WD 02/ 076735 PCT/ US02/ 07010 COVPLI ANT PRE- FORM | NTERCONNECT Fi el d of The
I nvention The field of the invention is integrated circuit packagi ng and
nount i ng.woBaokgrsdund of The Invention 5 The use of under fPciTiuSooPoOsi ti ons
for nmounting integrated circuit (1C) devices supporting surfaces such as
printed wiring boards "PWBs" to_obtain i t and di nensi onal
performance properties QFHWRHEM.Q[ gﬁk%wﬁig@ﬁ%be found in U S
Patent No. 5,654 081, titled Integrated Circuit Assenmbly with Polyneric
Underfil| Fieigiof Thelnventionc sses the use of particul ar underfi |
conpositions in nmounting flip-chip 10 I C devices to ciycuit. boards.
Underfill conpodhe fieldofEhmingentionds integrated sistungaskagiag 3 BAYY8e surface
(hereinafter PWB for sinplicity) to which it is to be nounted either before

or after Egagzrrohﬁgloéinggq“%rﬁ%cal connections between the IC and PWB are
made. | f i ter el ectrical connections are forned, an
underfill material C [PEaY . f j . the IC
and PWB, or thr gﬁ%Hse:&k]iglﬁgﬂqwnc(%ﬁh%w{%(%uégﬁ%g{ﬁ%g?ﬁ&)g%ﬂgpggf&%ﬁ%ver,
such i nj ectipportiptefcestsacttlad il wirhil wwarksi'BWBs" te gbtaih iproted thérmal
required to inject the underfill, and the diffjiculty in_ assuripg.a _.

conpl et e, @ digrensions PerfPrpance Rraperties @es nomn. i example of suchcan ke fayngd én
acconpl i sh o] 0 i S i 0
nder 111 D TRl N 363 IR 88 Duels e CREREAS o RODNERIADZG LHSARC,
PWB, or pr gyisehiciadiscuskisahd @icrofphitiellat ndeefild vompedtihistinessuntiheflipclapd PWB.
Patents referencing the build up process include both U S. Patent No.

5, 654, UB1 B devieassbgirgiitbepsdeed and U.S. Patent No. 5,936,847 titled Low
Profile Electronic Circuit Mdules. Printing material onto the IC or the

PWB is not alwa i ..as | . J 25
handl i ng pr oces@g%rgﬁlcégﬁwgg 1t1§§s %%)nn%eébgﬁlﬁgg% %{gl%ér\};\}h% gagélri?nlg%sﬁgfﬁpﬁf the 1GCs
and PVBs. (ifrdiadfesnPWBiferlsimpiidity) & whichonid e bomoestsd pitkerfbefare bsaftérS.  Pat ent

No. 6,040,630 titled Integrated Circuit Package for Flip Chip with
Al'i gnment  Peetrigplimetelungical eangections between the IC and PWB are made. Ifitis to be

done after electrical connections are formed, an underfill material can be injected from

15  the sides of gap between the IC and PWB, or through a hole in the PWB located beneath

the IC. However, such injection methods tend to be problematic in regard to the time
required to inject the underfill, and the difficulty in assuring a complete, uniform

distribution of underfill material.

Ifitis to be accomplished prior to formation of the electrical connections, the
20  underfill can either be "built-up" on (i.e. printed onto) either the IC or PWB, or provided
as a pre-form which is sandwiched between the IC and PWB. Patents referencing the
build up process include both U.S. Patent No. 5,654,081 previously discussed and U.S.
Patent No. 5,936,847 titled Low Profile Electronic Circuit Modules. Printing material
onto the IC or the PWB is not always desirable as it tends to overly complicate the

25  handling process and cannot be done in parallel with formation of the ICs and PWBs.

