aO 100 913 ThIS |nvent|on relates to poly(arylene sul fide) conpositions. In
sanot her. aspect this invention relates to the encapsul ati on of el ectronic

: rrponents 5 Background U.S. Patent 4,337,182, incorporated by reference
_el n~ descri bes a poly(arylene sﬂlfomm:i:orrpo& tion suitable for

a.tl n sem conductors. The conposi tion di sclosed in th at ent
”&"5’ anount (about 0.5 to 3 weight percent) of an o nic

: ane Thermmmm rethted 6 PoiplaRné sLifiile) campositiads. ircangthér asyectitis inventipatettds,to i S

) - f unct ittenenaapsulatipo b lelertgpnigcpomiponents. | npart i nproved water resistance and to
T ease the Ilnear coefficient of expan3i on of the conposition. The only

F.ganic Fcf gg'é"; $82319€09 rét&)atly relferleﬁl:‘ae 'ﬂLr'e;n' @egcri%5& poly(arylene sulfide) composition
na- gl miaé@wmnaia I4tinj BBrhileNdUSiotsa N dBRpBitidn! distEdU0N \tisdt patad iddudes a smail
ol yi SOX wmBirit (ks D Bauraa:verghngdntem) of(aR ormb-hsbayeﬂmy@ose dftheerganic silane, as taught by

eta- (B, mg toR etion qlwg R @ water resistance and to decrease the
-bet a( N—' eﬁsﬂ%&%‘?;’? M H&ﬂ“"‘@&?ﬂfﬁ"%%‘ﬁ PE?SQ'F Filan R EReR B3 SPefFficaligidentified
nohydrogen chl orbgﬁnggyc,doxygmltm&mys“gwther teaches that the |ast of
hese silanes i s pmeth@trintth oxv/%nﬂteher name for this preferred silane is N -
2 - [&- (trinet hmdysqxvry#tycpw 9«1 am no] ethyl} - p - vinyl benzyl anmoni um
hl ori de. The Phil is(gimeth "%ﬂﬁ I’hf rket ed an encapsul ating
onposi.tion cont alg #3‘5@’%"%“12 Jeth é“,é ;@fﬁ srgmmﬁ FBIYhBS mof Blycrogen
ol y(phenyl ene sul g & ass
251 | i cazo andihg d§ted‘t|-ft{rﬂiel[t380(1ésr thdfﬂiehmy&hésyIsi)qneopyie&n’emtﬂneﬁlhyiame for thus preferred
- p- vi ny#ile }§¥ﬂ‘ Ao i® oiitricethexysilyipropyiamingleshiil - @ orinyiheraylsmmopiumotiiaside.or
n%épsul ﬁ% eTB ?"P.' F “L‘"" S‘PWﬁYmé?NP%fFFé""sﬂﬁ‘l anFapaylating ﬁﬁ'B%‘?st‘PB oA Rg iR Sipne-
ectrica arat| (apg%( &ngg&v;ﬁﬁeﬁecham cal protection and to otherw se

hi el dyt he corrponem dids§m exposure to its environment. One very
npor t ant property(cbfalcacn ilgmompsul ation material is el ect rical reS| st ance

n use, theElenca "’fﬁ&"@‘)’%ﬂ’gﬁ'@v g@le Vl} l%c °§€"‘a°"

nvi O sl ﬁﬁ‘?&tﬁ?ﬁﬁfﬁg mﬁ# e pLriES o I‘,’#J al .
par% RkpdsFaGE fith edViRnin ects o terrperature con t|o and/ or

- hi gh hurondiveyy podarit i ppsirty S ahy Gmﬁﬁbulatlm&\a(eﬁél i€ aleBRica rehma“nease usé] thdre

E8] ect ri cencapsulation material i§fgendnally 3@bjested ap e hostitei e@mrqm'teetrthailadVGFSFIV|a§emhe psired | ve
f thosep’BPe“é‘?rﬁlgf fhe; ':‘P?‘ﬁgﬂ'e ‘i’at"“"dr'&'t ign%’reﬂ aé“%&ﬁ ’f'? ﬂ‘ ‘l{?f ﬁgf f‘"t:f
onposj,t [gpLumet ﬁ«; 2 SUAE, ST, o e, o, SEE 1o ) e SRS, s of the

esi stance |w@ Qh obj of @6set & skiP &i ihb Qrt &P aslv(uy@ns smﬂﬁﬂeheﬁSpsuIEﬁHn mmli&s gl gh
enper at produca ndnﬁus mshmmmly high bledtricabrbsitanaewludn) salsjédteddo dstile kasltiood sustkas, | i n

g his art forgx ﬁ? qefﬂeh E‘w'f"mﬂé is smw'vm%f thyfse johekilcindlaigjart to
ect r ! Cgr|o rg lgée of s?ﬁ'@? f m %T) a!% e( Q% s de)sc%l'nl mo“s top e
f 1 i & tgacpya Lg,‘,gc,ﬂg oxz Roons” clj‘ecreas specific
onductivity. Summary o the | nvent | on The el ect rical resistance of .a

Y){(ar y Bemmary of thedinyent 03|t|on is increased by the presence of a 45
c

apt osi |TA# Slogtiiesh ’93 ‘a" lene sy e H
o, e Eﬂ;’seﬁ"ﬁmﬂmi 3%@%?%% itttk
€ fy, 60 lirfvadtioR Shd oﬁiﬂ@sse h& aridhpsulafioi of lBMRNIcicORpEHBAE WIS PEI(afylafe
ncapsul auﬁdemoofposlﬁomcsubman for ec@mpienepuliytphenyiéne aulfidd) ydnapoyition eonsainig al st one
Mpos| t [eysaptesijens steh as fonexemel 1"ercaat°erepwp'n@n’y/ﬁwe Tbg‘?fp silgnaisSaediton,

ot R e S e e

e ner Cap{cOmé malmag tmOad 'SOT)G,

4 or the Bﬁg&pgﬁﬁeq eheldh 1S i nvent | on an or gan03| I ane haV| ng an - SH
unct i onal™ yJisO4H0 objbde lof 'om/ fRbAteR t ﬁﬁclréigéaﬁwe Qe&ncblsreglﬁsnch'dpat E&iy(grghane sulfide)
ol y( & ytampesigen.f i de) conpositions containing, in addition
r capt osi |ting furﬂléheme%m‘rtpe frevention 4q ddgrease the specifiaepdductivity afe psliwarv!ﬁae s@fijekct s
f the i our ntion to increase
et cap ST b ol ORBCH ol oo oG8 O o2 e 00 i o
urthen obj mse oﬁfectE Brosotienyisistts 408 advantiegs WRPRQphdiéht foldGietsbh 6F ordmibimkdkiitiivihd Yt OF @
‘pol y( ar yfremahis uistlbsiies araothp @spend@iclaitns. | s al SO an obj ect of our invention to
‘coat Or PaveAdtioHloRtHR dhv@ag r Oni ¢ conponents with an inproved conposition. 60
- ‘These obj edigareancbresgoeds wIExanple Voand grapnizsitydlasated the abanagéfrIEnércdpepeoppler son
s.of or ¢ ntimethokysjlgnejim at foly(nhenyigne suifiddljcompigsisionosur e and t he appended cl ai ns.
« Description of the drawing Figure 1 corresponds to Exanple VI and
“graphically illustrates the advantage of 3-nercaptopropyl- 65
trlnethoxy5|lane i n a poly(phenyl ene sulfide) conposition. 2




“0 100 913 Description of the invention- 1. Broad description Uncured or

. partially cured-polyf{aryl ene sul fide) whether honopol ymer, copol ymer '
t terpol.ymer, and the like, or a bl end0ot0@ 843 pol yners, can be used @he
. pract i ce Ofoeécnea% 858 n‘,emuqvent ion. The uncured or 5 partially cure

. pol yner IS 1agR 53 ,pt?oh ! ecul ar wei ght of which can be increased by
eit he\«’T‘engt h&ﬂ:hﬂ:@ oP parfialifGlred H&Iﬂéwﬁﬁ@dulﬂd@)rwtfé;heﬁlidh&ﬁ)oll{in&l,(td@glyﬁlér teypolymer, and
E conmbi nat i othedike, bo# bleralof such pblymers, cainbes edinghefpricticearfithe @ ynve@mohThasndu@ator

. Sui t abl e5pGF icyfed pelyraey|isq epiHe pular "‘ﬁlgf"lﬂfl 'C'bﬁ’f‘sbafné"e by ¢i | I'leqng
o e e S e e
. Exanpl es oé oSt ons Ssul t

d pur poses o
iinvention i nCExHﬁlﬁleé.Qf Ibﬁlb(ﬁ(y&né-shlﬂhqlceﬁiﬁoﬁwhi isaitaple fpobmbdseéf of hiyphedhyibreri‘relude
tsul fide) rtamdlvq@mtgl{lphew}ﬂdeh@obw#-wd vletBes,t&fi#sb am poly(ghenvigie atbﬁde) t caemi of 'ts

rdesirable g Pﬁ'ﬁgg E*iE jsten f'a"PrB s '?P
g o SR S e
tpreferred pol IH %thﬁ elbr onc 45t SHrh ln IHn elwt}bM nﬁHHie é}idllﬁshld@a with a
gconposi t is0pslyiatyiené sutfider inpositod (sactcafotdxahplaa poigippagietd sylise)@émpgsntlpm\cemumom .

“1n accor dantleasmmewnern@tq;madsuelbm exagplepgyme mrppyﬁme?tb‘m/ M)CThe Gﬁ:ﬁ% Eﬁj
A "
ho

are encapsﬁ!"ﬁ eé mgogitio a'lBe é’l" '@HEP'? Pixy {jg)?g’g° tﬁ
,exanpl e a I| mpgm ﬂl q«i ns%"iﬁ;&ig ition to%ergg Silafi égjh at fthou

mer capt ogy | an@ur rﬁrHﬁt n 380 intiGdes M6r Hetaled p%wm&aalnmv @mpb;.rdnmdamwsspham)”eu

The pol y( asyitedria specedsfutl ege ascenmmlatm pongrRoNititns, lesnt cqrrmosmnns raeecresaribel! later inghis g

m xture of disglpsuire: han one po aryl ene sul fi d fi
’ CO‘%OSI ti Oglla(ﬂg}‘igﬂ d be lﬁs' 3; ?ﬁfp 'stsr sula %%&f{@s q
tiohs

~al t hough,t ey, xﬁﬁanQWesbe@M fl'e&ﬂe inSbofhQher alslﬂb i3 @lebth&N REigtan fthe
“Qur i nvent icomfpas releatioin@ dé@éasing ek §petifid eondlctiviey afLthdsk dampositions.

