WD 02/ 080229 PCT/ US02/ 05431 M CROELECTRONI C ASSEMBLY W TH DI E SUPPORT AND
METHOD FIELD OF THE | NVENTI ON The present invention relates generally to
m cr oel ecwponiogn2assenbl i es having an integrated circuit dca/ot/eabed to a
substrate by a plurality of solder connections, and nore specifically
relates to a mcroelectronic assenbly having a bead of polyneric materi al
di sposed about the periphery of the integrated circuit die. The bead of
polymeric material connects the die to the substrate and operates to
reduce breakage of the die and electrical connections. BACKGROUND OF

| NVENTI ON Many i cr oel ect MIGROELESTROBICASSEMBILYict ured using the well -
known flip chip on board WFIOEB)IEtSUPPORE AND METHODB senbl y, an integrated
circuit die is provided which includes a plurality of bond pads, with each
of the bond pads having deposited thereon a sol der bunp. The die is turned
over or flgpppdopndHE SNYRRENIONPosed over a substrate having a plurality of
bond pads, such that each of the solder bunps is aligned with a

correspondi ng o leesenélrWBnt]OIpa@atesrgeﬂm'a&whstmcarbelecil’r‘omochssemtﬂletshe

b th fl I ef.h to f er connections. The
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faci ng sukghhatforiaend rﬁowgpbéiﬁéél@c}ew%@% §chﬂfé¢e&f'01ﬁc 5#&% 3/;“ known

underfill naterials. The un material, which typica tains
si lica or hewiera beagaf peiynerdc materialalispossidatoyt tbemephemy Ga‘rtbapsul ate the

| d th d r The
nder 111 TAEO el i T FHE Bebft ot e mefnisl dospediodberinie e e y
during thsunairatey@rhd dpekite € th AstiticebrebkegeBE tiRNdiendCABERIERl On bet ween the
die and the substrate thereby mitigating the effects of thermal expansion

probl ens. CPANEEHQANSf integrated circuit dies from bending stresses,
vi brati on WO 02/ 080229 PCT/ US02/ 05431

BACKGROUND OF INVENTION

Many microelectronic assemblies are manufactured using the well-

known flip chip on board (FCOB) technique. In FCOB assembly, an
integrated circuit die is provided which includes a plurality of bond pads, with
each of the bond pads having deposited thereon a solder bump. The die is
turned over or flipped and is superimposed over a substrate having a plurality
of bond pads, such that each of the solder bumps is aligned with a
corresponding one of the bond pads on the substrate. The die and the
substrate are then reflow-soldered together to form solder connections. The
gap that remains between the downwardly facing die face and the upwardly
facing substrate face is then filled using any one of a number of known
underfill materials.

The underfill material, which typically contains silica or other
particulates in a resin binder, serves to encapsulate the solder connections
and serves to bond the die to the substrate. The underfill also increases the
reliability of the microelectronic assembly during thermal cycling by enhancing
the mechanical connection between the die and the substrate thereby
mitigating the effects of thermal expansion problems.

Failure of integrated circuit dies from bending stresses, vibration



2 stresses and stresses due to thermal expansion occurs nost often at or
near the die edges. Sem conductor dies are fornmed of an inflexible

mat eri al wbae/osatees not bend easily or resist multiple berdragoryaBes. Wien
mounted on a circuit board, a die will tend to break nost often near the
edge of the device 5 when the board is flexed. The circuit board of

hand- hel d devices may flex frequently fromactivation of buttons and rough
handl i ng during manufacturing and operation. Since electrical connections
bet ween t Hdrasises and stressesaiuse todherroak expansicit eccure amosioften atlor nedge of t he
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underfill material to the _assenbly after the refl ow solderin has been
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oven for curing. Typically, a sma radius of underfill nmaterial, referred
to as a ffréquently drtime metivitianmetbuttdre and sough kardithg deringmanuéatgerimgr t | ons

f the die. , A 1 te exappl e of using a nderfi | terial |ncludes
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exanpl es, since the epoxy, 20 becol ocated for the nost part underneath
t he body afonnestiang tharhselvee argppartisulartygainenabjeia fading when sabjgickechr e | ef t

