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WO 2004/ 047507 PCT/ US2003/ 037663 CQOATI NG COMPCSI TI ONS

FOR SOLDER SPHERES, POWADERS AND PREFORMS, METHODS OF
WERODOCBION AND USES THEREOF Thi s applicati on BCHURB03/037663

the benefit of US Provisional application nunber

60/ 427597 5 filed on Novenber 18, 2002, incorporated

herein by reference init's entirety. FIELD OF THE

I NVENTI ON The field of the invention is thernal

ol 014 iV oo RN RO B iR SHARES spOWERs A

BAC@%M%WET%TI% e @R@%ﬁégi’éﬁ &ﬁﬁ%SFs PPEREOF
i ncreasi ng nunbers of consumer and cONMEr Ci
el ectroni c products. Exanples of some of these
c oriBhisrepplaatorc claimey the dkngfit ofl UStRrowisenalt aplpEvatinamenber 60/427597
ersonal _conputers, intern servers, cell phones,
ﬁle@ gy dYoyempbey 14, 0¥ TorogpaTried Sgremﬂsv TSETEngS 1B 1t Sa‘?ﬂt’é%t}’ car
stereos, or renote controls. As the demand for these
consuner and comercial electronics increases, there
Fieis ozl Iavesmwnd for those sane products to becone
smal ler, nore functional, and nore portable for

TheC RAAUOE {1 ﬁl@? RS nﬁl%%gﬁt 111&%@?;:5& Uh L rﬁﬂfﬁﬁgl#éﬁ components for

decrease i n these onent’s
elecdt@AY dndi&eii@®ndRétoeiapplisationst al so become smal | er.

Exanpl es of some of those conponents that need to be

20 reduced in size or scaled down are printed circuit

or mnrlng boards, resistors, wring, keyboards, touch
BAGKGROUND\( chi p packagi ng. Conponents, therefore, are

bei ng broken down and investigated to determne if

t helflectesrec cdigpdrentshatt dsdd imgeverinercagihg numiseark o frenyurasrdnd commercial

met hods that wll allow themto be scaled down to
elecé@@%?nﬁf?dl&?té tﬁwﬁ%ﬁaéom rofsiiEle eQusEmet PR pgimercial Products are

n g

elef RS Sral EBbuls blEmb G682, B SIREES Hefluflodth bbe organizers

porszBIehfadﬁ)sl sart Sletcov,est fepaite chmvolb.heAs mendématdifornese consumer and
equi pnent and net hods of bU|Id|ng and assenbling the
congBFpish eleegopingreases, thFE?r istafreste da@Bsolve Hiase spme products to become

ui r , Bt [ i zes
S T R e
sol der corrponent or soI der art to formthe |Iliquefied

or Avpapksudinel Bolsierdenensy ing esesapdmts phe cempenentfaiReeomprise the

proc\{\{llctts st alse e\zlc%nxal s%a?lte OBx&f l'IISés of some of those components that need to be

reduced in size or scaled down are printed circuit or wiring boards, resistors, wiring, keyboards,
/l

touch pads, and chip packaging.

Components, therefore, are being bréken down and investigated to determine if there are
better building materials, machinery and methods that will allow them to be scaled down to
accommodate the demands for smaller electronic components. Part of the process of determining
if there are better building materials, machinery and methods is to investigate how the

manufacturing equipment and methods of building and assembling the components operates.

For those components that require solder, the manufacturing equipment utilizes solder
spheres, balls, powder, performs or some other solder component or solder part to form the

liquefied or compliant solder material. Solder parts may darken with excessive vibration caused
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WD 2004/ 047507 PCT/ US2003/ 037663 by transportation or
t he manuf acturing equi pnent using the parts. For
w@olodes758pher es, excessive darkening from surP@pes2003/037663
oxi de and ot her contam nant processes creates
difficulties for imaging systens in the manufacturing
equi pnent, which may m stake a dark sol der sphere for
a mssing solder sphere. This m stake can |ead the
conponent to which the sol der sphere is attached to be
by tianspejtetereet thathanifarueing boyulpmentcu@@g tl pqmﬁo Horsoldan spliergs, excessive
i ncrease. Eurthernore, if the. SU{faC

darkgpigg dyom §y£ACH oxideng ofhst SrRARiR! PRCSsRara 8%@%?11“&%501’ imaging

systbthd in'{’ﬁé %aﬁ@fagﬁfmg leﬂgmgﬁywﬁﬁzh RAKRARE o BYrId B8IeE Eﬁ{&%k amissing
contam nant's re several references, including

soldeiSpReattee Ahss histaRO cabBadihd ch@&?e,rm%N]alnh tl\@ol@@éﬁr‘&i@ﬁ attached to be

. that e d| ed at. usji ng Qr o
rewm@wﬁamaw st copisauias w HneBe) oidimocs if e sfpoe oxide i
i r /drSthe RAWR¥E soldeP point may b
wicE ST e AR5 HATE: BAAR00 o MORE i oy b
\N&@@ﬂﬁd@ﬁhﬂuﬁmngdsmhMBnnmﬁﬁIOM/ whi ch | eaves deleterlous
resi dues, causes snoking or fuming or could possibly
' e%@rehﬁ’% ALAOUS ARaRS, lﬁé}gdlflg BPEABRP Be158,0685ml1 S, 38¥%99 and WO
case of Iuoropo us ere IS’ a tontinurng
00/73g82, {hat ar) dﬁ*ﬁﬁdzd} at &Eldg plhvdetadyraerks dRydroedrbesi- Bzhsedtdma’tpounds oils,
meet 15 custoner speC|f|cat|ons while mnimzing t
lubrinenigradi RolyreYs 18 d MEEPIABHAXERY PG LaRls, BREeYeryingRCh RE fhese cases the
roduct r n e S
coa ca}nggt srugfg ﬁ(l)y %ﬁlln[ %ff gﬂﬁ%é Qcé)lrgglr eﬁg{rx{g Rx}shgz%h Iea@e@cheﬁ)e)tenous residues,
cauié@blﬁbklﬁF r AiREng ONPENESNsSibB/AsahihardtgousasE 1ﬁt@|tlﬁf€eaftmosphere asinthe
materials. There is also a need to design coating
casec@fifposoralgngst hat conprise polymers, and in some
cases, nononers that can be considered to be a)
SO |’FhQ1's ebheﬁé)ls 3 o%ﬂhﬁlﬁﬁg %eé@foe h) éém%'rpaﬁcpﬁﬂdidﬁcé $Vlder GRALLHA that meet
on a netal or netal alloy 20 surfac c) a suitable
cusmmeespeaiﬁcafmom|vdnlennmhmzmgéh@pradm@mnfcosmatrfdan@ummn@gihe auality of the

prodis o0 a5 e e BB e BT T Rr P Sl R toing solder
matb B0 &Y SomPénehecom®rRid éaﬂrhoé’é‘ doldP HatéteAs adBerbR€also a need to design

performance of the “sol material, and e) a materi al
coamﬁmbompdmulortsethsu betpnse polymetsy ané parsame oisen) mppimersl that can be

tg a reint oat ositi or
contidergs 1Eate RNPHb sy v e e Sptprof PRk B 667 G ORI pgiopmetal alloy
surfﬁébe $ stut anfh@erﬁa@% Lu?ﬂ 1B%H9Ye%%t29fce%’f@ﬁllféc%doﬁ@atlohqmtﬁé‘ﬁletal d a
aegl er mat eri al when the sol der nateri al
sultiﬁﬂahmtbrlabthbhmlhhbnk dovmtparappbeation ofheat¢o the poed twiBE any remnants

conp -2
ofthe materlaei will not degrade the performance of the solder material, and e) a material that will

be substantially transparent when applied to a metal surface, wherein the coating composition or
material will evaporate and/or break down to the point where it can be easily removed or expelled
from the heated solder material when the solder material is heated to the melt point or point

where it becomes compliant.



10

15

20

25

WD 2004/ 047507 PCT/ US2003/ 037663 SUMVARY OF THE
SUBJECT MATTER A sol der material has been produced and
WO 300d®s$™50T bed herein that conprises a conventPONEB2003/037663
sol der component, such as a sol der sphere, sol der
bal |, sol der powder, solder preform sone other
suitable material or formof solder or a conbination
thereof and a coating 5 conposition that conprises at
| east one nononer, non-fluorinated polyner or a

SunmnRY ORITHESUBTRET ¥D{TTERher ei n t he pol yners conpri se at
| east one of the follow ng: an oxygen atom a hal ogen

at o soiddr o RBSN hal Yhkn %IB@&%@ hoquss ﬁEéEPibe@rhe‘?&H MBLi Comprises a
ring, a transiti.on netal, a cage conpound

conkgttiionalosi]d erxanep og ety suchr asaa cokibi sptere) rsotdlae beld),f soddheat powder solder
pononers that, conprise at |east one of follown

prefRmafoiIhergi e mateial ghETE A ipldener % m@t%%u&aere%and a coating
conﬁatogﬁig)a glﬁlﬁ gtB n %ﬁgesait ﬂ%g% ﬁtger %éﬁg‘rﬂgrmﬁo% %#Egg%g@ P mor & combination
thetedf) he@ircig polgnrpionthrisa at leasatsd dfithanfoliotvalg: aa oxygen atom, a halogen

hydrl dosi | oxane group or a conbi nation thereof. Sol der
atoIB e RIFOSMAYR, BROgBROTHERLER, 3} FOMRLETRS & HaRHHe etahg cags compound,

a h}%{'ﬁgéﬂg&gng% @% 1?2[ &%&hﬁ%n@her&ﬂj ag? 510918{?%%&'1?5% o1 @)15&: at least one of the

provi precursor erra

folls@ingemt alccﬁﬂol Bloap i monet dréurs; eRbStEGrQIS arlEthor rowg, an lamlehyde group, a
and the solvent, such that the coating precursor

halogen @iqrala HIFOEE HAHsE ahesphpILy akps). ey, arealieiing, 4 cage compound, a

ating. ,co ein t nmposi ti on

transf%lon meqal a ch?ﬁc'd[os lg)Pa.‘no:gPo drgt r%)?l%n‘rf]agﬁﬁ ftl%g%o‘r:ff) nat ed
polyner or a conbi nation thereof, wherein the polyners ,
conpilergars anddersoldsh magstriastigsqraiet] b@ﬁerrgmajahe pegiyead by a) providing a

soiddy et bIfErifihg Thngfing bieBRE pAb R oty PAGRRIER: @) blending

the Q@Qﬂﬂ%?l@cu@oﬂqwférﬂp%& AR vEHT OMIRh tBAt ﬁ‘lec&ﬂﬁhg %Yéc‘ﬁfhor matenal is
t hereof and nopnoners t hat conprlse at | east one of

subftehtidlyisnkyatedsto id)mom@atlﬁ@cgmpmmonavﬂm@m thes cgrigronmo s1t1on comprises

at l?e?gt cg%é& rl‘g}:rjl%h nog- @ﬂf}{%& P}Eil%%? a g&gﬁ%\é \%8 g{vg%fei% the polymers
corﬁg?gl‘lt RLANRE OF thé FfllovAnSagR ok PIROHOM; a BalbbaD Sk, Qhitrogen atom, a

a hydridosi| oxahe group or a combrnation
phosptenecdtomanchrenatpphy angnatiorcoepl, b pggetchmpowat, ahgindosﬂoxane group

i to. t I d t,. A I d
or 4 g R st ?%qsiﬁn}eisr ESERS08 ahefs o Ob e Tohowing: an aleohol
grogﬁ),rsggllEéézxfes pﬁ%r%gl é%@é?\@? rhe§ grcﬁlgearu‘f AL rlﬁnéro%}fgi h188en atom, a

sol der ' bal
nitrpgeaf adem) a phn)ls]ﬂicﬁmshﬂbmsm fusadhrematit ﬁng,al cage cdrypaundf a transition metal, a
sol der or a conbi nati on ther eof dhe ion pronpter

hydalﬁaﬂ&xe%%ﬂ% %row@gwbmaaﬁntth%r@%@ﬁﬂrq SARE DB SORDIBHethe coating
con%@ﬁﬂﬁrto R YTE Eoﬂﬁol?ent.