. conposi ti ong ﬁ'ﬁmldﬂqtrmecogm peanisdd by e%vewﬂulawmln morﬂmc; {g'tég'grswmmﬂ]g%@?;%sgfmﬁ; ;fg
Lencapsul at iel§FreisHEIBePRENtS a %ﬁsg S
-di scl osur e SomRIneR; i NPy t?TB? 35?6?65?" MHE T’%d e S W R éﬂq'm't'"g example, the

£ 3- rrercapfopropy tri mypdaearsi | ane or HSCH2CH2CH2Si (OCH3) 3. This sil ane i s
:preferred because of résisrextraordinary utility as an encapsul ation

'fcorrp05| tion additive.resis®raewsrieapt opr opyl t ri net hoxysi | ane is especially
teffective in both |nc;'f‘ 3?41@’%% el ectrical resistance of the conpositions
Yof our i Avent i on andd gsrea5| ng the specific conductivity of these
corrp03|t|ons The el asddedni c conponents to be encapsulated in accordance
‘Wi th our invention brhstoss i ncl ude all el ectronic conponents (i.e. devices,
z_parts etc.) for whi Gﬁ'sencapsul ation is desired. The termelectronic
corrponent"’ls |ntende broadly construed and includes, by way of
thon-limting exanpl eco,;ﬂggs'ggo foll owi ng: capacitors resistors resistor

g;netV\Drks integrated elah@iésrs 35 transi stors diodes triodes
i1 hyristors coils 40 crvstal oscillators vari stors connectors condensers
A r‘a-‘rﬁsducé?s crystal d | | ators 45 " fuses rectifiers power

“suppl i es nicroswi tchc{,%“: pgg%i niti on of each of the above-identified
el ectroni c conponent smitrgswitchdsl arly i ntended to be broad 50 and

‘conpr ehensi veThedefiniiadrafreach bethe atiogelidentifiedieléctrohio coneoaentd ie similglyiintersiad) tacbetbepad
‘i ncl ude, sip@nd mmenenwenﬁeéem-otesraﬁe%e'rcsts»éwéxaw%gsr'aﬂp d &9 ipglyrley Rut isyrpt limited to

A{transistor transi t I.ﬁgﬁm 'ee}ﬂ‘jﬂ:neﬂi i‘i‘g‘%grat ed circuits, linear anplifiers,
55

I eérs, instrunentation anpllflers

sisolation anplifi ers nnwlatﬁppﬁdrers and dividers, | og/antilog anplifiers,
' 55 operational ampilifiers,

instrumentation ampilifiers,

isolation amplifiers,

multipliers and dividers,

log/antilog ampilifiers,

60 RMS-to-DC converters,
voltage references,
transducers,
conditioners,
instrumentation,

65 digita!—to-analog converters,




60 . | RMVS- to DC converters vol t age references, transducers,
condi tioners, instrunentation, 65 di gital -to-anal og
converters, 3 0 100 913 analog to-digital converters, voltage/frequency
converters, synchro-digital convert & 300s8#3I e/ track- hol d ampl i fier s@
CMOS swist:ches and m&'n&lbé’lo Fcon@é’i‘{e?é acqui si tion subsystens, power

suppl |\e/ NMenory i ntagdgekd géyr@u,yetnsrs i croprocessors, to

and so on. Al though spashro-digi@htdneerterss not |[imted thereto, the conposition
can al so contain ot Hemplle/rrqué'dldemp!fﬁwm as reinforcing agents and fillers.
The reirfforcing age jes andr mudeistIe, gl ass. Fiber glass is preferred
tbecause in this for E’ack:'%& HoTatTo of | ength to diameter) the

rei nforcenment utili tnyenm‘.-y t,gggr@dasﬁu,tss optim zed. O her fornms of glass such
as, 15 for exanple, npcmuiecapsogwal n and beads are, none-the-less, within the

scope of? our |nvent 3% SOER-a f oth r suitable reinforcin
“nol rT&‘t] "ZéS?gf?ﬁ'ie&’ thg coaresiyen ¢an glap %°"éﬁ'fb°‘%"g f“&?ﬁdt’"‘f’ PYF8r s

i ncl ude, t;;/” : 'E%Xj :f{jis

(e.g. aronat ¥y rd nﬂae erf&)exa b yRsor16 bl b3 Aed ki WifTol o, i

di mensi onatiost @hgth totd]amettdmhm nfoRc@mhtGatility bi tife GURE isEMBEY. OMbr fErirs@NE ks sath a§ e
CONPOsi t4 dor.exgunie, pbwderfgrain emdsbead\scdru aene-thelessewithip the scdpa loCour gnvention., Exarnpigs of

al um na, ‘ﬁg‘eb PYitable u?"rfaws a ‘*QBV way Hm@@'t'"W’@a‘P&nﬁbwdeefs'mé cerpPicer s

can be in ﬁérgj il hH LS o§ @
filler theffhe %@,yus‘{a%% afatbd oegﬁrﬁﬂerS U?jfﬁ&wgiﬁg‘% cla ﬂu& r&and tnuﬂgug h§"fi:tag%£7|m§:§
conduct py/ icarporgite, inive add dolo@IThé fillees danbein trtelf:&mbetfdreﬁa)nple( ﬁ):vdee pdimee fjbeafin delesting

filler toadéeonthp dgl@vmg feﬂ@fapw‘at’t? eqnsidenagy eratures and (3) the level of

i om“c i npuri opquetivity of 1 filler “ orC| ng,agents and
fillers the %z) ‘I}bpge %{r Hdgf‘inm ﬁ@eﬁfére"ﬁapsqﬂmg ETeHAlTY ag‘ont ain relatively

'smal | agpunt se Srcing agérd] bR fifersS the omposifons of ¥anplénion cghBiitloRald Nntain
pr ocessi ngelativelg. smlall agloaus df rberniogrediertdhsiich tabefof exasiplel pigtherné ash p@psssihg biden
conponent s _ | he!‘qwh’e‘!ﬁ netadthat dhe fif&“ mﬂ#ajw smwnasts '"F’Bﬁ’esé’,@ﬁ' ‘@ °°"‘P°"e"ts

..... 1 d h

i nt egr at e(Jjesx m lé%::t: ltorg?'%“%grg%? gi gﬁﬁf re u Hﬁ? :f%&‘gh
a )ﬁaﬂ.ﬂi tive f oly(Eﬁﬁh& s&lﬁ%h% rﬁﬁos g difdd for apsulatlon
‘dl stl ncfl Q;ﬂtheScoHpement I nport ant an I s of ten 30 deter m nati ve of

4 ype of pol y'(‘mydnetnge@lmhbold@weenwpsmomvossmns job e esperially et suitad toedmﬁe@sful
‘encapsul atsdas glcapsyltion, @H?“sr adhw corpirise dher faNaveRg: pol y(ar yl ene sul fi de)
«g:orrpom%g ons, whi ch(g s @ Ul wel | suited for successful use as
ncapsul ation conpoggtsg Bsng broadly conprise the followi ng: (a)

ol y(aryl ene sul fi ddd), maktaptosilane. (b) glass, (c) filler, and (d)

er Capt osi | afiese Jumnpositionsrepm antionaiy sontain, io pdditiondd [a) (@ohw\dr‘m abeveaeiativahoemallo
a), (b), CYMARGONE) NBYUS S4B| % Y AP laments 30 POCRsFing @ide conpoent s
UCh a8, {DEaRsRABhE or MeiEktstioft b RERAEMpan@! IS- 40 2. Compositions for
he encapsul @émgusitins uséd foMRe SHRHRGIARIAlobacthial BOMBorients Bsn béHRAare@in atddRiance with the
ﬁrwpsul atfollowingf welght ipgersageponent s can be prepared in accordance with the :
: ow ng weiaghdoiypaviendui@es: a) Pol y(aryl ene sul fide) about 25 to about 45
vt it % br o&d r angeabatto2st to3DodtotsakatiubrodB rangéo pr ef erred range about 35 wt %

it arget (b) G as#ogip32 to about 333%;\(;Pfe§"94)'3&5but 30 W % broad rarige about 10 to
""“bout 20 Wt % pref err ed 8B 9eis wt%wtarget (c) Filler

- {b) Glass
5 about 5 to about 30 wt% broad range
" about 10 to about 20 wt% preferred range
‘about 15 wt% target

{c) Filler
55 about 40 to about 60 wt% broad range
about 45 to about 55 wt% preferred range
about 49 wt% target

(d} Mercaptosilane
60 up to about 4 wt% broad range
about .4 to about 1.5 wt% preferred range
about 1 Wt% target

The above weight percentages are based upon the total amount of (a), (b), {c) and (d) in the
65 composition.




" the physi cgtive cemeqnectaﬁhoawqﬂoeqxew phqu;300
tintended e‘ﬁﬁaasqglﬁ 051?084835 rpbaesulagen. of, o
~the pr esem}i Jsitly @ Hma%nge rom abo

g e e e i

very deli c@@s'i{;gﬁ‘g E%E e o%rﬁ'feégﬁl‘" ?W&mPg(aM
te

55 ‘about 40 to about 60 wt % broad range about 45 to about 55 wt %

préferred range:-about 49 w%target (d) Mercaptosilane 60 p

‘'to about 4 wt % broad range about .{¢ 4002a9egt 1.5 vvt%preferred rang ut
i1 wt%tar get The above V\el ht per cent ages are based
sof (af whigh 1hp co

0 so0%3 %ﬁaj e e e
9

a nt
osntlor{?s?wuld be con?ne in order to

conposi ti Oﬁh» preseftl afntetrﬁla&btbahtnngnod results.
preferred rangesgaoe urpereibersmedmmen‘,aerse th osdeéﬁtmoapwwpowtfqrema egers@ i ng
ﬂe?t grlonsapillany fheomptyrgp o F gna ar 2

g@i g;:%t Bhe "ﬁf’i’ﬁ%a‘.’:tf“'°"s o

§00 lpoikd W LattiveBmponeR@t
l'imted sbhafeethan t&iederbaié:@atpbyen&fsué , fOIERgIOe, tme@ratemdnré vith wincleqis Wittt respactof
active corpeeredelisate hmb@emsuwxsé@céxmt\@@@d otuyew 'as"re leadscthe yisposity of the
capillary Q“PRPB‘H%PEFWHWS :)%f bglow

Encapsul atj Qﬁ: °3cgﬁi°‘5£t

nies in exces

l@ ometer at 650°F
gaﬂﬁré réteagftbgults with co oslt higher in

rt@dTEiait) |t9@¢§1t dtéikhat

-t Vi scosi t;; Ghe \h.ﬂ:OﬁWQ}?ﬁﬁ ¢ E%.cmumamsucs isgRatddNPYs bridl théTike GINNGSRGIART S .

It is contrahgel fednedbdub s tct bm:uvnmcmlety of the conpositi on WI Il generally
range from abbmtugilﬂchsov abmstcosmsu | deperfdg ron 1 pyroker © thi "ef"ﬁﬁﬁ'“%;h
e W’ftt
sta

wire |eags cont |s Ety'c ? %L ﬁxlfﬁg)rm@r}ﬁﬂ p%“&hor%snan pt@éﬁ%

Sintegrated d?derT%LHb Bsitidnlvidcdstt Gutﬂ: ﬁ:eubﬁ'ﬁ@&héeyfo odelitabcactivecalpparents isah as.
~conposi ti ofar edamulle.dndagaﬂeebuwmtabmw-reléa@s peiviseosihaef tmmmlm Sdf'@%pl’!qwdaaeyerallv
.r heognet er %@t'es{s bayhp P&tse fos osted pn ¢ ‘&P@a%f heomefer l;;nz? ﬁﬂ Ezf
on §M he co os
e

et s TP S B

Wre wa fe W\lideS§ flot@: ce& obtrﬁ ﬁgd’nﬂmdedéhﬁr@ml ih}tthd s*pedlﬂi:

smon

o
0‘

.cont enpl at @dddctay ofand hﬁndéklﬁdiﬂﬁd ingin@ained below aBM.A 2D tsiom. for t he encapsul at i on
.of " such .i.nt eghatite isipreferativs SIawd Théeili¢a pan be prhorg @Wérsdi‘:? Plg'émt P'b‘ﬁ‘] §lg Alts

_‘_ito about 1990magiall a"%lP*t'ﬁé’U 5'86%4 t‘[" é‘ﬁéh commerm{ﬁa §¥§9 myag%ﬂﬁé e85

~porse. To obig BolOTl5 Wi Cd

'conp05|t|on

- especial |y well B0y

nunber. oP § 3, eab[ggloaiﬂ y:le
‘the vi SCOS' avéﬁ.yi eélﬁpo‘e‘mﬁrf l‘dilahlvﬁhﬁlubd\e&e%bl@ ryd fAgrh: exceed

“about-130 poi@ eab(uasz toaabbur ds @1% poly(ptpnyiétrarsyifidd) visnasiteiesstbanjabeyt [ 30noie o testedsdne ar

“fate of ~1000 [eamapylarvuneomtezet@@t‘ t a4t sbgertrptatof eyt VPWCERE Ty of the

“pol y(ar yﬁ5ene b1"‘i‘t pyt 20, atjipns, range up to about 70

: \ﬁt ut 's5 m% amorp:}:}io |l|c% % (P Mﬁarﬂe& red range for

idel i cat e actiwge C‘v&mﬁmﬂtns golyfhefene smraeemaawve abdull 2B @biad G4l testedCari sanMa'nh

Wi re | eadsrhbbreeteti &8 650K 4ng aph sltdaerapodnyQQr(selc)ehehlseﬂrﬁmﬂ n is pepatially Hé'l"tfﬂlf‘y
ess tham efsersulaion ?fo'mwgaw quits, with a.%q: Qﬂy atﬂt?ggggg‘"' Wi erire

Eat a shear eneapsylatsd wWihgh's 'F‘P‘ﬁ“”fr'ﬁ%’“i?ﬂ'r ?'tey o

03|t|on can be.

