised in that the composition comprises a melt-
processable liquid crystal polyester and a silicone.
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9. A ethod accor ding to clalm 7 g8 ofer véespin the mel - prc’“eﬁlﬂmMIIIIrIIIIIIIIIIIIIII

pol yester' contains at |east 10 nole 25 percent of naphtha
sel ected from 6-hydroxy-2-napht hoyl, 2, 6-di hydroxynapht hal ene and® 2,'s
di car boxydapidthet @enording @ clgim rewtewih thee gkponi ing slicone bibanchti®, amaime thereof i¢ o.eto 5
mel t - pr oces ¥hlsIbased gn {he dntab amauntof the gomPSitiom| e percent of 4- oxybenzoyl units
and 30 nol e percent of 6-oxy-2-naphthoyl units. 30 11. A nethod according
to any pr:?ecéd'F‘ dc3o89rHNG 1RNEtB; Fn wherein kg pligene ek issasiraiond Ghalne ot Revtially rewsheds an
inherefit vi JE8LYPQsipeans: | east 1.0 dI/g when d| ssol ved in a concentration
of 0.1wt %,1 n ntaflur t hod according to
clai m 11, w8 mif o e ?a' B P, iael 15 siine s E5 WRRRT B SR AREPOR{ '
Vi scosity o UV\henea°mspso ¥ed in a concentration of 0.1 wt.%
in pen;oafd uﬁrrﬁk{%g%% di ﬂm pwherén’?’ tHg‘ stEJnQ {Lbé}(i Jeggnpﬂ aL AmBURY of ¥ EQI% L}og
claim wher giddd biRe RRF s M 0P itron urt r conprises an |norgan|c
filler. .40 14. A nethod accordr ng to claim13, V\/nerer n the inorganic
filler issphesol abddrding 4k aAH 6! WRteiCRETBRDAG iuBllbr isln the 3 GEA béwdibs r%ngf;n at
| east 20 wta%rdgas@ﬁi:|ecu'hn{e{aeoftoqttahooanmunt of the conposition. 15. A
accordisng to claim 14, wherein the inorganic filler is present in the
encapsul @t Aomithod a¢cbniding| to/dhim 6, whistdin aheCsiiioane mdbbét fo@der Gés antavdraga partidddiavhetédtobas ed
on the totalte20oumt of the conmposition. 16. A nmethod according to any one
of claims 13 to 15, wherein the inorganic filler is selected from heat
conduct i Ve fenetfiod e%‘p@es to qlpirn 3| whariein thedheslt-pengelssakiiet pollvegerringiudessecuBitg dnts dekivert hod
accor ding t BOr| @MASUNGS selppiadefrom: 't hgnaphibaienadicatbokylic | asid; 26-diwdreenephihgieneq 1.4-
Patient anspr FiB W@xxnap'\veien%rﬁ"yﬁmmﬂmwbr% -dipheayldigarhonplie @pid:sanfl chyt-dihydrox-
Konponent e, yolpeadsend das Spri tzgr eBen e| ner ei nkap- 55 sel nden
Zusanmen et zun rn die. el ek ch onente dadur ch ekennzelchnet
daB di e s S C%[i‘watoe?l 513 TGEV olyester con ins at least 10 mole
gjl §.‘i'?V8’8 - '?ﬁp ?y fzfllhydroxyn@hthalene anﬂ/g 6- S 2.

Fl t1sst gkrl 51
Ver f ahr en nac ruc 1 vvobe das Silicon ein Siliconol |st und dessen

Me
\enge s 'ng'gt ?iirtgeggg éﬁ?ﬁdﬁ% Jrﬁ%r%& g}é&mﬁe lggep%ytfer cgr.en A elfg_er

| i neargs oder teilwel se verzwei gtes yl polysi - onan i st.

“ Ver f ahr enman ACHeth¥asReotify o atyORBledH@ Tlaffl, | iheein 1B %e@prob&%lﬁaéﬁvggﬁau&hrbﬁ ar“nd
dessen Mengmhéabrt Niseusity df dbileast A &ig\Wheftodlssdvad fid a chRémamn bin GRaabreENg e
der Zusamrepisadizatgogc. 10 5. Verfahren nach Anspruch 4, wobei der