A solder material has been produced and is described herein that comprises a
conventional solder component, such as a solder sphere, solder ball, solder powder, solder
preform, some other suitable material or form of solder or a combination thereof, an adhesion
promoter and a coating composition that comprises at least one monomer, polymer or a

combination thereof.
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conbi nation thereof. -3 WD 2004/ 047507
PCT/ US2003/ 037663 Sol der parts and/ or sol der
woraaoe04mhs descri bed herein nmay be produced byP@)/US2003/037663
provi di ng a sol der conponent, b) providing a coating
precursor material, c) providing a solvent, d)
provi di ng an adhesion pronoter conpound; e) bl ending
the coating precursor material and the sol vent, such
that the coating recursor material is substantial

sol Scadezgarts @drmr der peterialsgleswied Seteinonay by podugad) byuahgrowdmg a

soldgp St b BB Tait eHE BORr PG EfpOST | BREASo Rl § providing

an 23RS proRITRL BEMbound? Eﬂﬁéndi’ﬁ’g‘ ﬂ1§c@dﬁﬂé Efec&@&ﬁﬁﬁteﬁﬁ%ﬁdl {hekslvent, such
descrlbed herein may be produced (; providing a

thatgbé qwlngmmmmmat@jal py mhst;nh@lyasod;‘(m tyfopmea coaging composition, f)

on it B Sl L s o

0SEHih 39 theBIRF b@hp&di t he sol vent, such 10 that the
oatlng precursor naterlal IS substantlally solvated

esi on, into t ati

ndi ng t ronD g
5 Sl SR R Si3T ABREHet ST Y BoieR R Y 2) providing a

|
Solﬂ%gnpo Qirene D PR dls SRPYKE 3%8%%%fnf2%?1% R G884 o Py providing
an adbds &SR0 0B 3F1HH SundDEAbhdHLY HESERhPPleCiNtsdanaterid] Iamh’éﬂ solvent, such
surface oxidation and, darkening behavi or ﬁgd/or

ra

thatthe copting orosaesor maksrial isypgantiadly splyated ol bisngingdhe ﬁﬁﬂéﬁﬁ’gﬁ promoter
into th? Ee(?attlgg Bretcﬁrss'bf ﬁﬁllgteﬁﬁl %{dasgﬁféﬁ%cﬁ) ?Eéﬂrrgﬁ] cc?aftmﬁ E&nﬁé?élﬁ&{ and f) applying or
coupBatlthe Qﬁitﬁigl’boﬂg)opﬁlthO dm”sotcreaednnwnenn accept abl e

darkness level in 15 5 to 20 m nutes of accelerated

vi bration testing. Solder materials, as described

herei n, have been designed and produced that can neet

a custoner's specifications while mnimzing the

production costs and maxi m zing the quality of the

product incorporating the solder materials, and

nmet hods of produci ng those solder materials and

conmponents conprising those solder nmaterials are al so

descri bed herein. In addition, coating 10 conpositions

that conprise polyners, and in sone cases, nononers

are described, wherein the constituents are a)

soluble, b) suitable materials to forma thin coating

on a netal or netal alloy
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surface, c) suitable materials to aid in the
resi stance of surface oxidation of the netal, d)
waiosapiser materials that will break down uponPCT/US2003/037663

application of heat to the point where any remants of

the material will not d egrade the p erformance o f

t he solder material, and e) materials that are 15

substantially transparent when applied to a netal

surface, wherein the coating conposition or material
DETENXDDEECRIPHON/ or breaks down to the point where it

can be easily renoved or expelled fromthe heated

Solder l%k c%gﬁaﬁ&?a%&agﬂm habidt aﬂcﬁoﬂ@@tcﬁﬁl oE&lr naturaily

t he e porn pol nt ere i1t beconmes conpliant. A
and/60¢Ahe¥e dvatleratadl thhaghhélentiqn testicgeok Mpontatnba&!frth@ salder material or

her ei n_t hat conPrl ses a., 20 conventl onal Pﬁ’rgﬁ
solderapdnBornexamgenlead-cantgiingnars sARTeach Sbynserepianle darkness level in 15

ol d QLorm sone ot her suitable

toz@kﬂ%ﬁ#&§ﬁ%g§?%?§3% Sﬁo %@?Ior a conbi nation ther eof

and a coatin corrp05| tion that not only protects the
0 s@lbiler mateella sads debmbeé|h§t¢mnhﬁvwe£@§e§amda@é rEeqdussd theh can meet a

B R R R
the groGRE BRORIBAInE IR Ml ElatdFRIL ﬁﬂcﬁﬂnethﬁfﬂ@oﬁ@@dﬂcﬁl@ those solder materials

conposi tions cont enpl at ed her ei n conprises at 25 | east
and compameniswemprisiog tase snldmaeé@nqimry alsp deseribeddsrain-narpdigion, coating

comp S DS B S R hPafs BBl BB whesin he

conﬁ'tﬁe‘h%ga%‘ afdofible, %) sRRBENAKEHSs & Rl a3Rindo drfa flef¥l or Retal alloy
transiticon netal, a cage conpound, a hydri dosi | oxane

surfzgiepm);sultaiﬂe mateoiatsito aidiio hetrristanse o&siifare nx.id'etn@ aftiae metal d) suitable

npri se, st one of .t
matg}aé%t&at \31 litgf: V&l’ll. B]:eﬁji apgllicgg; q%l hﬁ?t\g‘a gl% pein v?lheé? aIé)F regglants of the
eridOand terials that
w8 SRS B P a0Ea o mig maBind 9 st o
subswdmifamn Qunsp apno mheia applzddo armetalt sucfacd, rvgher@n thegeeating composition or

onpound, a transi n net i | oxane
matgra B AT Ak AR O %ﬁpe%wgﬁrﬁﬂ B pe R RERLS: axpellea
fronﬁ ﬂi:e 173 e‘aesrolcfép IREREN LR T LoiGs rﬁat@i@ahtié ﬁgat&di‘fmﬁi%%élf Point or point
€ coating conposition conprises a thernal
whegeg bachads@onipiiomer at ure, and the thermal 5
degradati on tenperature is less than the nelting

el rrgatefo‘gl Hac‘se%eéif 6(&10%& hiq" TBhdsk gk dt ﬁ%ﬁ{ iné%r&)mprises a

he sol'der conponen |st at tenperature ere

conﬁéi’iltibﬂalssa)ﬂd& lcofPoPa emchtasrmsoldérospaeﬂeL geider oxdl, solder powder solder
sem -solid material. The "nelti na t enper at ur e" tb
prefarm,aﬂ@g@ Qihertsemké@ meisriabor 3 06 SQHE ar Gl GoRTbuHTHgB therdof and a coating

comlpaf.lﬁgn ﬁ)élt ? fy Cpr§{yctg§i% §o9de?i’na9éi]1%1, bEMRS A8 01 R8Ridation and

contamination, minimizes production costs and maximizes the quality of the final product that

incorporates the solder material. The coating compositions contemplated herein comprises at
least one monomer, non-fluorinated polymer or a combination thereof, wherein the polymers
comprise at least one of the following: an oxygen atom, a halogen atom, a nitrogen atom, a
phosphorus atom, an aromatic ring, a transition metal, a cage compound, a hydridosiloxane group
or a combination thereof and monomers that comprise at least one of the following: an alcohol

group, a ketone group, an ester group, an ether group, an aldehyde group, a halogen atom, a

-5-
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hi gher tenperature. The "thernmal degradation
tenperature” for the coating conposition is that 10
wWao eovpesEdur e where the conponents of the coat i PQI/US2003/037663
conposition begin to break apart and disintegrate
causing at |least partial deterioration of the coating
conposition. By applying a thin protective coating,
the surface oxidation and darkeni ng behavior or rate
is mnimzed and/or conpletely elimnated. The
nitrogEpétougt phespbbrua atom, a fessdiaiamgptisiringat esgeabmppwed; Atrgnsifion metal, a
roduct that essively darken, b)
hydl%@&%@ﬁ&%éﬁ@%‘f“%@ﬁpg%e {;gterrs in 15 manufacturing
equi pnrent, and c) does not hinder the sol der
nalrecdnadrhslaied estblodment e soldep ewmmnmhcmnpmsms adutiltingtemperature,

the g%tﬁgfégéé%x ?cgqc gg%iqggesgg H ?SI 2 atdg%(ﬁnglé%gﬁ?rgt%ge Sind the thermal

degr%‘iﬁh%x?{%@&m‘fé B 264 Bfn RS hidRth rgaﬂéﬂlip'eféu?re m%é"ﬁs%@%?tﬁﬁ{ the “melting

cases, aggressive testl the sol

tempedtien efthe soldar dcﬁn;ﬁiﬂdntﬁﬁh&ftleﬂbﬁraﬁnﬂwhak ehep;bhd goldértchmponent turns
decreased, surface oxidation and/or dagkenin

to a hgpighar semi-pelidynatepale nl ey mprliiag [WHPGTHEE N BRaY DA r@pgeRf tomperatures
whefeﬁfl% §(?]11d2901 ?lnga%n%mrﬁg LliSoRd &]ien@ Bétghﬁig End@ER ﬂi}ﬁﬂoshquld ata

ave een d wt a coating conposition

higheolenseead. The“tamkndsgradaionl tempéraﬂurdi’ffbﬁﬂlefcoatrngfmumsﬁlon is that
of accelerated testing; and for |ead-free _parts,
tempereiaree phes @edceqnm@ggtswév@ﬁ Gogling coppasifien @g@nt%bff@k apart and

d1s1r%%gjf‘ﬁt§ %éﬁ%“gé ﬁtaeas grtlglt (?e%r{o?gﬁdnn& th«%)?&hﬁg@éﬁ%ggu 19' der

rrpr Seé any suita er i al
or netal, such as indium lead, silver, cop
al By appmmg 2 thin profeative cogug theraueae wlqiaigp@ anﬁéxaé@mng behavior or

rate &ISOW'\EI}S]E?% éf)? %gglg%?&g elﬁ%r}akedo t g?a%ﬁé%aq on oLfT tﬂlﬂ o%ﬁﬁlg of material

resufl€ R frB@¢kt ARk HMocbhRieREdsSideigAnMRs, yRieRtd tﬁé ﬁeeﬁﬁyf imaging systems in
conprise lead-tin alloys, i hcl uding a | ead (3799 -tin

man(1680dringue@tpentalahdyc) dasdinah hinder(the Sivjdes onpletinlds oarsglder part’s

pert iR BEOA CBONBURCRA® TS PR LB &h EdTM o g meterils and

othe(r Vé’81d’é]f‘ cBin Sﬁé}‘ﬁfs &S BhicaevicRARBE rtéstﬁ%dan@ n0s6snd §£b%§ cases, more
bi snuth conpounds and al loys (SnBi), and -

aggrEﬁHMd @ttt tRCIGIUS200POOSTS GBIts amdjmlamaiskﬁas dake place w1th decreased

conp nds a I 1 oys use erein, the. t

st TROHE Bk B o I B s B BBt par

soldbf @h@ﬁﬁls Qhd B Cr Ecﬁ&ér@gﬂng Igﬁﬁsr thatQfavé B@en'?_rfe%f%%lﬁa a &afifg composition
W ose ements t ave netal -11ke properti es,

do m®tieXcead tlﬁ dlarhImSS bvel wytil mfien fony hAss nfextelemted testingdyend for lead-free

phrase "d-bl ock” nmeans those el ements_that

partthe RRASAEPHRIF rlarlk@e%s heyehis no gpachsg evgp af t%fdl%o‘}%lff% ofj agogjerated testing.
surroundi ng the nucl eus of the elenent. As used
her@infemslard RbIIas eonfonlehig Ghdy doratise tahp seitable solder material or metal,

such as indium, lead, silver, copper, aluminum, tin, bismuth, gallium and alloys thereof, silver
coated copper, silver coated aluminum and combinations thereof or with other metals, as
described below. Preferred solder materials may comprise lead-tin alloys, including a lead
(37%)-tin (63%) eutectic alloy, indium tin (InSn) compounds and alloys, indium silver (InAg)
compounds and alloys, indium-based compounds, tin silver copper compounds (which already

comprise copper) and alloys (SnAgCu), tin bismuth compounds and alloys (SnBi), and

-6-
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el ements that have electrons filling the 4f and 5f
orbitals surrounding the nucleus of the el enent,
WO p@idisnyg t he | ant hani des and the actini des. RCBUSI008037663
nmetal s include such as indium |ead, silver, copper,
alum num tin, bisnuth, galliumand alloys thereof,
silver coated copper, and silver coated alum num The
term"netal" also includes alloys, netal/netal
conposites, metal ceramic 10 conposites, netal polyne
alunnmnptbgsachs)mmmdmnd adloyotAsaisedaerain, deigyos neial” rr;@na}h@?@ elements

her ei ter n st.ance W t.h
that 2658 B, d- Bl o8 Ak Rpe OB bk AR AR Fffibhe with those
elenﬁh%rtﬁﬁtlﬁv@fné%ﬂqm&iﬁbﬁ)é?ﬁ&c ShOS siliths an@ %E]!nﬁl&mm As used herein, the
conposi'tions contenpl ated herein generally conprise

phrap@‘l‘@fbiepk;” rnams thosemmnt&ﬁhatéﬁve eloetoms fdling e 3d » b& and 6d orbitals

surrgeaeris oo 8t e s on s it Brroth rep(Eel Fipl s those
elenHisiiR %av@éle@cro?ié 'ftll?rﬁ tBe MBIASIE 8ibithR sﬁfrguﬂd’né ﬂh@ nlécleus of the element,

resi stance of surface oxidation of the netal
inchsiing thillentivar desiand theletinivés. Préfermekmdelsinaiydersuch as indium, lead, silver,

| f .h h wh
copRgf, 1 1'41%%}1%5 G ST B Geg LG EREPOBT FEY HefEbcgoer, and silver
cO_atEJ@ ?1 ﬁﬁ*‘ﬁﬁletal”ﬂbqn%dé a'ﬁ@%ﬁe l/n{elﬂa?EoM‘t)Mlte??netal ceramic
stant | a en a

y transparent to a
compblsﬁfee,&ﬁetappolwmientdmm&des asg WBE as oth@nmetad) norepyHitas.ekk used herein, the

coating conp03|t|ons Wil | ise at | east on
torm SABIRERIC SRR TP EBRI L 6P Wgamﬁ%vp%ﬁm% Befbairelen down into

elenieg%rlgp{qem%h?g?dc@ss%g‘e pol yners conprise at |east one of

oW n an oxygen atom a hal ogen atom a
nitrogen atom a phosphorus atom an aromatic ring
t r Al CORHE CPBIPARILions eonirmlyphRRTAE SORETHPRONIES? P@Xlaﬁféa and in some

asegr ouﬁqrg%rsglg c%snaé%sg&éé rbeeozab ? g\l,ﬁ G Q%gﬁibﬁ? mgetr al to form a thin

coatfgWh mataketnael Alo9eisfacec)@suiible fiatetal toaid ﬁatth@femstance of surface
group, an al dehyde }gr oup, a hal ogen atom a nitrog

ox1c@tlglmpf the preted pharsudalae mpﬁenal thag wil] kslowmapra applﬁ:@tlolaof heat to the

d A
pomg Px%g]f:? aqy sy %ng tﬁ ;%? Ir%allvﬁlg rnggﬁ&e%re}de%he %fo'n%?ﬁ%e ogﬁl%gglder material,
and @RaAkBRA Bat WNELE SdstaAEalEPFRAPhichOWheH apjﬁteartbad méial burface. As
evaporate and/or break down to the point where it can

mermen@h@rllusr, sosmpsoattnaylated pasting @Iommsmmn wilheqimpripegbleaié pne monomer,
eat.ed to the

h
TP TR A T R S
the RABHNA 4AQ %y E SR 200 38 4663 n@f&%@n SORL @ﬁﬁﬂsﬁh&ds atom, an aromatic

coati ng conp05|t|ons conprlse pol ynmers, such” as
nngpwlrgus&rdwnetale A cqgel cprapoues abydm@dsdaxmagmpcm apowhiiefion thereof and

mo om s t&lh%/ éo%?penste %{ legstt graula c?ft the f')oliloevﬂyg: B l)égl‘me fi gtroql%t, a ﬁ&(r)]nebgeroup, an ester
group, an ether group, an aldehyde group, a halogen atom, a nitrogen atom, a phosphorus atom, a
fused aromatic ring, a cage compound, a transition metal, a hydridosiloxane group or a

combination thereof.

