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the two sets of electronic conponents. The bonding of the circuit to the
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pressure, to activate the ACF.

During the heat seal process, the electronic components need to be protected from
crushing or marring applied by the steel tool head and non-planarity needs to be
accommodated. At the same time, the tool head needs to be protected from the ACF that may

15  adhere to the tool head from the exposed areas between the electronic components.
Traditionally, the modes of protection have been from skived PTFE (2 mils or 6 mils),
silicone sheets, PTFE coated fabric (2.0 mils) or a combination of PTFE, silicone, and a
metal sheet. These materials are in the form of continuous roll of material so that the sheet
can be indexed forward providing a virgin area in the heat seal area. Problems have arisen

20  with these materials regarding either sticking to the electronic components or failing after a

short number of cycles, for instance, less than 10 cycles.

With the increase in the size of LCD television and economic pressures, interest has
arose to provide a composite that serves to cushion the electronic components from the tool
head, level the pressure along the full length of the electronic components, and release from

25  the ACF. The expectation is that a cushioning product would have the ability to maintain its

properties under multiple heat-sealing cycles, reducing cost per cycle.

Hence, it would be desirable to provide an improved cushioning material as well as a

method for manufacturing such a cushioning material.
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BRIEF DESCRIPTION OF THE DRAWINGS

15 The present disclosure may be better understood, and its numerous features and
advantages made apparent to those skilled in the art by referencing the accompanying

drawings.

FIG. 1 includes an illustration of an exemplary composite cushioning structure.

DESCRIPTION OF THE PREFERRED EMBODIMENT(S)

20 In a particular embodiment, a composite cushioning structure includes a fluoropolymer
layer having a major surface. The composite structure further includes a polymeric layer
overlying the major surface of the fluoropolymer layer. In an embodiment, the
fluoropolymer layer may be disposed directly on and directly contacts the major surface of
the polymeric layer without any intervening layer or layers. In an embodiment, the

25  composite cushioning structure is placed directly in contact with a heat platen of a hot press.
Typically, the hot press is used to heat seal an anisotropic conductive film (ACF) that is
sandwiched between two opposing layers of electronic components. In an exemplary
embodiment, the composite cushioning structure offers cushioning to the electronic

components from the heat seal platen. Further, the composite cushioning structure offers



25conposite cushioning structure is placed directly in contact with a heat
pl aten of a hot press. Typically, the hot press is used to heat seal an

ani sot ropwo 20avdumtti ve film (ACF) that is sandw ched betragars2amo43peosi ng

| ayers of electronic conponents. In an exenplary enbodi nent, the conposite
cushioning structure offers cushioning to the el ectronic conponents from
the heat seal platen. Further, the conposite cushioning structure offers

| eveling of pressure fromthe heat seal platen on the el ectronic conponents
during the heat seal process. An exenplary fluoropolynmer used to formthe

f | uor opol y revelidgaof @resduredtothdBxsheat skud O bry thie Elgctrofip Gdnypdldnts dingrgkd hearer ,  or

pol ymer bl en %qgged froma nononer, such as 5tetrafl uoroethyl ene,
hexafluoroproBy ene, chlorotrlfluoroethylene trifluoroethylene, vinylidene

fluoride, vinyl fluoride, perfluoropropyl vinyl ether, 4mgrfluoronethyl
vinyl ether, oPngHSMREBHIIRRPIBA Ustidp & therlypropalumesiayer idesa uor opol yrer i s

DE! yt gt r af Immbpxejgﬁaj @g&yxﬁd?-ﬁﬁﬁlymﬁiﬁﬁ PRy radr Ylehd f80%eQBOMHRINGmér] dluFHSasrm-y Ibebftast ,
skive extru tetrafl uoroet. eis ¢ ia avai |l abl e
£t om ScrpL BT e dE Ry Fit GBS e R DGRES FRuor | nat ed

et hyl ene prvplitiean Gucﬂ‘xdmwﬁrymron@d:lid?ﬁluor@rc@plpmiyym mefflubretnetafl vingt adet,hy| ene and
perfluor oprg ?E%}J co}ﬁbfﬂxtlon?l{ ng F%)%ple he fﬂB%Pglgrg& 1so}$ol};t$rhﬁlﬁ>frole%ﬁofeoet hyl ene and

per fl uorone Vi n copo
t et raf | uor et En%npém)omlamcr@ﬁhﬂsmlbe wt étlw#loen%méfrdd A

chiorotrif Iﬂag,w@ﬁme@@@m(@%n@mlgqwﬁm AEASEbE] Uor oet hyl ene (PCTFE), poly

vi nyl i dene 15 fluoridé erpol yner including tetrafl uoroethyl ene,

A AL R o B R A e e T bR X

(FEP), a copolymer of tetrafluoroethylene and perfluoropropyl vinyl ether (PFA), a
copolymer of tetrafluoroethylene and perfluoromethyl vinyl ether (MFA), a copolymer of
ethylene and tetrafluoroethylene (ETFE), a copolymer of ethylene and
chlorotrifluoroethylene (ECTFE), polychlorotrifluoroethylene (PCTFE), poly vinylidene

15 fluoride (PVDF), a terpolymer including tetrafluoroethylene, hexafluoropropylene, and
vinylidenefluoride (THV), or any blend or any alloy thereof. For example, the fluoropolymer
may include FEP. In a further example, the fluoropolymer may include a copolymer of
tetrafluoroethylene and perfluoropropyl vinyl ether (PFA). In an exemplary embodiment, the
fluoropolymer may be a polymer crosslinkable through radiation, such as e-beam. An

20  exemplary crosslinkable fluoropolymer may include ETFE, THV, PVDF, or any combination
thereof.

In an embodiment, the fluoropolymer layer may be treated to improve adhesion of the
fluoropolymer layer to the layer it directly contacts. In an embodiment, the treatment may
include surface treatment, chemical treatment, sodium etching, use of a primer, or any

25  combination thereof. In an embodiment, the treatment includes chemical treatment, such as
sodium naphthalene surface treatment or sodium ammonia surface treatment. In an
embodiment, the treatment may include corona treatment, UV treatment, electron beam

treatment, flame treatment, scuffing, or any combination thereof.