Siliconkautschuk in einer Menge von 2 bis 15 Gew. - % vorhanden ist, bezogen
auf di & G3sametied gecoding to/claim rtiverheeinzhengelt-piocedselié pdiyestar exbibits aAirbpentalscotioder
5, wobei depf2d) Pi18ddliganhesdissabed ima dencenfratiomot). hets% Pudentaffusroiphénciel 602G Nt t | er en
Tei | chendur chnesser von 0,1 bis 100 amist. 15 7. Verfahren nach Anspruch
6, wobei @ad mwitod acspnding ooy preceding vieim, wherimtherpncapssie rompssiiant e romhires ser
von 1 bis 2Bo@fAiElitwei st. 8. Verfahren nach Anspruch 7, wobei der

sclapei Pver ar belr\t)gare Pol ester wr ederkehrende Ei nhei ten 20 ent hal t,
abgel ei te? ganic fillgr igpresgat in the encapsulant oompos:tron

2, 6- Napht hal"? °81‘°€3 %Ogg st 202’" & bafﬂd d?&'ﬁg‘ﬁ‘ﬂ‘f Aidtq ggmposition.

3‘1 j D'Bhyﬁlr 50X dl g’to Qa.mgrv%%m%h gatm}(]:(?'ﬁesr lsugrees’ent in the encapsulant composition
JsPne n}ﬁ a oﬁo@ﬁt Héast 30 wt.% based on the total amount of the composition.

16. A method according to any one of claims 13 to 15, wherein the inorganic filler is selected from heat
conductive metal oxides, metal nitrides and metal carbides.

so  17. A method according to claim 16, wherein the inorganic filler is molten silica.

Patentanspriiche

1. Verfahren zum Einkapseln einer elektronischen Komponente, umfassend das SpritzgieBen einer einkap-
55 selnden Zusammensetzung um die elekironische Komponents, dadurch gekennzeichnet, daB die
Zusammensetzung einen schmelzverarbeitbaren Fllssigkristall-Polyester und ein Silicon umfaBt.

14



und 4, 2 Di hydr oxybi phenyl . 9. Ver fghp a7 feyci Ansﬁfuch 7 oderH“\“M““i““ém‘“\“\

schrrm zverarbei tbare Pol yester wenigstens 10 Ml - % 25

Napht hal i n- Ei nhei ten enthalt, ausgew-hlt aus 6-Hydroxy-2-napht hoyI

2, 6- Di hydr oky Nerﬁﬂmaﬁthﬁnm@hz, Bobeiag Silicamvejm Sifidond! adt iund debGan Méangé abiT & 0N e
Anspruch 9, wGB%i% belduftsheroaen suf die Sesnmitmange der Zusammensslzug) Mbl - % 4- Oxybenzoy! -
Ei nheiten ﬁgd 3|_? Mol - % 6- Q% 2- napht hoyl - Ei nheiten enthalt. 30 11.

Ver f,ahr en aPran AP ARPRHCR: & obel das Siicand ein linearep pASk ailweispyBiatreigies; Dimethylpolysi-
schn®l zv rarbé’ﬁB Te Polyester eine Grenzviskositat von wenigstens 1,0 dl/g

R o S LU i 4 oo 1,

el:«iu Zusamm.
wobei der schmal zverar {t'ba A G e P

enzvi's o%'\ tut von

weni gst eps 82, Yerfdhrén JchlpAﬁgpfugm aufm&ﬁl abr: Sl%%ut hutl ik e'ﬁérnﬁgn SVA!

0,1 Gew. - % i nvdiRndenfist iBkdgen A%?&i@beéaﬂfmeﬁ& del-Z&EmMersetdld fg Pléﬁ%e(% kS

I rgandei nem der vorstehenden AnsprUche, wobei die ei nkapsel nde

Zusanmens etez Uigtaken nach AR§HBucH dder 5; ot BEBIRERAGRBRIKSH B8 Fofr sy Bllivbrs i kst -
14. Ver f ahr enmittivedn Talca@urctimedsdr vonohiais e Lmafor gani sche F~I | stoff mt einer
Konzentr@ti on von weni gstens 20 Gew.-% i n der einkapsei nden Zusamenset zung
vor handen i7st Verfabrem gaoh Anstiructli6e wibet dast Stiizorkautstbuk-Prlvsrasinn nuittoran Mgichedurchmesser
Ver f ahren nacYenArkiR0uehautweist. wobei  der anorgani sche FU I stoff mit einer
~Konzentration von weni gstens 30 Gew. -% i n der ai nkapsel nden Zusanmenset zung
vor handen i8st Yerigrom giath Anspruel] & websh dernechgelzvderbeiitarsaRalesster wisderkphresds Eifliiten
Ver f ahr €8 nacpthak E %é’ﬁ'i' oferindyagen: e ausgevipk gind aus \dfRigphitialindicarkonsgumi 88he
FOl st of f aus%@?ﬁ‘g @'MP%?P@W@nﬁrEYF'%?am'@veﬁ%ﬁ- 44Biphenyidicarbangfisre
und Metall car