A patent which utilizes a conductorless pre-form is U.S. Patent No. 6,040,630
titled Integrated Circuit Package for Flip Chip with Alignment Preform Feature and
Method of Forming Same. Unfortunately, conductorless preforms require the use of pads

or other conductors on the IC and/or PWB which can extend through the preform.
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Met hod of Forming Sane. Unfortunately, conductorless preforns require the
use of pads or other conductors on the IC and/or PWB which can extend

t hrough tweopnad7es m -1 WO 02/ 076735 PCT/ US02/ 07010 A pr ecCirruser/emnpr i Si ng
a filled perforated dielectric structure wherein the dielectric conprises a

coated polyimde filmand the fi t a t I d
phase sintered frarenfioq] CQmapTiiRg 3 gﬁ?f{mq{ tg‘s d‘ﬁ%ﬁnﬁ"rﬁs %gtu?%wé%gfsnggg tit : ggl
Verticall yﬂoiee{ggcg%ﬁlge% z?&a@dﬁfbﬁﬁ&mecﬁlﬁ*ﬁe%ﬁﬂﬁé Bl S A8l ComPASdstd t%glehb ef ul

Ther ef or. [ use coated polyimde filnms is not desirable in
al | ci r cunkdquid phase stitersd maltm'raelsmlhaemaédl Sf Batentrhe. SvX48, 398tthlsd I eamich/tevi ces

for underfllllng an I portin .
Summary of "t‘?féo’l”r‘?ﬁféﬁtﬁ sﬁ?’éé’é‘ﬁt“”#%&ﬂ"?’(fﬁg? gp‘ﬂ{‘% %KJr F%OWﬁYeﬁ '4& and
appar atis ?J%o%b?t@d@@lgﬂﬁﬁl@%&srfo@d feiRlal1Qirduhfighdggset Li ng |ayer pi er ced
by a plurality o ctors 1Is rel ease sheet and subsequently
sandwi ched between an I C and a PWB or ot her supporting surface and
subsequent |y cuTlkak, tiEneisragieed S imheard methodsend dedéasifer utsistigiing or IC dur i ng
curing of the thernpsetting terlg ﬁ val prior to curing may be
acconpl i sh’é‘GuK}‘iegt‘b%é‘I‘HpH&mgF?é‘ gatuchas p g&%url ng may be by destruction of

the layer by 15 the curing process. Various objects, features, aspects and

advant agesg@fndl§ dtESHEVentibyenti on will beconme nore apparent fromthe

fol |l owi ng Teral scription of preferred embodinents of the invention,
along W th the gﬁ&g@@mmﬁ&{ RWiRGRd wm\émoebadd a&mﬁ&\}lﬁc}{ﬁﬂ{s@éﬁtﬁl? li ke
conponent s. ri scription of The Draw ngs 1 is a perspective

top vigw oéorapnmmg)h t}a:nhomtmg‘layanpidnd;@rhym*pieraﬂlt}ec»fbmdgiuq’uqs ig feemecdhorat i on.

Fi 2 is a cutaway vje ofaco re-formin
i n\g/entl on. release sheet and subsequently san 1c eé bgtween anfB anclta.eﬁwgrec)ct er embodying the

supporting surface and subsequently cured. The release sheet is removed either before or
during curing of the thermosetting material. Removal prior to curing may be
accomplished via peeling. Removal during curing may be by destruction of the layer by

15  the curing process.

Various objects, features, aspects and advantages of the present invention will
become more apparent from the following detailed description of preferred embodiments
of the invention, along with the accompanying drawings in which like numerals represent

like components.

20  Brief Description of The Drawings

Fig. 1 is a perspective top view of a compliant pre-form interconnect embodying

the invention.

Fig. 2 is a cutaway view of a compliant pre-form interconnect embodying the

invention.

25 Fig. 3 is a cutaway view of the interconnect of a compliant pre-form interconnect

embodying the invention coupling an integrated circuit to a printed wiring board.



