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WO 2004/ 071140 PCTI US2004/ 002615 UNDERFILL FI LM FOR
PRI NTED W RI NG ASSEMBLI ES The U.S. Governnment has a
pai d-up license in this invention and the right in

i rcumstances to require the patent owner
%q@%@% gt hers on reasonable 5 terns as pPSWé@B"?“&?IS

by the terns of Grant No. 70NANB8H4007 awar ded by
NI ST. FIELD OF THE I NVENTION Thi s invention rel ates

generally to printed wiring assenblies. Mre
parti cul RF TR MERBEG AGSENBIIES Of

underfill adhesives to bond surface 10 nount
integrated circuit packages to printed circuit boards.
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%{‘ﬁ haSF|]I&F)%Ip FC and Ball Gid

? ? pa%‘ﬂsiﬁd’é%s tor Ayt tRaianat’W%Rfsﬁ%dw@nﬁe terst eldreasonable
adrine ué provided BSby MERMPNF GHRAN.

sol derpj oi nts. Jgl’hl s technol OquéﬁA&ﬁ%ﬁ%&%@r&ﬁ?%{%m}n
el ectronic itens fromconputers to cellular tel ephones
to produce very: efﬁmfbggmﬁh%ﬁﬁ@@ty products.

However, when th nted on printed
ci r cuThis Howentlen mietshagineally ot p&as&&vitmgn@%ﬁﬁzﬁg t Qfore

t t h t temt
Al Bl k9L 0ioR 1585 OHR fut AbmBiell <Deuresde Hendewing
shounttigegrabdieitou)t phokbgeio piintedionit BagR, of a sol der pad

may del am nate fromthe PCB. These nechani cal stresses
can arise froma nunber of sources, such as thermal

i smat ch bet mgnck@mmb%ﬁﬁr ﬁNéi@nB‘ﬁB but st

n are cause nechani ca when t he
el ggﬁf‘ é‘ia'@ d girgaitdiQ) Hﬂgkag@rsd;ﬁp@d? hp@h@ (E6)arsiBatlobuid Ay t 0
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Speci fical |
suRfaoe IReEE q;qlti/ep' Joints. §‘hfs|tcﬂmdogmsl gidelynged maﬁkﬁgﬁscﬁéﬂl@ftemst

fé%nnp%?ﬁ ‘:Tfrﬂé c%ﬁlaﬁaf“‘ %h%ges t?rﬁfq%mgeé'ﬁryteﬁgﬁ? r“g;a‘%}l’ @FHB‘@E ween

Hrh@ctsottom of the flip chip and the substrate, the
har dened b yneri zation. The hardened,

ol
el Rhol fest R e R ompreted gl esids mesisrioss
sREBed tmgaﬁitted tothe $olE J&:’ﬁ?éa@l chse ltﬂetlﬁtlsﬁoﬂnfec géiem to fail by
diffe | al, 30 novenent. By controlling &xcessive
Y P‘é’gé ﬁ?&llanﬁﬁ‘tﬁi Yelbasraraling of the seller jointa ciralittrase, or a
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er of sources, such as thermal mismatch between the package and the PCB, but

- most commonly are caused by mechanical shock when the electronic product is

dropped One common solution to this problem has been known for some time.

Specifically, a liquid polymerizable material, called an "underfill", is flowed under the

- package after it is soldered to the PCB. Once the underfill has completely filled the
- small gap that exists between the bottom of the flip chip and the substrate, the

material is hardened by polymerization. The hardened, polymerized underfill Jocks

~ the IC package and the PCB together so that there is little if any differential

movement. By controlling excessive stresses that would otherwise form in the Jomts

‘between the chlp and PCB, a reliable assembly can be fabricated.
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Wil e the conventional use of underfill has solved the
nmechani cal shock problemon PCBs, it has given rise to
a series of significant manufacturing probl ens.

First, the prepolynerized liquid underfill nust be
VOMO448s 5 secondary process with speci &CT/US2004/002615
equi pnent. Typically, the underfill is applied to one,

two or three edges of the 5 assenbl ed package and
allowed to flow all the way under the nounted package.