Typically, the fluoropolymer layer has a thickness of about 0.1 mils to about 3.0 mils.
30  For example, the fluoropolymer layer may have a thickness of about 0.15 mils to about 0.30
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copol yner of tetrafluoroethylene and perfl uoropropyl vinyl ether (PFA). In
an exenplwoyoawbominent, the fluoropolymer nay be a pol yegrusesionsioreakabl e
t hrough radi ation, such as e-beam An 20 exenplary crosslinkable

fl uoropol yner may include ETFE, THV, PVDF, or any conbination thereof

In an enbodi nent, the fluoropolyner |ayer may be treated to inprove
adhesi on of the fluoropolynmer layer to the layer it directly contacts. In
an enbodi ment, the treatnent may include surface treatnent, chem ca

treat ment, migdiidm caibedime, thoffieropdlynger yériRs havdra tiflékness of dbourlionglsitn t her eof
In an enbodg&ent the treatnent includes chem cal treatnent, such as sodi um
napht hal ene sur%ace treatment or sodium armonia surface treatment. In an
enbodi nent, the treatment nmay include corona treatnent, UV treatnent,

el ectron beam flPeBlyRsHE IayTrloéi‘ﬁ’é“ thedlyprapabimer &ygr f1 sagmbegdimentyhec onrbi nat i on

t her eof polymerlc 1a§Ey ik dovtactd dﬂ@ﬂﬁdrép@ry&m@éfrerhe |p61yﬁér1ch®§r @ctdes ckrrss of
about O. exa | ymer | ayer

or opo
may have51 a Wﬁﬁlﬁgtglag‘fsu%ﬁéﬁ‘?m@pli%lcsrﬁ"ﬁéhefni‘)osg{gﬁﬂexﬂm%l?;fy pil’i?' °®1n an
enbodi nent ,mdtdiiel hdyuadhalp Giliyaiey. Th ayﬁrbodtmynthaa@bmetlhm@tkrﬁw&muws sxahmst 2 0mls
to 3.0 ml The. ayer overl.ies t | ayer. In an
enbodi ment Sthatt ﬁlay D udeyn%n&aﬁ(ﬁflg) er - di c}rl %Scstﬂfcone(? ﬁ’fn er(?tfosrrn eﬁ%rrs%’psbl aﬁer | ayer.
The pol yrrerdlrceﬂhmlexanq:, d@thulswa@, @mbw@pxaue mthﬁlletillyibﬂ;)chh as ther m)pl astics

and therno licones. In
an enbodi m%ﬁ%t@lpré!érls%&é&ﬁ@ﬁ%ﬁoﬁéblﬂﬁ Ogﬁ?ﬁg &I ﬁ%{mg@bﬂm ?hg Slﬂgdsn y'g eal<'3111t§éhrray i ncl ude

pol yal kit siPpsteReyszmapbhsr GICRY | AR exsHBlam Siligons is lﬂblfiﬁ’élépnéfubheriﬁlrs@éursor such

as di met hylssid a@xaﬂa@smﬂm& lasitcens anBer. GoRmeRMIBivhiMbRRESs-linkable liquid
met hyl et hyl sl | oxane, yl.si |l oxane, or conbi nations thereof. In an

rq

embodi ment ,SUE ARE T8Y0EE g B ﬁ"é} ﬁlaﬁt %&mﬁf%‘}‘?n@l’@bﬁ?b ndre Slienme ay brfelyBeic 35CR) . An
exenpl ary aﬂdtmm rmalyzsd @erbmqanadlysedl (br(cOrﬁ’ﬁnat’tluiDmafeof( Eﬁﬂ?)h,qula sﬁﬁbbnaﬁlbeers
cross-|inkabl %efwaqqﬂe cone

or oss- | i nkar%aly om for examr]iﬂe % er andlgam&{m W& IFUJ¥ er ?o yme.rla mgtell-lal ils.

srrfic o one
rubber . 157 hen%’lllllqh@@nl@nm'y epxy et @y yfz@dnatlgmtbﬂﬂésAm ml}{nwumamfatsmtaplzém per oxi de

catal yzed, cqgmo%ag%m&g' %hgmésg%ldlnégq&nm&w%g silicone rubbers may be

avai l able from for exanple er and Dow Corning. Further polyneric

rial
materials In an embodiment, the polymeric layer may include a thermally conductive filler. In a

particular embodiment, the thermally conductive filler is present at an amount of greater than
about 20%, such as greater than about 25%, such as greater than about 30%, such as greater
20  than about 40%, such as greater than about 50%, such as greater than 60%, or even up to
about 75% by weight of the total weight of the polymeric layer. Any thermally conductive
filler may be envisioned that improves the conductivity through the polymeric layer. The
thermally conductive filler is preferably selected from a variety of materials having a bulk
thermal conductivity of between about 0.5 and 1000.0 Watts/meter-K as measured according
25 to ASTM D1530. Examples of suitable thermally conductive fillers include, but are not
limited to, boron nitride, aluminum oxide (alumina), aluminum nitride, magnesium oxide,
zinc oxide, beryllium oxide, silicon carbide, nickel powder, copper flakes, graphite powder,
powdered diamond, iron oxide, carbon black, and mixtures thereof. In an embodiment, the
thermally conductive filler is aluminum oxide, aluminum nitride, boron nitride, iron oxide,
30  carbon black, or combinations thereof. In a particular embodiment, the particle size of the
thermally conductive filler, the particle size distribution, and filler loading (concentration in

the polymeric layer) are selected to maximize packing and thus produce the most efficient
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less than about 2.0 mils, or even less than about 1.0 mil.