25 Fig. 3 is a cutaway view of the interconnect of a conpliant pre-form

i nterconnect enbodying the invention coupling an integrated circuit to a
printed woimg7dieard. -2 WO 02/ 076735 PCT/ US02/ 07010 Det 2Cratonemer i ption
In Figure 1-3, a preferred pre-form assenbly 10 conprises a base | ayer
assenbly 100, a _sacrificial layer assenbly 200, and through conductors
300. Base Q&@&ﬂhﬂgﬁﬂmﬂgﬂpreferably 100 conprises a single B-staged

thernosetting 5 material. A though a thernpplastic . material nay be used,
it is contenpl alddigukdr3 e PrFﬁ@F%@eﬁ"Ppﬁ@eﬁﬁH(?&‘I’mmi?éiag’é?al%ﬂi _?eHﬁ’éﬁ_'
strength agh StARlddidnlayeFh&bbL foPat AlRln ARIIRS S no mater ial s include

but are no ecessari | 0 cyanat € esters, cycloaliphatic epoxies,
bi smal ei m des, cyanate ester/epoxy copolyners, cyanate ester/bisnaleimde
copol yners or bBeasedsyeaaassempty prafergbhpl 0&capuicgs bismghel Bistagetbtheomesspuigyner s or

bl ends._ Al though preferably forned froma single layer, it i ont enpl at ed
that base ma?&#l-a‘g%w;‘;? th%/ﬂ? ligymate Yt’? gifgr it %“soélﬁ%’il@)?‘teéé*@? i ci al
assenbly 2 ' b Gl Al I apRfGRaB-Bdeed20.
Sacrifici a@@@%@f@g&ﬁﬁ%ﬁ%@gﬁ%ﬁ@ glfsﬁrggéig ragglngtaasglg atively che%p mat eri al

such as a theahyesirgrmaterias aelidalbot ate ot mcefRatibdspitablatdympt@ederpy ef erably is
| ocated between the 15 sacrjficial, | ayer 210 ?nd base Ia%/rtﬁangas%enbly 100,

and conpr i S¥doaliph#irasnexies) Pispialeimiges, canats ester/eppXyFeROlyR &% gent s such
2?1 dC%lT;ﬁlr g!rz#%\g{t}{s&ﬁyl@frﬁlap F@%&E bﬁtl@nMnﬁ cﬁﬂcﬁllpﬁé’tﬁ:‘ ép%?%'/ﬁlsﬁfa%ﬁngéem easeTM

exanp such a commercially available material is
POL- ESH) 233dpdlyrhérs ot blende nbdtloughrireferabiyefosiaed fibmca sihgle dayer, it iassenbl y 200
may not include rel ease coating 2%1?36 articularly if using materials with

20 | ow nat eeniemplatedbat basrelpysy aasen ALmaxbs st laenasemBler i al s, such as

Teflon(r) and oriented polyinmide . In a less-preferred enbodinent, the
sacrificial | aygﬁ%{tﬁ‘,iﬁ%seﬁ‘ﬁvﬁy 0 eDSRARBRI RYEL210fank REledse RBAtipl 720t UT €.

It is contenplated that 1n ny enbodi ments, tfaces of the release coating
220 wil | r8aaifrtidfidyer 2t@ispreferably foaned fromiaaklatiaglg chdpOnatFha sugleasd r el ease

coating 2 2goliygstgroor}jaucre]:ﬁlt,llio?dnﬁl\yr-l.t Eelgas% an?tPngsﬁ%rpirgtiePaib%/l 1s llg%gd b%g'vgeen the

15  sacrificial layer 210 and base layer assembly 100, and comprises standard silicon,
Teflon® or graphite release agents such as commercially available materials which are
available from Chemlease™ and Buehler™. An example of such a commercially
available material is POL-ESE 233™. In other embodiments, the sacrificial layer
assembly 200 may not include release coating 220, particularly if using materials with

20  low natural surface energy and low adhesion to other materials, such as Teflon® and
oriented polyimide . In a less-preferred embodiment, the sacrificial layer is not removed

but becomes part of the final structure. It is contemplated that in many embodiments,

traces of the release coating 220 will remain after removal of sacrificial layer 100.

The use of release coating 220 in conjunction with a cheap sacrificial layer 210
25  which comprises a polyester or celluloid film is anticipated to provide numerous
advantages over any existing protective covering methods and devices such as lowering
the cost of sacrificial assembly 200, making it easier to utilize assembly 10, and |

increasing the flexibility of assembly 10.