In contemplated embodiments, the coating composition or material will evaporate and/or
break down to the point where it can be easily removed or expelled from the heated solder

material when the solder material is heated to the melt point or point where it becomes compliant.
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di ssolved in a solvent and will give a transparent
appearance coating on the solder part or materi al
W@ aootaer07 The coating conposition may be col oredI/v82003/037663
opaque, but should still have a 5 generally
transparent appearance wth whatever thickness is
being utilized. It should be understood that the
coati ng conposition should be transparent or
relatively transparent, such that the solder parts,
soIS@me eratenplaled cantmgnfromlmsu@ns cOmpoLs P¢lmmgr85 F‘éﬂht asqaplycarbonate,

ht . a in
poiy i aid s nRs DR B e PEMNETRE 3 Bvop e hat can be
dissBlved ifi UColWedt and Qvillodied th%nsﬁaP&it SR UBEAE on the solder part or
systens, and hal ogenated groups. Furthernore,
matenpgd rsoquawat”ﬂle mhygeompnsagtothw bm@ﬁg@r@bw ¢1giauath© glsquld still have a

a honopo
senygli Faridie DPRa R b1 S r R EAE0 & Yl idizegy i should be
undézﬁ ﬁgat {HeRB&Ming mb%ﬁr%ﬁ ’sho'iﬂcﬂ’ﬁé ﬁarﬁbé&‘éﬁf&%la@%ly transparent, such that
ree-di nensional. "The nol ecul ar wei ght

the smidemqnisascﬂderpnhty,nals sndjoanclder wingwsitioan g@rt owtpisdeighty and shiny as

het ween 400 Dal ton and 400000 Dalton or nore. 15 O her
Posgiblst enpl at ed coating precursor compositions may

conprise inorgani c-based conpounds, such as

si |GCanemplakd g otjreeds shay &lso cemphiseas Wiﬁe)smgeowtpﬁuhsﬁicngl or structural

gdr|d05|loxane %roups di scl osed in comon
moigdes dheladiog mament Bsiews, 8@% amelbaé?ﬂd.&ﬁf@}lmstgh?rgrO%appropnate

.

Moiba‘s&ﬂ altgRaiv bohieas afy lawseaticud ged, SIlmhr a1 hbeas dranched, super-
ounds or conbi nati ons thereof, and 20

brm@hgna it émﬁ@régaer@mmb (g nolecuda wigaght of gatpraplated polymers spans a wide

‘ran%abé ﬁ% %gévfe 1) 9@6 ?)a%l Ju? ﬁ(ﬁg)Ob T)a?ﬁgm%%_r&s ;'r ggﬁgt )U’S

I i m des, polyesters and adanantane based or
ﬂlbrag@mtemp}am mast,lneu BIeUssOE COMpositiend My eerBPIEIsedloNgBnic-based
01 78110

compoghdTe. fl}ch as, BlﬁI Ibgsed gﬁ%ﬁl%gges,l sluﬂ%aassth%sg Icy%;gpsm%%%ogﬂoxane groups,

dlsd%&eat m&nmsﬁmmﬂeama@@k §183,855 4dpea@he UBSerial%o. 10/078919 filed
bl ock copol ynhers, and hyperbranched pol yners nmaybe

Febnsa;eyjlﬁ’ @|06%I(g@1f{xhglf3bd|{@r®wdﬂ MY QGMASS® aﬁé?%P&productS) gallium-

erials urtaple 1N rs are polye

basql GRS BB 1OFh HOPBALEGS B iRRd CRBPYES B yPBRatons thereof, and
|

ore B, RoBERL AL e Rty e asny i, dielogad in commonly

ass1gﬂahU§§’apmk ¥(1pa dpy ek ac thwmii]d)LmRE“ﬁ)pfoﬁ(leﬂ) myol@medes, polyesters
car bonat e polyesters pol ysul f ones;, pol ystyrene

andamantang-rsed AorrsRbASIdsPIBOWs distledrdip gompian @éﬁﬁ&%%‘&” 001/78110
a.nds\m/)r 753308 %lﬂ%dars (ﬁ%eywél GX-3™ product).

Polymers, such as linear polymer, star polymers, cross-linked polymeric nanospheres,

~ block copolymers, and hyperbranched polymers may be used in contemplated embodiments with

the solder materials. Suitable linear polymers are polyethers, such as poly(ethylene oxide) and
poly(propylene oxide); polyacrylates such as poly(methylmethacrylate); aliphatic polycarbonates
such as poly(propylene carbonate) and poly(ethylene carbonate); polyesters; polysulfones;

polystyrene that include monomer units selected from halogenated styrene and hydroxy-
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WO 2004/ 047507 PCT/ US2003/ 037663 substituted

styrene); and other vinyl-based polyners. Useful
w@odogmestser pol ymers include pol ycaprol act one; PCT/US2003/037663

pol yet hyl ene terepht hal at e;

pol y( oxyadi poyl oxy- 1, 4- phenyl ene) ;

pol y(oxyt er epht hal oyl oxy-1, 4- phenyl ene) ;

pol y( oxyadi poyl oxy- 1, 6- hexanet hyl ene); pol ygl ycol i de,

pol yl actide (polylactic acid), polylactide-glycolide,
subspmtgcbyt’ymneh ansi gihes Vool Pesadnpeiamerss uSlsefad polyester polymers include

oLt ERFom MISEES 600 6 RIBAE D00 UAs BUPPATREL Fohenione
POIWIQ}QMMJ)%6@ s pharalleRe)co- epi CWOW(WdfpogloxﬁaNé R@xanethylenc);

l'ar viei ght” from about 300 to about 6
polyglMcohctﬂ epelybsiié nk éeblylasisol agide mdﬂe@tmléz@ohd@prmﬂmww acid,
are,suita
polyGbgeg niEras B perEe ot tahabr P LS Hapterupiant from about
500 b %'61110 o5, Ya{ﬁﬁrﬁol?étﬁerp&!cﬂ el MﬂbisgﬁenoPQi ¥b2pRhidoReid) having a
pol y(styrene-co-a- et hyl styrene, :
molgmllar (vedighrt dfroea ebchyB@ﬁdao elxdud 65 00. pBlijabéa ¢resdliatedirsjyble nanospheres

I THE G Y < P -
Sultgrgii ég)t%% @5pol§rﬁl§rﬁ af%ﬁg}; ?y g0 &ﬂ%lyl%'tﬂ Q&@gf gl(ﬁ?feﬁé‘-@%-a—ﬁeﬂylstyrene,

er's 1"ene oxi de

polyiiainpé-eihyletdiexia] pt&y(ethﬁﬂﬁdmres) pk&ig(festhrcpxblomitesr) ah@poly(lactonelactide)
et hyl ene_gl ycol - pal y(capr ol act one)

Suithpl lpethENLaRd WW@ﬁSnW%yFYRﬁYWé%C ehjs &° étﬁlét &E hyperbranched

,pol}}g& o\ﬁhﬁ%{ﬂe)zane;ﬁ% })f@%r 8{ &’s%%ié% h {égéé)lﬂhga‘fd ﬁﬂl}g} e{yr%eene oxide. Another

usefﬁphib\l/yrﬂaﬂ isC féﬂ@ﬁldn@eglyc&qiqlﬂeﬂirala&oﬁﬂ)d aU'Sdf&l— @apmed blocks include
al kyl ene oxides. O her useful thernoplastic nmaterials

polyvinsilpiidinss, ;hyétqgamtad oralyeng arfanatiss| yemylrymlwsp rigadysiloxanes,
poly?%pgr% alg:tS l'“st go P’EraH} smf)r SIF Lfﬂgﬁ%%hg&%‘i\g%&%: %r;(cf %ﬂ}n%—cﬂpped alkylene

oxid®gl No.OMéE hiugefti eﬁh%nﬁ@ﬂ@sm@' Paednet gnsudéa @Uly&a’cthllh?drofmans and
pol ymer for use in the 20 conpositions and net hods
polygthyidxegaineherein is, e.g. a pol yal kyl ene oxide, a
nonoet her of a polyalkylene oxi de, a diether of a

poloyiatd seMhi e Bol9itefanclRiSBbASKhieh chtBR biSdrieide Rc@¥d H6ups, such as
an aliphatic polyester, an acrylic polyner, an acetal

hydmyyneramlm poWythina prest @cwmleparametepsolwemwbh& a@bfme)for ase in the

comggﬂ%lg) Aoﬁjgnﬁmpﬁé} fﬂsa& %fgﬁla{sﬁglgy é T}é]llkylfg}é oxide, aalnr(iilonoether of a

&% QXnEL oM | %@d@%ﬁéeufewo@f lyalkyl id
polﬁﬁ%ﬁ |%Jr11t 'S algllo qjtag}taa%gel?te C6 al kyl chalanp%%&tl\%g%e orice, o

aliphaticg goliestens anndegliClpelpmaboeat GEtadl kyllynet her poiyi(eapyglactons), a
n wherein t a | chai i.S subs ed or .
pols T EBEOT e B D gl msgiaeriy Do fe bbb SHOaRilgy combinations

therg% %lgegg% % o gﬁéﬁl 132 O%H(ﬁ%hrr% ?ﬂﬁ?@ﬁl&%ﬁ% eél?etr e paficular embodiment is a C;

to about Cg alkyl chain between oxygen atoms and a C; to about Cs alkyl ether moiety, and
wherein the alkyl chain is substituted or unsubstituted, e.g., polyethylene glycol monomethyl

ether, polyethylene glycol dimethy! ether, or polypropylene glycol monomethyl ether.

Contemplated polymers may also comprise at least two fused aromatic rings wherein each

of the fused aromatic rings has at least one alkyl substituent thereon and a bond exists between at
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Cont enpl at ed pol ynmers nmay al so conprise at | east two
fused aromatic rings wherein each of the fused
w@e@amtise7 ri ngs has at | east one al kyl substi t BERUS2003/037663
t hereon and a bond exists between at -9 WO
2004/ 047507 PCT/ US2003/ 037663 |east two of the al kyl
substituents on adjacent aromatic rings may be used in
contenpl ated enbodi nents. Preferred polynmers in this
cl ass of polyners include unfunctionalized _
leasp by af éreaghylrspbetitectiie wo pljacmetr gromatie rings alay zwdused in contemplated

embggll[r%/%gsg 2 gg%qr%{dg Eglyg%% B§ L%‘?SI; rc@é% gﬁi PUYOgE Giglude unfunctionalized
pol}%?éer%éélithﬂe?% | Hgg@ﬂ%h@h&ﬂ Rin@halizeay :po eﬁﬁ@ftﬁﬂ%me Soatolymer, the

other. Ocher useful coating precursor
polyacdmapisthylens®polymers descried belotwapey(2-didnephtiaieae) and vinyl anthracene,
full erene and po ¥nor bor nene. Each of these precursor

and higpds yith sach Oftkar'fué hog usghglcoating RIEEHSOL SEPROSIHRNS q9gprise adamantane,
dian?&?ﬂ%egﬂlf’&é@ aﬁ@ ggﬁﬂ&%gﬁ{eng.r E?JMth&%%écﬂgsoP hEEdH 20 lindcluding those

nat er suc pol ycapr ol act one, “pol yst yrene an
listedadbpestiaky bedehded blignsise anuthende otird woatingopbiedmaterial, such as

pol yacenapht hyl ene honopol yner and pol ycapr ol act one ) )
polyceprelactongs Q@b{sgw@ﬂ: @Bt pﬁges‘gqrecupgq;ﬁl nﬁ@&dlel 83@1lctlonahzed

I.n ' ' h . :
e R M MO0 8RR AREDAED OO e coning prcurr
conpOBERRY YhEide REFMREEMAREE hydlgrenabfgleneehomopblymer, functionalized

pol ynor bonene. Useful pol yacenapht hyl ene honopol yners
polypagnaphthalene hepmerelyaen gelystrapithulengedngkmactand pohgorhospane.

preferably about 300 to about 20,000; nore preferably

abqudefid %@lﬁa@mﬁ@%ﬁﬂeﬂ@h&ﬁ@ﬁolﬁrﬂé@ iy HavPwelsht dltipeaetular weights

y be p

1000 t o about 00 and mm ol ymeri zed fraom

ranging fraphirbfgtabheabont3 (o nhowi20f080 empre miglerailorboushiogagout 10,000;

2, 2' -azobhj si sobut ni Ll Al di-tert - butyl
and 3305 PES AN At o 0 ey ol Sh el ozt ¥om acensphitylene
usink 1aifRZRPI ${i6¥6IONgzANesar DONkiobidi®bityRanE®y | (AIBN); di-tert-butyl
peroxide (BPO; t-butyl peroxide; and boron o
azodicartbbxdatier di-ghenytazbdicafyexdets; 1THezpbisigaelehegehedayhamifeile); benzoyl

NI MR TR T

hon‘tf(ﬁ)}bmgr g%aﬁgfayefrﬁ%ﬁﬁ{ail Sl %‘H@}SE%@I@ ad¥riblt RnEOSARLRIbonds to the chain

al cohol, such as allyl “20 al cohol,
endpiraptogy [polinooizetion Quenghed withua éeblle or triple bond alcohol, such as allyl

hydr oxyet hy] net hacryl at e. efu ol yacenpapht hyl ene
alco@@gﬂmﬂ a nﬁolb]é“tﬁﬂglé‘}tert?ﬁ’%%‘#@?yﬁyi eg‘@&?’f‘?@%’/s or
hyper branched pol yners. The conmononer may have a bul ky

si désefiilopgyideaiphtihyi¢ner espdlgmém meypibel meer pobymfiays,netti polymers or
that is simlar to that of poly%cena hi%ngne ) )
hyppirasisbed Rebmsrs. aThe gerpaneersigi havon Sutlyatidsygroup thafyyill result in

copiggm‘f:eg’ ALY GO MR 9B h AR T fat o p%ilﬁﬁér{{ibhﬁ&lehé’ Hotﬁ‘ﬂ)tpolymer or a
nonbulky side group that will result in copolymer conformation that is dissimilar to that of
polyacenaphthylene homopolymer. Comonomers having a bulky side group include vinyl
pivalate; tert-butyl acrylate; styrene; o-methylstyrene; tert-butylstyrene; 2-vinylnaphthalene; 5-
vinyl-2-norbornene; vinyl cyclohexane; vinyl cyclopentant; 9-vinylanthracene; 4-vinylbiphenyl;
tetraphenylbutadiene; stilbene; t ert-butylstilbene; and indene; and p referably vinyl p ivalate.