25 Optionally, the composite structure further includes slip layer disposed over the
polymeric layer. In an embodiment, the slip layer has anti-static properties. An exemplary
slip layer improves the release properties of the composite structure, i.e. does not stick, to the
tool head of the hot seal press. In a particular embodiment, the slip layer reduces the
coefficient of friction of the composite structure. For instance, the slip layer reduces the drag

30  of the composite structure as it is being pulled through the hot press equipment. Typically,
the slip layer may be the outermost layer, i.e. the top coat, that is in contact with the heat

platen during the hot press process. In an embodiment, the slip layer overlies the polymeric

-5-
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t hereof. Ot her It :'nmfutibddimbﬂt,i theoshie Ia(yerbblenckredagﬁ-sfweicammalxlahle idﬁliﬂwecmy Wacker .
{:ﬁ;f_ 23; S!I'Iyt%lug%tt(l)e {nlcr%"c%s%the ti- statlﬁ glcj)ge?tleg hF tﬂe sl ayb etpmoé%g rréastegla tﬁa%%o”% gaH lon
such asZ2ibdgt mgu@ tlpﬂ gdditiyeg Aaigt@ms ﬂ“@t @crﬁqsp the antl- stat1c propemes include, for

example, amines (quaternary and others), carbon black, esters, metals, carbon and graphite

fibers, inorganic fillers such as antimony tin oxide, indium tin oxide, silicon carbide, tin
antimony, grey cassiterite, zinc oxide whisker, aluminum powder, copper powder, gold
powder, molybdenum powder, nickel powder, silver powders, solid and hollow glass spheres
25  coated with metals, conductive polymers such as polyethylene glycol, and any combination
thereof. Typically, the additive is present at an effective amount to provide anti-static
properties to the slip layer. In an embodiment, the filler may be added in an amount of up to

4%, such as up to 10% by weight of the total weight of the slip layer.

The kyers of the composite structure may possess other properties specific to the
30  intended use. For instance, any one of the layers may contain fillers, mineral fillers, metallic
fillers, stabilizers, additives, processing aids, colorants, or any combination thereof to change

the appearance or other physical properties of the polymeric layer.
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In an enbodi ment, the slip layer is rendered anti-static. Any reasonabl e
additive may be used to increase the anti-static properties of the slip

| ayer, cowparadii®mia material that does 20 not include Ph@/tsdeioniings
Additives that increase the anti-static properties include, for exanple,
am nes (quaternary and others), carbon black, esters, netals, carbon and
graphite fibers, inorganic fillers such as antinony tin oxide, indiumtin
oxide, silicon carbide, tin antinony, grey cassiterite, zinc oxide whisker,
al um num powder, copper powder, gold powder, nolybdenum powder, ni ckel
powder, sil ver Apewshlsy estobindntaifie cdnglobivwugdoaiss steptueer 168 isafustoatied Wi t h
metals, co cti A ’

conbi nat i orrlkq?hle' rj\e{lgfc &gﬂfg‘%%%g‘i“%%%‘ %gagg%%{p? |E}J\;/Heél lﬁgé%@e}}séglﬁ% agltgj% g%ﬁ% fective
amount to pPbvAdelymericlayst Hojorerligs disanajdr eufapeol Of wEthe flpgroppkyiper layer H2an

enbodi ment , AstsB@ if Fid. @rmdRynREc ﬁﬁé’@@% thdy dhRctEEBMA th@hud@otyﬁleﬂi%er saach as up to
10% by wei ght of the total weight of the slip l|layer. The |ayers of the
conmposi t® 3{1 Ao Enepaipe prISEestrusture 100 giep Heiuds %PE%’@GFW’EPID&%&YF‘HQS 30

i nt ended USgconkof withtkd eRric B 1@ AsGhovini# | ayers may contain fillers,
mneral fillers, metallic fillers, stabilizers, additives, processing aids,

colorants, or cC | g I Do man or ot her
#Y 1 tﬂ%h?ﬁ%ﬂgg%i& ﬂ)@ Ir?agfbf %&e%ﬁ%ﬂgﬁ pBlg)Igerﬂq 08Nf&n

physi cal properties o _ yneri i ) An exenpl ary enbodi nent
of a conposmbedimentbeiempesite strugieted P@mappclpdg ap joptipsplship lexpr il ¢igpgedan  The

conposi t e std et ihydclogdes a fluoropol ymer |layer 102 having a major
surface 104. A polyneric |ayer 106 overlies the major surface 104 of the

fl uoropol yner Laver 102, ) Lo Fl ) ric | r 106 may
directl 36 cont aérf é/nteﬁnebo%%%‘ﬁ%’ﬁgoep%) gnlsét? §t§mgrma%8§%°br§edlq%°%%rﬂeaelﬁrﬁgh88%nt, t he
conposi t e Staludes preedingOflueeppolymerilayde Tapicalyt thofiwropplyinerflayecinmgbel ayer 108 in
contact wt I I i e

rei nforci ngegﬁr%dgg’rc S%O%Eﬁn‘%gg%éﬁﬁ%%%@ggeﬁd tﬁ%&%ﬁ%ﬁ ﬁogﬁ@ré erf%% I n an
enbodi ment , O {438 NLAMBES # eaEries struGRiey A2 DRYiPuisRgmbofiBrRfdEe Bierppbmeiatesis| i p | ayer
110 di sposeglcauedloR@ cdrdr BinRfued. Hterh@id barrld) Gruchith BredémRBDOGH BNt , the
conposite s ructlure may be fornme tt rg)quh a rret.{;ulod[ t hat A0 Iudets provi di ng
a fl uoré%ol polymerdayer opge the cqmpgsite s 1y Ep oy PR AR RRYEF EH8 ext ruded,
cast, or skho@ehpbyte afigtufec AsOpabtricretdont. mdybey bayimiettine. Theuatiopol yner | ayer
my or nay i Octturé grcfcrﬂgr%asaa tﬁl%lgr{eéselﬁ ﬁltilg %Ca%cg'lutcghﬁlg.n e aerﬂtwtlérgll)'lollésa{‘rll‘er Elng%?sdl mant.’ the
f 1 uor opol yrer 1 “E&EY "1 ‘¢Sated of A darri &r structure. enpfary carrier
st ruct ur es reevideddhmayel shlieshto rhyeredsnable satappickinentr It agagicularrsebodimentc onposi t e

structur e i, 4RI m¥¥i§&9ﬁi¥ca1§r;9(ychg£¥%hgoodiﬂxﬁ. thalefl ddigg COMPOSI L e structure.

A typical carrier Structure _ yim I'I'm The carrier structure
ypLeally hos ahS BLATESS: Bt s Tl SRSRrblcal | or 0Pl YT
I n a parti qulyakrielio dvatiatngd didalyfcbntatsaipdlugropslyhs layleriihoatlahy et ched, such as
sodi um nap hl}ltlé]r%!argrpgqay%} gr'?z%%r‘s. The application of the polymeric layer is typically dependent

upon the material used. For instance, the polymeric layer may be processed. Processing of

the polymeric layer, particularly thermoplastics, may include casting, coating, extruding, or
25 skiving. For instance, the composite structure may be formed through a method similar to

traditional film coating methods. In an embodiment, coating methods include, but are not

limited to, extrusion coating, Knife Over Roll and Reverse Roll coating heads. Any

reasonable coating method is envisioned. In an embodiment, the polymeric layer may be a

solvated thermoplastic or thermoset material. The solvated thermoplastic or thermoset

30 material is typically processed on a coater that supplies sufficient time and temperature for

drying (volatilizing solvent) and any curing of the material.