25 whi ch conprises a polyester or celluloid filmis anticipated to provide
numer ous advant ages over any existing protective covering nethods and
devi ces swoh2az7Bdweri ng the cost of sacrificial assenbl pyCTAG02/0mlko ng it
easier to utilize assenbly 10, and increasing the flexibility of assenbly

10. -3 WD 02/076735 S02/ 07010 ro cond ct may be f d
by, anong ot her h’@tuﬁg idy ugtorg g(?ﬁ ey pf Eﬁf@uﬁgyﬁ%‘%ﬁ % seyl aser ore
assenbly 19(ch95 i%&ah%%&%‘éugﬂ base 1We@§ssblﬂblyb1%%rlf@ﬁ‘rﬁﬁg BSHRIAR &/ viddH:

Through conductors 300 may or nmay not punch through the sacrificial |ayer
assenbly 2B@edayteh asshmbtyhlﬂoc dhodughtvendustors 300 may or h@ymohplmc&ldh@uglmﬂl% punch

t hr ough bei n east Lalkl ndent n th d of , man cturing
used and Y ﬂﬂ?bk’y as ‘%‘a@ 128é “thqggekﬁ’e\%? of 6‘?6639 T)Va?l ﬁe C%Pdélfti.%lsug some
?2 her htsé/pebuéchgtogglgyﬁgg %gféﬁﬂ?%ﬁxtti‘aﬂy\ﬁ’gﬂe'ndéﬂttohriﬁé &kmoth%fﬁiaﬁﬁfarcttuﬁ?g |u¥ecp ogpl ed

us, w i | y hoi ce for use to connect to a pad or
via on a paukihgéyperoflobpcti(i.cbapada agpldenzall, betud, tretonerothertiype) ¢he thratighnect i ng
to a stud or ball

erred that ce .of .t f th h 10
conduct or %Wem’éWHLP“Wat‘géﬁ% tf‘égltl)f ‘FPé‘PLegé% &F“éﬁ 3yire nj %dg%ye%ilgugoo be
made so ascffice Rf GYWRERAE! B ¥HId @rtxbfa & a pAKaLIYF 8@t AV rg%nw Apdiii ng

nmet hods. Figure 2 provides exanples of oth vias (301 and 2) and wires
(303) and ehacrpif esniettivg toler Sudyor bedbitduplte&rrqdnbat(thm@oumfema ofgéhiongler connect

301), t he, base |, nbly.10 d I t 220 (302
tmd b P e ey S hefeut Peirures B lityal 1 e R i B0 St e usat
it is cont %hﬁﬁ&ﬂtet DRricBHG LoV FiBSratibil! anﬁ%@?ﬁxfa%ﬁ;rﬁl mahSR! MaRt 9 prNi&' t han

a transient |1 quid phase 'sinteréd naterial. Pr eferred sol der pastes
i ncl ude Pb&SmemkxSrAgth V1|asi(3§)rhaatlI36§&)sandamdes/@0b)wdckamphb bby through wi r e

i erci ng/thernosonjc .ball formation is used... ]t js conte | at at
P o o FESSRY BlsErG i antegpieropppect ) Sciitrcioisthe biRg faer Besgmpiy, k)
assenbly 2
y 9:911‘%?%?&6&‘{1&1%926‘@}82?&8% er@fﬁ% tﬁ@ﬁﬁéﬁghwd Bformng ore-form

corresponding a stabi’l'it erre

assenbly 10 conprises: providing
15 If conductive vias are used, it is contemplated that such vias will comprise a

solder paste rather than a transient liquid phase sintered material. Preferred solder pastes
include PbSn, PbSnAg, Indium alloys, and Au eutectic/alloys, if wire

piercing/thermosonic ball formation is used..

It is contemplated that extending the through conductors 300 into the sacrificial
20  layer assembly 200 may provide additional mechanical stability for a corresponding

alignment stability.