Hydridopolycarbosilane may be used as an additional co-monomer or copolymer component with
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25 pol yacenapht hyl ene honopol yner. Conononers having a
bul ky side group include vinyl pivalate; tert-butyl
wa@eongloatse] styrene; a-net hyl styrene; tert-but yPET/YSBNE 037663

2-vi nyl napht hal ene; 5- vinyl -2-norbonene; vinyl

cycl ohexane; vinyl cyclopentant; 9-vinyl anthracene;

4-vi nyl bi phenyl ; tetraphenyl but adi ene; stil bene; t

ert-butyl stilbene; and i ndene; and preferably vinyl p

i val ate. Hydridopol ycarbosil ane nmaybe used as an
acenaptdhyleonand ablemshomenf dre prsedipgreemosapeisenAnygxample ph a useful

WO 2004/ 047507 P U) /037663 enapht hyl ene and .
hydriopP BREPOSHBS 1S 1A B Bdeal T oo BT ook aHs Atgnbulky side

: | h 1 In@ed@achste 0% and preferabl

gnugﬁréyﬂéﬁ%ﬁ%g#ﬁ%%ﬁ%ﬂ%ﬁ@b%ﬁﬁavi%% a néﬁ%ulég%%?gg groug 4
vinyl awetagele vi nyl acetate, methyl acrylate, nethy

net hacryl ate, and vinyl ether and preferably vinyl

acqt.at & %e?eiﬁ,sth%’ ged “Hﬁ)‘iﬁiafgr” fohes tto%%ﬁéﬁ@ﬁ%ﬁiboﬁﬁ(fl 1abis capable of

to any chemtal conpound that is capable of formng a
forméyatenlenbooet with itsélf sred Ehemricalyatifferientadoimpotind frea sapetitive manner.

conpound in a repetjtive manner. The rePetitive

bon
The frepaiiive diong dowBEIPINBHYRSH SMANFLEYY1I6G1q ArEgAT. ranched, super-
ranch . ; - di [ :
e 5 i Bl BRI gyt ARaS e, oo

repelif Rl ldinkeb1B¢Ks| Advehdalpodlnserizad thewosmeapofoymed frarcsuthmonomers are

pol yners formed from such nononers are 10 then terned
then'téshisd Kplorckprlymers” NYoBpmaeEs AP eimEsn yarQys gagmigakelasses of molecules

et e DR TP SRS IR BB o monomer

mayWRirQ Hre0y BEPREHE SiSout MBYDYBGTY afd 2800y DagbmeHowabal bsptdially when
Dal t on and 20000 Dalton. However, especially when

MONNDISNENEPIESTEPGtiye tupdingt hloeksh UIONGMAT 1Y R, CYRnYaRsr gnolecular
. hi gh I I [ . .y
Wel%?% &\?&{?@F%%lglgg af&ﬁ 1“?03'11{%0 adgfcfé)&%f;%roé\ﬁc %&glgas %@8 S'ﬁ@%cﬁfeog@yosshnkmg.

for crosslinking. 15 Sol der parts and/or sol der L
matSetdeapatstms tor stlder thetediln dessyibed reidueadetpyoduced by a) providing a

S0, ST SATBERE B0 08 €881 L% i
the g%aﬁ@gig}gcméd?%&eﬂﬁli M RCOWeRD subR Rt tA caMthgl PRcursor material is

such that the coating precursor material is .
subssattiailgrdolaltddy ts ofowat & doating fcompositicmawhergine drep ogdtingopgmposition

comfELEAE, HS 021 10, CoMPoSL LLOR SOMBELSES ke at et one of e
o R S A e, ekl Lot Ao @usg o o
ringpd ®Msithon etalyatdge compognd, a hydradusiloxame grepak a cambmgton thereof and
moq%%g;Pg%Qtdcéﬁg)ﬂgg gtrliegs? glilel c?f)%}?en f%n%(v?r?g? art alcohol %rnobuip,na tieitglg]e group, an ester
group, an ether group, an aldehyde group, a halogen atom, a nitrogen atom, a phosphorus atom, a
fused aromatic ring, a cage compound, a transition metal, a hydridosiloxane group or a
combination thereof, and e) applying or coupling the coating composition to the solder
component. Once the coating composition is applied or coupled to the solder component, the
coating composition may be dried, cured or otherwise treated in order to form a solder

component coating.
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nononers that conprise at |east one of the follow ng:
an al cohol group, a ketone group, an ester group, an
werdwn4gooup, an al dehyde group, a hal ogen at oPG¢T/ES2003/037663

nitrogen atom a phosphorus atom a fused aronmatic

ring, a cage conmpound, a transition netal, a

hydri dosi | oxane group or a 25 conbination thereof, and

e) applying or coupling the coating conposition to the

sol der conponent. Once the coating c S|t|on IS

ap pisi used bere@@mﬂ e {‘gourfied” gueas th aégbﬁp ¢ and fpyer or two layers are
phy%ui, Zlg taggcqeﬁ anoﬁf%r &%er@es gﬁiyglgal a‘&ye[cﬁgré Bétv\%%f? ﬁ{/%;ﬁ% of matter or

orma nent coa

com éﬂenm&ﬁﬁﬂdgodbﬁaqgrc&@ﬁéwﬁ?&@ﬁéﬁaﬂ@ ﬁiﬁlcfbbndﬁqgchnidelbmbﬁnd forces such
? he tern1"coup|ed" means that the surface and |ayer or

as Vtalmen\Hydmle&trestatmay@mlemblwhﬁrﬁma ing apder magetinattgction. Also,

as us&ﬁ?xp}‘e@}n g?e tQ%% ?rclbu%ieé]ﬁ? tgqtegﬁ?tﬁ% 2u %nﬁﬁg T.gl '@%}f\glgegé ghé gﬁlrfaoe of the solder

matéY ah@ e RBEnd SdthSosRHrS ﬁlre@@datﬁehbdh‘@ nshefa@6ES bALIEIR term is also
as Van der Waal s, electrostatic, coul onbic, hydro en

meabioiroc rmgEpasy the sitmgiest Wberst the gotfhemof mesS@Ides r@@eru@e@d the coating

her.ein, the t m cou ant
comBFo P OTHER © THOTBURT Mg T s FGre RAC P en adhesion
prorRQEr hi& teRdeh ke SOMABOST tht 981d & 1Batelidl A8 |tl‘}é o@b‘ﬁ@g:&ﬁﬁipdsﬁlon or where
one ahother, but the termis also neant to enconpass

ther¢’hemsthien ftyeoaltogegires bistwecon h avracsfo fiihe solded ot aterial @midahe ¢ oating
and .t he coating conposition are coupled to one
compagfitr indirectly - such as the case where there's an
adhesion pronoter |ayer between the surface of the
s o|Tthe rcontim e preatirsanuhatehiel ccnmpﬁiseg th@mdgmetsi ow/@rmekenegs previously

10 t here' s anothe Igégr | t oget her en.the s ded ; ht
descyibed BerepL fn fomg by €apng prg%sqrﬁga 13 mrﬂ;gl ed in a weig

volut%ge po ﬁtj 1900 péﬁ%ﬁ&%@&rﬁr%éﬁﬂ in (ARSI LA! IrP(?tHBrén?&)?hments the

ymers noners previously described
coathgy @edursdrimsate isprboidedand Wplghheolumablf tegs thae ebowg dO00 ppm coating

material is ovided in a weig vol u of about 1000
PrecyEeT BwEariah i @Féehrﬁ%to I gt @P‘Pfa?m‘?(}ﬁh@ﬁlgs <BF GRAtg precursor material is

proxgaéhem \e/\g%ggﬂ ORHhS of éljgﬁtellél ﬁg%ﬂtrl?OP EE‘EH{ ﬁg%g gi%&ﬁ%btaljnatenal in the

I'S provi In a we unme o out

solveliM Thatvielplt V@hﬁfewﬁ@htlﬁ@pﬁfcuﬁbr imateriab issddteratited by sgretal factors,
ot her enbodi nents, the coating precursor, material i

inclyding jay ap ¢q1nmps%@n9qﬁ thg gpafine Hﬁclgrptgamét,eng]h B\ ﬂ'éPo%ﬂ}Yenli oPthe solder
matgiafrp %a(@ (glﬁ'%mPen% ésZeac{ tﬂ?&o%@édagolde? n{alf@{al sol vent. The

precursor nateéri al |s
detern1ned by sever al factors i ncl udi ng %g
co @me;mpl@wd solvetieingbide anysysieblepuzenr mgse plrgany mplggules that are

Vola%l?lze(? Qt a decs:l)rec{ tempera%u%g, such as the critical temperature, or that can facilitate any of
the above-mentioned design goals or needs. The solvent may also comprise any suitable pure or
mixture of polar and non-polar compounds. As used herein, the term “pure” means that
component that has a constant composition. For example, pure water is composed solely of H,O.
As used herein, the term “mixture” means that component that is not pure, including salt water.
As used herein, the term “polar’ means that characteristic of a molecule or compound that creates
an unequal charge, partial charge or spontaneous charge distribution at one poin‘f of or along the

molecule or compound. As used herein, the term “non-polar” means that characteristic of a
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20 material, and d) the intended use of the coated
sol der material. Contenpl ated sol vents include any
W@ niotalise7 pure or m xture of organi ¢ nol ecul esPCTrEB2083/@37663

vol atilized at a desired tenperature, such as the

critical tenperature, or that can facilitate any of

t he above-nenti oned design goals or needs. The sol vent

may al so conprise any suitable pure or mxture of

pol ar and non-pol ar conpounds. As used herein, the-

molepelenor’ gampsundethaisciehias a2 Bquangwigenartishichargs of spontaneous charge

.. constant conposition. For ex | e ure water is
distribyHAR akPrehnt I@%ngﬁé’he Iﬁgleﬁ@ggr ﬁ%?@?ur? % the term
"m xture" neans that conponent that is not pure .
i nkl aspmer@ngeélmla%?@i@?dlmgtsutgé doER eI 01V P B fcomprising at least
o L) LR LOBL 0Ll BB BRI fplsion iy o
solv&a HRiresarbasl wnecusthe fevobentithatcoinptisacartain adéydoger. It should
of or along the nolecule or conpound. As used herein,
be undrsstoed that a1 QsBY af hydreeaskon soAenisAF BeR-gplashopveyer, fhere are a fow
-12 WO 2004/.04750.7. ,P .
e o P

dowR int& XL ANLYS aﬁPH&tQ:‘;l‘ cydlicSitliafsthatin Aliplonie hydidekrboh solvents may
al ong the nol ecul e or conpound. In some contenpl at ed )
comprideo b threstraighttchains ednpeaymndsy and ofopneunds fhatrage branched and possibly

c rising at.l.east W0 .sol v [ SE, .1; :
crosG0TR b s BAE e B JEOLR, SO SgsghgRgsic. ot
hydrb&dFbbry sd¥entPare Those BbFentkitht 66:ap e ut S@sMiBirdeTafol atdinseriented in a

solvents that conprise carbon and hydrogen. It shoul

il d
ring beuctmeevigt progertinasimalantsj abiphatic ykreppthonsalvenis. Sepmatig Bydrocarbon

are non-pol.ar; however, ther e a few [ . :
solvE 7B (e orare B oo o sesnar g st iy AEZb R with asingle
ring%?}l Y8Rt ¥ngs G8RQHAl by aWopkesh bEeRIMANERE endlipRerings fused together.
cl asses: aliphatic, cyclic and aromatic. Aliphatic

Conteyprlatedhpdmcabo salventsvimplude tatperics syloes -stens ghecyione; mesitylene,
o3 B 05O BRLDCR, HEcsckin 25 OEPGE APBAPRORLALY, nepranc

nonzﬁ‘f%l, YERS 18d& 0D -HOBSIbHRAE hek¥dekhife, tridéehreC pentadecane, cyclopentane,
ydrocarbon sol’'venfs’ are those sol vents that conprise

2.2 Atrihethglpettangepetsribon ehasshalogaateddhydroearbarisnguch as chlorinated
structure w roperties simlar.t i phati.c .

hydiogboEn PHEHES rPerrensabaraLs. oA dedbuBRtc dh fipgiyibenzen,

min@hf {HOSE BObRRT SsdRAIL&GRBRY, | 8fet hialete! NetBRIMene, ligroine.

nor e “unsat’urated bonds with a single” ring or nultiple
Particuhgly @iteacgigdd bylvanis miwde, bonate amwtl lioritedutb pepitaner hengae, heptane,

fused together., 15 nt enpl at ed hydrocar hon sol vents
cyclph@qae@é)ep%ﬁnﬁeﬁ%qenwcyg%,a% IR g T Cmﬂﬁmaeﬂ%% (hereof.

mesityl ene, solvent naphtha H, solvent naphtha A, .

al Hanthsy canierhplated serpodineentsy thesalyent eyshlygaliaixtyge graysemprise those

solvents that are not considered part of the hydrocarbon solvent family of compounds, such as

ketones, such as acetone, diethyl ketone, methyl ethyl ketone and the like, alcohols, esters, ethers
and amines. In yet other contemplated embodiments, the solvent or solvent mixture may

comprise a combination of any of the solvents mentioned herein.