rel ativel nsupported and vulnerable to stress. A different method of
bojh(gi ng a){gg)rﬂngﬁqu(?@ﬁﬁr chip to a substrate uses a vacuum chanber to
evacuate the gacpn@grna?fgﬁ rbthoelbapiing B SNl filerialHasbddH wgreri ¢

underfill material is forced into the gap when air is allowed to re- enter
t he chanmb&imply 2RIy the uaderfillpnaigiel tythe agsembly lafter fre reflovsseldedngo stress

o o0 o SR8, B b0 R WA 8B SRR,
i s affi xedli@@ntdhé abbira Ip) sasillatycactionat T agsembBs tiser praced iRehvween the
d ? 5 and t hc>(%/e(;1af18'r curing. Typically, a small radius of underfill material, referred to as a
fillet, adheres between the substrate and the lower edge portions of the die.
An alternate example of using an underfill material includes first attaching a
die to a substrate, tilting the assembly and allowing underfill material to flow
under the die by the force of gravity. In both examples, since the epoxy
20 becomes located for the most part underneath the body of the die, the
peripheral edges or portions of the die are left relatively unsupported and
vulnerable to stress.
A different method of bonding a semiconductor chip to a substrate uses
a vacuum chamber to evacuate the gap between the chip and the substrate.
25 A polymeric underfill material is forced into the gap when air is allowed to re-
enter the chamber.
A technigue of producing a die with high resistance to stress is
obtained by providing a die within a package that also includes a base plate
and cap. The die is adhesively attached to the base plate and a cap is affixed
30 to the base plate such that an air gap is formed between the die and the cap.

The base plate and die assembly is mounted to a substrate, such as a circuit



The base plate and die assenbly is nounted to a substrate, such as a
circuit WO 02/080229 PCT/US02/ 05431 3 board. The base plate tends to
absorb stwesgesnzpy ef erentially. The net hods descri bed aboPeTds02/0@350ne
extent, decrease the possibility of die and interconnect breakage due to
stress by providing different means to sapport the die. However, these

nmet hods require 5 additional manufacturing steps, materials and equi pnent.
In some cases, encapsulating the die may itself exert stresses on the die,

may be dikeardanithegeasss plate tends taghisecin sirgases preferemfialiecr ease t he

effective operafl j e by reducin h apacity of the die to
di ssi pate heat ﬂ%%@%’ﬁg?ggcﬁﬁ&%ﬁ‘?"o@ %3’ tg’e%qrp%l%f({eerﬁ’o&%&%?%é‘ea nmeans of
reduci ng dpessitiftylofelikaged itteatormect bisaagetfudiossebsyiypgevidiggcr i bed above.
BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a cross-sectional view of a

mi cr oel ect YifRIeNt MeaniosuRpeRtinedie e dlqwever chesapethads feauiee t eachi ngs of
an gnbodi " i Ll 0n, S -sectional
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i nvent i on; erfdapsulkating the sliel enayi iselfoéxent steassasohitieodienafagrbgosi tioned on a

sheet of dhesi ve backjn terial; 20 FI 4 is a side view of the wafer
on the bac‘ﬁ? VaRlageous {Oafgagﬁwtﬁ}wqws(?ng%ﬁw@@crﬁﬁéem effedliye peen
separat ed Aol TAVS! | 4i S ra ki i i i i nd
backi ng. g e otti8labgrplliig the £aBaghie e ® oletibdo A2aB0C, . o, o
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pol ymeric precursqr material; and. FIG 7 is si.de view of dies and backi ng
el ol dveakedn Hal GVercorges e isgdyaniaggs C@éﬁ%{?%q 8h5Yert o i ndivi dual di e
with a bead of polynmeric material |ocated at the outer edges of each die.

WO 02/ 080229 PCT/ US02/ 05431
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a cross-sectional view of a microelectronic assembly

constructed in accordance with the teachings of an embodiment of the
15 present invention; |
FIG. 2 is a cross-sectional view of a microelectronic assembly of
another embodiment of the present invention;
FIG. 3 is a side view of a semiconductor wafer positioned on a sheet of
adhesive backing material;
20 FIG. 4 is a side view of the wafer on the backing material as shown in
FIG. 3 after the wafer has been separated into individual die;
FIG. 5 is a side view of the dies and backing material of FIG. 4 with
enlarged streets;
FIG. 6 is a side view of the dies and backing material of FIG. 5 with the
25 streets filled with a polymeric precursor material; and

FIG. 7 is a side view of dies and backing material as shown in FIG. 6 after being re-
separated into individual die with a bead of polymeric material located at the outer edges of
each die.