Yhihren nach Anspruch 16, wobei der anor gam sche
FQ | stoff gesghiple COGShesilch & bet d j i
rocett 4 Skl 'ﬁw‘éﬁ‘" T B iyl e e
caract 6ris4 en co %e 1A corrp03|t|on 15 * EP 0 307 157 B131

| 1118.| Vértahren nhdnl! krlsprh&h| b, Wdbei b i el dchmetSv rarblaltbarel\/I"ol eStor 7¢ 'M%”ﬂo I-
pol yester a Ceihtiolt unk 36IMbIYE 6 ORISR y@a%hef TR&" si ' coneé %enz%
proced6 selon |l a revendication 1, dans | equel I a Si I i cone est une huile de
*silicone ett1.SWerfhtem hich @rg&Giéinetddd vdrsBheadétd BBprildhb, ArobBidder SchRBRYetartRitdars BHlAREA t €
total e de | a emnGesiskositit von wenigstensIN0 ANPARRRE, WEANR nitdinbENGAREAr&ioR VA, 12Gewd@NS

| equel | Mhui | ie Pemafigorphend ibei 60T galtist wirdret hyl pol ysi | oxane a chat ne droite ou

partiellenment ramfiee. 4. Un procede selon | a revendication 1, dans | equel
‘1a sili dend2e\arianren oaphudnsbroshc 11d evobsi | dec seheelzterasimittisde Polyestpr ink | Grenzasiosidieveh a
20 % en poi dswenigsten bie 10.\difgzputwaish verneer i teinbreKogzeniration wamOoisGew.-ginin PBntafllubip-

proced6 sel onhenel bpiBPergelshr¥dn 4, dans | equel |e caoutchouc de silicone est
present en une qhuantlte de 2 a 15 % par rapport a la quantite totale de la
conpositio dinemeres wrgighenden Aaspeighs. wa@er din einkagepimie Zysamaensezung|

Ie\c/aoutﬁhouc °8é’°'§‘3“?" o8 @“°E’§‘E's°§‘<‘5ﬂ:§’“slt°§af"é¥?'ﬁ% d' une poudre ayant un dianetre

00
moyen de pqlit e%rgn nagﬁ Ans’pruch 131 wobel der anorganische Fllistoff mit einer Konzentration von wenigstens
20 Gew.-% in der einkapseinden Zusammensetzung vorhanden ist, bezogen auf die Gesamtmenge der
: Zusammensetzung.
45
15. Verfahren nach Anspruch 14, wobei der anorganische Fllistoff mit einer Konzentration von wenigstens

30 Gew.-% in der einkapselnden Zusammensetzung vorhanden ist, bezogen auf die Gesamimenge der
Zusammensetzung.

s0 16. Verfahren nach irgendeinem der Anspriiche 13 bis 15, wobei der anorganische Flllstoff ausgewihlt ist
aus wirmeleitenden Metalloxiden, Metallnitriden und Metallcarbiden.

17. Verfahren nach Anspruch 16, wobei der anorganische Flillstoff geschmolzenes Siliciumdioxid lst

55 Revendications

1. Un procédé d'encapsulage d'un composant électronique comprenant le moulage par injection d'une
composition d'encapsulage autour du composant électronique, caractérisé en ce que la composition

15



7. Un’\'procede,sel on | a revendi catgpgsgr 153y | equel |a po N C -
de silicone a un dianbtre noyen de particules de 1 A 20 ul:lmﬂbmﬁl"gﬂmn”m :
‘proc~di selon la revendication 7, dans |equel |e polyester+*fagomnabl espar
f usi on conpeapebnd es polysster Scrisiediguidecfagonnalile panfesipngtunesiligaees choi si s parmi :
| " aci de napht al ene- 2, 6-di carboxylique, |e 2,6- dihydroxynaphtal bne, |e
1, 4- di hy & oNy pragfdé selemle revpndigetiog . dantipquelx gilicoogesh pedwiip de silicong e saAuantité est
di phényl - 4, e 0,1 45 % emhepids Priferpod & I quankité Jetaljidels aeepediinphenyl e. 25 9. Un

pr o"¢6d6_ selon | a revendication 7 ou 8, d?“ﬁ dequel |e pol yesthar f agonnabl e
par fusi o Hegroséssseien i avercionln 20 daoe tegith Yl sions set v dimveghsieteng,
g:[)ht ;Flane E'}?g%ﬂ%ef)‘hmm"&”%?ég?s 6-?ydroxy- 2- napht oyl e, ‘é H t