20The nmethod further includes providing the polyneric layer. In an

enbodi nent, the polyneric |ayer overlies and directly contacts the

fl uor opolwyoepilaymn w t hout any intervening |ayer or | aperaiS20io®43076
application of the polyneric layer is typically dependent upon the nmaterial
used. For instance, the polyneric |layer may be processed. Processing of the
polynmeric | ayer, particularly thernoplastics, may include casting, coating,
extrudi ng, or 25 skiving. For instance, the conposite structure may be
formed through a nethod simlar to traditional filmcoating nethods. In an
enbodi ment, coaiinnghboadinkrodse dompdsitel @ructts tmag irelutiod relnfodingdalyet. oOTheeXt r usi on
coating, Knife r Roll and Reverse .Ral] coating head Any reasonabl e
coat | ng’ metHoe LR ST B dhBn B b R S e Ry er nmy be
a sol vat ed lpieessisp bsitbe lageroit ditchtbrqoniaest: Ansitseitablg methqthmayshs|egeitiengd.t lnan nopl asti ¢
or ther nos el b3 BmRURS bidorcing laty).(rghd?% s R RCRBIRA: BkramGAGhGT that supplies
sufficient tinme and teg;%erat are vol atilizing solvent) and any

. nper or drying
curing of teHEodRenG thegpintorcing layen payhg 1%86?‘?1%?1@‘}“@%“&6%6%‘1%@ structure nay
incgude g rp{téiyﬂlﬁﬁﬁl@}ieﬂﬁidr&%/ﬁévidinlghﬁef ;mgmt : ﬁalapa‘r.f BiaSPas felﬂﬂaoaihﬁnt,rzﬁi n}‘ Ior ci ntghl ayer
i s dependent, upon the erial of the reinforcing |ayer as well as e
| ayers it QFPEETEAYEHD D PEvOH IR B e Hol” PG H6 BRAG Bned. | n an
enbodi nent ,aviilable imgiefidl @tag indlydd vg@fordiylayeesubindalyrmbidepwithpime i ¢ | ayer. I n
anot her 5 ergpodriicrrlgrétr, the reinforcing layer may be |laid between the
f 1 uor opol yr?elymleay& ‘and the polyneric layer prior to providing the
polyneric layer. In_a further enbodinent, a reinforcing |ayer may be
provi ded® wi t hi f PFEbplmsaihs Emposije gtructg may %?%?csélpéﬁyﬁro%ﬁﬁeéﬁ"é?blley avail abl e
mat eri al  mayetiod&lajiBeusad fo@labd 8¢ GipMFed AR conpdlsd attinal e stdegdded Wi thin the
pol yneric | osite_ structure may include a

ayer. .10l n an_enbodi nent, t co ,
slip |ayer ty‘%ﬁ‘?by flependant 9p fhg s 1ﬁ6’ateﬂaéy‘}segg°rﬁ’§é lesr-of Qé(‘f@ta’f"r‘iet[l%thp | ayer on
t he conposiliyer miy echstirceated] dxtrudvet teed, ioslaminptied dh kb pardefre adesdimeaty tiehe speci fic
mat eri al us far e I r. For jnst e 0] may be cast,
Coated ext b mek B eoieh Ran B B sl ekl ARG et DSl A B, T0Y OF
slip | ayer digdadsuedat ed, such as by gravure coating. Wien coated, the slip
| ayer may by 15 dried and cured. The final steps of formng the

conposite \Mi tr ugheHiRl S8y offaﬁﬂmgige &hﬁb@@istﬂ@tuieh@y@&[ﬁa@ﬁiﬁpﬁlgsﬁerddﬁl%m@ fr omdt he
carrier, en. a garrier .is used. .,The c osite structure ma e, trimmed to
any size erITSHaR e Frrisr WIER & AT AT UStih tIga AT SEYATCBRISTEAP et ur e

may be up taoy Sizeenvigbred.sInei pdeicular embodiment, the composite structure may be up to 1.5

meters wide.

20 Once formed, particular embodiment of the above -disclosed composite cushioning
material advantageously exhibit desired properties. For instance, the composite layers have
uniform thickness and compression deflection. Further, the materials of the composite layers
are typically chosen such that they have similar coefficients of thermal expansion. Desired
properties may include anti-static properties, thermal resistance and the number of cycles an

25  area can withstand during the heat sealing conditions. A cycle is defined as one time under
heat and pressure and one time in a “rest” position. Typically, each specific time of the hot
press can vary betweenmanufacturers and parts being manufactured. In an exemplary
embodiment, a total cycle may be about 5 seconds to about 15 seconds of the hot press in
contact with the electronic components with the heat seal platen at a temperature of about

30  330°C to about 400°C and a pressure of about 3.0 MPa to about 5.0 MPa. The hot press may
then be at rest for about 1 second to about 5 seconds. In an embodiment, the average total

cycle time is about 20 seconds. In a particular embodiment, the composite structure may

-8-



200nce forned, particular enbodi nent of the above -disclosed conposite
cushioning material advantageously exhibit desired properties. For

i nst ance,woheticamposi te | ayers have uni formthi ckness amrdTasa@oasRTeONn
deflection. Further, the materials of the conposite |layers are typically
chosen such that they have simlar coefficients of thermal expansion.
Desired properties may include anti-static properties, thermal resistance
and the nunber of cycles an 25 area can withstand during the heat sealing
conditions. A cycle is defined as one tinme under heat and pressure and one
time in a "wigstuid aptcsét BbooL5 cyal¢si el griater €A ibosyBOCY dldsCsuth aﬁf@re@n‘er thdfne hot press

can vary be grurers and T AR bei manu act n an exenpl ary
enbodi nent %}é\ﬁgg%@{&’ engreaterﬁbana% outcygess“él?:lor% SPY out ¥Ls§ seconds of the