4 DETAI LED DESCRI PTI ON OF THE PRESENTLY PREFERRED EMBODI MENTS The
follow ng descriptions of the presently preferred enbodi nents are 5 not

i nt ended WO okios6229 t he scope of the invention to the preci PETIUSONBI431

di scl osed, but instead are intended to be illustrative of the principles
of the invention so that others may follow its teachings. FIG |
Illustrates a cross-sectional view of a mcroel ectronic assenbly
constructed in accordance with the teachings of an enbodi nent of the 10
present invention. The m croel ectronic assenbly 10 includes an integrated
circuit diBETRILED OESCRIETIGMEOATHE wel | known in the art. The die 12

i ncl udes” PRESENTONYPREFERRED EMBODMERTS a plurality of lateral edge
portions 18. Tﬁe die 12 has circuitry forned thereon (not shown) as is

wel | known, andhf f@(UOWHIQ dasiptiops @f éh'q presently gl eﬁ&@semhe@'r@mmye bot h

di sposed The
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has f or medut irestead ase [vitemdaéd tybefilusiratige af e piincplies ofites inventibnsoe di ced,
sawn, sepa{\ate or ot ulated into one or nore dies 12 as is

sin
vel | knowtNTONRE Jay . oﬁp“gutﬁéﬁ?%ﬁ‘ 89§2 such as a printed wring board of
the type commorgyg 49 t8¥ eCrb s-tslaétlc%élv?éWoFé‘fhi'&%éléét?ém&%%sémly shown)

I
defi ned thereon, |nc| udes a su stantla l'y planar die attach surface 24.
The subst rcmnstrnatpdba a‘oconcmhoefw:th;trammucblr@sbﬁtamer@bndmntanféhe ncl udi ng

ceramc, e I ass | am ng osites ex,
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stiffener dn%mrmé)ftz%m@@t peaééﬁerauymenmnaﬁmaﬂ tﬁé'a%l TRé a1d 1& incRidesa4 i ti es
of bond pads (not shown) "are spaced about the die attach surface 24. It

shoul d be diadedytidoa dieaface h6, mﬁha qbaabtycnf latesalzdge perdonpd8pdrie gigds on

the surfa r i ndex to

each ot hefﬁt% 'ng’g@%g%ﬁ rfecfg?gi%(% SZ1ct| aq.snigg\(éelﬁ(ri W@naﬁqo?lgé\n Il al so be
noted t hatm(ﬂ'ﬂ@@s bhﬂu@hgf d2odrsd phdg (rast shion) oeh dispetedion the@ifacexigap 28
is formed between the die attach surface 24 of the substrate 22 and the

fat®e 16 ofwithgolgpebumps30 fosmedahsrean. t hee i 12 iplyaiselly srrscRiogHsedr
from a silicon wafer (not shown) which has formed thereon a plurality of

integrated circuit dies which are diced, sawn, separated or otherwise
singulated into one or more dies 12 as is well known in the art.
A substrate 22, such as a printed wiring board of the type commonly
20 employed in the art and having circuitry (not shown) defined thereon, includes
a substantially planar die attach surface 24. The substrate may be formed of
standard substrate materials including ceramic, epoxy board,
paper/epoxy/glass laminates, composites, flex, polyimide, polyester, and FEP
(Teflon) materials and may include a stiffener layer of copper, aluminum, or
25 an alloy material. Pluralities of bond pads (not shown) are spaced about the
die attach surface 24. It should be understood that the bond pads on the die
and the bond pads on the surface 24 of the substrate 22 are designed to line
up or index to each other to provide electrical connection therebetween.
It will also be noted that when the die 12 is aligned over the substrate
30 22, a gap 28 is formed between the die attach surface 24 of the substrate 22
and the face 16 of the die 12. As is known in the art, solder connections are