2, 6-di hyds o a - diC Ahene. .3 e R Sel
PRBER o e e S R
nol es pour cent de notits 4-oxybenzoyl'e et 30 noles pour cent de notifs

6- oxy- 2- nAPh, Bbs sdidn la IerdicRoR dCaaREIbq! 16 cddMEnct! 8 SROLLR! Slesint R \ROGlaRAY | ONS

pr6cedent es go 8875 of i HBhort 02 RRhMERIER e I228MPdNon. I € par fusion presente une
viscosite inherente d" au nmoins 1,0 dvg lorsqu'il est dissous & une 35

concenisr &, i OR pfRsdd, sblof 0L RvAGICAitn 40, bds RAGH &f tdomeinpd B silicose 64 sbusCa foide  Un
proc6d6 sel @and gudred@ntlinaiRimz®aimdybn delpanizulbeedpoet 2 100 ool yest er fagonnabl e par
fusion presente une viscosite inherente de 2,0 & 10,0 dMy lorsqu'il est

di ssous &. ube peoduéaalon k&t revendichtion(s, Harilenuel b pavidre diaregoutchoysedet stiitong grunskeaits  a
60 * C. 13. moyengepe@eidesdell 320kmune quel conque des revendi cations

prec6édent es, dans |equel la conposition d' encapsul age conprend de plus une
chagge nifdbalpecédésselogria mvendiseion Zerianm laaue! fecrabiseiprciagoneahiepar fugign, 50%%5;8 &es | g
charge m n6malife résywents didvisrde AMPRSEY Soisis A3EY i: ('Aqide %Bhta'é"*?ﬁ'dé}ﬁ@%%‘iﬁg?g% une
concent r at | ghvdxserhigpesle I g-dhydrpopgphigiene, tacidp Bhydioy-2naphtoTye.4Apie APERFAfe de
| a conposi t figHPoxyligue gfle HF Guevdlegyle-| 2" r evendi cation 14, dans |equel |a

char ge™hm pefal ¢ 3t Dl eSSRLGAANS ol 8 AAMRAR b b00ecfhr FRGARIYbAUR O cliét au
concentra I&\%is?‘;g‘ﬁoﬁg pgli n %m%qfslg rdipe ) naﬁlﬂﬁg&fm&? gﬁmﬂlu RBﬂo{s%-hE/&B)élaze de
RN oo s e

 CRIRG d i spe_quelconque
revendi catloér;gsR ? As equgf charge mné6ral e est choisie parm

_?l es oxydeg, Uﬁ?ﬂc&dé%ﬁﬁ ta riNehdictichSo, BENS gl gﬁ@eﬁér 145 BRnABIS B Sk Rbrtibift 78 $noles
®conduct eur s ogl@ chid af RdtiE ibxyberoylolot 36-olbY fRGEER d6 lofie 6loRy-2-RipRIBFIS.Cat | on 16,
dans loquel la charge mnorale est |la silice fondue. 16
11. Un procédé selon F'une quelconque des revendications précédentes, dans lequel le polyester fagonna-
ble par fusion présente une viscosité inhérente d'au moins 1,0 difg lorsqu'il est dissous & une
35 concentration de 0,1 % en poids dans le pentafluorophénol 3 60°C.

12. Un procédé selon la revendication 11, dans lequél le polyester fagonnable par fusion présente une
viscosité inhérente de 2,0 2 10,0 dl/g lorsqu'il est dissous & une concentration de 0,1 % en poids dans
le pentafluorophénol 2 60°C.

13. Un procédé selon l'une quelconque des revendications précédentes, dans lequel la composition
d'encapsulage comprend de plus une charge minérale.

14. Un procédé selon la revendication 13, dans lequel la charge minérale est présente dans la composition
45 d'encapsulage 4 une concentration d'au moins 20 % en poids par rapport 2 la quantité totale de Ia
composition.

15. Un procédé selon la revendication 14, dans lequel la charge minérale est présente dans la composition
d'encapsulage 3 une concentration d'au moins 30 % en poids par rapport & la quantité totale de la
50 _composition.

16. Un procédé selon I'une quelconque des revendications 13 & 15, dans lequel la charge minérale est
choisie parmi les oxydes métalliques, nitrures métalliques et carbures métalliques conducteurs de la
chaleur.

56
17. Un procédé selon la revendication 16, dans lequel la charge minérale est 1a silice fondue.

16