Once WP IR inbnd! 8% o LAl KA ORBORE hERAIATAARS
the chip,

all .air has been displaced from under
Aefiem gn BB ithes Riven Tisedy 2 bsies pEsignifinert manufactisiag problems.

t Bl [ ' W Jncreases .
?ce’jlgi? glt?ipl?eipP y an'%ecgc ]%dugdg%gerrgq-[?@s@reék 1P E aé%%‘ﬁfmﬁ‘@eﬁs it
rspepial pewpmend dTytpicaliy thenmderfili ctappiaigo bheyewo diadtlee £ddes of the

Ly .S . baked in, an ov t o pol rize 10 and
SRRl 5o\ A8 bt TR e, one
phexoetesal hisfiavddak bf@sips eds@%8d aN G BRI Hetn digptRSd AOmtuRda0

] nytes,..alt ou%g It can,take several hours, and the
Jorti a@q‘aﬂﬂaﬂ@w Yrrery e dlispessit te base auterdges to form a fillet.
STibg il iﬁtﬁ\éﬁséé’rgﬁé?)ilﬁﬁﬁ}i&fiﬂgén\éfah? BrefiRl Syen thitan 't%qukxg the
use of underfill helps To alleviate t%e chant ca

SAditiqnabmamifeimingdimsy Neat dheassemblycistaied iredn aven totfiobmeritbi e
' ' ' ind ; K 15
AR EealROMB B0 B b TR bR SRR e
aoxnatly t4Res Khio|39 minutesqaltesghiava thieasverd Geurkfiing theiafidov e
' th derf.i.ll process. QOre net hod ,
AP AT i R EhH iR R g . v
firei use of underéifl helpbtd aligvitte tHefigechidalishofpeBRAN b }oyfdgfz}-
contaln ux

I s pre-di spensed before sol dering shoul d

PR ol er o el AT g gy feoprnore
éﬂicﬁﬁt_ﬁlﬁfafac;ﬁﬁagﬁmﬂms PR Wehssidbdd oits ! Of ten oxidize
and since_tin/lead solder bunps on |IC packages are

usual Repentlyy jadvanses bayre beanysnads avhighdémprove and) stredpeline the

JR o0 B UARILATTR, BB RO g g
torpssembling tokthe boand Smimidprfifir that és sre-displrissd beforb aoldsririg should
A ln.spit f. .t
£ EE L BroBlrBR o kiR sl Ry 0ce the pads on
@iwgruﬂemgy;déa sidmpheer tirhed @ad@;b@fmlqﬂ T pabikelek fard lusially
ee SO exl sts or I 0OCess

DR REE e iy o® Tifeckh Paheuepiausdn siire esepidscsoatings apd

feitltat tllonidid iy RETTT |

g“‘?‘%%% R b S S S e S i T S
Wovil requires exirp stepy- mspitp pfithe Bomerans adyartages ppvided by

IackRe %ﬁcgeﬁﬁl_l gelcﬁ'}dﬁgy, d Ei?nplep YRib OF aﬂptlﬁgé ]ﬁndléﬁﬁ\ﬁ\s’ Bibeded. A

both as-t
need also exists for process methodologies which reduce the number of process steps

required with undexfill application.

BRIEF DESCRIPTION OF THE DRAWINGS
The features of the invention believed to be novel are set forth with

particularity in the appended claims. The invention itself bowever, both as to
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WD 2004/ 071140 PCTI US2004/ 002615 organi zati on and

nmet hod of operation; together with objects and

advant ages thereof, may be best understood by
reference to the follow ng detail ed description of the
YOPEHEIHA, which describes certain exenpl ariFT/US2004/002615
enbodi nents of the invention. In the description

bel ow, |ike reference nunerals are used to describe
the same, simlar or 5 corresponding elements in the

seg@ization ammethbd bh@gfhltilaw togther Rithtobfbes fﬁa Gilvarktajes tBlcof,
| | VI,ew O a ari rray pac _aermunte on
B0 B WRaGReH] o7 et (e QoMM dctoedesarption of e
Pib@meiod, WHICMshidties cbitdh exeniphar BmBS @Ol ds ﬁiﬂﬁ%ﬁﬂv e
a,ball grid array package nounted on a printe

cJeripfied pelaw dlikerrefiecner Bemerals wietused toedaserimaing same, similar or