hot press iqhangemﬂiﬁ@@gawelyhnmwéﬂsauémnra@dﬂe@ase@wp@tmnﬁscovdmgho tthe heat seal
platen at apie@Rel %Mbﬁ gpgft@%%uré”g B ndte am%scﬁ&fa@ea@%& ipressure of
about 3.0 MPa to about 5. . The ho%‘mgl)ress may then be at rest for about
1 second® t FleiEBRiERd bgsed ar WS INSPEFioR MEARERATGHIR Visua] W@EQWEP%?@%SthdWaI cycle tine

i s about 20n&eIEieMids for bflecBorPdEphyskull dgrafidad HIBRlcturd, he conposite structure
may wthstand at | east about 15 cycles, such greater than about 30 cycles,

such as great € &n@%o Ql‘Htth4(%m. gsﬁ tuI%rhas Y ragfe% lretsﬂ gl?r%urt eSQ cycles
wi t hout property or qh anges nega Ive rrpﬁcl‘t its
cushi on andof rpse agstes. plfcmpéiameébe thmeldﬁseﬁang? nay baﬁboe?ﬁa@di\/mlto abttunéliabi lity of

the struct ueng s Weihad iRl olddRe @QQX@HQ%SPﬁb bdn BERdinfHC he Bhngosite® €t €r m ned
based on visual inspection, nore specifically, visual Inspection unassisted

by magnil$i CS&P?“BﬁcaFldY‘thﬁ@‘flé‘E:“( PegFpresTOsTySieshe P geSPATon of the structure.
In an enbodi ment, the conposite structure has a desirabl e thernmal

resi stance dur iFnlgsuslﬁxmiﬂg@Gtvel{hrgésrshmals%prot%@wof ielrsttaaizcempdntres, thaer mal

resi stance g ﬂlf ) 1. 8S asured in
accordance w ?‘?R%g% as%gsi%déé{e%g 086%%%1&%&%311 le.b%eat (%ast?ttzl 10 structure
can W t hst agironingorpensite gad aysokewic cuduptivg fitny AGR Inegiswarctpe slipdayerusr

cushi oni ng/ theeé()ﬁl!pi)sﬂg sthutireti@ dﬂ@c@-&onﬁ%thﬁﬁ&ﬁ@cﬁﬁate‘ﬁfof @1[3 aGk £ter}Jré§s cqnmponents, the
corrpomgf rial has desi L% rel ease %ﬁtl es fromthe tool head, i.e.
erf™

heat pl OPH MBI S Fidh P Plesein e AT BT P RO AUSEF e 11 m
(ACF). In Fbaﬁthdt Gth B heat pletess | Typmil@)/eﬁﬁeaﬂﬁaten is a material such as a ceramic or a

metal, such as carbon steel. The composite structure has release properties to the heat platen,

i.e. does not stick. Particularly, the layer of the composite structure that directly contacts the
heat platen, i.e. the slip layer or polymeric layer, has release properties that withstand

20 multiple hot press cycles of temperatures of about 330°C to about 40(°C at pressures of
3MPa to about SMPa. Further, when the composite structure is in contact with any electronic
component and anisotropic conductive film (ACF), it has desirable release properties and
does not stick over multiple cycles of temperature and pressure. For instance, the
fluoropolymer layer may be in direct contact with the electronic component to be bonded.

25  Particularly, the fluoropolymer layer in contact with the electronic component has release
properties that withstand temperatures at the site of the bond line between the fluoropolymer
layer and electronic components, i.e. a bond line temperature of about 175°C to about 200°C

at pressures of 3MPa to about 5SMPa.

Any further applications of the composite structure include, for example, uses when the
30  properties such as the above-mentioned antistatic properties, thermal resistance, and/or

cushioning properties are desired. The composite material may also possess other properties

desired for any particular application envisioned.
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the conposite structure is in direct contact with the heat platen of the
heat seal press. In 15 anot her enbodi nent, when the slip |ayer is not
present, wbeopaliyreeric | ayer may be in direct contact wpPCh/ush@oidsre pl at en.
Typically, a heat platen is a material such as a ceramc or a netal, such
as carbon steel. The conposite structure has rel ease prcperties to the heat
platen, i.e. does not stick. Particularly, the |layer of the conposite
structure that directly contacts the heat platen, i.e. the slip |layer or
polyneric |layer, has release properties that withstand 20 nultiple hot
press cycl eXadiPltenper at ures of about 330C to about 400" C at pressures of
3MPa to about 5MPa. Further, when the conposite structure is in contact
with any elmgivifiii £ conponent and ani sotropic conductive film (ACF), it has
desirabl e rel ease properties and does not stick over nultiple cycl es of
tenperature an ressure. For instance. the fl er may be in
di ggct cont act g‘f}m%t%np e?le e Foglﬁcleco%%ﬂ% Oﬁtenﬁattentap%ﬁ)m %%?&n S%s articularly,
the fl uorop@dtytramutpayeﬂs anfp mlyulaidetﬁlwi(abvutimﬂsebémtlls)owhldnsmwb@went has

rel ease prq gtﬁ§lsh{)}éh51¥!%m%91 8@%&%&5&%@@ tﬂ%ﬁﬁﬁ%&t?ﬁﬁtdﬁe bond Iine
bet ween t he or opo ayer ahd tronic conponents, 1.e. a bond line
terrperatur@emolyaﬁéﬁ%m@%@waﬂb@medyﬁba@d&!nrﬁp}ébaéqﬂﬁ egh.of 3MPa to about
5MPa. Any further applications of the conposite structure include, for
exanpl e, uses \Mitednchbmﬁm&enpﬂimp%ﬁérmheausdﬂedazﬁthtahﬁuiabiﬁaﬁe ALY ktened antistatic

properti es’l%ckngsg%?aboute?sd 11'156% Cboﬁt 2@6%110rdr1e ftﬂlegers]sl 1312% {cﬁ&%@éﬁ%i@w?r ¢ desired.

The conposite nat 80 possess ed for any
particul ar salpﬁp)ilelndvatmmmmwaﬂy avedable as EXWivVPUED [ 4EXVRIréd [ISRAnviex eRiplraky sanpl e

I's prodygedyQneer F4HPPe corHBJsf?J !stﬁl' w1th':her Gibrier, 3 the -EFEatéd' Jn{ﬁ‘ ah%ntfs{dﬁ@?x cast at
aboutOZSmIsontoaB %lme i ' m (about which is
used as a ¢oating that includes Dow Corning® 3715 Topcoat having a thlckness of not greater than

about 1.0 mils. This composite, still with the carrier, is then converted by stripping the

polyimide carrier away from the composite. The composite is then trimmed to size.