A preferred method of forming pre-form assembly 10 comprises: providing
sacrificial layer 210, coating sacrificial later 210 with release coating 220, applying a
thermosetting material 100 on top of release coating 220; curing the thermosetting

25  material 100 to form a B-stage layer; inserting through conductors 300 into thermosetting

material 100. Insertion of through conductors 300 preferably comprises either piercing
wires 300 into the thermosetting material, or lasing or drilling and subsequently filling
holes in thermosetting material 100. The lased vias may be processed by "off-set" lasing
to provide a larger bottom diameter footprint , to lessen registration to contact point

30  difficulty . A preferred method of using pre-form assembly 10 comprises: providing an
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sacrificial |ayer 210, coating sacrificial later 210 with rel ease coating
220, applying a thernosetting material 100 on top of release coating 220;
curing thwotoeraesetting 25 material 100 to form a B-stag@cCirayerg7oimserti ng
t hrough conductors 300 into thernpbsetting material 100. Insertion of

t hrough copductors 300 preferahly co IS either piercin jres 300 into
the t her moRePHgHERSEPRGHDE SRS BB RaiG o R meRprriiand EREFFaRY || | ng
holes in twcﬁ@; bHanRG JrYsH AksentBR- 10T A 1)iAS BE- MR SsSbIP €0 BY G8Rs &RACDY

"off-set” lasin to provide a |larger bottomdianeter footprint , to |l essen

regi st r at i arsupportiog seidaceppicting 3@aylsdctiificial tayer 24 Op saxidevichanz pust ool assembdyi ng
pre-form assenbl 0 .conprises: providing -4 02/ 076735

PCT/ US02) 0hoRgwed }’GFI&&{}”B&??P@PB"@Bé6&5‘?‘%‘ien6@‘i&‘r“l"§él\é@qfaée WYFERSTRRYIOEPIS to be
mechaniscal fo}ﬁnaa@&n%?%.” cally bonded; providing pre-formassenbly 10;
applying pre-formassenbly 10 to either the I1C or supporting surface;
peeling away sacrificial layer 210; sandw ching pre-formassenbly 10

bet ween t he | C Armechheicalisppport strgturenfagde ;lnﬁmdsﬁm' g the doastyaation|of fher
assenbly of pre- 5 for senbly 10... A nechani cal su t. structyre may be
ol uded dliFRRGet e 1RBRA T Bt eRs prgp e Tegprria BTG OPApahde Gt one
ermbodi ment thekaRset WhidH cbRYRS o AR i MR lindRs 18 ofakd) @raphites REvELAK? al whi ch
consists of but is not linmted to glass, grapﬁlte, KEVLAR(r), TEFLON(r),
or pol yest EEFLONG, oipadyesten énto mdighobe theohosehpElayaro®0iis impregeaiedat Eot  For 10
addi ti gpal chani cal support the thernpset rm | so. be. f gr nul at wth
partictd at ﬁ?qqapg}eghangﬁgﬁlpppmﬂéer@e%w. ay pi§e %S?Wé)‘{%eq Wﬁf‘tp@&‘“f‘gﬂg? al uni na,
silica, grapht Suft BEES inclife@RPhleSioPRfittd t @ Qlunfihh, sPIRA, Baphitd@bergi | 1 con
carbide, alumnumnitride, dianond, berylium and conductive pol yner
filler. |fgaphiteparatlessiimns eitadg, silizon egrbidecapmirten pitede dianmend, berglivrde
construction, usi n%. 15 at {mal | y conductive material. The preferred
enbodi ment AEANGUEHEE PRI EIeEct rical Iy conductive filler into the

t hernmosetting material 100. Such fillers include but are not Ilimted to

silicon nitridegf ShitG@BnlEAERhER is R U réfoth $eay iROILAAcHstrhéted, ustigamond,
conductive polyner filler, graphite and alum na. In another enbodi nent a
t her mald y athermally conductive material. The preferred embodiment would use a non-electrically
conductive filler into the thermosetting material 100. Such fillers include but are not
limited to silicon nitride, silicon carbide, aluminum nitride, boron nitride, diamond,
conductive polymer filler, graphite and alumina. In another embodiment a thermally
conductive mesh material may be used in conjunction with the construction of the
20  thermoset layer 100. In this example, a thermally conductive graphite mesh would be
impregnated with the thermoset material and become part of layer 100. The thermoset
material may or may not include formulation with the conductive filler. In aless
preferred embodiment a physical thermal layer 102 would be added to the construction of
the preform. For example a copper plane or a phase change film 102 could be added as a
25  center layer between thermoset layers 101 and 103. The thermoset material used may or

may not include formulation with the conductive filler, dependent upon the thermal

construction desired.