preasured i § dolpdBitidhs f§rplﬁ9|eﬁda sufaB O HC bds¥ild bbnﬁionirl% CoerOSI tion. 25 For good
results the RFPOSitidns 0sed 34t AN edtcdpsulatioh bf gaseveldolpanentd caUlprépaed irt deeordanerwith ¢
coaduct i4si thy fqifowirigeﬂmhmeswttam as neasured in Exanple V, does not exceed

__ jabout 50 [er B%’/ %ﬁ&jﬁ\%"r eco nd that the specific conductivity of the

Q)‘u/oaob&gt ,%Q[err]/cm The filler is preferably
silica. The sil labéut 32 Ro ba,uae@ kM09 Qedtertdd| rakiga Or crystal line silica. Silicais
cormercual | y avail abl e aisoua 3% wtiéltyrggir ound nmaterial having a relatively

_:harrow partlcle size distribution 30 ranging fromabout 1 to about 100

m cronmeters. ), S§Wr&fqg%&:w&%§rﬁe§ypl cally made up of about 99.5

wei ght percent [aBSJtlzs‘%ta ahge S the remaining conmponents. The
preferreg encapsulation asampasm%nen@etf or active conponents is prepared from
(a) about 32 to about 38 wt%pol y(phenyl ene sulfide) (viscosity |less than
about 130 poHS’eB' st ed o agg |lary rheometer at [err] and at a shear

rate of about 1 P qadA It' 10 to about 20 wt%fiber gl ass,

rtggﬁout
(c) abouj, 45 to a out amart ausS S ica, and (d) about 0,4 to about

1,5 wt%§ mer capt opropyl tri met hoxysilane. If the viscosity of the

. pol y(phenyl ent@ 9Y!#r¢qpt9e'an¢s beI ow about 25 poise (as tested on a capillary

rheometer at [er rb])utaa’gi bo%ﬁ %pre%rgdorgngtooo [err]) this conposition is

apsultation of integrated circuits with
wire | eads. Accordingly, |ntegrated circuits with wire | eads, encapsul ated
with this conposition, represent one enbgdi ment of our invention. 3.
Conpositions for the encapsul ati on of passive conponents CompositiQns used
for the encapsul ati on of passive conponents can be prepared in accordance
with 45 the follow ng wei ght percentages: (a) Poly(arylene sulfide) about
25 to about 45 w % broad range about 32 to about 38 w % preferred range 50

W



bout 20 to about 50 wt%broad range about 25 to about 45 wt % preferred
tange 55 about 35 t%target (c) Filler about 18 to
bout 38 wt % broad range about. 23 to about 33 W % preferred range 60 @
hbout 28 wg% target (d) Mercaptosilafel0 98Babout 4 wt % about 0,4 to abo

, O W l%,pr:ef efﬁeeﬁo(/é’-m%hpﬁercemages are based upon the & Ymourh b t(l’f}r Qﬁbnﬁ(d) m the
00 913 The;oﬁb&oﬂbnwer ght percentages are based upon the total amount of
a), ( b) ( c) Ttam!oa(dd)ngen reptecent thepowed within whiitteth caramssitiemsesld be pondis@tit otdeeto

anges P%H’s‘ﬂ' eThEB ?rffd caﬁ'fﬁﬂ* Y Ef’erar?%PQféP"Pbss ng thg
jood resrfl t“:,%ig:tf g‘m ﬁ é}‘%@g@‘e . alo) 'tféﬁs“taﬂ%'yp"a%‘t‘?sn efarget
onposi tion p gwt Witbo reto oe.[a@sﬁtor. \uSeaor BHARSAbES

pbest sui t echadsive comﬁonem fmdre do&wmhmmasp (a8 pe@esn a ckpilarly mieopaétense650Ftand at
per cent aged sheqs r@s eh‘tOOQ fsec) 1 Encapsulagi orwma e@mlmwomdemhmbmhw hs baying

nventi off i :”l os Ry ab ‘?ﬁ’é?’@ﬁ&m 8L n ¢4 3‘5\39 'go*fe WE°M§FQ"FW'W&P‘F\%
bncapsul at i*6fiy Séé?é,t?ﬁ;tﬁ r?f; i angek e Sibo HeSBirbaS
ested on eham wabbm bdtde (astte éarcrn r@mean&beeéso#ewate shek Q:anﬂooo
err]). Endap)sl),llﬂs cwwmfatepmmues®hngotnhemmamlenmmeﬂmr gehdrbilycogp bem bibaan 80
navi ng 105 ¢ SEQS‘S|33$ edsern excess uof fa}bouat‘ 1l200g(§30| se cianr sause darra‘%e to the
ponponent s theni;ralc (Frctlvr H’p{mﬁﬁﬁ ﬁ’qﬁa ttstE?éft ?%6 w BPP :-Egef tTe:Ic Fggl!ngcioint cnwut
frener al |'y 1o Ghet A @m A e AORLOIORIS inch e osﬁtcﬁ g {ChiiGim

Vi scosi ti esarobiats, ruat, Ghicd. 1cadi uﬁxa@ﬁas id b@euars,casmt ¥ @mpbditond Asad & aHcapidGlate
sul fi de) 2 lvonriectorsot exceed about 300 por se (as tested on a capr |1 ary

i h eTJret er at ggr fer, ?ﬂ:le'!‘j?!’s PPﬁ'd '3 is| prepaged fram
. hal” the visc g:%% t(‘é'g aﬁ'@%’g E gg %ﬁ% %ﬁ?‘ﬂ‘) pf"ﬁ?tﬁéesﬁ"o’ﬂt
hbout 190 15 wpa upagmf .gge erre er 'S aI C because of

'ts avai babi |l fef ybcanda abaﬁoutga e itaprapy e t he di rrensr onal stability, thermal
ionduct ivity @hdbm@ngnéfgﬁel%% wt;;agggggﬂwm mﬁm@gc Igm;”gg‘e%ozfag%%lﬁg
rlncorrblna fopsc S ' LU

Sui tabl e f i TR i?at'fdnw?'hud’és °°§?‘1°f'¥5 o e A e"?;"? rlg""f é’“’%ﬁ ¢ar bonat e, clay
and m cag, Gakewudnkd fate is especr ally useful in conpositions used to
pncapsul at e 2thecampesitianssaf thik dnventivhetan ad  reareaip Sastaddancs witlo ipy sriethiod r'wiecein the

En assive co tyh%ﬂﬂns splgd 18 rfé'df Mdofr:l?fc "%'Bd‘[ﬂ c‘!!l!’"tleé te frsmt 2 @ri‘atmm\gt%anv s“'tab'e
pol y<pheny'5§t"§’ %EIPJ'F mf attr'e@.n o f epai . ol ecd i‘%‘?ﬁ? a
Fapi | 1ar y 1ag Crusibit atpoan& %?-Et B acd Dthekify J of rb)
hbout 25 t@oabe;rane%rrw%fprdaaeeag Gifofm bl c about 23 to about

lal c, and (d) Oesbonatde.()heacqnmoamnan :bp Eserttt%@:am mnwﬁe-tl raqm ndeazm.

hi s corrpoimf Wﬁ’@“‘gi;&@ ef’g‘GP'? e Ps“taﬂ‘é" “ét’ﬁtPS%B‘ e‘B?:s are ";’e“
avect Logs p L0 azzarsm PR T ﬁ;ﬁﬁ okl

ji epr esent i5Jokiti edONEns’fe'il\ﬁﬁmtﬁd) oc :
'orrposr ti ons ufe folbviing Enamples are [ésan tdmdmauermmsme damenmﬁdn i \shotid hatcbe
ey ei n t hdnterptetedete yindile limit|the ehope ofgdugdeventiani | er and nercaptosil ane are
'f,onbr ned tqE fornz'a m xture. Many suitable nethods are well known to those
of skil N IowingRYmpPEhentd el ATTT: iy m&g@foP%Dtor'B%‘{sﬁn Rbted i Dgtm%b Frin@P
¢an be mxed together at roomtenperature in a‘rotating drum | ender or in
n intensive m xer such paylgheBBeridesolfidbic] ni xGP0 arachst 366 Wa%t r usi on
¢orrpounded at a terrperature abov bout the tin int of the
pol y(ary¥%ene sul fide) to” Wdﬁ‘iﬁ'c‘@"?ﬁfﬁlﬁ?sf orm brg'#t&'a S¥88e, the

éorrp05| tion can be used R encapsul ate el ect rgghiganms0RBPRRAL S i N accor dance
lwi th any encapsul ation nethod suitable for thernoplastic encapsul ation
fconposi tions. Such met hodes geasatevel | known in theragmst . 0The%corrposr tion can,
for exanl e, be i ntroduc'et | ntce;, an I njection g@)l di ing a atus to 40
produce a nelt which is eXTUEEG"Thto an i njeC gn m)l erein the

el ectroni c compRblity bndSoiRpHeAREHslsallifd] was200 @5ied dsaastsd. by Blcadifahrhedifbdl (Sigylaft
processes @MaKeinby at 6BCE aptatidshesr rakéref 10081 (sechil. g zix: stmpbtek aaingerpl olding wmtaot The
facil it ate lihiye carbenate igfa meld comesiant inkjbitasnd shoul d not be int er ret ed

unduly 1inig @F?J‘w . ﬁr‘;‘g ntg\rl a%ggoi tan Wﬁme of mé\é mnu;?‘r’:‘:
conponent s rmerbﬁré snatae 196 in it h:hé‘(bar 80°%, lold
type m xer 2756l Sdnid ¢ sl r&ﬁﬁmﬁQJ vas moldedifko @ fattsc, 256 lﬁ:h% ifdfafeterx. 125 inch thick,

0, 125 i ngh using |acutesy| ragig (at 275°F aooagwuanmoawro w%talc
600 granms 29.7 wt%

n
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2|r{c stearate 2 grams 0.1 wt %55 |ithium carbonate

£20 grans 1.0 wt%The viscosity of the pol y(phenyl ene sulfide) was 200/,

poi se as tested by a capillary rheonetgryggogqg af f MKel vey) at [err] qad
iat a shea;, rate of 1000 [err]l. The zinc stearate is an internal nolding

| ubr i Qant The TB@e '!‘FIPilWE’&r"b@ﬁ'ﬁ!‘b‘“WS"s&"Wﬁ?f@b? P'G?PGWW"Hh?‘B?‘f@P"d TPHE'Q f°fa

f pur 11
mi xt ur &has & akaticl it anio o e ggqq;Qars AN got 1Ft%:[ b(& S R
Fa granular o;:r;gfﬁm%m Atbhmbd 1 GocbRiatd vtk R8T D "8 bversol i
of the dri edofifibarsisabjedtdto mebvdeeboumamb.amsmmema rbd’&@ e S¥redgth ¢TEHR bérs
i nch using asulestedoitheavater ol uhantgpnmwa Hae md:lts[ureicat]eapméml IO[sewalu]e of erwemf

t he remai ni nie iteeb 'éF"G‘WaS"t I ded into

e sl tiﬁf% wztww Y

éin a pressure eﬁﬂ(ﬂb&fTh&Mur[a@ﬂtEd wartdmﬂzﬁmasiog l@lrsan § 98k @fativeHAmitity Eitambéha 90°C.
{bars were t hafter @lvo48e'wur dmoade the registapge hetfveqn acti ew Mdeﬁds ape pptentrd] of ‘-&)ﬁdroits was
‘condi t i oned ;6 r'ﬁE §u§er g 4P to

oo T R ﬁ%%eg% :qzb” JL%“JS&E'“"ME%";Z?;“"
‘determ ne |ﬁllﬁcb¢% ?Hﬂﬁﬁaém fgeal‘!‘ﬂé 80Re 526k rhéasSrbrheiidv %k

-5 of the barslcalateg. e ekrige eteh&cmi‘lmtlobmsistahd’eeab 9B R10° vhrss oPthd filsPaeasldements and
.aver age tens$$>e10§t>hrem§=lfhheo$ecm¢emtﬁawsmm subjected to the water boil
t r eat ment I\/Pa The results indicate a percent |oss value of 23.0

due to thevBe Bibdratioh Qﬁétgsgtocedttt@oiéx%p.dm&e 1B SutddS A tlexBliGH RIS bRs of
-electrical i flﬁlU téﬁébyftﬂﬁétﬁ&xﬂﬁﬁl% @éo6d Em TOWTRwild) Gas prIﬂﬂfx@&whO{hQSalc a6 tumble
"I N> n di ametidingawith the oetee conponents of wagorh@ositipat t ern about 1 25 in. apart,