15 EXAMPLE2

An exemplary composite material is produced with fiberglass reinforcement. For
instance, a coating of a cross-linkable liquid silicone rubber (LSR) can take several versions
with the supported version. In a first version, a fiberglass fabric is fed through the coating
head at the same time the cast PTFE/carrier film so that the fiberglass fabric is in intimate

20 contact with the cast PTFE. The liquid silicone rubber is driven through the fiberglass fabric
by the geometry of the web path to the oven. In an embodiment, the fiberglass fabric is
substantially embedded within the cross-linkable liquid silicone rubber. The oven is at a
temperature and line speed sufficient to dry and cure to liquid silicone rubber. An additional
skim coating of liquid silicone rubber is then put on top of the cured silicone to eliminate any

25  texture imparted by the fabric. The finishing steps are similar to the composite in EXAMPLE
1.

In another embodiment, the placement of the fiberglass fabric in the composite can te
controlled by coating and curing a thin coat of silicone of about 1.0 mil to about 7.0 mils.

The fiberglass fabric is then fed on top of the cured silicone and a second amount of silicone
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5 carrier. This is done using a standard dip coating nmethod of a PTFE. The
film cast PTFE on the polyimde carrier is chemcally etched wiwth a sodi um
napht hal ewe 2et1ah1701 The etched filmstill on the carPcg&muse&o®me coat ed
with a liquid silicone rubber at a thickness of about 7.0 mls to about
25.0 mls, dried (if necessary) and cured. The liquid silicone rubber is
comercially available as a two-part platinumcured LSR having a Shore A 10
durometer of 70. The conposite, still with the carrier, is then coated with
an antistatic/slip coating that includes Dow Corning(r) 3715 Topcoat having
a t hi cknessis epliaiad thy tepat e fabHarThabaoid cbat®f siiidose iF Ittieﬁdx@sarmbﬁiretieln thiki || with

the carrier by. st.ri ppi the ol y. e er avvayfrom
e Sonmoc eIl SUEE LA DY LR RO E. RO B RS
exenpl ary oiﬂwéﬁlﬁt?@nmteerl al is pr oduced W t h fiberglass reinfor cerrent. For

instance, a coating of a cross-linkable liquid silicone rubber (LSR) can
t ake sever atxaepPsE®ns with the supported version. In a first version, a
fiberglass fabric is fed through the coating head at the sane tinme the cast

PIFE cargl et T1d fPQchial éqrﬂﬁ%lﬁ fif R 3ndaBEL ki chibiild ¥yl qBRbe 20 contact

with the cast PTFE i cone rubber T1s rlven through the
fi ber gl ass Kb kelgngd), whieh i sestinst IPayhtb?ﬂenF kishade Bl thetstepsae thhmegeabovel n an

embodi ment , wiag the LQ@éfgtlc@l%ﬁr frafxhnbiplk, She%ag&mtlt f@kd %a@mﬁﬁpﬁ@ pptthin the
Cross- Ilnkfgle | i quid | i cone ru% he oven is at erature and

line speed Riofp &%Htswwa% % Shorses é‘ﬁ?%et‘tf@f 10 eigd it §?°F$"t®rt‘éd ?Llﬁ‘fﬂibé"#’e An
addi ti onal @)lﬁpﬂﬁlteBaﬁehla@te@fwn|hlaﬂbhtid;taﬁb lshiccvBngrhibcitdes DotwltBming@t37on top of the

cured si) el i at e y extur arted by the fabric. The
fini shi n(lé ;f eps %Vuelggl{ﬁm Br Ot%(’t agercon%é’%tﬁtdenqt%n EXAMPLE 1. In anot her

enbodi nent, the placenent of the fiberglass fabric in the conposite can be
control I ed by ¢ddiFhygmaiRtrheviFday rorerpyio isdeat pleten indickegirpaicopmpgionit 1.0 i |
to about 7. f0yiRdd ;@af;prést Q%rtatp@éﬁuef@%upmsc ttfa%sstﬂ%%f%umﬁwt fge cured
silicone and a second anount licone 1Is t of the
fabric. TheosResAR tBommpesite gtstlpréwme fsHe pPOEREY V@al t%ﬁﬁyectswce"@mpmntt hi s

enbodi nent , foi sz@utflﬁbcrcblﬁs &Ala RE tid omfow I 5NBootliisS tTﬁ@ﬂ&f%@ sdtiplek BinGKMQHR AVAY from
the cas t15 PTES ISSI cyc es the COEITP ple o? EXEM%E'Z can withstand greater than 80 cycles.

least e reinforce

The above-disclosed subject matter is to be considered illustrative, and not restrictive,
and the appended claims are intended to cover all such modifications, enhancements, and
other embodiments, which fall within the true scope of the present invention. Thus, to the
maximum extent allowed by law, the scope of the present invention is to be determined by

20 the broadest permissible interpretation of the following claims and their equivalents, and shall

not be restricted or limited by the foregoing detailed description.
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5A third exenplary sanple is a filmof an etched PTFE fabric (supplied by
SGPPL Kilrush, Ireland), which is sodi um napht hal ene etched. Al the steps
are the swoeondiatwove wit hout the use of a carrier. For pexarspiie/o4ione et ched
filmis then coated with a two-part platinumcured LSR having a shore A
duroneter of 70, dried (if necessary) and cured. The conposite is then
coated with an anti-static, slip coating that includes Dow Corning(r) 3715
10 Topcoat having a thickness of not greater than about 1.0 mls. Al l

t hree sanpl es show rel ease properties to the heat platen and el ectronic
conponents during a hot seal press at a tenperature of about 370C at a
pressure of%@éigc%‘i*m@iéé The hot press and the conposite cushioning
structure is in contact with the el ectronic conponents for about 15 seconds