The solder component, the solvent and/or the coating precursor material may be provided

by any suitable method, including a) buying at least some of the solder component, the solvent
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nonane, octane, dodecane, 2-nethyl butane, hexadecane,
tri decane, pentadecane, cycl opentane,
W@ 204441507 met hyl pent ane, petrol eum et hers, hal BOEN810081037663
hydr ocar bons, such as chlorinated hydrocarbons,
nitrated hydrocarbons, benzene, 1, 2-dinethyl benzene,
1,2,4-trinmethyl benzene, 20 mneral spirits, kerosene,
i sobutyl benzene, net hyl napht hal ene, et hyltol uene,
ligroine. Particularly contenpl ated saol vents incl ude,
and/¢nihe egating predurser n@ttrnabgorp@ﬁu@ni@,r; ) erepaEng peprodpng at least some of

e o R R VR0 Bano LSRGy e M M S chmicas
provRIEROSY BRRhS sdhi€e SRd/¥EL0) pf%aﬁ@é v irodlickigUatelea®tysome of the solder
conprise those solvents that are not considered part

compdnenh dhéyolveataandam thobeating rreqviroy nagterdal ip doheps usiag epemicals also
as ., 25 ketones, such acet one, . di et hyl . ket one, . .
prodhigach i PRYHFA 1R BOBOHADT BTk eln G RBPETIEG Ry p guitable conting
comg(}‘%ﬁgﬁ vitich ﬁ‘l@.}' A& othBrwi &l beh Rissd P BHRFBpFH@HONS not related to solder
odiments, the solvent or solvent mxture nay .
matetiabspmiag be puchadei mas foym vdferehyythofoating cowpesiternsjust needs to be applied
menti oned herejn. The sol der conponent he sol vent :
to thg g mairE oL P Bk e O oENERT Bretihly BEm A b egping.
by any suitable nethod, including a) buying at |east
Sor@ndefthé fudvesn hutor the aqing ptecutshemswiivkare providedyey are blended to
2004/ 047507 PCT/ US2003/ 037663 and/or the coq%in% . h
formpg eunpasHionythereiihe CPBRPALQUEPSHRENLS g5e g Iaébléfil le, Y gpsity to coat the
W0 i f i hod
s A BB R0l 86 SEULET, SOTPRDSA sy et o
methdsis NGloGRER thalag, syphosi idixthd) ytimingt Heskigpor £ eomhihation ereof. It is

preparing or producing at |east sone of {he sol der
contmgmma@ therfoldes| paatialang) e COMERITPIRGI Y BRY ?O§’o°r°ul’led by any

i R RIS P RS040, Ao, v

e
the (%ﬁ’ﬁﬁ% tompdStioRomy itheddl éer anadrialgvapoodgpositioh off thendviatifg composition
may have otherw se been used for other applications
ontorthe selderamalgrielanddheibke. naterials, may be purchased in
a form whereby the coating conposition just needs to

be paPRlehBhed dnbHehs @baiRly PRhFdsitain anapgliRa@nodtdgled to the solder
cured or otherwise treated to form a sol der coati ng.

com@snt.t ihenaydievéniad, v on ottteewise drckied i oeda te Hrha seldpppomponent

are provided, they, are blended.to 10 form .
coat 0" e caias EORgou B ph he el Bisanplovipg the solvent
to e@aﬁ)o?ate?ﬁ'bﬁﬁﬂ?é SYPRERA nhivrall) (WRRut tefnal $AEEEY or BBEIE Edraiprise exposing
Bl'endi ng the constituents may be achieved by utilizing
the @aiing corhpdsiteomte pitisdmel energytih ordsr torisivg offrihe $mdvent+ Thesthermal energy

s oL St BB B RaBRTRPE bR ST o v
soureOhiiN9a FARAR:! 4 At FRYceDBotR PARA 2R c@ctive, or a microwave source;
or electron sources, such as electron guns or plasma sources. Other suitable energy sources
include electron beams, and radiative devices at non-IR wavelengths including x-ray, and gamma
ray. Still other suitable energy sources include vibrational sources such as microwave

transmitters. In preferred embodiments, the energy source is an extended source.

Also, in some embodiments, additives such as adhesion promoters and other adhesive

additives may be added to the coating precursor material to promote adhesion to the solder
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sui tabl e met hod, including by dipping the sol der
material into the coating conposition, pouring 15 the
W@ o@iosmForonposi ti on onto the sol der materi al , PUEPS2003/037663
deposition of the coating conposition onto the sol der
material and the |ike. As nmentioned, once the coating
conposi-tion is applied or coupled to the sol der
component, it nay be dried, cured or otherw se treated
in order to forma sol der conponent coating.
matesiad$ oo mmotﬂgdo:d@mposiapn GO bmimgutt) agHTEarfamagra gF‘?rrilséCh as the
vent

2
e e LAy S AU EE REPRRr TaH i Eant s long as the

genefaﬁ %fécﬁ%ﬁ%’f 'tl?e%oﬁ’?in‘i’@é“dn‘i‘;%sﬂoﬂ%r&@@ﬁ IThe pafisP O&ihkesion ptondler” as used
energy in order to drive off the solvent. The

heretnfmeamalanp nempynentrépt wbﬂ'eusfad &mhah@tmumlhybql@@@bkd@lymef or coating

A AT e -
polyfr%%' /oY hetadtifs e%&b\fﬁ?otsitib%’b %el? Prefei IR aBRESt 68¢ adHREion promoter

el ectron sourc such as el ectron guns or p| asnm
is ussd witheahe thetthally dﬂgratchbleepobmmrg he edieseg @EMotes mayebe a co-monomer

el ectron beans i ative devi ces at
reacil it 1 RGo TN e 3o ST m: (P PCKfye o the thermally
degr%ﬁ% gﬁ E{Lr@ctﬁ'&ﬁ'r O¥x SAHIEE ©F UsBful UdBedbd HREhORA are disclosed in
sources ’such as mcrowave transmtters. In preferred
com@ishndhgsitied , pendingetsr dyplatior Seiis! duntet dddetB et deay 30, 2002
Al so, in sone enhodi ments, additives such as adhesi on

incoppogated BerenAdisGRHERY- adhesi ve  addi ti ves may be added
to the coating precursor material to pronote adhesion

t 0 Aldnesise lpieihotersldonhiZ 00 d HR4TD %ayP@Fﬁpﬂﬁ%@&&i@&ﬂ&ﬁl‘Bavmg atleast
material or to pronote deconp03|t|on upo hea%wﬂ

bifupeiionplityl \ﬁher@éﬁb@i’lﬁimﬁlémmfé@@ﬁ & $he e refiifeeat gt loast one of the

|t d t -

ﬁrstntﬁﬁcgt} ﬁtyc%l%ﬁw se cgﬂd ﬁﬁl %ﬁ{ ﬁt Sﬁ?é'ctéggﬁgrp atpg ggﬁggt&{n\?lesgng of Si

cont@fmﬂé’gi‘oﬁﬁbal\]‘ étﬁlteﬁﬁhﬁg @ﬁdubls @baaied mm-coﬁlfhlmugigr@@e hydroxyl groups; and
adhesi on pronoter”™ as used herein neans

C dapbirdemded totGraontaining sigens. Whe PIrasee COmBPYRL haym&@bl%%mmmhtf

as ubEET bR enar o PeTuliRURER e By SHRLGHN ARG papebls gt ptcrecting
or r%ﬁﬁ?%@%ﬁnmg BN SoBEWE. OThd RRcE@Rl fGips aPasid Ilromnb@rous ways

Preferably the at | east one adhesi on pronoter
incliding sdditioun tehcttcm@, nuquopb]ﬂlp W@@gqtmglrcesub HENGoRSOr eliminations, radical

reac?lalgse felf;]cg P r tgla}aﬁg% Belagtl%rgl 19% gg Elgcg%(%e;%r% %éﬁgaﬁ'&nt J}‘ non-covalent
bond@ddhd é‘se\/itpdérhﬁaaflb %[é@ﬁfbétéltlc siRdE 26018 b8 n@y) i dBYdrogen bonds.
precursor. Exanpl s of useful adhesi on pronDters are

LA BT R 50L B06 RERSAA, Uttt

first functionality and the second functionality is selected from Si-containing groups; N-

containing groups; C bonded to O-containing groups; hydroxyl groups; and C double bonded to
C-containing groups. Preferably, the Si-containing groups are selected from Si-H, Si-O, and Si-
N; the N-containing groups are selected from such as C-NH; or other secondary and tertiary
amines, imines, amides, and imides; the C bonded to O-containing groups are selected from

=CO, carbonyl groups such as ketones and aldehydes, esters, -COOH, alkoxyls having 1 to 5

. carbon atoms, ethers, glycidyl ethers; and epoxies; the hydroxyl group is phenol; and the C

double bonded to C-containing groups are selected from allyl and vinyl groups. For
-15-
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i ncorporated herein inits entirety. Adhesion

pronoters contenpl ated herein nmay conprise conpounds
whaooisfogrsat 1 east bifunctionality wherein thePCT/US2003/037663

bi functionality may be the same or different and at

| east one of the first functionality and the second

functionality is selected fromthe group consisting of

Si 15 contai ni ng groups; N-containing groups; C bonded

to O containing groups; hydroxyl groups; and _C d l. e
semisepeksdon pacatimealhsi meregrslasd fiypio OpAt goups & fﬁa i‘Containing

gmu??%‘;@ SRR T R R oy g%a%c?mﬁﬁg%%@pmns

e eracti or cting, or formn S
e Rt SR T SR o S TSy Dased Tuaterialthat
furthtd &6 gﬂﬁesviﬁiéﬁohd Mt&iﬁin%greﬁﬁiﬁ bl @Bc FRAR! §iRA%s CRJI-406 or HRJ-11040
nucl e I'c and el ect rophi I'i c substitutions or
(botll fram I&hermotady Maimdbn@OInco actganiasacrydtte . anfior tahgyrene resins. Other
NN CE L T R KT D
a QUSR RRAGS ilyl
ol SERLERLALE R STLE BN 0 endsen, o iy
hydpdsoot er, preferably at least one of the first
functionality and the second functionality is selected

f r oM Slanfdé R donfteh 468! REiesibh pLoRfited Haviig Eﬁfc@ﬂﬁﬁnng?groups is silanes
bonded to C)contalnln% 8houps hydroxyl groups; and C
o)

of tlapoldytalhb nde girlRos) BHRT v)awhﬁmp BroRpsRidrard Rrragrlyindependently

repr%%&ts%yd&%éﬁﬂw@l q@&%a&ﬁrﬁ ﬁ gglt gd fs rﬂt\%@d 81‘ 1fmsluBsCt)1tuted alkyll

whet gl 85bsErddhiis0AmBIoh&Y eSok§0 E‘ﬂ@fa}éda&duﬁ@[drht@ﬂ YalkoXii, N@Saturated or
imnes, amdes, and i mdes; the C bonded to

satubetederrbinylin geig radipal, cumeylse leassttwe of RowRi1sR0@, and Kn tispgsent hydrogen,

hydgqug )%;qug l%ﬁggfl ﬁl@sk trotg %11%2;%, glh%l g%!l%ﬁ,sa'lk}gts ﬁ:ﬁlishtuéa?%é%{bfmyhc acid
radighl %&3 3}%@51@+EQ Eﬁa?gpl%@ EndiYR OXXsiIHQURIchSaPRBNOCHSROH),H and
thé oubl e

d to G containing groups are
H,GeIHSIIRE);f mammeaRly lis a0, GyHs@yr duls . HRG+CH; k6 MEC=C(CH;)O-, or

BN e ———
Sl(}ge e %g %lp(ﬁgégp %ﬁﬁfaﬁés&rq(él}( %{(9 %MOQyﬁgﬁglﬁﬁeﬁlglldlethoxysﬂane and (3-

glyddeypropyJattheanptyailat; adhasilaoryfxgpmpslsilamay alo$o the  formula
ri se an or anic resin-based material that furth
Hz%&%e)%@(%n OB Dot Bai Ry 1% <ith &Ko PEHSED RG] or ethyl

ST 0 R S I e s

HZN((E%BOCQCHE)}/(EHHQHSG(S)OI%? %h@bre@ﬁﬂﬂﬁsméﬂmlﬁlﬁ@ﬁﬁi@frﬁnﬁﬁyﬂy available
conpri se pol ydi met hyl sil oxane materials, ethoxy or
frothyapiasky - cont ai ni ng

An example of a contemplated adhesion promoter having C bonded to O-containing
groups is glycidyl ethers including but not limited to 1,1,1-tris-(hydroxyphenyl)ethane tri-glycidyl

ether which is commercially available from TriQuest.

An example of a contemplated adhesion promoter having C bonded to O-containing
groups is esters of unsaturated carboxylic acids containing at least one carboxylic acid group.