typically formed from solder bumps 30 which are deposited on either each of



typically formed from sol der bunps 30 which are deposited on either each of
WO 02/ 080229 PCT/ US02/ 05431 5 the bond pads of the die 12 or on each of
t he bond wedg/08f229 he substrate 22 prior to assenbly of tRETAISOr/@EBECt roniC
assenbly 10. The sol der connections are formed fromthe sol der bunps 30
after the die 12 is positioned over the 8ubstrate 22 and properly aligned,
typically by using the reflow soldering 5 method as is known. In accordance

with this invention, a polcémarl c bead 32 is disposed about the periphery
of the outtbe Qﬂ!‘gie@dﬁoﬂhl@ ed2 ox oruadeh obtheb@ulipads of thet subisitate 22e
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f|| er betvveen about Yo't 0 about 75% by wei ght of particulate fillers,

typically 15 alhmmordﬁrmwftlmthmhralarmos byolyragtiy bead 132de disgusedener t hat
reacts wt thg?%grecursor he product resin. A suitable hardener
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di am ne. V. S TiY structure
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(aI kynes traaienigls mye:toartsis’c@rﬁ aweﬁuhympglymemuwbmtr:]adbasl ik ml;-ilaprtelgeagdes of
th t.y est er_and to,groups). Other suitable rdeners
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am nes, aoveighteia hﬁl"ﬁi&fr&rd@é 1.0fe by aveightoof q)cahabtsé,ranctOzﬂ‘i @.ﬁﬂﬂ(@byl ane t hat

cnhances WSSATS: 8 ahEgon SRHERLE ik RHRPAToay Rt Tndlad Mrahett o
gamme- am rfiier beidar abbwrasT!t8BoubrB% by Welidht o particulate fillers, typically
15 ~ silica. Epoxy formulations typically include a hardener that reacts with the
precursor to form the product resin. A suitable hardener is an amine-
terminated polyether compound, preferably triethyleneglycol diamine.
Alternatively the hardener may contain in its molecular structure two or more
2,5-dialkyl substituted furan group or two or more dienophiles (alkynes having
20 electron withdrawing groups attached to both sides of the ethyne moiety e.g.
ester and keto groups). Other suitable hardeners are isocyanates, melamines,
aziridines, and anhydrides.

A catalyst is typically added to promote reaction of the constituents

during curing. A preferred catalyst is 2-phenylimidazole. Other suitable
25 catalysts are amines, acids and anhydrides.

The adhesion promoter is an aminosilane that enhances wetting of the
substrate to promote adhesion of the resultant encapsulant. A preferred
adhesion promoter is gamma-aminopropyltriethoxysilane. Other suitable
adhesion promoters are fluoropolymers and silicones.

30 Such a thermoset material is preferably partially curable to a B stage

polymer to form an essentially non-flowing bead 32 (i.e., a bead exhibiting



adhesion pronoters are fluoropolynmers and silicones. 30 Such a thernoset
material is preferably partially curable to a B stage polyner to form an
essent i alwo o829 owi ng bead 32 (i.e., a bead exhibiting WOTABDEA2L9

PCT/ US02/ 05431 6 sone shear strength). The thernbset material is
preferably fully curable at - reflowter&>eratures to formthe bead. The
fully cured material is known as having been C staged. Alternatlvely t he

pol ymer precursor ieties of a 2, 5- i al |tuted
Pt an | noCORP Sroa gl e rmaSELMAe s REr o BN BB T | al i s
avai | abl eréﬂamﬁgﬁbgét%eos  fBRA%S BERLS T Eng Lidd Ratsfia .Mhswﬂra%y be found

in U S Patent I ssued to Iyer and assigned to Shell(r). In
anot her efawbtigitesen €fstagedi nvention, the bead 32 includes a thernoplastic

pol ymer, such he o resin. One such conmercia 10 avgid abl e
phenoxy resin @teﬁa% iﬂ“ﬁr EWCH?%HBﬂ%QQn{@%H@'%qeeSSO a%éﬁer sui tabl e
t hey nopl a%‘iél@yl@lb%ﬁtmé@ fufé/ﬁ'nﬁé’teé@foﬁ‘%pok? ehHngr§09§e$1@@1 afpogaér  may be

enpl oyed as long as such thernopl astics” exhibit a softening point below

the nelti rmgewsm metterialds ayairhle foneshell®, atm@rmmrapll@ée daseimionod that the