( . . e e v ’

L BYEoh il oldlntd 1o o8y Al it B R n BhEF, 4" ©

ci r cuFlG.doard isometic opevdaiclelvirkiamug packige 0600 R Yrited
1. . t i i . ]G 5 i tial |

ired SR S onbd VR B 4Sr Pt i unddor £1 11 Fi [ m

at t acHHY 2 seanedxplodel s@piiety df fhﬂaaﬂl%‘l{% allr%g'nﬂt&&oagé %nﬁgﬂf@d on a

filmin accordance wth an 15 en .

F?P&g]g ﬁ]fw?tﬁ\?@'iqﬂ‘ Bfpordenee, Wity thepresepidpyantipn.pl an vi ew of a
Pri nt BEGsC bukdid hrepRaflsiod $ibw bt aliigkils afd

theretq to depi gt tﬁemposfi tioning g]gba{'rg%ﬂﬂfﬁk%ﬁoﬁﬂ%ﬂ ona
FERiGH Liiseik Rgard, imrpgeardance evitho danianat eplodirhentsp of s tpresent
iféREnl on. 20 DETAI LED DESCRI PTI ON OF THE | NVENTI ON
While this invention is susceptible of enmbodi nent in

many BiG: feisenparfidr pley viewhefraeprirgeds bieotst board Wikth GEE@MIIN §8m

j | rei escri.bed i etail specific
ARl a6 6 Ronn® A€ RSy d&‘ﬁg&ffhd‘? fOrEdcR s an
dinbediment ofithie present hwestivnsi dered as an exanpl e of the
princj ﬁS'Of E{rgaelinventi n and not intended to limt

e

the i Vet ShPTER 282 Hew P dchiied eraysdiomsneih gndswil i
deshed Medto tondépgie HE p6difideOst MG A in ddiErdadc \GHE W Gher
nu&g@gl s gre used to describe the sanme, simlar or

6] {0 LA gregnt BWARLON. | n the several views of the
draw ngs. A self supported underfill film adhesively

" bonds surface nmount integrated circuit packages to a

printed ci JAIL C INVENTIONboar d has
condugte & xposed..conduct i ve..pads on
t he .surlgeace? . ﬁg«e[ﬁoﬁﬁnﬁeguéﬁ%sw\g/ég i %gq’ing’iltelﬂi e %’&erem orms,
there is shown in the drawings and will herein be described in detail specific
embodiments, with the understanding that the present disclosure is to be considered as

an example of the principles of the invention and not intended to limit the invention to

- the specific embodiments shown and described. In the description below, like

reference numerals are used to describe the same, similar or corresponding elements
in the several views of the drawings,

A self supported underfill film adhesively bonds surface mount integrated
circuit pac!cages to a printed circuit board. The printed circuit board has conductive

fraces apd exposed conductive pads on the surface. A film adhesive is strategically
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-3 WO 2004/ 071140 PCTI US2004/ 002615 positioned on the
printed circuit board near the conductive pads, and
the bunped surface nmount integrated circuit package
i s then placed on the board so that the conductive
W%@M“%M“ﬁhe package align with the conduct PEEUSHEHI0RHS
the board. The film adhesive softens when the package
is soldered to the board, and the film5 ultimtely
serves as an underfill to increase the nechanica
|pt!smgnedtgn thls Iﬂﬁ%d&ﬂcﬁie boarfl Qe e cﬁiﬁfu@t‘i\rc' %ﬁﬁé%&’ tﬁ@burP%ed
e

| and 2, a_printed circuit board si gned

6 BOU JRRgrated e Rickageals themhataendi ome ther boarlssol thab fhe
afoniitﬁ}ﬁﬁé P48 @n TRd Bd:ckz?éérdch@ﬁ %&%rt %'c%r:ﬁuéﬁlve A)ghs!;onp];ha rbgftrd The

conventional mannher.
Hlm: adhgsive ﬁ%ﬂba’dwnﬁbe D@ckdgfs posdderah td ket baid)eandrie ﬁlm