‘were drilled idhe h‘eraspée\sﬂeAst@osthet e by@lsvb qmdtth the wate Reil \irg gl B‘% 6'MPa. The
f

rattached t# rﬂ’gig:@eg E sﬁ o‘-:g' ﬂ‘es‘} @ﬁ é}éaﬁ&?&emf’#w 2, fihe gesults

reach bolt. ﬂné&r.esﬁﬁ»sufaambt.tm QNG dinh 1B ERRHIKG frl 2l LoBing
fhum dity Chaﬂb&ﬂre&%n .6 hited dkiebthe GErERad el atmetemowmetddmsaremslsfamemve 2x10"2
¢bet ween eachotmai r of | eads at a potential of 500 volts was rreasured usi ng a

‘Gen Rad Mzgo hné'{’%fes {pdicate ghat e pfaqpp of; the reescIRIgFilang Bca gsed the electric
“Tesi st ance u E'@s 2&?{ LRI ab,‘? aé‘ﬁ b"aﬁe?s"?)f?ﬁ"@tgd'é'f ﬁ’\genﬁrt?a ar hrr‘év?t OPrPY:
,made, |rs neasur ement a second 15 neasurenent about 1 mnute

Aafter the f| rst. After all three pa| rs ofTAeedls had been neasured the
~average va@fue of the first measurements was cal Exampleed and EBxpreplaler age

vval ue of the second nmeasur ERPSHES was cal cul at edM Py or NgErate 2P| cal

ki nsul ation resi st angergh@ stentfth (MPa) ] ohms for the first neasurenents and
9.5x [err] ohms for tdeuithewrGakerBoRSdatmemntS. 20 Exanple || Thes preparation
and test pwocedures of Exanpl e | were repeated with the exception that 13.5
grams of 3- mer capt opribpyihtwatererol dsegisiertane (26062 3 om Dow Cogftﬁ ng) was
prem xed with the tal tunble mxing with ot her cegmgnents of

%t he conposi tion. The %ivg’f%%ge tensile strengt h of 2%% bars subjected to the
r boi lest r eat mene. Eetricliredstddca (ohidp 25 average tensile strength of the
:hars not subjected toatamagﬂafirsrmmwbmsn’teat ment -Wa8x®l. 4 MPa>2¥ME* results

“i ndi cate a percent Ioss vral ue dm lff“g‘gne to the9 gr boil tzgl(g@; ment. The
‘average el ectri cal i & dverY% T?C?"e3|°s ance was greater than 2x 2 ohm for
:both the fgretampiRdsecond neasurenents. As noted earlier the Gen Rad
‘Megohnet er was Theatzbaration ameasu pecede&s st Growlea banvdll Aere TépbRted kxrept3at 600 Jiams of
resul ts indi edfium ?ﬁﬁ%&"al‘:l’t@ e gffth 'éaﬂ%r"b‘z&{ rd Bfeléar ?f|3d%ﬂﬁfalp§9pr°p""
-.:j-:l ncreased thg"ﬁ? mng f%eg{ ﬁ? glp eI ed% {ﬁ?ﬁi s||n9§§n3tﬂt of the
‘tensile strepgichpédibh ef ac ensile stren was |rrp esu ts are
present ed |n Table | bel ow. TABLE I

-Exanpl e | Exampl e 11 Propertles ~(no silane)
“(mercaptosilane) 1. Tensile strength (MPa) a. wi thout water boil treatment
77. 2 81.4 40 b. with water boil treatnent 59.4

65.6 c. péfcent |oss 23. 0% 19. 4% 45

2. Electrical resistance (ohns) a. average first neasurenment 9. 9x
Terr] >2x [err] b. average second neasurenent -9.5x[err]

>2x [err] 50 Exanple Il The preparation and test procedures of Exanpl es |

-and 11 wer% repeated except that 600 grams of calciumcarbonate was used in - '
«place of the talc and, in the second run, 16 grans of 3-nercaptopropyl -

“trimethoxysilane (A-189 from Union Car bi de3 was used as the nercaptosil ane.
‘The results, presented in Table Il bel ow, again show the significadnt
wutility of a small anount of the



5 rrercapt 0Si I_ ane. 60 65 7 0 100 913 TABLE Il Wth Properties
No sil ane) (mer capf osi | ane) 5 1. Tensile strength (MPa) a.

i t hout “water boil treatnent 6 : 57.3 b. with water g
' . 0 b0 9423 0 10 c. per ce"

joi | treatment 47.5
TABLE I 4.0 2. Electrical

foss -\ 6.1
esi stanCe (ohns) a. average first neasurenent 7.3t err]
b2x [err] 15 Prgpertigher age second . meadgrsi#nsht (mercaptosilane} Oy [err]

r2x [err]  Exanpl e { Vgl ) on and test procedures of Exanples | and
1 were repeat ed Jtﬁﬁﬁé&é@@g@?zkamgmr ndi cat edsdael ow. 20 pgky(phenyl ene
682 grans talc

§u|f|de) 682 grans gl ass fibers

h89 grans et hyl ene Ui avithtwagar il dreatment 20 gr ans 475 55.0

'oI yet hyl ene ¢ 5 grans pi gnent 6.1 9

jr ams si 1"8ne ¢ percent foss X grans Corrpoértron A X348 gram 30
[3 -

Lonposi tion 8: X=13.elecica Fosistdncé (dAbeset hanol solution of N - {2 -
tr| met hoxysr | yl') pr cpypveragarfirst cheabugrhgnt p - vr ny?:ben‘zyl amopRun'chl ori de.

err] [err] (26032 from Dow Gornin osition C__X=9 3 granms of
- rrercapt’épropyl tri rPePﬁ?S?&?sﬂef“&Hé“‘I“ﬂ’g from Un?r%h OCar bi dey” i‘iﬂ‘r’posr tion D
=9 gr ans OdxarmpidBY Capt opropyl tri met hoxysil ane (A-189 from Union Carbide) 40
irthe et hyl ene bms peb&atioANdnd Gest DrodeduradVof I BRRHEIBET and [IN @ef@Orbpeated Wit NBe kcémpisitions
Nt er nal | ubdicatesinbelowfhe results, presented in Table Il bel ow, denonstrate

:he mar ked superiority of the qra‘rca tosr Ifadne over_pnot only the control (no
5i hane- conposition A) but als I!H}ﬁ AL fcorrposﬁaggjﬁ:‘%l preferred in the

brior art. Note that the el ecfgd cal i|nsul ation r esBogramhice of conposition C
's greater than the el ectri cakthiiamubiattearamidesi st are0gyradfs conposi ti on B by

‘_ earI y azactor of 10. 45 TABE@WMBH@orrposr tion Prémsaams es.

_ B C ?U“’T Tensil e st renggr?'gkﬂ:’a) a. wthout water

boi | treat ment 62.0 859 53.1 P9, with water boil
47.1 55 c. percent |oss

I'r eat nent Compositidh A3 X=0 gral. O 49.7
_8 7 s0 O Compositiob .B4 X=13.2 gra@s 4f & . 0% retinal callitiand M af2i -0A -rEsethbensitdlpodyi-

aver age dminaethythapur invihenzylammonium chiogide err]  3.3x [err] 2.2x [err]

éx [err] b. average second neasu rrent 1.9x [err] 3.2 x [err]
3x [err] >2x [err] 65 8u,=cH-10Y qm@mcﬂmg.(mqp@srtrons of this
F G

;xarrpl e were as follows: Conposi t\ n: wei ght percent
(26032 from Dow Corning Corp.)

{
Composition C: X=5.3 grams of 3-mercaptopropyltrimethoxysilane (A-189 from Union Carbrde)
. Composition D: X=9 grams of 3~mercaptopropyltnmethoxysllane (A-189 from Union Carbide)
40 The ethylene bis stearamide is a flow improver. The polyethylene is an internal lubricant.
The results, presented in Table lll below, demonstrate the marked superiority of the mercaptosilane
over not only the control (no silane—composition A) but aiso the silane {composition B) preferred in the
prior art. Note that the electrical insulation resistance of composition C is greater than the electrical

b insufation resistance of composition B by nearly a factor of 10.
45
TABLE Wt
_ Composition
Properties A B8 C D
50
1. Tensile strength (MPa) :
a, without water boil treatment - 62.0 50.9 53.1 52.0
. b. with water boil treatment 31.8 51.0 49.7 47.1
55
¢. percent loss 48.7 0 6.4 9.4
2. Electrical insulation resistance
60 a. average first measurement 2.2x107 3.3x10"° 2.2x10" >2x10'?
b. average second measurement 1.9x107 3.2x10' 2.3x10" >2x10%

65



poly(phenylene sulflde) 34 34 34 fiber glass

15 15 10 . silica 49
_&.,48 2 .48.2 ethylene bis stearanm de @ 100 9131 1 1 bl ack pi gnent
-1 1 5 lane Z-6032_ . - 0,8 - silane
A-189. .Exar;\.éleeil)mps; s of this example_ were af fdflows) - The pol y(phenyl en:' :
tsulfld‘a’ was uncure T—'?y [t ,j"\/ e(rﬁ !1|ps Petrol eum Co.) having a flow
‘rate of about 3,000 to 8, Oﬁdh;gsum/mm;hnbé‘rcenas deg er mimed i accordar@th
test net fod ASTM D 1238;—Procedure—B—rotifed—totse—a—Skg—w, [err d a
©0.0825 inch orifice). TheoiAjerviege suidelas choppdtl 113 | nc?‘? fiber gla
rSlIane Z- 6032 (Dow Cor ni qg,(‘afs)g ) was a 40 wt%q'fthy quhol solution of N

I y

{2 - [3- 25 (trimethoxysilyl)propylam no]Jethyl}p - VI n benzyl anmoni um
;__-chl orideso Silane A-189 (litkon Carbi de) was 49
.-3- mer capt opr opyl tri net hox |Iane Each conposition was prepar ed by charging

ithe ingredients to a Hend l? i etsaranyfe, o t hey were rhi xed tunti | conpletely
#di spersed. The nixture Wk Bimest t hrough a Bussy Conqux cqkneader extruder
at [err]and pelletized. The peI | eti zed conpounded product was then
‘injection nolded into 1/ B8an@X-80AZhx2.5 i nch squafe plod8gues-using a 35 ton
‘Arburg nol di ng nmachi ne (6 OF Sieng tenperature, [err] nold tenperature).
“Three 0.191 inch di arreters were drilled inThe ;Traqu&8 in a triangular
pattern wth figgsRhphemnk earasi was dneurell BNSS™ NG (PRIfMPs FidlebinTo.) hiVingd ARNGR of
wer e t est ecbbuas,oad t6 8,000i gesrks/10 Frir hsodetedinE i accbRiae wab testersettiod BETIVM DN 248XR6qebigre | .
Specific c@rmmquw tlga 605ksIMeGQQ‘t'frvpés|0t082§nechwa§cealT90fleealsvrvm§ chdfiped mitmleﬂleafe

.f oxseach ofgaf‘gt%nge) le 35. colm | The ¢ on
vas ground R A npnmg,aham gemm o tﬁif PSR L t%sg
40 ASTM scI3efdicaptbppitrinisiid el al was si eved us| ng .