Thus, specific embodiments and applications of compliant preform interconnects
have been disclosed. It should be apparent, however, to those skilled in the art that many

30 more modifications besides those already described are possible without departing from
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conductive nmesh material maybe used in conjunction with the construction of
the 20 thernoset |ayer 100. In this exanple, a thermally conductive
graphite wodh/owoas d be inpregnated with the thernoset natPemith2/emd becone
part of layer 100. The thernpset material may or may not include

formulation with . the conductive filler. In.a |ess referred, enbodi nent a
hysi cal ¢ ENERI SR SR DRA e H RIS PR MRV LTI t he
preform FRE-R¥AMREE 8n BRRAPEI of klﬁ%gé{deé c&hﬂ§.@\48ﬁ@%?inﬁhie%&%@&b‘r Hg; be

added as a 25 center layer between thernoset |ayers 101 a _
t her noset spetidicatadn arsietie nayms rll terens should baanterpectédinthé hrdadest posskble he

conductive filler, .dependent upon the %LP rmal . construction desired. Thus,
speci fic efBRRAT FRRTICRETY! 5P?§5’fti ba ‘%é’gr'ilﬂjg‘i'iegﬂi PrE 5P it er connect s
have begn @oﬁ?ﬁrﬁﬁ@d shédld 59%&1‘%&?&1 RRBREAY to eﬁEﬁYﬁYﬁEomb@nﬁn&?%ﬁstéﬁs‘ ihlaed in

the art that ny~ 30 nore nodifications besides those al ready descri bed
are possi bhan-edisivet maeearindingingrtbanthe Sfann@d eENENSS cRARPNIBE200TEHBONay he

i nventive concepts herein. The .inyentive subject matter, therefore, is not
to be resPFPER ‘oé%&‘éﬁ‘fioﬁc‘{’ﬂlém% Wr‘t}’t"ﬂﬁf e@ﬂk@pﬁﬁmn@i%ﬁsﬁﬁs s Plover, in
interpreting ROl RerefifaCi fi cation and the clains, all terns should be
interpreted in the” broadest possible manner consistent with the context.
In particular, the terns "conprises” and 5 "conprising"” should be
interpreted as referring to el enents, conponents, or steps in a

non- excl usi ve manner, indicating that the referenced el enments, conponents,
or steps may be present, or utilized, or conbined with other elenents,
conponents, or steps that are not expressly referenced. -6 WD 02/ 076735
PCT/ US02/ 07010 CLAIMS What is clainmed is: 1. An I C assenbly conpri sing:
an | C



a supporting surface; and an interconnect nmechanically and electrically
coupling the 1Cto the supporting surface, the interconnect conprising a
pl ural i t ywofozoha7eugh conductors electrically bonded to treTIUSOZOM1G he
supporting surface, and a dielectric base |ayer nechanically bonded to the
t hrough conductors, 1C and supporting%¥$hg%ace, and traces of a rel ease
coating, positioned between the diel base |ayer and either the IC or
t he supporting surface, the rel ease coating traces conprising a residue of
a conposi t waat WYlsihediid:f ered fromthe conposition of the IC supporting
surface, and dielectric base layer. 2. The IC assenbly of claiml| wherein
the 1C di ejectriag ipasgehilyebmpRdRg:i ses a material fromat |east one of the
foll owi ng groups: cyanate esters; cycloaliphatic epoxies; bismaleimndes;
cyanat e ester a%gngpoxy copol yners; cyanate ester and bisnal ei m de

copol yners or blends; and cycl oal i phatic epoxy and bi snal ei mi de copol yners
or blends. 3. The | C assenbl claim?2 wherein the traces of a rel ease
coating at | eas?suﬁ?gm?%ﬁufngc%gﬁéri se residues of silicon, Teflon e, or