f d
SR bl LAY BETERRL S RGRSE bt 4SS

deirsy, and situated to recelve an |ntegrated circuit
packa 14. Th ductjve pi cal |y
exposg‘ o8 gélgw%)ﬁ gﬂ‘aglﬂg Z, gipeig "ﬁ? Pieept %’8 }é@tﬂﬁlﬁ}ﬁd Fatswdes
himmi @m}ﬁﬁéﬁﬁgﬁs Endabiihetthest DAGES Ichd B niajlﬁ sﬁi%%e oir Q&e 11,
acka%r such as a ballagrld array
E“é B maanger The PCBH10 alse dagp rpélyah.ts 0§ umi@etmnmdsl 13
Iﬂﬂ?&@@ Q)n that Fkicﬁadnldycoﬁ@e%teg o 3f dp%‘tog S & gé Rulve (traces 12,

termnals 16 on the er si the pa age,
drpically aregedin 2 pattemesich ne gn eyl and siimated td Rceive an integrated

Shquenbkagy ARRA0L LA I IR kL2558 e
Flﬁﬁrledlf:blgnemumdemamtﬂe g Imﬁkzrte r14 laadl tkhﬁttﬁc@nlamnefhé g€B| @he
e correspondi ng

POGKAUE. | E&h%gaﬁi § 8 T ghib Rackapts L iBFH VR e Ay

: adfaes imoemtl facRdke] SypREDE Bk @tﬂaltrﬁyeof Qﬁlﬁeﬁ'?sa&r’ teRhihald q? on t the

t he conductive pads 13. The adhesive
RO e cgey ot romhane o s irow oo eations
fadhiands sRRlIREBwWAQ BRSk oSQENSES skl fhired *?heg‘ o rﬁa%ﬁsefg%é’

after the package is soldered to the erring
BRI obuired with ajsqldgnkallepisnablentbeiC pirkagedh ds raflowt soldoredgo

1he coikdspdin c§ﬁ’cﬁ1@w ad§ Pf(;oﬁ fLPeh, A s%lf nd}gﬁtg}i? &g%lve

placed at each of ur - cornefsof
@dalmefé o the BCB pmsbut ﬁhtetoadhm itheecdniihative @adsanefrué bdhesive

I t.h
Riie 18 008668 A et bilwEesBE 10 patie 1 gad He R, 19 gnd
se0ies itntigidize tie asbeitbls @ﬂwﬂeﬁd pgkaple it BederbdCioPde bage Rderdihe
gg{B l‘l@ ke the rLor rt that dispenses underfill
0P 101G D AR siROodien aghasive film S§ris Fetdn pekepe offhe letter
‘Whadnd pireteeANNSRE at! BT Jfi thd fd%E cbit6rs lcﬁ": tRAEKFIF coBilctive

pads. The adhesive film is carefully positioned so that it is close to the individual

conductive pads, but not touching the pads, so as to not interfere with soldering of the
IC package to the PCB. Unlike the prior art that dispenses underfill after attachment
to the PCB, and unlike prior art that pre-dispenses underfill on the IC‘package, our
invention utilizes a self supporting film of adhesive that is placed onto the PCB prior
_'to the time that the IC package is placed on the PCB. Because the underfill adhesive
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invention utilizes a self supporting film of adhesive
that is placed onto the PCB prior 30 to the tine that
the I C package is placed on the PCB. Because the
underfill adhesive -4 WD 2004/071140
VE2PP8304/ 002615 is in the formof a sel PCHUPIOAQ0RGE
film it can be pre-packaged in, for exanple, tape

and reel format so as to be easily mani pul ated by

pl acenent machi nes or ‘robots just |[|ike any other

6 ecthe dnincofaosenpotting | fimpit @ed be pre-phdk@gdd InNTor Sx RIS $be
on{lo tl?e PCB b I:,one.lor mor e Iacgﬁrtﬁt;]?t rmchl nes j ust
011 el fogmh 9. o, ba FAsiLY esapigpliisd &Y Dlepermeos Faphiesion rabots just
Rika@By bférd dlechhifc bémPmektaas plasticdSRe 3 j t