.screens. The Emb eomwdsntnoaughbremed vechblgingGle ingrediems weasHs\sdhleBob(edvhek M géred
sanpl e (0. 6UFY Eoqy P'aﬁ?t! isperaedplite mixturg wes R!?@edrﬁ"ﬂwgﬂai Q%#'Ctr'va’n@k'mmfs#ﬂgh%s
e ey gl %etzge'@%ee T Sy T e
- Si xt y mi 171 | let@l’hﬁerﬁ’t reﬁT Mﬂn&@ﬂ“\@ﬁ%léi e drlﬁ Df&l ttel"n with
:NON-1i oni c Snutiahshacing ofai2b Mustyds bbtadentemyds. The plaflRE @b r)atéé&ﬂfdﬁ@l&&ﬁcﬁl nhsn:taﬂort Sistance
“f | ask. The amdmuw Iwaﬁsamn!é luxed for 1.5 hours, cool ed and f| I tered throu h

L e S

‘:';_and filt er ug‘hp&ﬂh 6 60 Sdrébi Vdu e@omfm Hﬁﬂt‘é”ﬁa@ tistb B0
¢a nodel 25200 nkamdmm glhssaskidqeippedowithca Bmﬂmd'llcondeﬁfbu sid éleefic héiting mantle.
sconducti vi t tﬂw@fﬂms 043 M‘i&f?ﬂgﬁ_!} 'elbef Thitani X1 1P04a wngt"a?g:mm eth%ﬂ egmozvl
45 Speci¥i to, they {° f
= "pl' on per { lhpo q; Uﬂd ogfnﬁ ‘ﬁ&egfo nF‘th au[uﬁous rltonq;‘(91og

:t he bl ank (sbluﬁaon vl
jconposi ti on- cnmsaédwc B&dﬁéﬁﬁj 81 the ilitelWRS HessBredLingd rﬁ&&msedndeaanwab@r fhoth E1ekrg W
: :{;.TABLE | V. 5@&cientific Industries. The conductivity probe was a Blasbaugh probe having a constant of 0,01 {cm)™'.
'Cb;ppog t450 ﬁgecfgypgductwnty was calculated by subtracting the conductivity Bf the blank (i.¢- the control sangple} .

:El'ectri cal Hﬁﬁf’ rgg?fg‘f‘;‘:‘;f“‘(;rﬁegggﬁ@egmﬁmta"‘"‘9 sample-4x [err] 9x [err] 4.2x
[err] 55 K Scond” measur ement s) 2. Specific
‘conductivity ([err]/cn) 1 5 hrs TABLE Ov 4 10. 4 5.2

;Conposi tseon G containing the nercaptosilane, had bot h Gamepotitigkest
.resi'stance and the | owest ecific 60 conductivity —ConmpositTom G TS an
':"fexanpl e of a naterial wel[® SES ited for the encapsul atﬁ on_of fan i nt‘éqrat ed
circuit. Exanpl @ eréetribhi ifsuXioiRdsahdel Uhd at es t he ed4@6¢ i veness fixiohe

mer capt ol | ane, 3avaeage ajp trepsecyigl rheasuredmérasiysi | ane 65 (A-189), i n-enhancing
electrical i ns’ul ation resistance of glass filled pol (phenXI ene sul fide)
conpositions 9 2 S’ﬁ"’ﬁ‘bf?“@'i@"'fyh‘&f"“ﬂ’abg hfeen exposed 1‘%/' hi gH%fel at i%%

humi dity and &&m@iﬁ@ﬁ@ ﬁntal;‘m&thk%Fcaﬁ%&ﬁad'ﬂo@n%ktJ h\éﬁrrélsaﬁga%ﬁﬁ &d Idv%st%pectf’ ic
manner sigcbiductivity.t he sanpl es of Exanple V. Sgarrp le I contalne

‘mer capt osi | an@qmrBembn € isgpl esample pica magrwweuéuyed testhednqabsutmérf afrae iritedratexteircuit.
i nterval s for ggtri cal insulation resistance in the manner previously

descri bed. Eﬁt%.’:; ﬁé@@&@t@m Cf@ettst of 6 fﬁg&sftnt D, ,Eég%wofré,é%.%n%%%mwnshe

ef fecti vgnegsediin b g Bidcfriddl latichl tesidtdhcdT B Filida pdiyip8 positions

insul ation resistance properties after exposure to heat and high relative
hunm dity. The data show that wi thout thegnercaptosilane present resistance
was greatly reduced while with the mercaptosilane resistance was greater
than 2x [err] at all times. The follow ng part of the description are
preferred enmbodi ments nunbered 1 to 61. 1. An article of manufacture :
conpr|5|ng an electronlc conponent encapsulated with a conp05|t|on 10 o




2. An"article of nanufacture as recited under point 1 above wherein said

pol y(arylene sul fide) i's pol y(phenyl ene sulfide). 3. An article of
n’anuf acture as reC| ted under point D 100V913\/nere| n said mercapt osi | an

3n ner capt o D t hox Ll . c e 0 ct uerer as
ted: p. re prepare
R e s i s e e

poi nts 1, 2re¥ioasly 4esa’nm1 Fhetesulziare geaphidally oeppeasntéd i Fighina Tahﬂho@(umﬁeaneawe@ dfthe
gl ass. 6 mancaptosilane in rm‘mtwnmthmc%@sm'wthmmmﬂpep@s nfser Sxpeurg to hehtandi n

(iii) is f"l’ﬁ?é’ "’m 5.“‘" The datazshow 'sFaéﬁﬂ peseedtier
uce: ife, w |th e merca osllan res| tance was a@% ?

poi nt 6 aboVenel Hideikg DG L.gaap?o J&l&"@& sodsbnil hflapsadt o ANUF act ur e

as recited Uﬂdﬂrar&@di dfacture comtising aa RN Sﬁ\Séri&ntSeﬁbéiLs& e@wme&nposmon,

corrponemt wmreseéaebtmoénﬁmmﬁws@rmwplvtaomane stlfida) aod (it anepmaptositase.r esi st ors 25

resi stor net @’"Q"’ht’ 'H‘F%El"eb?sr wecitef undgr point 3 tabeve wcmsmq pohderigne3gulfide) is

I l 1
t hyr| st or £ PX aegl FY f %pengcge%{tesd gr(aj&depn»% above wherein sajd. mercaptos dan is
t ransducer3sm&£a},5§;,,% y,Q%{ ﬁ MeS TUSes FeCt iPPer's power supp | 20

m cr oswyg ches. An%n.momsmﬁcar@is @EiRY fungdr Lpomt B AbSV@GAHeEbA S wmkrylpﬁu fiifite)lis 2,

3 or 4 abwoliphtreiese puitided vi scosity of said conposition, as tested on a
capillary r h%é‘ﬁg i F°%[’t‘a'1“f?ﬁt|“]e ag Fraitegunder 9piat 1. % 207 aBeve NhERin[saip F‘]‘“P"F@mf fugter
than about™TZOR QST 1 0rrecie & lebiflayrly aﬁpis:%sseume,; P iACE g e wi th

poi nt 7 @bovyé AMGHiGHS B maRAIGhIE 85 tebidea nd&r3 c'oPnFmsl @sfuigd on a
capillary rhecneirtde at mpauticiuréadl reatedaurtiBe pdints af 8 Dbr 4 @BEVe|vitiefeln sdics elb@BSic

thags aboutcommnmelsgectedlflcm ﬂhecmmmsnnﬁlsm dfor encapsul ating an active

el ectronic corrponent"a ising: (i) about 25 to about 45 wei ght percent
poI y(aryl ene sul fi dqj eMoH& nercaptosilane, (iii) about 5 to about 30
wei ght fer cent gI asSntedratyd cicbit 40 to about 60 wei ght percent filler;
wherei n said wei ght upedisent ages are based upon total anmount of (i), (| 1),
{(iii) and (iv); anddmdesrel n the 55 viscosity of said conposition does not
exceed about 800 p0| :%sé tested on a capillary rheoneter at [err] and at a
shear r#te of 1000 [cé{ T 12. A conposition-in accordance with point 11
above wherein the V\/&h@iﬁrs per cent age of nercaptosilane does not exceed about
14 wei ght percent basesheetpsn total amount of (i), (ii), (iii) and (iv); and
itwherein said filler °P'$d3§§ers’| ca. 60 13. A conposition in accordance with
iipoi nt 1% above wher ¢ :@f: Ehseci fic conductivity of the conposition as
linreasured in Exanpl e 4 ess than about 50 [err]/cm 14. A conposition in
accordance with poi néctiieds above wherein said glass is fiber glass. 15. A
lconmposition in accomduﬂc%lpwes-hmpm nts 11, 12 or 13 above wherein (ii) is
i poPreogn Rty £ rgg,v bl ol

i th poi nig, .m,zz il el SRl v ﬁm
810 100 913 aibdut 180 oCsUEaOSI t 1 on |n accor ance with p0| nt above wher el n
|‘§Jpol y('phenyd. éneardad b oedufachile inf\aconiparsiwithopoitri7 amyervdammm mhowlﬁtsa|ﬁl
glabove v&sercag"mﬂ : rﬁ?sww-ta capillanyrhaproeter %@W@maﬂwt@m“&mﬁ@ﬁemﬁ%ﬁ@"
f{sulflde) b, e

83- ner capt oprop rlpr°r§ oﬁpém%gﬁiea '"9(9" Q#L? é'b‘g gﬁtcgj%ﬁorﬁn ab ﬂfm%'o wei ght

gipercent fi hesboyt 256, ab%ﬂlddS weight percent poly{arylene sulflde),
: so [lii) mercaptosilane,

(iii) about 5 to about 30 weight percent glass,

(iv) about 40 to about 60 weight percent filler;

wherein said weight percentages are based upon total amount of (i), {ii), (iii) and (iv); and whaerein the
s5 Vviscosity of said composition does not exceed about 800 poise as tested on a capillary rheometer at 650°F
and at a shear rate of 1000 (sec)™'.
12. A composition in accordance with point 11 above wherem the weight percentage of mercaptosilane
does not exceed about 4 weight percent based upon total amount of (i), (ii), (iii) and (iv); and wherein said
. filler is silica.
i 60 13. A composition in accordance with point 12 above wherein the specific conductivity of the
E} composition as measured in Example V is less than about 50 usfcm. ;
14. A composition in accordance with point 13 above wherein said glass is fiber glass. 1
15. A composition in accordance with pomts 11, 12 or 13 above wherein {ii) is 3-mercaptopropyi- :
trimethoxysilane.
&5 16. A composition in accordance with points 11, 12 or 13 above wherein (i} is poly(phenylene sulfide).
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. (iv} i's about 45 t.o about 55 wei ght percent silica. 19. A conposition in

: accordance with point 18 above wherein said viscosity of said conpositign
. does 10 not exceed about 150 poisg. . el ectroni c conponent @
. encapsul ated with the conpositiaqn 2¢ %ﬁrﬁﬁn

11 above. 21. An el ectroni
conponent eri¢ap suinpdsiicn v hétotdh@eoommt t16 @ahovefwheeimti) id Polgipoerylend Buifiddh

L el ectpnic C'8nf srepesitien da peratdance vity rant 1hebevsmissdin i on of point 13 above.

{23. Ar el egt; ncapsul a w i thegonposi tion of point 14
: ‘above. %5 ('ﬁ :f %{% 55 ?8 aﬁ&E % ng Et &?cem ;Eo?yqphenylene suF‘

ﬁﬁeﬁ{éxmlgnb t he conposition

- :of point {if :absnaew %aboﬁﬂze gtl'pbﬂieﬁt ﬁlﬁl‘fﬂﬁﬁeaﬁd encapsul ated with the
.conposi ti v iohbqubidhito dut B weight2@rcedysilish.ect r oni ¢ conponent encapsul at ed

W th the co 05|t|on of t 17 abqve 7. An el ectronic.compon
fencapsul a;,& e R Prer 1 B™ B e 1A7aB 308 W= SR oA FOEGRA e

icircuit W t hoWAk QlebtRA

10

Scoﬁnﬂ&ﬁﬂtséﬂcﬁﬁsﬁlgtewwlth the) BontfRBMes bit bt 19Tanbel Nt 19

+above. 20 2128n eléctait|roMpbriedNericaysulad A Lthe tanlPsiars 6 point ak @dbveoni C

“conponent s c?@ ele¢trpgic com ombbwa@@ateomom cof¥popiio mpqnm1§elh9vepol y(aryl ene

"E;:Jgfs!sdeéfnd(l ﬁ §E ; E%F‘P%Eﬂte ?RsPIfEte a chE&“E%s'? E\; %@E vegmgre;::ﬁntsal .

wei ght per cegl AQeRctdhlR BB nu&fasbsm%awnarrwmm;b itidr tn) .abdvel i ) and

(iv); and whzr an elettfoaicwospaeht gncadsulstad Gvith Al cBmiosiden d'omﬁnt netabeveceed about
1200 poi se 228 Aeitesptesheirguit with Wiralepds pregpautated with the compasitidn af peintsWeabove: at e