W th a rest] A dRp&ite aBbtingstr5@60 Bésprisihte t hree sanples can withstand at 15
| east 15 cycles. .The reinforced sanple of EXAMPLE 2 can w thstand greater

than 80 cycl BSrOPYHRT ISE\Javing S RPETEE8uB)%ect matter is to be consi dered
i 11 ustrati wepolyanedc lager ovedgihg the ajwesurfandf thh Guagpbndddyec| ai ns are i ntended to

cover all s %Qin ed cio];ni gs%% Ist%@ C ”@&@%&?ﬁ‘& Sﬂess%p '9 er(lete@zgllir et‘Et? Pegit %ﬂﬁs’ whi ch
fall within the ruepscope of the presentpl nventtl%n. Thu's,”t & the nmaxi mum
ext ent al | GREE tyboltdR0°G dned a presspre obEboutiIdHa taeabenttS Minfennt leashatiogt 50 be

det erm ned ?ﬁeSZO t he broadest perms sible interpretation of the follow ng
cl aims and eir equivalents, and shall not be restricted or limted by the

foregoing detailed description. WHAT IS CLAIMED IS: 1. A conposite

cushi oni Ng B trhAcHdpbEre SRITRED FLIAh 1, vhbdeid MIROoYST R er IsAYBRed MW HOgrup TR OF

surface; and _ | .
consisting of a polytetrafluoroethylene (PTFE), fluorinated ethylene propylene copolymer

(FEP), a copolymer of tetrafluoroethylene and perfluoropropy! vinyl ether (PFA), a
copolymer of tetrafluoroethylene and perfluoromethy! vinyl ether (MFA), an ethylene
tetrafluoroethylene copolymer (ETFE), an ethylene chlorotrifluoroethylene copolymer
(ECTFE), polychlorotrifluoroethylene (PCTFE), polyvinylidene fluoride (PVDF), and a
tetrafluoroethylene hexafluoropropylene vinylidene fluoride terpolymer (THV )

3. The composite structure of claim 2, wherein the fluoropolymer is polytetrafluoroethylene
(PTFE).

4. The composite structure of any one of claims 1-3, wherein the fluoropolymer layer has a
thickness of about 0.1 mil to about 3.0 mils.

5. The composite structure of any one of claims 1-4, wherein the polymeric layer is a

thermoset material or a thermoplastic material.

6. The composite structure of claim 5, wherein the polymeric material includes liquid

silicone rubber (LSR) or high consistency gum rubber (HCR).
7. The composite structure of any one of claims 1-6, wherein the polymeric layer includes a

thermally conductive filler present at up to about 75% by weight of the total weight of the

polymeric layer.
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a polyneric |ayer overlying the major surface of the fluoropolyner |ayer;
wherein the conposite structure can withstand a hot press at a tenperature
of at | eaw0 20b10u170330C t 0 about 400C and a pressure of aboaS28WMPa3T®O about
5 MPa for at |east about 15 cycles. 2. The conposite structure of claim1,
wherein the fluoropolyner is selected fromthe group consisting of a
pol ytetrafl uoroet hyl ene (PTFE), fluorinated ethyl ene propyl ene copol yner
(FEP), a copolyner of tetrafl uoroethyl ene and perfluoropropyl vinyl ether
(PFA), a copolynmer of tetrafl uoroethyl ene and perfluoronethyl vinyl ether
(MFA), an & Al @mpotitetstrwfulasdrlaiet hyherie thedpohallyreenddavé-H)er isalumétutny | ene
chlorotrifl ; cORal Yy, ‘i oLk roet hyl ene
Wd& l{i%/(légne’ a AMGIS E‘g\g/g@@nanﬁtggé’ M&ﬂlx%, bln{ tlyc% &

(PCTFE), polyvin uori de a tetrafluoroethylene

hexaf | uor opP®Bpiptierehsisohy| i dene fluoride terpolymer (TH). 3. The conposite
structure of claim2, wherein the fluoropolyner is polytetrafluoroethylene
(PTFE). 4. The cquosite structure of any one of clains 1-3, wherein the

f I uor opol yrer °§ SFRPSIR SEclrech iy epedclagss Lioreres te aypeilashbie 3.0 mils. 5.
The conposithiekn&st bfabbut17® ndls t@ddbyutape nok. cl ai s 1-4, wherein the polyneric

| ayer is a thernoset material or a thernoplastic material. 6. The
conposite structure of claimb5, wherein the polyneric material includes

l'i qui d sil ileofke qompdrae stiucBR)E ay ot qflelateris?, Sirdarepmguismgrudifercing HgR) . 7. The
conposite . f . of clainms 1-6, wherein the polyneric |ayer

i ncl udes aﬁ%‘gﬁﬁgﬁﬁﬁ%EB J%?%@g filler present at up to about 75% by wei ght
of the total weight of the polyneric |ayer. 8. The conposite structure of
claim7, wher ehdtotnp&itt HREIMIot MaifQ00MEtdiniSe feinkdrdiy 1hyRr REIMEL §iedd | hydr oxyi de
(ATH), al um num oxi de (A102), boron nitride, iron oxide, carbon black, or
combi nat i of®eEHarEbiibers, ¢ compipationihesei t e structure of any one of clains 1-8,
wherein the polyneric |layer has a thickness of about 7.0 mls to about 25.0
mls 10. The.conposite structure.of, any, one.of c¢lains 1- further

Compri sing 3. P Rpan S b s S et S hy ey o 10
The conposite structure of claim10, wherein the reinforcing | ayer includes
synt hetic fi,bers i r binat.i : ) . The
conposite g?k3%?3?@£%%&%%g%ﬁ?%ﬁ?mV§gP§ﬁﬁb¥%g&¢%?%#%?%?%%mﬂﬁéir IS woven
fi ber gl ass.overlying the polymeric layer.

=

14. The composite structure of claim 13, wherein the slip layer includes a thermoset material

or thermoplastic material.

15. The composite structure of claim 14, wherein the slip layer includes a cross-linkable
liquid silicone rubber (LSR).

16. The composite structure of claim 13, wherein the slip layer further includes an anti-slip
additive.

17. The composite structure of claim 16, wherein the anti-slip additive is carbon black.

18. The composite structure of claim 13, wherein the slip layer has a thickness of about 0.1

mils to about 1.0 mils.