I ocgtﬁzll on. V?hcen %he jﬂ%.pagﬁggghgééeﬁ%m%gg%ﬁetﬁ%@ by
{048 OF moTe; Plasemen meahiees jestatier to plaging dhe, ICnckagg, dnti@emains in

i de t .
YR ehtif & 10 Yaoigh R dcholfied Ol s IOIRE Wbl I I preraee i
pleged aBtha ¥EBs tharflimaand package tehminingiict.i Duriag e sbMer dfldwn
d fl to f fillet dth
S18p IR TR A oh 1R RSk ikl o are i ibe K raductve
Phds I3end eimulvinedlysthé ueetfDadkBdvd filev steReRdnd 18%:s to form a
gﬁur se, ?hn t he cggr acteristics of the adhesive

Plerpung theraypsideiedes ofdis G packaseianis sheyn ikl l.e Thedegree of
borRniRPh@ Shiv AeRERE oF }s’(ﬁlré@ii b 118 QhdrflerRRG 'tV adndiivd dflcted

t he sol dering step, and then harden upon cooling to

fesghe vededt iy Bor ewkmghqrmﬁdm@siadmivewlamoﬁ@dand flow -
ARE BE, oREHNERER) Pnd Ry i GRR coofE Bodh itBiaprs,

exper_le e1|ttle or no enin aﬁ
Theymopas gdhesivransuch as epppies golyesirs motyusdthiangs, 26d polgatides avill

. by ior.to curing, to a rigid.solid. .In .
SAFRlienck e B P bk Sanlchdih foniohe Bt @Spapfagicy g st
cr_aﬂ: atshall ﬁi@leqqamk ageurig avl aigid kd]idginaéimeﬁfhde, n{pﬁlyeaﬂm , the -

.erentj] a V. t uring supse uent nec anl_ca .

%K%gef{ﬂ#ﬁ{’ *?TE{}E(S@W P?%ﬂswcvlidryem&%ﬂ gng prevepfedifferential
Bbesiane tirtg RuREGEht mBeheical A6 Rk &air 1
tgg%ﬁgf g Y R f%%%ﬁ*%o%ﬁeg&? crsileof

SrURGRTPWFL t 0 t hat shown, with a portion of the -

fill cqont act.i ng@t he underside of the | C package and
a portafamne wowte KX anpnderfl B adhesiverthatfloms pilklona eifillge -

30534 fhaf sho®R ivithiUSportt o driicSHIR &B%E@%@&l%&id@%@hzg ic
the underfill extends beyond the f|oac ge edge, and we
Rackrge epka parbonexpsnding s theoulsise oy offtespaskagn teform a

ABshadi nal o) rfild. fil

- adh es?v e %358&?% at ?nggocg%mrr% téﬁiﬁy\g@rﬁg ééé&?%gy?né %%%ﬁ?g] ,
eflge,mndhyye fisd thaidbis prowile$ supesdr redistanos watidchanicalghdoRVEIG. 4 -

this confi,gyration provides. inproved . shock

sh8U0 it g aspe f‘gﬁ?ﬁfé cBePl ing L iestag Prmiome
axaneavofilléthia ppictiées e dakef folrtdethat this configuration provides improved
shock resistance, but not to the degree that is found in the case of the preferred fillet
outside the package edge. As discussed above and depicted in FIG. 5, the preferred
shape of the adhesive film 58 is an “L” shape, one “L” shaped film on each corner of

the array, that captures the corners of the IC package but does not touch the individual

~ solder pads 13 on the PCB. The space between the “L” shaped films provides
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out si de the package edge. As di scussed above and
depicted in FIG 5, the preferred shape of the
adhesive film58 is an "L" shape, one "L" shaped film
on each corner of the array, that captures the
VEOIOREY7E14Bf t he | C package but does not tou@RTURW04/002615
i ndi vi dual 30 sol der pads 13 on the PCB. The space
between the "L" shaped films provides -5 WO