- 4\yei ght persetdptdsmmed upon to

of 100029 er r§: Asgmpositigp foreng 85*&&%%.%’?%%?%8@‘ oMRrigBdnt 29 above

wherein thg %bt%ttogggﬁqgt@%t P;,cegabgy(g;ereg@m,%; | ane does not exceed about
al amount of (i), (ii), (iii) and (iv). 31

- A conposi {iii) alpoutr20ato mbout B oweight pércepbiglass, 3 above wherein said filler is

sel ect ezt fY APtalBCo hent 38 weiahrpyeAnt Bfes. 32. A conposition in accordance

W th poi Nhnetdin 308 Waighl G @hiads'ard B hi ot of (if; D), (ii } 58 WRERnlthe"
' accor daeran S Wit b Shijges .-goeii gé’ém'%i "gi;eaeteélzghel'ﬁb bty Fneometdr at 650°F
mer capt opanupgtlisheﬁeﬁahoofylso geg'. 34. A conposition in accordance with points

.29, 30,3031 &P ezoabmnv\maceqmné 'th swpolzgl ny'heewe ﬂ@qusfde?efceasge #f said

BArepeoslane o o
ST e) | A A CoaTal aaaet oI PAre %ﬁ?aa"ﬁ"eée'wa@f"‘f?sne e N ene

“wherein (i) SESAablabUsltBR il Gccalagntt whR Pt BN labRe VRN mohy{.rx&aew& ene sul fide),

(1) | ssaboss. @, dorbmwsigib Ut dccdydanesd ghth peinte €29 30, 31 or 32 above wherein (ii) |s 3-

'~3-rrercapt Bpic '?Wl"r'f’é?tm;gs!‘q ane, i s about 25 to about 45 weig
.percent f Mf%{g%"sm%ﬂ' 8orfgngs ‘”f“é p%fb 38 333 ¢ 2ibee ‘fﬂ‘??'%f"dﬁtm'bﬂ‘%ﬁf'e
filler. 37,

& Rbmpositioh G adcBragice Wil AR 39Mabdve RHeRin @)Gis %bﬂ(f)ﬁerw%ﬁé Siifbepal d
{Vi-scosidy raageaorhﬁamoabouacoﬁ%etvmhadwwtzsa e[Whefefh conposition in
-accordance with point 36 or 37 above wherein said fi I ler is talc. 50

139. A conpBds ehey gﬂpa'ge Qg 'Ei ‘RW"YS‘{S“*G Ifide). aboye wherein said
“filler isgtal Iou '4%}0 ab " ! &Q?'ztﬁu‘\::éef : fjﬂf’pg HSGIEREY s eapsul ated with
he/coq;po&,;,t @wg,g vp "eA el ec roni c conponent encapsul at ed
vv th the corrp05| t lon. of p0| nt 32 above 42. ‘An el ectroni ¢ conponent
‘encapsul at ed7vi tdmmheomo ntpoislal!qe oith adintSGiabave %eraib@vé V|sm>s'tv rmeefr@m PIPQ'}hW@ to
‘conmponent a@% %’s : he conposi tj.of ere 4_above. 55 44,
An el eqpronids sl Efﬁ*ﬁﬁ h e a‘mff W 30 rfﬁ @3‘, e R G
.above. : Foqwdan@&tmpé}e suf3{28 At Lthel bR odkiba) of Poin tcz@raaeﬁtlon of
poi nt 36 aboueAn éﬁctroﬁncomp:acnetméncewwlapawwted cavhpasitionn of mmmabbveon of poi nt

38 above. 472 Mebﬁrve@t@mpmawmsala@d wight the comapasiy pPainti3 0| nt 39
above. 48 /*ginﬁ'f ﬁﬁ@l’%’@ e ancaLuiated o Z)Fmﬁlﬁ% b ‘% §¥e onpri si ng
(1) POIY(ar ydseRR oisiiiomlc e moHi: prichisuiatot GHHALHS barRiRitio gvesai d mi xture
to a tenperadsUAe:a&fmaten @aﬂsteda ﬂhl'&hetd%ﬁlpﬂﬁﬁcﬁ\l a@omambb@g sai d pol y(aryl ene
sul fide), ard. {cprrertornpwatsalated gvitirthe kaurasiion of panyAImebave.wi t h sai d m xture.

65 49. Mmtd%ﬂﬁbda&nfpﬁﬁi\d ed in point 48 above wherein said poly(arylene
sulfidé} is ( gymowee sampfriside )i} polylaiedd) ulBibB aiO(ii) fervastbsijeheas reci t ed
i n point 48, rBixiyresig) aiterpperatire A St !eaﬁébwg the melting prigs At 5ﬂ9|polv(arvlene

trimet hoxy ;:gggnng nggga“n‘{ Fg,htvﬁg f'g pg 50 above wherein said
ngl %garﬁglsezg SAZ{ 1&1 récﬁgﬁr? ove ee\f,vtéerem sa| p ng(?nesulfldel) is Bolz(ggeny ene su?idé)
further 5 conpri ses (iii) glass. 53. A net hod as reci ted in point 52 above

wherein (iii) is fiber glass. 1




54. A nmethod as recited in poi nt 52 above wherein said m xture produced in
a) further conprises (iv) a filler. 55. A nmethod as recited in point 4

above wherein injection nolding is ugeqdgpogegcapsul ate said 10 el ectroni
oint 11

onponent . 56. A met hod conprising heating the conposition of 5
hbove to a te?P 5}"{5'?% agfrecited |in, gaipt 43, 3pqver oS FHY (MFroIBTORiland fs SaiegFartopropyl-

’ tnmetl S
~pol y(aryl en€ GURTERG - ﬁ%e@ﬂ%@tn%la%\)euﬂer@ﬂ 5l ﬁﬁ&w@aam@aﬂ%ﬁtﬁhem&n@ tﬁ#@%ﬂ
onposi tion. /A mdtHEa b AditddeATPdints 1) 99, 86 8f 8180 eFe RS hiktu ' bréducd¥h (W) fukher
hbove t 0 sacoreprises tiliugisds.of at | east about~15 the nelting point of said

bol y(aryl ene Buimeigd amuecitaddapgiar B2 phmye awhersinglifi) isofftiec slessponent wi t h sai d
onposi tio gSA"‘A'hﬁ%t‘srfS'ﬂteEt?rPﬁF‘F%%aﬁg"e feinsgidmbsure srpderet in (@) further soBIPFites §iY 2

I;‘% ler.
hbove to a t t t t
bol y( phEWIQﬂ&R)n&LUofﬂp .éf?%ﬂ%& éAngtg'gsﬁlan?%nvéMgﬁn mfekﬁatnprgﬂ?gé E:L our?gé) FIOZ%{tcgpv?nu'ta 4 s§'§| d
onposi ti on. SB0A methb8 corprigiag heting hapdrmisiion dT@aint 11@bévado Tempeasiute ob it Ikt aboutnt
P9 above tGi‘eam?'bfrq:)eq"%ttQjrseldciolvmh#'@a@ytfldamdtencalns,ulamb tap mgcw-meonmonwmh said
nol y(aryl efi@" gL ﬁ%‘ andmen sulatin c.co onl_gtnteo i G0 %3&
Formosi |06, Hs SRR Al e oyt

bove t 0 acéBpgamibAL Ur € o east a out the g point of sad :
bol y(aryl ene 88uh frethod c@litﬂlsﬁmﬂeiqﬁsgﬂhatdm&@smﬁh ﬁlpeuattscaam@ tCDwpparetate ofattidassshod
IP5 conmposi tlﬂedﬂelt"tglpo"v\Oﬁtﬂtmm!v(le*@n’ﬂﬂeswiﬁge) heatemqagsutams @oﬂfp@mms cempasentyyithpeid 36

ﬁbove to a®? P% r o at ast a out
o e P B R R el s
nanu acture conpr|5|ng an

Cofi POSi t i 0Bompdlditi alms . Anarticle o
‘el €ctroni ¢ cos0psmethbd erm:}s:sglhamagjthudnhpoamwfpost33|abdsVemmpmpe'amga aB &t least about

(1) pol y(akyl reﬂtn,nas et of é?'d(@)vtm:fptﬂéﬁl 4"ar¢ecaaﬁdla""@ pe Iet?ﬁ'a‘t"l'%/“"(‘@"e“t wih said
e g, L 1 féé gs%ﬁ agovg]tola t%nwfi El?x;e of gagt abgut

b E R
i d) d ith said
F heornet er aam;{oemb.} and at a shear rate % erﬁ] is | ess than 1“50(5“
3. A nethod conprising: (a) produci ng a mxture conprising (1)

bol y(arydoege sul fide) and (2) nercaptosilane, as well as, optionally, 45
‘ (3) M%rcing glass and (4) filler, (b) heating said mxture to a

[ enperat ure of agtartlcRa% maRd¥aidire Tc&ﬁ'prm?lF ah @gc@&tmn@tneaatﬂaaaeula&é Hithla€@BMposition
sul fide), esprisizy encapsul ating an electronic conmponent with said mxture.
50 4s The miH vobitapdene Ispifidg) 3 characterized in that said mxture is the
ficonposi ti on of é‘eﬁﬁapﬁi‘?'ﬁf‘mnd\% opgpnaly, 5. A conposition for encapsul ating
el ectroni c conp gmé'ﬂr?f)atsfm ng, each wei ght percent based on the total
gamount  of Co@ﬂﬁb?d?ﬁ&e df bibinfH chlarhktert?ad InQndl theVRESSRbF Bl ko sUsiibi A8 teiddl b 8lEnpilers)
frer capt agi Henmetbat 343°C and(d8)a shedraate Bbf paouciestt ' rieiiess aiasie® gliwss (4) 18 to 60
dbercent fill ek A ®ethqthcoroasisiy 95| tion of claim5 for encapsul ating an active
}}?t—ectronl cc ﬁbgi;f;l%‘ﬁit" Wg; "s'("i) 25 to 45 wei ght percent poly(arylene
sghfide), 60 (y me, i ;c;,g egsaglgdgigna,,(,B) 5 to 30 weight percent
|ats§)a.€ii) wei ght percent filler; wherein said weight

-.g el nforcj;ng -gl ags reik
'percent ages ar e(ddsed upon the total anount of corrponents (1)-(4), and

dwherein t he \,4 Kesgita ?'%m'% 1 TEMPSIure ot dRgeisabavitthe melbg) PRIRRTtsaIg o viYiane

2 .
poi se.

fas tested i G LblYar HEQIRL &l mdlhedddl aARfmald Shear rate of 1000
ferr]; ip pard ol a'.'ﬁtartrfgrattgf et tsatcﬁm.ﬁtu't'éls:‘iéecol.;’pos.t.oroof%wof%itsn&o 1A
Jet hod as regl k%gm'o@uign t e fp Y GeclDSL Slnthondi Lol RSP LR WelREpehdint based on
13- mer capt Omqut\é‘ amdunt Gp Sﬁt 4) : .