graphite rel ease agents. 4. The |C as l.y .of claim3 erein the through
conductors conpf? erﬁ?‘?’@_ﬁt.me .am?ﬁlg' ?‘@Seig‘g%‘f\%ﬁlp'fowh @Fm(kﬁém%%e o
t hrough CondUCtorSsuH?éH?'iﬂesiﬁte%lnﬂéU coxﬁﬁlﬁ)%iié%ﬁb%alit&%@tﬁ@ﬁgﬁonﬁé’ééﬁ conpri si ng

t
at | east one of the follow ng: PbSn, Ag, an I ndiumalloy, and an Au
eutectic alloy. 6.cladcallgbasdeenblitlye I6f arll the snpbovthersaifacd, hed didelletia hase base

| ayer conprises a fiber —nesh materjal inpregnated with a thernpset or a
t her noset interm )géxprchhargcallgﬁpg ﬁoat?%ﬁ??qa%ém&%%%ﬁﬁcﬁwng_
PCT/ US02/ 07010 73su?1?§‘eﬁléx{h ﬁ§c%§%*?h¥e19§sc%{>§d | RsHBREEHAwEAL RN &45E bse base

| ayer conprises the mesh material 1fpregnated with a thernoset, and

the fiber nmesh matleydrahd enpthesiEsorahe buppsttingrserfode, theackadd aaiimgytraggk ass,
raphite, KEVLAR(r), TEFLON ,. .. o o

grap ( rc)omprljgﬁlg a residue of a composition which differed from the composition of

the IC, supporting surface, and dielectric base layer.

2. The IC assembly of claim 1 wherein the IC dielectric base layer comprises a
material from at least one of the following groups: cyanate esters; cycloaliphatic
epoxies; bismaleimides; cyanate ester and epoxy copolymers; cyanate ester and
bismaleimide copolymers or blends; and cycloaliphatic epoxy and bismaleimide

copolymers or blends.

3. The IC assembly of claim 2 wherein the traces of a release coating at least

partially comprise residues of silicon, Teflon®, or graphite release agents.
4. The IC assembly of claim 3 wherein the through conductors comprise wires.

5. The IC assembly of claim 4 wherein the through conductors comprise solder
paste vias, the solder paste comprising at least one of the following: PbSn,

PbSnAg, an Indium alloy, and an Au eutectic alloy.

6. The IC assembly of claim 1 wherein the dielectric base layer comprises a fiber
mesh material impregnated with a thermoset or a thermoset intermixed with a

particulate filler.



and pol yester. 8. The IC assenbly of claim6 wherein the dielectric base

| ayer conprises the fiber nesh material inpregnated with a thernoset, and
the fi berwoagh7¢taterial is thermally conductive. 9. The PCTasezaiboly of
claim6 wherein the dielectric base | ayer conprises the thernoset

interm xed,wth rticulate fille a h il.ler. conprises at .east one
of - Carum k- si The C esrEhittE sin Phere s idfestrsdd 1y @mgters B ShEF 11 o
silicon carbi dgesindfBrabimptbddatedByittlh BI¥RAGket, BAA Yd filiBr nRH nfu@dhyIcCt | ve
polymer filler. 10. The 1 C asSenbly of claim6 wherein the dielectric base
| ayer conpri sescethprises heleass oot of iedoliwing: slisshgraphitee FeRY LHRCOFBEEONV e,
non-el ectricall Y (goridugti ve particulate filler. and the filler conprises
at | east one of MEPYYEEN nitride, silicon carbide, alumnumnitride, boron
nitride, dianond, conductive polyner filler, graphite and alum na. 11. The

| C assenbl g of ¢haiCaeMmbB/ &idhiinfEwHéreingRé diefechRIRsd RYET confiiRed heFibar
physi cal thermal |ayer sandw ched between two thernoset |ayers. 12. The IC