enbodi mon ML rEN-BF RS AN arS 7RE 2. 55 o M 2Bt
subst ant i ab IShefi@Nin BHOtHer keGisSbdiMeht bESR, ins&ntidn, Qhebbedlszkmcmllesha i's
attached to the outer or peripheral edges of the die 12 and al so attached

to the sutherEeopiastiopolymerssudt asePnENoXKEasne ONe gugh cepmmereiadifbodi nent s
t hg, bead %%aﬁ?t%le%nfoggroe 98 P4 ﬁ%ntrﬂé‘ﬁu n%*urég%yqbﬁ @g%es%c?dct he die. In

thi's manner ectr n| C asse In app ications
wher e spaches slitaibleehdernooplastis maternials uwhich sofiearin tlne: presshed, of hexat,exanpl e.

In the illust ated odi ment ead as,.a rectangular or square
cr oss- sect'Ph! empyna@éégngééﬁpsﬁé pstirs 'Q' S&ﬁ@&'”gs% as round

and oval %?ﬁ’tl?ﬁﬁﬁélfir?g?m?bﬁlf‘é?cﬁh& |£efl‘tdsr?6ﬁlé‘bbalﬁ‘|b‘°e?stbeﬁ'm§tt or all,

of the edge sur he 2 I e 1 portion of the assenb
At t achi ng théwHhiledte 2eadB2appgans tpdiet stmwoeis twheletgbtss thd acesems functions
t 05> PPOT tentll?gdlr%d%? preferarlﬁy coﬁte%nzpla%sqhap %eabead is in the form of a
substantially continuous bead, buttress, skirt or the like which is attached to
the outer or peripheral edges of the die 12 and also attached to the surface 24
of the substrate 22. However, in alternate embodiments the bead 32 may be
formed on less than all the outer edges of the die. In this manner, the
20 microelectronic assembly may be used in applications where space is limited
or less structural support is needed, for example. in the illustrated
embodiment, the bead has a rectangular or square cross-section. Other
cross-sections are also contemplated, such as round and oval cross-sections.
Preferably, the bead 32 attaches to most, or all, of the edge surface 18 of the
25 die 12 portion of the assembly 10. Attaching the bead 32 to a major portion of
the edge surface 18 functions to support the edge of the die 12, and operates
to absorb stresses which otherwise would be experienced directly by the die
or the interconnect. Further, in the present embodiment, the exposed surface
34 of the bead is substantially coplanar with the die back surface 15.
30 FIG. 2 illustrates a cross-sectional view of a microelectronic assembly

constructed in accordance with the teachings of another embodiment of the



to absorb stresses which otherw se woul d be experienced directly by the die
or the interconnect. Further, in the present enbodi nent, the exposed
surface WO oobske bead is substantially coplanar with thecdiusobesaki surface
15. 30 FIG 2 illustrates a cross-sectional view of a mcroelectronic
assenbly constructed in accordance with the teachi ngs of another

enbodi nent of the WO 02/080229 PCT/ US02/ 05431 7 present invention. In FIG
2, the elements of the invention shared with the - enbodinent shown in

FIG | havePeRgnEaMENteT-elnehilGe % iae slaraerts of e investigaisbatedmwits thgsenbl y
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gap 28 of the asse reference 3-7, a method of
forming t hebeﬁcb4%épb@ﬂe;/cﬁﬂrtourﬁi§stbﬁidlle_/1Bf butraisp fils #e gapﬁérhetwaen ¢he

St andard midRdge RN sty 22, TRl A AR, (ARG oo O " o1

202 is pOSImam%dabbﬂﬂhbhﬂJtéﬁéd% 65 18 of tes GicfP ahad bead rAsferal M eyt t hat
the active surface 216 and the bond 15 pads (not shown) forned thereon are

in an expost®iotherssesply M@0t he present enbodi ment, sol der bunps 230 are

O, e, boRiniafiighl IOmIGS! g AR BB b pUREEARE U "
pl ural ity aissenssly bt predontin2eftion RlAGetr@AC ASERGWK IOPIGIId00s. A

referred nethod of dici e wafer is sawing. Typically
gem conduct%ﬂm'ﬁﬂf‘&“gof W@?%rd?e%f%mgéw %ﬁﬁ”fjﬁfcb@\eéh'@f isitlacad @n anr anged in