(1) 25 to 45 percent poly(arylene sulfide)
{2) mercaptosilane
55 (3) 5 to 50 percent reinforcing glass
{4) 18 to 60 percent filler.
6. The composition of claim 5 for encapsulating an active electronic component comprlsmg
(1) 25 to 45 weight percent poly(arylene sulfide),
{2} mercaptosilane,
(3} 5 to 30 weight percent reinforcing glass,

. . (4) 40 to 60 weight percent filler; _
wherein said weight percentages are based upon the total amount of components (1}—{(4), and wherein the

viscosity of said composition does not exceed about 800 poise as tested on a capillary rheometer at 343°C .
65 and at a shear rate of 1000 {sec)™'; in particular wherein said filler is silica.
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31. A nmethod as recited in point 50 above wherein said poly(arylene

dul fide) is pol y(phenylene sulfide). 52. A nethod as recited in points 4
49, 50 or 51 above wherein said m xture produced in (a) further 5 conpri

iii) glass. 53. A method as recited® 108948 52 above wherein (iii) is

| ber 5S. bdl.A thetRl NfA0redifed i€ Gloin€ d8 1aBovd Olvittreir 4aid MMM QpIOBIRRE lid) 3-FiakcdptBpripyill €
)r oduced i nrihethodysitabdier conprises (iv) a filler. 55. A method as recited in
poi nt 48 abov B1-fimethed as resifed intpioinhS0pbovdiwhgreinsaid gelvianyionesyliide) 4 Holyirberylging sujifile).

bl ectronic C%Q‘ﬁﬁ?@m'f‘?‘l’a:g&mﬂ BN 43 BB T ¥ RGverdRIH A HEERTRYSIA T Ghiugher
poi nt 11 abov§3_ 2Omethbd B RdedaUh Soft S@Bbévgmreﬁibﬂﬂlﬁs fidie gl¥Ed. ti ng point of said
pol y(aryl ene sdlhimetil agiiacited gt 51 sbbve Veherdih saldawiktl@ Produdea IANEHHer sbirphses 81)a
onposi tiorfile57. A net hod conprising heating the conposition of point 15
bove to a Lﬁ%& methecdagyrecited in gejnt 48:abeyR wheseip fniectien mpigiga irovsad tayencangbigte s_a'd

Ol y( aryl’%rf “f ?} is ) | S lQn Oa . g T e o . ! St a,
e S

iin
hbove to a cbmpgsaioat ure of at | east about the nelting point of sai
bol y( phenyl en’. Amettiod eymprising deating tha kertpasigomer peintthtaboveitea teopratuceraf atigastabagti d
Fonposi t i'brg;e g‘@;?:."g Pajot of SaideRqitRIvieteniyifideli 39 aneapeyiFtia tan leEHRRO LAMACEINT Mtith 5aidn
bo above t°dg .ﬁﬁﬁggg% sy i 3 34 RRA o TEbbleSl ROl of SHatk o
bol y(aryl enge mbltihd 56t ot S&ﬂa&%u_mdunae)%d%k&ﬁimngsnaedirmeempa%.st ithcka
Ponposi ti orcompésitioA nmet hod conpri sing heating the conposition of point 33
hbove t 02a t ep$hamethed comyprising hpating the gerorasitipmef priot 29 aheyeiod tlemperbturs:f af least about
ke maiting geint of gidanaivigsdeneaiulfide) e soraRsyistiniap AlastipnimErmPonent (vl Spid

OM aryl e composition. at’ : o :
£S5 conposi t1'o .Amthoe‘cémﬁrﬂﬁi hGﬁiﬁP{hbmﬁbsﬁ‘éﬁ&'p%t 3180 AP RpbrhfaR: o bt 14481 dBbut36
lbove t 0 a the MRBIhG bbihCofOdaiddpoh)iede bit arkddcdpRliiting Gn ctibni® tonfpdhéht with said
bol y( phesy |cempositiohf | de) and encapsul ating an el ectronic conponent with said
onposi tion, 8bA@etogsomprising hagting the cormgosiiamefeaint Ihagovednpiemepayreahat 'eas,t:bm,“
?;, ;q?ggm'"té’ﬁe%gﬂv‘a?eé'&e% iidg) 208 FpERTHIUBH 2 BRPMS CfgPogent with said

Pl ectronic :%
11) poly(aryléene sulfide) (2) mercaptosilane and, optionally, (3)
ei nforckyg glass (4) filler. 2. The article of claim1 characterized in

# hat the viClaimsity of said conposition, as tested on a capillary 40
i heoneter at [err].and at shear rate of 1000 [err is | than 1200,
lorse. 5 A, ‘-,@5?51 R e P ap e Rk core b B ERn oild tpdposton
ol y(arykene suld)igblarpétd suitte)Ter capt osil ane, as well as, optionally, 45
g 3) reinforcing () ra@eaptusithng 4pd,fdplivrelty, (b) heating said mxture to a

i enper at ure of 4% reiefesdingagi®sat t he el ting point of said poly(arylene

Bul fide), and, (¢ e | ating. an el r Oni C.C nt i ' L Xt ure.
') e b AR oL SR Rl )
fonposi t1 on 08. MArkthol compdsiAg: 5 to 13. 5. A conposition for encapsul ating
#l| ectroni c cofaporeduting  ovigture somgrisingach wei ght percent based on the total

haount  of corrpoggrﬂ"y‘ mﬁ}"“’t’l?""% to 45 percent pol y(aryl ene sul fide) (2)

mercaptosil

leT capt osj | ane 5§ oo Rl 25581983 ¥ent reinforcing glass (4) 18 to 60

as
per cent filler. @ finde Cco l;%s?l?i on of claim5 for encapsul ating an active
£l ectroni ¢ coftpoeming said Mditirs ito) g tenfpbjatiizd ot & I€dst ateuGhe npiing @nint picdaid( miyydrgere
gul fide), @Qlfiie): and &2")‘ mer capt i(‘);si I ane, (3) 5 to ?;0 wei ght percent
o O g O reRe o et T A ATiad i Fifhrd o e Shene S8 1 o 500 5,01
bercent affes are based upon e _of al anpunt o corrpo_n.e?ﬂ S '( °) -4)°, an
Bherei n t he, vp-Scaoupeytiopiiorensagsyiating glestions AOPRAZENTHEAMRERER SEFNAYSISHTE PeTSDt BTN
hs tested O & bl thak Yot Uohidierslsuli@ty | 65 and at a shear rate of 1000
qerr]; in partiqplmércapiRilanen said filler is silica. 12
55 (3) 5 to 50 percent reinforcing glass

(4) 18 to 60 percent filler. _
6. The composition of claim 5 for encapsulating an active electronic component comprising:

{1) 25 to 45 weight percent poly(arylene sulfide),

{2) mercaptosilane,

{3) 5 to 30 weight percent reinforcing glass,

{4) 40 to 60 weight percent filler;
wherein said weight percentages are based upon the total amount of components (1}—(4), and wherein the

viscosity of said composition does not exceed about 800 poise as tested on a capillary rheometer at 343°C
g5 and at a shear rate of 1000 (sec)™*; in particular wherein said filler is silica.

A
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.0 100 913 7. The conp05|t|on of claim5 for encapsul ating passive
electronlc conponents conprising: (1) 25 to 45 weight percent poly(arylene

[sul fide), (2) nercaptosilane, (3) 209 tﬂPao%ﬁl ght percent reinforci ng%

gl ass,—and 5 (4) 18 to 38 welg ent filler; wherein said

wei ght per cent orgp 't'BBt@éeFa'ﬂp@@rteln@pttmmb pasEive electdnicCOMPBAAR Srlpli
and whgrei n thegﬁ% Efg\g‘%t PescentiPAYifslend sulfisk). doese not %)F?geed abg{ﬁt s')'gzoo

L poi se as testedmrzoaogaweﬁ ofceht el il r] and at a shear rate of

.1000 [erf]; | n mgaltw a@.gm%éhnﬁ%g; 4% 9'P$e % s selected fromtalc and

“cal ci um sulYgein saidweightoercentenesire based afon dteastanafoGit oficomBarea (G.LI47 §

the wei ght A& viseo '?’ 1L r e ) s"é% °~'rﬁ9F EPRdGBOUL 3200 pdice dlomed bﬂhec@mﬁﬁleléo \kﬂlretrﬂﬁé

:wei ght per cergtT N g?%f Gor °“Hh‘ﬂhm‘ﬁ'" %ﬁd ftt' leetad fsong t’a)c-a(tdh)alcuﬂn su“x'kte

‘enbodi neat desk nanyxc d a me htl i%@ ‘ ﬁ;tﬁmama Qs’f saig mercaptos-lane
that (%

“ner capt oprop;ﬂ"fhelembodm:msfdn&aﬁ:ta. to 9
~characteri ze etel'T&’Pd'("!ayt qfsanp@f ylécpiaermlseﬂ@a&uhziaa 2) 's m ﬁ@xy ﬁ of
any of clainmg mon 9}{ Z'E‘G‘SNntOtWacthal(a@)nzed; irf ihbea) glfmuSglasl:Z -
conposi tzson o? (qhigg 3{ “s'"gle' 63 32 to 38 weight per cent
pol y( phenyl ene ﬁubﬂmde};,w g%) p eL'K Eﬁ%b %wet'ﬂgxy%a 5,

3- mer capt oprop Hq weZOh@etgtMpbuaét&f.bérSalalea f' ‘percent fiber glass,
and (4) 45 ” e' ePQE@ntsﬂsa lin mcuianwlmsut saﬁ‘dﬂlsaﬁsltv\lb%ﬂlcamg‘gh,gn does not
Vi scosi by o §q1h cg tonmdces not exceed about 150 poi se. 1%.
The conpositionod2 3§|

clai
38 wei ght percent
pol y(phenyl ene (@04 kies wegh p&ceﬂtpijﬁ?gge hhe su%fn{ﬂ? o

- 3-\aer capt opropﬁP’-%?’rfPrﬂéthhyserbamﬁber(g&s %d 0 45 wel ﬁ%t percent fi ber glass,
-and (4),23, &E‘Pftf'"*rt lhIpemcularwhprahtsaucuhcaﬁny\m@eenran 6091t61800 poise;

vi scosi fy égmuar,ércﬁ '};tﬁ(j: "?g? gb gﬁ Ifgtg artlcul ar wherein sai
filler i s talc or calcium sul sujaed @Fé’B PEsftior of gRpehesims SriedPsul at ed
‘wi'th the conposition of one of clains 5 to 13. Patentanspruche 30 1.
Gegenstand’“’@Fﬂ"fRiﬁ'énd ein el ektronisches Bauteil, das mt einer (1)

- Pol y(ar I ensnl%g dis g)em aten%pt OS|I | an und, gewunscht enfalls, (3)

Ver st fi rkungsg ,y,ensu,f-d) i, plektsopisches, Pauteily dpmimitesinden  Zusarmenset zung
_ei ngekapsel t |5(2) Metc: mnﬁ,aagg,ung,mgnfgﬂspruch 1, dadurch gekennzeichnet,
"daB di e Vi skosﬂ%’attermkunisasam‘rensetzung, genessen auf ei nem

Kap| |1 rQﬁt‘ﬂQ’En Fa ff3430C und be| ei ner Schergeschw ndi gkeit von 1000
“sec', wenig ns fagseit ist0 3. Verfahren bei dem man (a)
“ein Geni scgbmmsrsment,m °:§ SaFTe "E@t gtmt g;ﬁ St de Pasaptresietzany,
.SOW e, gewengedie rdoal PbEe bét b, Verst ar ngsg 0L & oscﬁgges"“w'"d'g"ﬁ'ﬂﬁ'l:lﬂoﬁ secot f
tenthi | 40 (b)3 d’aga'@wbgcmnam&n ei ne Tenperatur von m ndestens ungefahr dem
:Schnel zpunkt a’d%% Q'P ndassul fi ds) erwarnt, und (c) ein el ektronisches
fBautell mt deg ,a eIt e 4 Ver f ahr en nach Anspruch 3,
idadur ch gekennmwrbiaﬁtmgs &%sﬁt'g'&ﬂ ti e Zusamenset zung nach ei nem der
Ansfpruche 5 bi @) E@istofst . 5. Zusarrrrensetzung zum Ei nkapsel n von

fel ekt roni ¥¥ rhasl‘_% uteil en, ent haltend, jeweils in Gew % bezogen auf. die
“Gesant MeNgfidifir hpin, Temperapys yon (nm)!esz@s bngefawseénpstmeabwm wbif/faflen55
(2) Mercapt egietnadle |scﬁe433§1te$|0n{ﬂ¥ oli s (4) 18 bis 60% Ful | st of .
6. Zusamenselerfaien maak AnspAKPS, dadu rﬁL ffﬂ%g%g Gs da%

el ektroni ¥ rEbngeréstess biens lisal tencj;é % 'fgerb 'Y "Zf?)m@"vﬁe%"g nach
"Pol y(aryl E:Bg“’ Weii“t!‘alfjt?'@eﬁel"awn(@ctr&udcheh MteﬁﬁWe%Q(ﬁﬁ@tjéWJﬁy HOS&.as

der Komponenten (1)—{4
(4) 40 bI S gmgf&jldnsulﬂd) o (1=

(2) Mercaptosnlan
(3) 5 bis 50% Verstirkungsglas .
6 2(4) 18 bis 60% Fallstoff.
usamme i i i
| ontholte nsetzung nach Anspruch 5 zum Einkapsein eines aktiven elektronischen Bauteils,
60 (1) 25 bis 45 Gew.% Poly(arylensulf' d)
§2; Mercaptosilan
3) 5 bis 30 Gew.% Verstirkungs las
(4) 40 bis 60 Gew.% Fillstoff, 959

wobei die Gewichtsprozente auf die Gesamtmen
ge der Komponenten (1)—(4) bezogen sind, d bei di
65 Viskositit der Zusammensetzung, gemessen auf einem Kaplllarrheometer be:J 343°C uunr:1 ‘g:: Z‘ln:
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wobei die Gew chtsprozente auf die Gesantnenge der Konponenten (1)-(4)

bezogen sind, und wobei die 65 Viskositit der Zusammensetzung, genesse uf
pl nem Kapi | | arrheonet er bei 3430C und bei _einer 13 ' [1|1|1 @
Ellll 11311111111 IN 0 100 913 0 100 913 *