19. The composite structure of any one of claims 1-18, having a thermal resistance of about

0.85 W/mK to about 1.15 W/mK as measured in accordance with ASTM E-1530.
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13. The conposite structure of any one of clains 1-12, further conprising a
slip layer overlying the polyneric |layer. 14. The conposite structure of

cl ai m 13,wotherigiim7onhe slip | ayer includes a thernoset nRCENIS2010083076
thernoplastic material. 15. The conposite structure of claim 14, wherein
the slip layer includes a cross-linkable liquid silicone rubber (LSR). 16.
The conposite structure of claim 13, wherein the slip |layer further
includes an anti-slip additive. 17. The conposite structure of claim 16,
wherein the anti-slip additive is carbon black. 18. The conposite
structure of claim13, wherein the slip layer has a thickness of about 0.1
mls to aboyt cl ai s
118, havi g A Rapuf smethe ol 18 ORI 15 B W B0 IR 5 W ik as
measur ed i rFORRCOPURIPEBONSHAYASTM E- 1530.  20. The conposite structure of
any one of clainms 1-19, wherein the polyneric layer directly contacts the
fl uoropoly 1. A conposite cushioning structure conprising: a

fl uoroBoI y%r Alcﬁélg?mﬁﬁé?‘?f&ngas "B FOW P%ce: a pol ymeric |ayer overlying the
maj or sur f acfomboljhe ldybriaviapomyomorfdcayer, the poI yrreri c layer including a
thermal |y con £l resent. at to a wei.ght of the

t ot al vvelyghatpog’ {1%la§er SV | : g ¢ PRy SeuFfacev\,ﬁtaﬁgg}mﬁo © meﬁlg 10 5%3%@“‘5&“‘%?& ure can

wi t hst and anqlimngprﬂ@gsallam@uqlm@@r presgntext af to apout ‘Béshy edightiof tB36@ t o about 400C
and a presspig S mARRWEANMRR to about 5 MPa for at |east about 15 cycles.

wherein the composite structure can withstand a hot press at a temperature of at least about

330°C to about 400°C and a pressure of about 3MPa to about 5 MPa for at least about 15

cycles.

22. The composite structure of claim 21, wherein the fluoropolymer is selected from the
group consisting of a polytetrafluoroethylene (PTFE), fluorinated ethylene propylene
copolymer (FEP), a copolymer of tetrafluoroethylene and perfluoropropyl vinyl ether (PFA),
a copolymer of tetrafluoroethylene and perfluoromethyl vinyl ether (MFA), an ethylene
tetrafluoroethylene copolymer (ETFE), an ethylene chlorotrifluoroethylene copolymer
(ECTFE), polychlorotrifluoroethylene (PCTFE), polyvinylidene fluoride (PVDF), and a
tetrafluoroethylene hexafluoropropylene vinylidene fluoride terpolymer (THV).

23. The composite structure of claim 22, wherein the fluoropolymer is

polytetrafluoroethylene (PTFE).

24. The composite structure of any one of claims 21-23, wherein the polymeric layer is a

thermoset material or a thermoplastic material.

25. The composite structure of claim 24, wherein the polymeric material includes liquid

silicone rubber (LSR) or high consistency gum rubber (HCR).
26. The composite structure of any one of claims 21-25, wherein the thermally conductive

filler is aluminum trihydroxyide (ATH), aluminum oxide (AlO,), boron nitride, iron oxide,

carbon black, or combinations thereof.
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22. The conposite structure of claim 21, wherein the fluoropolyner is
sel ected fromthe group consisting of a polytetrafl uoroethyl ene (PTFE),
fl uori natwo 2etiiimme propyl ene copol yner (FEP), a copol PO®mnsed10/043076
tetrafl uoroet hyl ene and perfl uoropropyl vinyl ether (PFA), a copolyner of
tetrafl uoroet hyl ene and perfluoronethyl vinyl ether (MFA), an ethyl ene
tetrafl uoroethyl ene copol yner (ETFE), an ethylene chlorotrifluoroethyl ene
copol ymer (ECTFE), polychlorotrifluoroethylene (PCTFE), polyvinylidene
fluoride (PVDF), and a tetrafl uoroethyl ene hexafl uoropropyl ene vinylidene
fluoride terpolymer (THV). 23. The conposite structure of claim22,
wher ei n t heyf At I T, 24. The
conposi te gzt r E@e:to{??lg& t%(&%gmjeéf]ag@o% %}cglﬁﬁsﬂ% %ML %mﬁ%} {:E}Orcnéﬁ yneric |ayer
is a ther rrdé‘)@tmﬁ@lﬁ@FWléhth%)Pobanth@V%pl astic material. 25. The conposi te
structure of claim24, wherein the polyneric material includes liquid
silicone rubber (LSR) or high consi stenc;l/l gum rubber (HCR). 26. The
conposi te SOr Ukt GRBOYF SEfiyresh gaip2 e vhersitheo Finscing laver flHdes hathetiter nal | y
conduct i ve ffbeds| matural Sbedd, btBoibifation tHeyeelt oxyi de (ATH), al um num oxi de (A102),
boron nitride, iron oxide, carbon black, or conbinations thereof. 27. The
conposite structure of any one of clains 21-26, further conprising a
rei nf or ci N9l ayempasite estitrgtstrudtirbicdntpesippl yneric | ayer. 28. The conposite
structure qf rcing layer includes synthetic
fibers, na?d rﬁeﬁ%ﬂnbgo;%ylm%’gon%lhggmlgjgﬂn fz%er eof . 29. A conposite cushioning
structure cdifpidisbirong rubber eserypvestying ftheuraics srfegs of e RokrjeespiluReegthyiepedayem) or
surf ace; drhlgféfcdlgsaylaﬂlﬁ@aﬁcmhhﬁ'erhdu@m&o@m&my@gaﬂdhe mej or surface of the
pol ytetrafluoroethyl ene |ayer; a reinforcing layer in contact with the
liquid sil .aeaﬁést%tﬁb%e%ayw%kqmdaw&ow@ﬁlt quebingtthereinfrging lpysyer of a i quid
silicone rubber overl y| ng the reinforcing layer. 30. The corrp05| te
structure f ite structure ca tandahot
press at a%t eyf) croglp‘ﬁﬁl%s%emg aael&*?? %%Sr%t %%@Ost‘tSS%@fﬁcaﬁBg%aﬁi %4 pressure
of about 3Mras {te tapewturedf MReasfabout 30°C eadbdut d®B0 tndlbpresyet efabout 3MPa

to about 5 MPa for at Jeast about 15 cycles.
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