Examples include trifunctional methacrylate ester, trifunctional acrylate ester, trimethylolpropane

.16 -
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si |l ane nononers, vinyl-containing silane nononers,

acryl ated silane nononers, or silyl hydrides. An
wex@apk=onf a contenpl at ed adhesi on pronoter hB@T/I§2003/037663

Si -containing groups is silanes 10 of the Formula I

(R14) k(R15) 1Si (R16) M R17) n wherein R14, R15, R16, and

R17 each i ndependently represents hydrogen, hydroxyl,

unsaturated or saturated al kyl, substituted or

unsubstituted al kyl where the substituent is ampo

tnacegimydlp@amy@r@d rontagersktc read ayciiik mhacrm@atliheafowomg are all

tur car I|c aC| d radical, or aryl; at
Comimgﬁcé? yt%1 %lge&i’? %ﬁ%ﬂ and R17 represent

hydr ogen, droxg éa ated or g %ﬁgurate é vl cvlic

una FRplgohE kRypcmplal BT PRI S RSB YIBY a%%psl vinyl cycli
po 0L ROt st  EXATRL RS A5, ool pelgoaromat
Uselﬁsl e@lad'ﬂ&es a2, but\ﬁ@ lirhi2€3~G13- v1nylpkﬁdm€€u®l-$)vmylp}mdme commermally
v T b o e AT R B i ot i
viny bR AR %%%%fﬁ?%@.@#@g PRemgmheeale (s

gI Y&l qox og%ﬁggﬁ‘%#}%} %qn?%@g%giadl?qgg)mpsemoﬁer h?tvcbng Si-containing groups 1s
M%Mc@ﬂ%ﬁ 1 AInhufbHI )aé’slgﬁ'éﬂr(ﬁpéﬁfﬂﬁlg #loarddKPitent Application

preferably met hyl or ethy am nopr opyl si | ane
SerialeNiumhben 0¥47 1299 Gl d@ecpmhl@]d’.-&) 1980 (ioampaayizherein by reference in its

entl%(@ﬂ%‘%tsflé{ T?éﬁlﬂ@?@wognu% af or enent i oned

silanes are commercially available from Gelest. An
exanpl e of a contenpl ated adhesi on pronoter having ' C
bonded to O-containing 25 groups is glycidyl ethers _

icluding but npt limted to [, 1, 1 7
i 8- (hydr oxyphenyR)et hane tyiRgjyci dy]l et Hg27 whi ch
conmerci al |yl avall abl g fro ri Quest{ Anj|ekanple of

[

a c -ten‘%a ed hadh ionrrorme.L ingl C bonded to |
0 ceg?t ai M2Ag gfoups is ester %&turate 29

clar boxylic cid copt ai nijng a Ieast ong carbbxyllc

a

i dRgr oup. npl i ngl ude| tOH-Rut i pnal | Rog -
t ha ?yl at es ?3“ fyncti pnal acrylpte g¢ster, s
t i met hyl ol Popane -16 Wb 2004/ 047507-F =

PCT/ US2003/ 037663 triacrylate, dipentaerythritol
pent aacryl ate, and glycidyl nmethacrylate. The
foregoing are all commercially avail able from
in whidh RIER, M Iox @ag iadefendertiynémagenatsabistitied oi omsubstituted alkylene,

cyclg;rll(ljcgggee rvn?y?e/nlena ly\{elzn%ylor a%rllgrlilep SRzll,SRZXI r;%/’ |R24,3ﬁ:2|7 Ial(id Rog each independently
represents hydrogen atom or organo group comprising alkyl, alkylene, vinyl, cycloalkyl, allyl, or
aryl and may be linear or branched; Rys represents organosilicon, silanyl, siloxyl, or organo
group; and p, g, 1, and s satisfy the conditions of [4<p +q+1+5<100,000], and g andr and s
may collectively or independently be zero. The organo groups may contain up to 18 carbon atoms
but generally contain from about 1 to about 10 carbon atoms. Useful alkyl groups include —CH,-

and -(CHj) where t>1.

Contemplated p olycarbosilanes i nclude d ihydridopolycarbosilanes in which R is a

substituted or unsubstituted alkylene or phenyl, R,; group is a hydrogen atom and there are no
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pyridine oligoners or polynmers wherein the cyclic
group is pyridine, aromatic, or heteroaromatic. 5
wok@iol7sexanpl es include but not limted to  PCT/US2003/037663

2-vinyl pyridine and 4-vinyl pyridine, conercially
avai l able fromReilly; vinyl aromatics; and vinyl

het eroaromatics including but not limted to vinyl
qui nol i ne, vinyl carbazole, vinyl imdazole, and vinyl
oxazol e. An exanpl e of another contenpl ated_ adhesi

appepd@ﬁmdécpalm\;hen@)lmarb‘@ﬂm qlg,awg tb@f S and s argpdl zero. Anorher preferred

[ l skagn
s SRR ) BECRRT T ORI SRRy ang o prows of
FornNdAhefe {85t4ihledd9 uﬁédb@@tu%@ﬁwbﬁlrgr&tﬁls héﬁﬁg fmm:?btbr:lﬁ lcar(beni atoms. The
herein by reference in it entirety

alkeny|eyaprasse eirayl srapeayl S havtanp qr@flﬁﬂih&r r ppsatuppipgborepiabackbone
5P D, e B 0, e B e

unsa'tlﬁgﬁéﬁ qmesAt: hdica[l?ﬁ{f&ﬁ@é’& & sBbERBlted ot z&fbthHrww&&D@éBM unsitedted organic

al kyl ene,” cycl oal'l cyl ene, vinylene, allylene,
polyarey beqkéon@ﬂganm of fixge pp@med%:/@‘yycaﬁwgﬂ@@g inclede dlhydndo or alkenyl

subsB ?ﬁgo E}%ﬁ%pﬁ]iqnﬁ E?fo (iml((%] gagbeos\l/llgl%Sﬂbl%lgﬁllﬁy%lﬁgdolcarbosﬂane and

rand®hd dpolyers & Pdly@RFTRYaB8silabB8rd p@yalmWiaedarb&ﬁne
repr sénts organosilicon, silanyl, siloxyl, or organo

L %@P%ﬁl@@ﬁ Qhyd t
iﬁjﬁte ﬁ&g 1pﬁ)efel‘iled f)ol?(g%gcgg%x]?& fh%g% Ic)i Girh 13 s yyro gen atom
and CEQJ1 1§Crhbt‘1/1§16}ie ahdi mdemmmm Irgdibeds zprro anElIhse aog garwo Other preferred
groups may contain up to 18 carpon_ atons

polyg@r.b@mmnp 901@9@;@@3 ) fl],eélgﬁegg%@re Po}y@arg%@pe Qﬁ’ggpgw in which Ry and
fu
Ry %gnéro tggri% @M r?étgﬂgl’?e H%%%g%asnl ik é/l %IHQ C]I);(egﬁer)&tradlcals qand

r aré RYRY e Rl ﬂfo@ﬂaids angsbé prp‘afbﬁCﬂﬁOIR well knswa prlor art processes or
substitute unsubstltuted al kyl ene or phenyl, R21
provjdesupyi snagu tp}r@rgeﬁ ANBYF2EIPE1ase CRMAPHIPRS- }'_n; tb\b most preferred

o SO ST R ORURRIP R FRUSBSRn B 2511, nd o

zercPnkd pA§Hrem %Qsh?he&rlﬁsegg%ﬂred b@u&b@iﬂaﬂeé Mepbdeisthinad&sm Starfire
are'those in which the 1 2, R23, R24, R25, and

Syste@s, pcoups of Fornula Il are substituted or
unsubstituted al kenyl groups having from2 to 10
carAptandieostBervEién Formula II, the polycarbosilanes utilized may contain oxidized

" radicals in the form of siloxyl groups when r > 0. Accordingly, Rys represents organosilicon,

silanyl, siloxyl, or organo group when r > 0. It is to be appreciated that the oxidized versions of
the polycarbosilanes (r > 0) operate very effectively in, and are well within the purview of the
present invention. As is equally apparent, r can be zero independently of p, g, and s the only
conditions being that the radicals p, g, , and s of the Formula Il polycarbosilanes must satisfy the

conditions of [4<p + q+r+5<100,000], and q and r can collectively or independently be zero.

The polycarbosilane may be produced from starting materials that are presently
commercially available from many manufacturers and by using conventional polymerization
processes. As an example of synthesis of the polycarbosilanes, the starting materials may be

produced from common organo silane compounds or from polysilane as a starting material by
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al kenyl group maybe ethenyl, propenyl, allyl, butenyl

or any other unsaturated organi c backbone 5 radica
whawistgrsop to 10 carbon atons. The al kenyl gr oR@EI/DS2008037663

di enyl in nature and includes unsaturated al kenyl

radi cal s appended or substituted on an ot herw se al kyl

or unsaturated organic polyner backbone. Exanples of

t hese preferred pol ycarbosilanes include di hydrido or

al kenyl _substituted pol ycarbosi| anes such as
heating 3 pdiptyra o Aobesdpneayyih polyborosiloxane in an inert atmosphere to thereby

| | o . _
procg e %@% ﬁé#ﬁ%%ﬂi%’g&%ﬁ%gr??ﬂahg %gaﬁtg{éd an ARG COPBLYRBLR with a low
molp&llatal bightydbosipaat Hes i hanetmdsPhdrd t b hkeroby rqiueé e estresponding

pol ycar bosi | anes, the R21 group of Formula Il is a. ) )
polymyation g heatingran admixirpel of poliwleny éthe: lananelsenlaipsehrstate in an inert

aomb G638 s 0 5 A S0 DAL o oty procuce
the B 35pSHAINS bbBARS. Rilyd@bdithiesthay MsyVBe hnthesizcansly GRErard Reaction
are hydrogen, R20 and R29 are nethylene, and R28 is an

repaatedémy.S. Batant 41581246 derebyn dicoriosated Bnteferenesria itsentretyrhe
pol ycar bosi | anes nmay be prepared fromwell known prior
ar tArpexmgss ef acontthppated, adiedioh promotef hating dydrog§l groups is phenol-

pal ycar basi | ane, conposjtions. In _the S referred :
formpdhiyds Besds frbigomereoiihe Hgpaulg 10t F&ﬁqﬁeﬁiqﬁ}@zﬁ]w where Rao is
- =3 I g @i : . Rer :
sub%%lgté@ ?f@}ﬁ%@&iﬂé&%ﬁ(})@gégﬁﬁg |:I)1re’e \Fné?lf glcllfl, G £ryl; RE aﬁ&ﬂ alkylene,
vimpéeley @idatisildransidyl sy brervbimi vrsdl dor BxaSphs bl neful alkyl groups include
Systens, Inc. As can be observed in Formula |I

. the .
~CHpory4¢ Holsi Where 3>t Appstisylapiyysefbhihsnel-gxnaldslaysle regn oligomer hasa

radi .S L . .
ol SRy 5Bt R R SRRy Bemaconat o
sil.oxyl, or _ organ.grqup.when >0, .1t is to be .
2 ph SPIe: G EPOA o R e b 2 Bisigfs sFadifh, B added in small, bus
effe@ﬂ&%ﬁ%réﬁf%ﬁhﬁémﬁb@t 0qRe} & © abBhivl 58f hikEthbMPrdfetaBly from about
and are well within the purview of the present
0.05% veeaticub A% Wesed sn dmpuediplyt cd PEacoeting compesitidie zer o
i ndependently of p, q, and s the only conditions
bei Ngoittbiaplatddesol ded intbdril Pomphiset a cdnversionh] solder Eomnmpoteat, such as a
I'l polycarbosilanes nmust satisfy the 25 conditions of
soldensphgressajder ballisodder powdmpgoldes pepleriy seme othghsuitable material or form of
sold%gﬁl)rlyagcg)t Ib‘é@a!tt?ég eerlﬁ%nggrgagdﬂgsﬁg%h%g%%rfagén 9 g?aati}lgi%ﬁbnposition that comprises

at 1d¥B¢ R inddrdnidd Aol her diraeaibihation ¢iggieaay ci al |y avai | abl e
from many manufacturers and by using conventi onal

SRR el B R e B B

a s@%?}dé&%nfeﬁ@@) GREVRML G@diﬁltgsﬁrb&ﬁ%g%%fllgﬂ \%p%viaﬁ]gra solvent, d)

ysilane as"a starting materi al
provi6idg/a0 4dbGTorREDMI82 GOBHO®KE €Bblending the coating precursor material and the

solvent, such that the coating precursor material is substantially solvated, to form a coating
composition, f) applying the adhesion promoter to the solder component and f) applying or

coupling the coating composition to the solder component.

Solder parts and/or solder materials contemplated herein may be produced by a) providing
a solder component, b) providing a coating precursor material, ¢) providing a solvent, d)

providing an adhesion promoter compound; €) blending the coating precursor material and the
-19- ’
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heati ng an adm xture of polysilane with
pol ybor osil oxane in an inert atnosphere to thereby
w@e@dioesot he correspondi ng pol yner or by heat i PQI/ES2003/037663

adm xture of polysilane with a I ow nolecular w eight

c arbosilane i n an inert atnosphere t o thereby

produce the corresponding polyner or by heating an

adm xture of polysilane with a | ow nol ecul ar

carbosilane in an inert 5 atnpsphere and in the .
solvent,esieh dbatothe scogting pyestirsey amtegigl 1s substantially solvated, f) blending the

| ybor odi.phenyl si.l { the . N

e BB S X0 5 DB SN0 Y B composin
B L g he psldéabriponkhtS.