rows and coldHaas, %&klﬁ@ﬁ}&ﬁ@ﬁél%ﬁﬁ \A%‘T’érrboi &tﬁ&éﬁdﬁac@gﬁ i n%(c)t%e die

bei ng rect angul ar. I'S sawn or
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par ?5' el | ipnae S nE)t gttlcr)v%% lsorZS%he}/ rhga'%eltnvavenegxg&%% ggn t?oen rIcr)1WIS"|e present
embodiment, solder bumps 230 are formed on the bond pads on the active
surface 216 of the wafer 202 using well-known methods.
As shown in FIG. 4, the wafer is separated into a plurality of individual
dies 212A, 212B, 212C using known methods. A preferred method of dicing
20 the wafer is sawing. Typically, semiconductor wafers include a number of
integrated circuits arranged in rows and columns with the periphery of each
integrated circuit or die being rectangular. Typically, the wafer is sawn or
“diced” into rectangular shaped discrete dies along two mutually perpendicular
sets of parallel lines or streets 250A lying between each of the rows and
25 columns thereof. Hence, the separated or singulated integrated circuits are
commonly referred to as dice or die.
The lanes between the die are referred to as streets. In one
embodiment, stretching the backing material 204 expands the streets 250B
(see FIG. 5). The expanded streets 250B are filled with a polymeric precursor
30 material 232 (see FIG. 6). After filling the expanded streets 250B with the
polymeric precursor material 232, the diced wafer 212A, 212B, 212C,



25 columms thereof. Hence, the separated or singulated integrated circuits
are comonly referred to as dice or die. The | anes between the die are
referred wo oamsmey eets. I n one enbodinment, stretching thechaskt/og3nat eri al
204 expands the streets 250B (see FIG 5). The expanded streets 250B are
filled with a polymeric precursor 30 mater§al 232 (see FIG 6). After
filling the expanded streets 250B wth the polyneric precursor nmateri al
232, the diced wafer 212A, 212B _212C, W) 02/080229 PCT/ US02/ 05431 8
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agent. The subassenb K is then heated to reflowin an oven (i.e., at |east

to the |iqgsubsisatgoiWith gachiseldes biump imakgnraent with aj eorresipeadingstonte 10

Using knowfiads EEARYTRLLR NG Sacedbith ByBbrahihy o Sheral b “Dips.
ai ded by th@vﬁnb%td&n%@gém el semiieis tenteeited RS reflBweinc@ndveh | ows,
droops or expands in t resence of heat to contact and connect to the

subst r at e. (iBkpatlgast MhﬁH@UICB#Sl RNt efherspldgranataiabs It ﬁé’%@@éﬁqtdhﬁor ma 15
bongl wi th rbnﬁ%o%gbsqaggn %Frﬁ@{] Bn tﬁg%ugg%fév‘brt fl"?{h'érsq{b%'tr%? rguse the

bead to beco cure ead ma erla |nc udes a
t her noset rrat er ansImg lfmprassembly techniques, aasefl@w enysstatieithe gblier specific

forms with arting fromits s it or essential characteristics. The
descri bed EJI gw%ﬂwﬂg)aeen&fhgmdwéﬁd%c&nnepmcme BRAY as

IITustrati ‘ﬂ%w%,“érdb‘b% or' &§Janlislih ¥ pidReRes U PedPid Edritkelai Pebditect to

the substrate. Exposure to the reflow temperature causes the bead to form a
15 bond with the die and substrate. The reflow temperature also may cause the
bead to become C staged or fully cured when the bead material includes a
thermoset material.
The present invention may be embodied in other specific forms without
departing from its spirit or essential characteristics. The described
20 embodiments are to be considered in all respects only as illustrative and not
restrictive.