assenbly of cl ameslimaigniel wimegratedtwidh arthiermesgbrand theplibes areshoppwial r a  phase
change film 13, A thgﬂ ftor coupling an IC to a supporting surface
conprising: pr BVIBIRGERA S or ovi ding a supporting surface to which the
ICis to be nechanically and electrically bonded; providing a pre-form

assenbly conpri $hoC asseMsB dfayem ERHerdinIBE diefechicHasd Ry&compisgd theng t he
pre-formassenbly to either the I C or supporting surface; peeling away the
sacrificial |aygermost \weropxaingitizs prtvplasoila.anddhe §Herppmpriseratdonst ggel ed

pre-form assenblox a u%i\rll\g,em icta,h gra}lalgteaﬁ]o%rg, %?ap%HQ ngjiitcf-eg,%ilic%ﬂrrfcit%%g,; sil‘?&%

carbide, aluminum nitride, diamond, berylium, and conductive polymer filler.

10.  The IC assembly of claim 6 wherein the dielectric base layer comprises the
thermoset intermixed with a thermally conductive, non-electrically conductive
particulate filler. and the filler comprises at least one of: silicon nitride, silicon
carbide, aluminum nitride, boron nitride, diamond, conductive polymer filler,

graphite and alumina.

11.  The IC assembly of claim 6 wherein the dielectric base layer comprises a physical

thermal layer sandwiched between two thermoset layers.

12. The IC assembly of claim 11 wherein the thermal layer comprises copper or a
phase change film.

13. A method for coupling an IC to a supporting surface comprising:
providing an IC,

providing a supporting surface to which the IC is to be mechanically and

electrically bonded,
providing a pre-form assembly comprising a base layer and a sacrificial layer;
applying the pre-form assembly to either the IC or supporting surface;

peeling away the sacrificial layer;



curing the base layer. 14. The nethod of claim 13 wherein providing the
preform assenbly conprises: providing a sacrificial |ayer; coating the
sacrificiwboate@sswith a rel ease coating; applying a ther®ydisoz/omiomat eri al
on top of the release coating; <curing the thernosetting material to forma

B-stage layer; and .insertin hr ough con tors into.the . thernosetting
material . 15. T‘F?édWé’(hH&)‘LBPeeg?‘LPrﬁT#%\%ﬁg?igryﬁbeg‘ﬂ‘éenstgggc B?EI*%&PIB?‘ﬁ&gt hr ough
conductors into therpdhgiyosetting material conprises either piercing wires
into the thernosetting material, or lasing or drilling and subsequently
filling holes in th r tting material wth a solder paste. 16. The
met hod of cl ai n?‘fglg\%}%éepa:sleWﬁe base | ayer conprises a fine nesh fiber
material inpregnated with a thernoset. 17. The nmethod of claim 16 wherein

the fine megh fThemeitddlof elaimllB e protvidieg the p8eforfinessembhosbngirises:ai m 16
wherein the fine mesh fiber is electrically non- conductive. 19. The nethod

of claim13 V\hefil%ivmiﬁé?_@sééﬁﬁ@ial Ry&f conprises a thernmpset intermxed wth a
particle filler. 20. The nethod of claim19 wherein the particle filler is

ther mal 'y condugliing oAdridle) 1Rk A 0bicsctoig wher e n the particle

filler is electricafly non-conductive. -9

applying a thermosetting material on top of the release coating;
curing the thermosetting material to form a B-stage layer; and

inserting through conductors into the thermosetting material.

15. The method of claim 14 wherein the step of inserting through conductors into the
thermosetting material comprises either piercing wires into the thermosetting
material, or lasing or drilling and subsequently filling holes in the thermosetting

material with a solder paste.

16. The method of claim 13 wherein the base layer comprises a fine mesh fiber

material impregnated with a thermoset.
17. The method of claim 16 wherein the fine mesh fiber is thermally conductive.

18.  The method of claim 16 wherein the fine mesh fiber is electrically non-

conductive.

19.  The method of claim 13 wherein the base layer comprises a thermoset intermixed

with a paritcle filler.
20.  The method of claim 19 wherein the particle filler is fhermally conductive.

21.  The method of claim 19 wherein the particle filler is electrically non-conductive.