2004/ 071140 PCTI US2004/ 002615 openings in the mddle

adpertiggscin ¢ ngitidle alfhg éabe mﬂ@@ﬁﬁ@?‘mﬁ%@ ipBth&6r 1b Berdfl Vokdile

vol atile l]f,gasesgﬁenerat ed in the sol dering operation
tfﬁ“‘ég e RpgraHon eesqsne frery andermpathdthe prokagiengs

c sty ect | vge 0 ?va%ﬁﬁter%{?idgr%{épﬂ;qﬁ@é’asfng %{f\%ﬁ ?‘ﬁ%{‘ ugder
dhbSonagieage tbf altornateiembeditnentofiosr invention is shdvwiGn FEG W ehiee 5

t film 68

e SuppoRtB BRI U ol BB oot 85 sl o s paten,
isglounidobg andividiatieldeppatls 13 3r QouBrod Pl of thefISa0R, t he PCB
array. The self supporting adhesive underfill film 18

c an b&hpselfsupmirymgeadhesive underfillfilmbi@ deh Ibk @akeViiolymeR or it can

er t hysi.c operties of the
r#élg‘iﬁ ‘”é*% "‘gg e é%(E\‘FFb |ﬂ£e Bb; ﬁﬂﬁgﬁgﬁeﬁ Abthg adhesive; | Hogexample,
mumhroa§ inbrighifi@, filldrd agubh M| sflieh 0 Qitanfidh D@Bxildb, P oo 1gbcrs
mcr%ﬁ |l oons, etc, are well known to those sk|I11

e bl loonsnefe. 2 welk knoay tpphoselslelied in ghetdicandcambe adsiiy gdded
W e MhJanhe vﬁﬁie(ﬁgmu-ﬁh&y% |8 h&le %ﬁ\;a%&ggdﬁa Q?%?ér;] ereé[t{(ces the

reduces the inhefent Tl exi ity o
i‘%heréﬁfsﬂ%?ﬁblhw o Ahedfilen, i meking i eesinree dehdieaint or yutomated factory

S e vv| | h stif
I am ﬁ%? ggm% S‘J#Jfﬁ%ou | n%ldi g’ltgsa S%?%?ér éon tﬁ‘%“"’glg’natsefor
exanaalda dheremter oo Be&y&enSWOflaj&fHWﬁSidh&i\fd fim. StifttdeenQich as

taI foils ass_fi ber ts,. paper
Pf"%? ][ass LGt ipksy PAgpr %hﬁ?‘F ~PT 8 lfyerp tﬁ#ﬁ%‘é’e‘gﬁ&éﬁﬁé‘ﬂ’mﬂ
anmanbammmddamheamaw&ﬂhﬁhe adhesive film In
summlfr?y and without intending to limt the scope of
he i AVEHEAEnand v V%‘Ptenﬁiiﬁ% dEmibthe seapg 0§ thegnvgntion, a novel

whetied bFf blovitli
gy [ bloviiRg 48 WhJGRETP CTOUMS Ondich 36 £AEGR M, Ml SR

Jytiliges sy ssﬁéepp@ﬁmgrfdmp@adlpﬁswg plagel g ﬁac me@ Difor ttén elati€s
ﬂi@‘I@ %Qﬁqagér hep ﬁMs'tﬁe cgusroﬁgae 81131%:&13 S0 rdr%ph\g%ggge

der reflow step t
lmné@@hm n@merteglyegcm,r prﬂvauang] astriegsed fr&hoﬁdchi:ﬁcaﬂ) ghock to be

ARSI T T o B0 bR, SR 7 sl . sl ot

- pesent idestion hadeémddsatbe inferBx e aRbia Mw%?ﬂlﬂdin[@ﬁt&séa%%j
r, bunped ball grid array on

‘8? é’g & %Di‘fﬁgﬂ?ﬁeézbobrsrﬁ‘t BEY 1y & glags @eﬁq'reed printéd cirouit board.

However, the invention should not be so limited, since other variations will occur to
those skilled in the art upon consideration of the teachings herein. For example, while

the invention is primarily directed at the use of solder bumped and reflowed IC

- packages, one can also employ the invention with other non-solder types of

atfachment methodologies, such as conductive inks, conductive elastomers, gold

- plated pads, efc., and these types of systems are contemplated in the attached claims.
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25 However, the invention should not be so |limted,
since other variations wll occur to those skilled in
the art upon consideration of the teachings herein.