9 WE CLAIM1. A nethod of form ng a mcroelectronic assenbly conpri sing:
providing a substrate having a plurality of bond pads; providing an

i nt egr at edoo2/08229 di e conponent having at | east one 5 edg@/smadosa3di e face
with a plurality of solder bunps disposed on the die face; formng a bead
on at |east one outer edge of the die, th® bead being nmade of a polyneric
precursor material; superinposing the die face over the substrate so that

each sol (W MCOM acts a corresponding one of the plurality of bond
pads and g in the die face is spaced apart fromthe substrate by a
gap; heating the die and the substrate to a tenperature sufficient to

reflow the sol der bWﬁ?eth@dfo?%ﬁwﬁﬁ%‘é%nd?@él@@%hn%%%sb%ﬁ?& ﬁﬁ)ﬂg@gt ng bond

pads, and to flow the polyneric cursor materi ontot e su rate.
2. The net hod of forprWertméSntbe’fra’@I Im,\tlmg)alpiumaeahbqncbpadd; aim1l wher e| n

at least a portion of t rLecut sor mat eri al nto the
gap to encapsul ate tH{S“?H]ﬁ%P*@%HWgE‘?CHﬁU' 1e Ei%pﬂﬁ?ﬁtol?)a%‘?g thg%shﬂn?he

m a oel ectgdgei andha ssTiice With &l iralily ofzéblwﬁts@hﬁstd@dsr&% ﬂfeedlle%ééw t die
conponent is a die with four edges,” at |east one of which has a bead

formed thereon. 4. AoWeingod bemdfen it lepst areceouler @sigeoel theadisetits bead

conpri si n%emq)m% e%f@.glgmg?ﬁfér%g resta)?wgnglnpl urality of bond pads; 25

provi di ng an egrated circui t having at | east one edge and

a die face with a plsupakimposiig théddie oepovel IpeSabsrité o dhat baeR:
applying a bead on at |east one edge of the die, the bead being nade of a

pol ymer i c SOISS RWBR CoRtasts A C@H@?ﬁ@?ﬂ"ﬁ@ oneqel the plarality witend paderandt ur e:

30ysuper i R atr{‘ﬁ t t % each sol der bunp
co1n0tsact s a coréfrhgekg%gﬁ%?én(ge on g%&e{P ur a‘iﬂ}%ts;u%tgﬁagé)b& A& and WO 02/ 080229
PCT/ US02/ 05431 10 heating the die and the substrate to a temperature sufficient to

reflow the solder bumps to form solder connections to corresponding bond

pads, and to flow the polymeric precursor material onto the substrate.

15 2. The method of forming the microelectronic assembly of claim 1
wherein at least a portion of the polymeric precursor material is drawn into the
gap to encapsulate the solder connection.

3. The method of forming the microelectronic assembly of claim 1
20 wherein the integrated circuit die component is a die with four edges, at least
one of which has a bead formed thereon.

4. A method of forming a microelectronic assembly comprising:
providing a substrate having a plurality of bond pads;
25 providing an integrated circuit die component having at least one
edge and a die face with a plurality of solder bumps disposed on the die face;
applying a bead on at least one edge of the die, the bead being
made of a polymeric precursor material adapted to flow at an elevated
temperature;
30 superimposing the die face over the substrate so that each
solder bump contacts a corresponding one of the plurality of bond pads and



wherein the die face is spaced apart fromthe substrate by a gap; heating
the die and the substrate to a tenperature sufficient to reflow the sol der
bunps t o Woriogaanect i ons to correspondi ng bond pads, andPCTaISeuoat rently
cause the polyneric precursor material to flowinto the gap 5 and cure to
form an encapsul ant; wherein the encapsul'8nt protects the connection

bet ween the bond pads and the sol der bunps. 5. The nethod of form ng the

m croel ectroni ¢ ass ly of claim4 erein the po|yneric precursor
mat eri al mﬂ@aiqﬁ§?¥%'%ww@m§€% supbstr L%@ 9RRiti ng and
subsequent cool i Ng. Gedi e i@ 8hAthe YbSraRBPtempbratiBRUIRSATT
formng the mcroel ectronic assenbly of claim4 erein the polyneric

precur sor refiowrthalsolder dunaes thuiormocdneections tal orrespidrelimgbbod paftisf andri ng t he
m croel ectroni c ass