B e i

Iptr olmg)%}t . gtgxtiéﬂs, @Q%Wo?ﬁﬂﬁs & CARLeBRled eI @Eb@Bed herein may

e avi’n yl groups is phenol - '
also hofid¥alislptovides sodddrpastes; polyngosddas aid other fobdembpsed) fomulations and
[ RBOCGH2(OH) (R31) ], , - where R30 is 10 substituted o
mateinBuSh Pt WOIORNKY Br OBy B R ELARSTPH R ey P& patents and
or aryl. 1 i.s_al kyl - | IMERNG, their entirety: US Patent
pendé% Ip%‘%{ﬂi( gﬁé#g{ugré | \g?ﬁgl% ed,% lg)#ogptgrla‘geﬁaﬁég ANh thelr entirety aten
AppERe@BR 5e8al0fosus®E 51 108] 60/3579546PS 7RI, GHB96298Hnd 08ffeh3628; and PCT
-(CH2) v- where v>1. A Sarti cularly

ful I —
Pendihe Applidatiompiedahyee @O&lﬁ@%ld Eﬁgelgted (SENtEatigps, divisionals,

wei ght. of 1500 .and i i Af : s .
oS5yt T S g 8 nd
relatBRRtiARN S crifddehetsih iy isoieaised as cormpadbtieschrito censitulct electronic-

but 15 effective amounts preferably from about 0, 01% d
based pproducih criectDB% sordpeRsAls Pk FERABIAICIY FATSFGRTS: olipgeptemplate

to _about 7% based on.the ' [ ot
embSrBRe: b SNSRI 5 €rablo hEREI AR ey maybe i
in arPelCQPHRMskQnEY c§ﬁFﬂ§iﬁg BUR GRS, sushiafa Bsmped exdatled die, package or

sphere, solder ball, solder powder, solder pr ef,orn][
substrateparat ey be userlaisian anedee pitglor Aste BF PR RIS bE Uawt indjathyiorm.

conbi nation thereof, an adhesion pronoter and a

C O3 d Y nCAREBhbENs Ehdfe "EANRE] S8 the séfseahat!iRd e Ay to be used in
nononer, polyner or a conbination thereof. Sol der

indus@y bs batieocosmintes. FadnepleapEiinishderauisemeidpiegres gre a television, a
be produce

ma d by a) providin a sol der. .co nen
compRigo] RGP E0APHEG, pOECTE RELAT &Poae BRBD: g . and o
| ’ il ACHESIRE" BfodiBk Qlcls asBRtAtboards, chi
rem@;% %ﬁg%ldiﬁésotﬁé%gﬁgg%tigga prlecur scl)r rrgltreri al %nd the1 oA, e
paciegingenid keybodrds tat artetpetentialiy wiijized éw finsbed puetestt.al i s
substantially solvated, to forma coating 25

gS{Eggc%iosﬁcg,grodf&‘&saglﬁgyﬁw é;%%?ri?éj hesiotty i QPR gﬁetnftﬁ,g af By stage of

er -conponen ying or ¢Coupli
devElOphEm TN ¥PaEhidaDmotiel tb Himabehlbeup/movipapert profdykemay or may not

parts and/or solder materials caqnt | ated herein ma
confain g} ofthe aetuphcompopesy indenigd Haag{épsggg PR ARhE ,proagtyge may have

somg(rgg{\iligﬁ%le’nrgsd?lag é)r%tcgg&u@{eﬁ%ﬂf 5@5011%%1% hidlteriafin REQMb qbé@e fheir initial

effects on other components while being initially tested.

As used herein, the term "electronic component” means any device or part that can be
used in a circuit to obtain some desired electrical action. Electronic components contemplated
herein may be classified in many different ways, including classification into active components
and passive components. Active components are electronic components capable of some
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provi di ng an adhesi on pronoter conpound; e) bl ending

the coating precursor material and the -19 WO
wQoe4NeBFE07 PCT/ US2003/ 037663 sol vent, such PEEUS1008037663

coating precursor material is substantially solvated,

f) blending the adhesion pronoter into the coating

precursor material and solvent to forma coating

conposition and f) applying or coupling the coating

conposition to the sol der c onent ol der
dynagiefinggos srplbal ampHEcation o5t gf#po% &f ﬁg@ﬁ CRRTFy gg}cg‘ usualﬁ’req‘mes a
d. here r
powgasgylécgbfe it )?Pr%rla{%%% | g}ér splg%] gﬁo‘t? OIHIS&%TSE eoﬂg ﬁ@iH&?feéptlrQﬁfstors and

er s bas
1nte%r&5dﬂbh|r@lilts0 Pos@eiconifdnenis atesslecitonic c&ﬁnﬁdneﬁte tHab uredstatru: in operation,
fol | owi ng Honeywe] | Internatlonal Inc.'s issue

1.e., gapmmgllﬁnmape@éq:]@ﬁ aﬁ@hff ation or@lg?}i atzogy flrgifgsual\]%qe&lﬁreé}o@ower for their

Chaflﬁg%%ﬁ gor a]gﬁld el . S are gg#%?ﬁ?%%rrg%%{}??u?@h%t 1nductors ledCS

rectlﬁ%%ﬁg%%'és 60/ 396294 and 09/ 543628; and PCT Pendi ng
App ication Serial No.: PCT/US02/14613, and all

ted continuatjons, di VI i.onal s rOi
%?;l 1sgal%e class1ﬁ<§10ﬁls conductors,

co SCHORC; SRR HICRS  Futermp) tF #]gfeélﬁ T i 6h3

semﬁ@ﬁcﬁfckcﬁ‘% Srifs8BtdrR &R RAGNItbR A RREhoALRE that A1RIvA¢IRERe carriers (such
mater al’s descri bed herein may al so be used as

as elecnpB@Nhevewith @awmvxgtmmseaseman@iﬂcmc Garsat Breseies %f conductor

el ectronic ¢o nenf s and sen1co u onent
compRPETBY St TERBUH e EE ATy LopLR BesaT e gl here the
funcfigy 1st§ﬁb#§1ﬁﬁtll Qc1BfcQ EHEE aﬁ% stRhedt8sal t@@é/e)@&niély ﬂeb@tﬁﬂ to conductlon

I'n"an el ectronic assenbly ‘conprising BGA spheres, such
of cafred, Buctpas aomateaial echpltived tpaxtéchigallyrsepadtes bt camponents, while

e, e O 15 BB BT TR b oy o
matergal N S(%)?lﬁ%lctl &&Jﬁb witSendthiat rés%%%t?rk%t\’(f@e%d&'oﬂdﬂc@% 5@ Gnsulators.

ot her consuners. Exanpl es of
Exaﬁip[ﬁs%hﬁme@mﬁmm?bompmdamdﬂae aarsistors, aliales ssoowe 1asars, rectifiers, thyristors
conputer, a cell phone, a pager, a pal mtype :
and phejasAnsei®, a portable radio, a car stereo, and a
renote control. Also contenplated are "internedi ate"”

Pr ElettiosicSéifipoRSnts icbtinplabedldtotksn nelyiafso b%(blarsauﬁlcdgs PgRver sources or
and keyboards that are potentially utiljzed in
povfef enSWEESp PORELION CCEPBRPREY &° PPyl P%edrFayO‘é(Pfs%hef components, and

Se a I‘ o1 ot t " "
5B e TR 5T SATIRIEO Y 2Bl 9% B atry means
devRE ﬂ{a@?féﬂﬁé%%aﬁlg amOuits Of €lbatieal FByeOhrdtiRi chﬁhlcah@m(ttﬁmm Similarly,

the actual conponents intended in a finis

reclpr@dbﬂcto;r seemhdarypraieiesyge dm;yeqqta@@torgzdﬁ@bl@ @m@gﬁ‘@,ﬂf §lectrlcal energy
at are construc out of.co

oy el Tegatonts RNP! Yine g YOBgbte TRRI Ao R, ransitors 1Cs,

Sengb?g!gﬁ@ﬁ{étlﬁ(e\/\hl le being initially tested.

Still further, electronic components contemplated herein may also be classified as discreet
or integrated. Discreet components are devices that offer one particular electrical property
concentrated at one place in a circuit. Examples are resistors, capacitors, diodes, and transistors.
Integrated components are combinations of components that that can provide multiple electrical

properties at one place in a circuit. Examples are ICs, i.e., integrated circuits in which multiple
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As used herein, the term"el ectronic conponent” neans

any device or part that can be wused in a circuit to
wobdoaios7ssone desired el ectrical action. El ectrpei/ts2003/037663

conmponents contenplated herein may be classified in

many different ways, including classification into

active conponents and passive conponents. Active

conmponents are el ectroni c conponents capabl e of sone

-20 WD 2004/ 047507 PCT/ US2003/ 037663 dynam c .
companeBisiaBeh 9omhn&§a%w€iwm@awﬂmerg§a pyipfeg cogplex functions such
signal control, which usually requires a power source
BSr its operation. Exanples are bipolar transistors,

field-effect transistors, and int;grated circuits. . :
Pahus, spasifiquneadiments endappdications of 1ives srerials haygbegy disclosed. It

ti [ ti [, j i i . .
oo Bt BT vy P ST B s o
thosééé(’lr@é&ﬁf est@bed N iposSibRRATIRSE Glepatihg FAPEERS LdRntive concepts herein.

anpl’'es are conventional resistors, capacitors, | ,
Moreavdych orterpratingdesspecifieaticnfand tlee elpignst el tesms shaadd bopfegpreted in the

omponent s cont empl ated..herein al so i S
osS RGN o0 SUBHBLSTLE S By B L RS s
“coﬁﬁﬂgr?gz’t QoS 1@hEiBaPRIER! Bfdhad tAtleRehighedgiforals! bekt8ps in a non-

suc

as electrons) to nove with ease anong atons as
excligivamamieeghdicating thatéh refcFxma blements, eomhnerisyor spps may be present,

conponents are circujt traces and vias conprisin
or ufieh O contirest B1E he BRTERCEP WAt NP TlRars By expressly
ubstantially related to the ability of a materi al
e extrenely resistant to conduction of current,
such as a material enployed to electrically separate
ot her conponents, while sem conductors are conponents
having a function that is substantially related to the
ability of a nmaterial to conduct current with a
natural resistivity between conductors and insul ators.
15 Exanpl es of sem conductor conponents are
transi stors, diodes, sone |asers, rectifiers,
thyristors and photosensors. Electronic conponents
contenpl ated herein may al so be classified as power
sources or power consuners. Power source conponents
are typically used to power other conponents, and
i nclude batteries, capacitors, coils, and fuel cells.
As used herein, the term"battery" neans a 20 device
t hat produces usabl e anounts of el ectrical power
t hrough chem cal reactions. Simlarly, rechargeable
or secondary batteries are devices that store usable
anmounts of electrical energy through chem ca
reacti ons. Power consum ng conponents include
resistors, transistors, |GCs,

as lo

refexjeﬁc
to

-922 -



10

15

20

25

sensors, and the like. Still further, electronic
conponents contenpl ated herein nay al so be classified

w@goodiogspeet 25 or integrated. Discreet conpoPEnUS2085/€37663

devices that offer one particular electrical property
concentrated at one place in a circuit. Exanples are
resistors, capacitors, diodes, and transistors.

I nt egrated conponents are conbi nati ons of conponents
that that can provide nmultiple electrical properties
at one place in a circuitSHE£¥§ples are ICs, i.e.,
integrated circuits in which nmultiple -21 WD

I claigfP04/ 047507 PCT/ US2003/ 037663 conponents and

connecting traces are conbined to performmultiple or

conpl functjons such as logic. Thus, specific
en‘ﬁéa}e‘%éﬂ’ta?r’%&o%ﬁﬁp@ati ons of sol der materials have

been disclosed. It should be apparent, however, to
t hosddaldonipedentnartdhe art that nmany nore nodifications
besides 5 those already d escribed are p ossible

W § hout, %oﬁﬁ@giﬁbﬂ goxyﬂéﬁ"@ottﬂg d184RBHIpsRek ONBERISh 6 £inB .composition
Nbreoveg, A %

nterpreting the specification and the =
cl ai ms, c@hpridee biast baehwnbmer, mpefmoeinetdd palyniee or a combination
br oadest possi bl e manner consi stent W

h the, c ext.
I'n part thetgoirwhereig thepolgmers spppriseable &18“6 "@8&%&’%’{ g an oxyeen
shoul d th%n{ gth%fogt'éﬁ Lot 3%t &ehlatdnl % SR sFhdiIBRbSY, an aromatic ring, a
conponent’s, “or eps I'n a non- exclusive manner, o
i ndi cat iagsitiGiaietahe dagé eommpamd, £hpiredosdoxane gpoipenagombination
or steps may be present, 10 or utilized,. or con‘gh}gefd o
with ot Hereasios ailsts one BIRREMENHAL camprise @hleastione of fhe Taljpwing: an
expr essl r.efere - 4 a
pCT] Us2 B9 S Eg g, PRet Mo &P ker gropp, an aldehyde grou,
mat er i akhalog@Mbing b AiogeR anal, dghogmpango, a fised Broaatic ring, a cage
coating conposition coupled to_the _sol der conponent, ..
wher ei n compowsiag itarsiEanipeal, & hydridast prme SEUPA alcelslgfna’“on thereof.
one nononer, non-fluorinated polynmer or a conbination

t hgheabidenifit®ian of BRinPQ! Wi thenpldes eomponeaastmpries af least one
the follow ng: an oxygen
solder sphere, at least one solder ball, solder powder, at least one solder preform or a

combination thereof.

The solder material of claim 2, wherein the solder component comprises at least one

solder ball.

The solder material of claim 1, wherein the solder component comprises at least one

metal.
The solder material of claim 4, wherein the at least one metal comprises lead.

The solder material of claim 1, wherein the coating composition comprises at least one-

non-fluorinated polymer.

The solder material of claim 6, wherein the non-fluorinated polymer is an organic

polymer.
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atom a halogen atom a nitrogen atom a phosphorus
atom an aromatic ring, a transition netal, a cage

w@orpoursa7 a hydri dosi |l oxane group or a conbi nECT/082008037663

10.

11.

12.

13.