Sghergrsghaiviliighbieidn 10001550 WwH 800 PoRs WRhtEBGrsRE, Sbelbkdate WELRT &6k BiGlost

1 nshesondSileivmeiibeid isker Ful [ stoff Y ~ "Siliciundioxid ist. 7.
Zusammenset z& smwsm necbHAnsprycih Zomrfinkprsein pagslysistiskispnisches|Bevigif athriipnd:
Bauteile, enth i?jw%"‘m‘%”'&%s"@% % Pol y(aryl ensul fid), 5 (2)

Mer capt Jsi | an ¢ )20 geﬁck (Erlakany &t @igkungsgl as und (4) 18 bis 18 Gew. %
Ful | | stoff, \I\Dhﬂl18¢|§1&%%’lhﬂl&bﬂze e auf di e Gesant nengs der Konponenten
(1)-(4) bmg-giaﬁesmqmipromtb aummﬁesd'nme\fgesdeosmmnerdm(ﬂzwammzum obel dle

gemessen F'?SSFFH"H fsev giners Kapitlarrhepmesitay pei 3
Wi ndi gkéf ¥ ﬁ iV ha oyl o bt e b i 8%5 ftare
wobei der ¥ en%nﬁw ﬂicﬁ IAH%;MMJ 6684rT dHdTdh HekbnrRdiSHARY @R ! der GéWichtsBrozentsatz
Zusanmrens afed Megcaptasiians \stap raUGHw. %, eeiegen7auf dedGeseitngale Berziingpondnten (AR50 eicht

Gewi chtspn@zrehmatz des Mercaptosilans etwa 4 Gew. % bezogen auf die

Gesant méﬁg) g eiF:[“ Ké] RS "éﬂ‘ qinem dex nsnqiiche 1 bigifeaduesh ggkengs«chnet gat (2) Mercapto-
Aust dhr undSTRg AT &l ”}\Q:ﬁr AR et ShGordnl £ o o BRI Mool EIRARE GLDQH)
,daB (2) Myosaimb ,q,.engmmp trimeth oxysilan 1st. 10. Aus rungsform nac

einem der Amspusﬁﬂhmgéfom 8ach pinela derADSpripbik ¢ bis 2@ dadunbigekedaeBickrib). dal (3) Glasfasern
‘Pol y( phemysff\énsul fid) ist. 11. Ausf uhr u for m nach ei nem der Anspruche 1 bis
“10, dadurch ?“a ,fe ¥ n 20 sind. 12. Zusanmmenset zung
'na&( Anspr uch 2, ;:bd ,t,%%tﬁ?(yg,,@ Pol y(phenyl ensul fid), (2)
0,4 bis 1,5 Gewa)%o WG&PB’DG&&MM ruharet hoxysilan, (3) 10 bis 20 Gew. %

A asfases n, und42@ bis 55 Gew. (e Silicihdipxid, Es)e&wet%v&bbu di¢ Mislgbsitit e, Zusamensetauhgr e
swobei die Was@g’f"tsat""‘ab”m nset;ung et 150 Poi se nicht ubersteigt.

:13. Zusammen %23 A end: (1) 32 bis 38 Gew. %
Pol y( phenyl ensy )f 1 ﬁp
30

gmoayg}@,c capt opr opyl t ri met hoxysi |l an
o (3) 285 15i t5s 45 Geew %aﬁhsiﬁi‘ asern, und (4) 23 bis 33 Gew. %
,Ful | stoff, ins U@s&?rmbe&@qm%é’lulla!hﬁa lﬂﬂ)@kmretmbev@ﬂ VBEBitasjvan EWIWO@'SPM'Mt

li nsbesondédnsbe $ wq Filistoth {Tp '° kr#ﬁifd'\gfs

-El ekt roni sché}’aQ e ? aé“""g’é’l?ﬁ'b"g%ﬁ t"“ "a%mmi'as%"rﬁ%ﬁ%é’ "E’Gr‘n’e’ ’{"5%'H§'8 PREM der
CAnspruche 5 bis 13. 35 Revendications 1. Article manuf actur6 conprenant un
‘conposant me{um'sque encapsul e avec une corrposition conpr enant 40

1) du pon(squure d' aryl ene) 2) un nercaptosil ane, si on le d6sire, 3)
du verre ?e‘?rf'fé? EBﬁ'é‘ urg \CoRIEnach 4P @8”"%‘3"'Aﬁ'i°f'8’r"é’°s?ﬂ°§i’éﬂf aver yng\ROARPEYUAN; on
1, caragf (frl 8e" ﬁguc;,g,yguﬁ,,;aaméggom te de cette conposition, telle que 45
'Jmesur6e sur un z)heo.ﬁm&apﬁs.ﬁaalehlsabﬁqg dsi?é¢3C et avec une vitesse de

bci sai | | ement  ded) 4OB8rrg gecgnﬁrqemsett inferieure 3 1200 poi ses 3 Pr ocede

-
‘consi stant a) A ype un JITel ange co r enant }é ,é,j
e suivant la at| qu 0S! on
ORI e e g ek R
en
ﬁt enperature dmmaocm:mml ron |l e point de fu5| on de ce pol y(sul fure
‘d' aryl bne), ®ta B&parer @mﬂammp!vcﬁﬂw un conposant 6l ectroni que avec ce
‘m6l ange. 4. Pr 1%8&6” tion 3.caracterise en ce quo ce nelange

Un mer ltr:ér.ﬂnfjm ef.l sul on le dési

fest | a Bonposi tg,gg vg,l,l CoRqUe des revendications 5 a 13.

f' 4) une charge,
: b} a chauffer ce méiange a une température d’au moins environ le point de fusion de ce poly(suifure

d’aryléne), et
55 ¢) a encapsuler un composant électronique avec ce mélange
4, Procédé de la revendication 3, caractérisé en ce que ce mélange est la composition suivant I"'une
quelconque des revendications 5 a 13.
5. Composition pour encapsuler des composants électroniques comprenant, en pourcentage pondérai
par rapport & la quantité totale des constituants 1) a 4)
60 1} 25 3 45% de poly(sulfure d'aryléne)
2) un mercaptosilane
3) 5 a4 50% de verre de renforcement
4) 18 a 60% de charge, '
6. Composition suivant la revendication 5 pour encapsuler un composant électronique actif
65 comprenant
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5. Conposition pour. eﬁcapsuler des conposants 6l ectroni ques conprenant, en
. pourcent age ponderal par rapport a la quantite totale des constit ts 1) A
4) 60 . 1) 25 ‘a 45% de poI y(sul 0ule0d9t8yl ene) 2) un nercap
§5 A 50% de verre‘ r4g force @f? 18 a 60% de charge, 6. Conpos -—o
tsuivant |a reveQ eg,% CfYEI AV ) conposant el ectroni que acti f
’65 cofprenant 14;)55 J&,elgel,],,’.l,forcem;,)t 25 a 45% en poi ds de
cpoly(sul fure d' a gdoree%d é‘-)pdm deedhapt osil ane 3) 5 A 30% en poids de verre
~de renforfc é‘ﬁ%ﬁdi qug ecnwoarcem%eeno eﬂaebswd@asésamg:equaﬁmelam desicpnetithantsOEE4), ot dans
pour cent ag ",{‘e 3 nsigfle 9 BHIPR SUE 40 rhépmetre capillaireds4EC etavening
1) A 4), etedbe cha el oé‘Ff’%""ase" & £RiroR BORRPLSeY: 5B Rarticulipy dans laquelle
~guer nesur ee Slerdkiboélfl‘@OHEtld’ Peveiidation? b foud erdpluleP lded B ﬁs‘é\e‘:@&ﬁﬁeg%assﬁs
_:; I sai | | emenemprenah®00 (sec) 1ll, ne depasse pas environ 880 poi ses;
articulier dan ’F% @ %I%’ R%iﬁ@ Rotviautiere dorvidme) | a silice. 7. Corrp05| tion de
“lfa revendicatio Eg vere%e > or NP osants el ectroni ques passifs, 10
onprenant: 1) }3 oeﬁ.\,rﬁ of 't%"fef'h?e d aryl ene) 2) un
frer capt 034 ldans@acdgiless psuﬁa%geapmerd& gaet Dé€¥s E@ IfRiahtREbRIeBIRRLtitGhtsd) 2 418t dans 8%
n p0| ds ddaquéilafayiscosits datattscompgsitini tellaxms mpoudeseninatiemepocadil 5B 0 Blaviams s
ur CIuar‘ﬂ‘fI %WQF%’%&%’QS’B LU nm«#ﬂpsss 3569"2410" 1@@0 MS ehaq@elhleledahalaquelle

scosi 1. 8 <FOR LRt ids va,.%d‘%fin% he %’é
api | | ai g2 namsac ot ne@USase HRGrVirare8h ofds| }Egﬁéﬁ TR Eﬁﬁﬂt"’f&%ﬁ bty
epasse pas ehiModade réa”ﬁ%opmaeeunmeqaafqheeemveﬁd.&m1aawaﬁ &e‘éﬁ&et:ﬁ;eﬁ

st choi si e‘eml“mfoﬂw@"mémexvetanéﬁ e sulfate de calcium 8. Conposition sui tant
-I|és/r evendisg ga' ’??Hs%‘g“éi‘,‘ Pafd tRs queleRnaun des gevgrricatiens 3 3 9 caeantérisfen pomnsd) est
”ece20rrer V] r. rapport. a la
uant [ te taé o Ebrdes veredIst I t ua%?ga%)qgaéonﬁ& d§£ gl(\’%é tg’ SPQJ' ?aéag?e f'%enenggqvgh?“
"une quel corik;u@ordmmmeueMreeemﬂcatm 6] cemfiena@ar act er i se en ce que 2) est |le

er capt opr opyl t ﬂii?} ﬁé{gﬂégaele poly(sulfyselde gbényi@ed)i sat i on sui vant |'une

ﬁ_mﬁﬁ(lq@

_("

-duel conque des (MycapapaRfErPeYEiinte que 1) est du

rpol y(sulTure de4 P,n 3d ili ;,1 ,ﬁ(gff,g

“quel conquedetmsser;ﬁyemdloﬁa!so'a:ﬂees.'llc?é\GR , I(f:ar ac?ﬂ?‘fu;egﬂg{rﬁé‘?%&oga dg%&é%%p%"g
f| bre de verri. Cmosmnpok tevemdication| 7a coreprenadi cat i on 6, conprenant 1) 32 a
-38% en pgi ds de

)pgij‘ ? op \peids ¢ Pgh@ rpfie phénglingd, 4 A 1, 5% en poi ds de
3 mer cap opropyﬁ,t{sl Xagngs%B Sifepopro V""?f‘P’U"'"ﬂ"?O% en poids de fibre
?—d verre, et ﬁuﬁd& dé@hdrge; cﬁh&@ans%u&@'&&ﬁe%l:&sﬁévaqg%ﬁoA%HQLJS

tte vi scersparﬁcuﬂer daet laauellerepmeﬁarg@rbsnm hepAS G siRte dNdaicium) 150 pol ses.
CErrposu tion dé Gomporapbélefitroninvenncapsulé avep laesvambsition sBRank '@ dee revsiicaitond 6 a 13
apol y(sul®ure de phenyl ene), 35 2) 0,4 A 1,5%en poids de
13- er capt opropyl t ri met hoxysi | ane, 3) 25 A 45% en poids de fibre de verre,
'et 4) 23 A 33%en poids de charge; en particulier dans laquelle cette
VISCOSItG va de 500 a 800 poises; en particulier dans |laquelle cette charge

<du t*alc ou du sulfate de calcium 14. Conposant el ectroni que encapsul e

avec | a conposition suivant |'une des revendi catlons 5 A 13. 40 45 50 55 60
65
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