1ix?n‘ol 0B1 cl a]i m 4. wherein tr%e. gl 3% rjg recursor
material 1t SHAFYITENTY cevse e adysric pregisor matsrde o bl Hs/geh | e
subst rat e.gr@ cictBEHOE aff erdc@ipBluRBitawi @i feesh dapyutart PrsiERtytheonpr i si ng the
20 steps of: providing a sen conductor wafer having a wafer face, the wafer

face havi r@naecliembetvwern the kendipads anddie solsies beomgsonent for ned t her eon,
each die conmponent including a die face, a plurality of solder bunps
di sposed on the die face and a plurality of edges; 25 placing the

sem conduct or v@af er Ty metioddhRfrnigg tRCkidioelettrbald sdsemtli of Brimef er face
facing outwardly fromthe adhesive backing material; formng streets

around eadthesein e RPIKMEBRISARYEST Materialicagnents berdieadihesubsisateyner i ¢
PT gpur sor Jlﬁﬁ@rr}eaaléihg?’éhosgméﬂde'ﬁ@ cégﬁ?dj{)ﬁth% 00&BEFonitHeleflbly.ne di e
corrponent S I ACl udi g a pea or ne (0] e polyneri Cc precursor mat eri al ,

the bead | ocated WD 02/ 080229 PCT/ US02/ 05431 11 on at | east one of the
edges of each of the_di e conponents; royi di a substrate having a
pl ﬂra| ity of bdhd pgmq method of Formslng tffe microelettronic assembly o claim 4

wherein the polymeric precursor material is cured during heating.

15 7. The method of forming the microelectronic assembly of claim 4
wherein the polymeric precursor material is partially cured before the die is
superimposed over the substrate.

8. A method of forming a microelectronic assembly comprising the

20 steps of:

providing a semiconductor wafer having a wafer face, the wafer
face having at least one integrated circuit die component formed thereon,
each die component including a die face, a plurality of solder bumps disposed
on the die face and a plurality of edges;

25 placing the semiconductor wafer onto an adhesive backing
material with the wafer face facing outwardly from the adhesive backing
material;

forming streets around each of the die components;
filling the streets with a polymeric precursor material;

30 separating the die components, each of the die components
including a bead formed of the polymeric precursor material, the bead located



superinposing the die face over the substrate so that each sol der bunp
contacts a correspondi ng one of the plurality of bond pads; 5 heating the
di e conpower/osme t he substrate to a tenperature suffici @a/use2/osasi ow t he
sol der bunps to form sol der connections to corresponding bond pads and to
flow the polyneric precursor material onfld the substrate. 10 9. A

m croel ectroni c assenbly conprising: a substrate having a plurality of bond
pads on a die attach rface; %n inte%rated circuit die conponent having

at | east GHeaté%%%q??%f; e£qges 9 gash qffke diecompenerishg adj acent the die
attach surface, a pl ' ag,ﬁ{bs ' f o he die face and
electrically connectﬂggﬁgwigagsgﬁegja S o?%ﬂrgmgucgs%gt@%nd a polyneric
bead formed of pol ymsepedmposing therdiedace owtr thecatbstrateoso Hatlemaht one of t he

edges of the inteqgrated circuit die. conponent and.20 naking contact
bet ween aFO{%{?&?{J_ﬂﬁgo'&tﬁcﬁ%CBHGE\EOQHW Hggiﬁﬁgﬁpﬁf@wycqu‘pt Se conponent
ang a correspondi ng heRtiheRe efe &é’tﬂpéhént?éﬁcﬁﬂ'ié SiBtaRe t9h thhPerstypstrate.
10. The m croel ectroni c assenbl ?; of claim 11l wherein the integrated 25

d

ci rcuit deefficianiémepfiowtite seldedbumpsitadarns sotdes cophectienssidbst rate are
contact s Cobebdng Ry B LR o o BRBRS PR TP aBRLSYP  ne i e
conponent tlgnd fills at |east a portion of the gap.
substrate.
10 A
9. A microelectronic assembly comprising:
a substrate having a plurality of bond pads on a die attach
surface;
an integrated circuit die component having at least one edge
15 and a die face, the die face being adjacent the die attach surface, a plurality of
bond pads being formed on the die face and electrically connected to the
bond pads of the substrate; and
a polymeric bead formed of polymeric precursor material located
on at least one of the edges of the integrated circuit die.component and
20 making contact between at least one of the edges of the integrated circuit die
component and a corresponding portion of the die attach surface of the
substrate.

10.  The microelectronic assembly of claim 11 wherein the integrated
25 circuit die component and the die attach surface of the substrate are spaced
apart by a gap and wherein the polymeric precursor material contacts
substantially the entire portion of all of the edges of the die component and
fills at least a portion of the gap.