14.

thereof or at | east one nononer that conprise at |east
one of the follow ng: an alcohol group, a ketone
group, an ester group, an ether group, an al dehyde
group, a halogen atom a nitrogen atom a phosphorus

atom a fused aromatjc ring, .a_ca compound, a . .
t r'Biesss Qlilerm ptstial o f célaﬁg, dr MVAGESIR %g@dﬁr%o&pmacompmes a melting
cobi nati o S i 8¢ o RERAI R tidl @mPerature, and
1JEWW3P' %QP%Qxéggggﬁgg%%%g%e IJii“;coarlmrises g?g%éast gﬁé e
15w E8kRahe SRAasalegridali@a®inpenturs o Ber thatie, mathg tamperature.
powder, at |east one solder preformor a conbination

thereof . 3. The sold terd | wher ei
L i et cOmBoRah EompRp Lol Rl O 7

ball. 4. The solder material of claim1l, wherein the
soThiesoldampoenaiof cleimri Sethencomprising shadhesion pramagter. 5
The sol der material of claim4, wherein the at | east
ong HEhL&d \cl)\ﬁﬁ%[ﬂgss%ﬁiek 8a¢brials, cdhiprising.der material of
claim1, erein the coating conposition conprises at
| east , one- non-fluorinated polymer. 7. The sol der
mepevidng »FolderHomPENRther ei n t he non-fl uori nat ed
polymer is an organic 25 polynmer. -23 WO 2004/ 047507
PGHoVRRAOBLOR NG BedBrsoT hatasnl;der material of claim i,
wherei n the sol der conponent conprises a nelting
tenperature.. the coating conposition conprises a
thg&%(ﬁn%l%é?lggﬂti on tenperature, and wherein the

t hermal degradation tenperature is |ess than the _
neblendigg tlengrating presursor majsrial and:the polveni ol Hiah the coating precursor

Col ter - Mt byl RD Rt Frufd Efibf eatpdiiah e

adhesi on pronoter. 11. A nmethod of form ng sol der i
maugplimpshe cowipg ceipesitigr ovhel solderaoswiodent, Woerpidbp £oating

ses a one monomer, non-fluorinated polymer or a

jpr oviding a coati r}gplg)r ect rsor mat er i al

cOmposition co
combination thereof, wherein the polymers comprise at least one of the following:
“an oxygen atom, a halogen atom, a nitrogen atom, a phosphorus atom, an aromatic
ring, a transition metal, a cage compound, a hydridosiloxane group or a
combination thereof and monomers that comprise at least one of the following: an
alcohol group, a ketone group, an ester group, an ether group, an aldehyde group, a
halogen atom, a nitrogen atom, a phosphorus atom, a fused aromatic ring, a cage

compound, a transition metal, a hydridosiloxane group or a combination thereof.
The method of claim 11, further comprising drying or curing the coating composition.
The method of claim 11, further comprising drying and curing the coating composition.

The method of one of claims 12 or 13, wherein drying the coating composition comprises

applying thermal energy to the composition.
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provi ding a solvent; 10 blending the coating precursor
materi al and the solvent, such that the coating

wEe@eis™or material is substantially sol vat edP€DUSININ37663

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

a coating conposition; and applying the coating
conposition to the sol der conponent, wherein the
coating conposition conprises at |east one nononer,
non-fl uori nated pol yner or a conbination thereof
wherein the polynmers conprise at |east one of th

f dTHemmthrgi ofie ahclainyg@rer a8 omperaingHIBY S Ga%talfglcoglposmon comprises
nitr ato hosphor us m an aromatic ring, a

t @Qﬁg’? ﬁnt]teﬂTrgggo §‘§§8m88“n€%‘§nd a hydri dosi | oxane

group or a conbination thereof and nonomers that

C O sthodipf bleirs tl 1 pwhersin thasokder PPNt egprizes ghlspst one solder

Kk
o Pohfae Ay dsgPBu R0 st oAl SaH BYGT B AFt SHERCIREEom or o
Dhggﬂﬁgﬁgﬁiﬁ;gq1 a fused aromatic ring, a cage 20

oun a transition netal a hydridosi |l oxane group
a conbi nati.on there net hod of
O oL o A 1SS0l 1 T B0 s B Lol
conmposi tion. 13. The nethod of claim1l, further
C OT'RY 1 &ihBE ol EMind @1 anltereinrthagplddreompabem gompmﬂt igasfirpne metal.
14. The method of one of clains 12 or 13, wherein
dryin h tin 0S4 1]

C nErraee of 55k 3% MBI e P e B e 0
PCT/U82003/037663 15. The net hod of one of clains 12
orTHﬁmethdroé ichirgu2i wherehethe @a@tiw%nﬂ?ﬁ%@ntcpmﬂses at least one non-

rLses qﬁ%agl ng thermal energy to the conposition.
Tof claim 11, wherein the sol der
conponent conprises at | east one sol der sphere, at
| e3k¢ methedsdlctian 20attereis tiedeiympenielen organicipoOsERcIone

~solder preformor a 5 conbination thereof. 17.' The

mall"ﬁé) %Qﬁm(‘fl c?f: Maif: 1 WGl the s%ﬂegq{onmﬁﬁneﬁﬁlﬁrises a melting

npri'sés at 1|east ore sol der 18. The net hod of
C| airﬁpeilalurewhe b@atrmgtcbmpsmhdmomprm@aérmneloiﬁs?adg@@l tgmperature, and
| east one net al 19. .The nethod.o

t hwhgeein &g §]@er@1ﬁ]sdq%qd§po]& Wagyérg i§ g% ha% g’]le 1*%1@111%2%1%%%ature

of claim 12, wherein the coating conposition conprises
at An%@&:‘troﬁfé&oﬁ@ﬁnerﬂt@oﬁalpﬁ@mg izt sxidep ayerial formed by claim 11.

The method of claim 11, further comprising providing an adhesion promoter and blending

the adhesion promoter into the coating composition before application to the solder

cdmponent.

A solder material, comprising:
a solder component,

a coating composition, and

an adhesion promoter, wherein the coating composition is coupled to the solder

component at least in part by the adhesion promoter.
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21. The nethod of claim 20 wherein the polyner is an
organi c polyner. 22. The nethod of claim11l, wherein

w0 b@4/0¢Bbder conponent conprises a nelting PCT/US2003/037663

26.

27.

28.

29.

30.

31.

32.

33.

34.

tenperature, the coating conposition conprises a
thermal degradation tenperature, and wherein the
thermal degradation tenperature is | ess than the
nelting tenperature. 15 23. An el ectroni ¢ conponent

conprising the solder material .forpned by claim11. 24
Th el ANk CFAIL 25, PieteHb D OISF PaTRGRSRH EUPRHiseg ot least one

angﬁ&’{}%ﬁ)h&é ﬁrl?zﬁp bie s@Bd lpalcl:lg %gés}%o.v&cﬂ:? A9BLEHMsolder preform or a

prono nto e coating i on ‘before
apgdhsiahticnhé@of he sol der conponent. 25. A sol der
material, conprising: 20 a solder conponent, a :

oo SR et G MR B AP clfDRSSlallcast one

cogpnesaet. at least in part by the adhesion pronoter.
-25 WD 2004/ 047507 PCT/ US2003/ 037663 26. The sol der

i al, of cl.ai in th | .
gg % %@ggrorg?t%pég@c%agwﬁ SV@}%IEEEQ ﬁlsegsl,c])Z&r)e(re fgglgip&?ééﬁg gﬁrﬁgﬁsees at least one

soldey ball, solder powder, at |east one sol der

preformor a conbination thereof. 27. The sol der

mat eri al. of cl. ai 0, erein the solder c onent

ot rdde mitoridatetond Bhi by ShiEfy oTo ARG hesdred
material of claim?25, wherein the solder conponent

COMAE kslder mitetidastlannas, wisdreih thex®atiTheorspdstieom quatpaisesdt least one
of claim 28, wherein the at | east one nmetal conprises

| e QERANBEOIIPE- sol der material of claim 25, wherein the
coating conposition conprises at |east one 10 organic

polTyigesldeShatefile fetlide30, whteir ék oedantd milym@Gonvinseepaiyethylene.
the organi c pol ymer conprises polyethylene. 32. The

gg grﬁg } g{é a]{a} §égl%é§'2@ aélere‘fﬁ]ﬁ{gﬁ%ﬂhetr '38m§8£§ﬁ g:omprises a melting

el t'ing eratur

C O ataRBRSbitirtofPBRitios €6mpritdianimmatiegratisvn emperature, and
tenperature, and ) _
wherein the thermal degradation temperature is less than the melting temperature.

An electronic component comprising the solder material of claim 25.
A method of forming solder materials, comprising:

providing a solder component;

providing a coating precursor material;

providing a solvent;

providing an adhesion promoter;

blending the coating precursor material and the solvent, such that the coating precursor

material is substantially solvated to form a coating composition;
applying the adhesion promoter to the solder component; and

applying the coating composition to the solder component.
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wherein the thermal degradation tenperature is |ess
than the nelting tenperature. 15 33. An electronic

W@ ovposmsat conpri sing the solder material of cPEI/DSRB3/037663

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

34. A nethod of formng solder materials, conprising:

provi ding a sol der conponent; providing a coating
precursor material; providing a solvent; 20 providing

an adhesi on promoter; blending the coating precursor
material and the solvent, such téEF the coatin

orBuneibed ofeleiSh Al fiBeIBETARIE GATIPg LGS e CPgnEgemposition.
a coating conposition; applying the adhesion pr onot er

t oI d\BefBOl HEE1aieOBH IR cottelsing dplig agl duhi@gdleatdatigg composition.
conposition to the sol der conponent. -26 D

20 4413?%131‘8&(5{%% £ aﬁ%ﬁ gtrz%ﬁl?}q/g\erg}n ﬁgﬁrbe”ét%%f‘ﬁgco?%po% tﬁh%mpnses

ir% {h‘éﬂnal eBbrey th e @iRditioh. cl ai m 34, further
rns ng drylng and curing the coating conposition.

3r7plper-r]1§gtthﬁ q%f Bl?lglg Bgd’ wbﬁregb%glg %kge(sdogﬁ%? éﬂenigpgosmon comprises
th 5 38. Th hod of
or Bk AT REELIRC, P e conrt g, *

osi tiaon conprlses apply t her mal  ener

P e B e
SO| gx%fe P%We s%?&@rﬁﬁfﬂessoﬁ'ﬁber L B&aLr, 0&?%%‘9'(91@ solder preform or a

east one sol der ball, sol der powder, at
Iegﬁﬁmﬁmﬂnﬂga@sf preformor a conbination thereof. 10
40 The net hod of claim 39, wherein the sol der

O RORERbaS PRI 35 Sviiheih BRYbIRE CorfftdiicolBlites at st ofbolder ball

erern onent

conprises at |least one netal. 42. The nethod of claim
41Therethedolchengd, Waersin tha solder empos s coswsisppadeasyane metal.
The nethod of claim 34, wherein the coating

¢ O‘THQ ﬁiehih %f%&ﬁﬂﬁms Setn theableafd8e HeBABDMpriDaR! lyaer .
e net hod of cla|n143 wherein the organic

oI conpri se
P ﬁe methodrcl;rfJ claﬁn 34, e1n rt]ﬁ/e coatmg composition comprises at least one organic

polymer.

The method of claim 43, wherein the organic polymer comprises polyethylene.

The method of claim 34, wherein the solder component comprises a melting
temperature, the coating comp051t10n comprlses a thermal degradation temperature, and

wherein the thermal degradatmn temperature is less than the melting temperature.
An electronic component comprising the solder material formed by claim 34.

A method of forming solder materials, comprising:

providing a solder component,

providing a coating precursor material,

providing a solvent,
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45. The net hod of claim 34, wherein the sol der
conponent conprises a nelting tenperature, the

W@ o@itiont§oronposi ti on conprises a thernmal degr aPelr/Us2003/037663

48.
49.

50.
51.
52.
53.
54.
55.
56.

57.

58.

tenperature, and wherein the thermal degradation
tenperature is less than the nelting tenperature. 46.
An el ectroni c conponent conprising the sol der materi al
formed by claim34. 20 47. A nethod of form ng sol der
materials, conprising: providing a sol der conponent,
pr BYAVHIIRAg 2 2RSAIONOBPIEE 6B MRt er i al ,  provi ding a
sol vent, -27 WD 2004/ 047507 PCT/ US2003/ 037663

Pr Bkndingghesbatidlh sdcamsopmatepit Bindtherpaluend; sush el itiegedating precursor
coating precursor material and the solvent, such that
t he coamiagjiabisepbpigniiallypalvefedal is substantially

sol vat ed, bl endi ng the adhesion pronoter into the

CORlcnBRgRE&EdHESRN pidh et ko B dogbiguaaduréa? niaemaland Solvent to form a
coati ng conposition and applying or coupling the
coat i ngcegimgowinpositionénd he sol der conmponent. 48. The
nmet hod of claim47, further conprising drying or

CULLAY IdoNBe 6L TbinbO&tion the bl e ®inkRtheat
cl g?ﬂ%f%@fcg%hgp %on‘prlgsi ng drlc))/ril ng gnd guri ng tehe

coati ng conposi.tion.. 50. The .nethod of ane of cl.ains »
36 Tor Diod aTaim d biyiRG CoRBTBRITIE SoHEDg 1 il Smposition.
conprises 10 applying thernal energy to the

C ormme sidthaiof chelim 47 @urthet tuomiprisingdrgingfand aiimgthé 8oatingd®mposition.
wherein curing the coating conposition conprises

PP e U588 PTRAB L B Tioncompris

met ho

conpplyiRIhéinadl eagby @le sompesitiorsphere, at | east one
sol der ball, solder powder, at |east one sol der

15 nhi [ 3 .
b 5 A 1 T g e
| e3pplyRiRaheAehierbRtd the cOpostiéh. met hod of clai m 47,

wherein the sol der conponent conprises at |east one

rg;gie%ﬁgg%{ &gingghgg’ﬁ%rg% T?llg g%lg]erS(%mpyc@l%{lteéo%ﬁrPsees %{ least one solder
sphere, at least one solder ball, solder powder, at least one solder preform or a

combination thereof.

The method of claim 52, wherein the solder component comprises at least one solder ball.
The method of claim 47, wherein the solder component comprises at least one metal.
The method of claim 54, wherein the at least one metal comprises lead.

The method of claim 47, wherein the coating composition comprises at least one organic

polymer.

The method of claim 56, wherein the organic polymer comprises polyethylene.

The method of claim 47, wherein the solder component comprises a melting
temperature, the coating composition comprises a thermal degradation temperature, and

wherein the thermal degradation temperature is less than the melting temperature.

228 -



56. The nethod of claim47, wherein the coating
conposition conprises at | east one organic 20

w@eiogoe1s07 57. The net hod of cl ai m 56, wherei n PEEUS2003/037663

59.

organi ¢ pol ymer conprises polyethylene. 58. The net hod
of claim 47, wherein the sol der conponent conprises a
nmelting tenperature, the coating conposition
conprises a thernmal degradation tenperature, and
wherein the thermal degradation fenperature i.s |ess

t hAn eleoRig (cOMPENENS HEPESIDE Hie S-OE’%Y %’f%@ﬁ?@&é %@5 ?Falm 47.
PCT/ US2003/ 037663 59. An el ectroni ¢ conponent
conprising the solder material fornmed by claim47. -29
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