For exanple, while the invention is primarily

- WA MATEAL at the use of sol der bunped and r @CILARRGHI0E1S

packages, one can al so enploy the invention with other
non- sol der types of attachnent nethodol ogi es, such as
conductive inks, conductive el astoners, gold 30 pl ated

PAItESRatiedl, one 3R elPRT S P¥RES s@ﬁsﬂ?*/)ésaﬁﬁ‘&ﬁ/e%%oes not soften or
ﬁﬁg@;ted in the attached clains
2@{3"4 thedeumalrage isplace yNon eptiart.i oraksy an adhesiveathat

TR Yr Surdy Eé?&ﬁ dhesi ve that does not
sof tenror ‘??QH&E sF#%a “Tocks the IC package in
pl acerp'@nﬂlsomvamiop bas e aescaitittesh veonfunafion Safht pific

v nma c radi ati While the
Unithiete 't & S0 GRRRT blidndtRs gradiivetions, pegufptions and
sqasﬁlohs mll semniam@pmntts thdsé of Srd@ahdsaN it ARt arfrﬁlnl\fght of the

dlflcatlons per mut ati ons and

ter.natives.,
3]8595"&?5 ieive X %@H@deﬁd?@ﬂedtﬂ@* thedsesensfinvsntiomembrace
SHi dubh iaflerhdtiRe Ith
descr i t ion. Ac coodrl%bla{rll%]ﬁg%n d?{anlkﬂékﬁ)rs na%g%%g@h{ﬁﬂ gl}e TRE° of the
gPessdstelaimgent i on enbrace all such alternatives,
nodi f variations as fall within the scope
of thW&%%@?ﬂ B o b et 15 ol e 1 e 58
CLAIM5S 1. Aprinted wiring assenbly, conprising: a
printed circuit board, having a plurality of
conductive traces on-a major 5 surface thereof; a
surface nount integrated circuit package having an
array of conductive pads on a mmjor surface thereof,
sai d package nounted on said printed circuit board
such that at least a portion of the array of :
conductive pads contact a correspondi ng portion of the
conductive traces; an underfill adhesive disposed
bet ween sai d package and said printed circuit board,
10 such that the underfill adhesively bonds said
package to said printed circuit board; and wherein
said underfill adhesive is applied as a free filmto
said printed circuit board major surface prior to
attachnment of said package to said board;
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wherein the free filmis 'L-shaped'. 15 2. A printed
W ring assenbly, conprising: a printed circuit board,
having a plurality of conductive traces on a major
surface thereof; a surface nmount integrated circuit
package having an array of conductive pads on a nmajor
surface thereof, said package nounted on said printed
circuit board such that at |east a portion of the
gLamvs of conductive pads contact a correspondi ng
portion of the conductive traces; 20 an underfil
adhesi ve di sposed between said package and said

Pr i nt Adrieed wiigastrodiydsompagity: t hat the underfill

adhesh y@ited dredsars, &IaQnQO@QéﬁalﬁﬁeoftCQnoﬁéivg tritek BY QF"lafB} rcuit
P&%CE e]%@ferel n said underfill adhesive is applied as a
¥1| I'Mto said printed circuit board major surface

pr i or 8 g\fage Pewrhinenrated firgihbatkqua dkdpeantapag efi cdndudiive gads on a
mbjer Rirfacel thezedt 1s8@ pfadkbg'él h&nRA o B prikkd Rirchit bgard su%ﬁ tl'ét at’féast a

R e M) or R by et LB eBRIe daces
mej ora"stiﬁ‘ld?'ﬂi:%’h?%rdémsed b%twgﬂmﬁﬁd@ecknmﬂm shif pargecatirewtt board,
ﬁuch (Hat the sl &@@eh@é@ H’d:ﬁdsad’éld%éléye t@fsalﬁ Qnﬁébcélr’cbfﬁ)oﬁr%d&don

yul: r eof a

r| nte Fe(l,r?r cafj&t‘a oS adﬁ IV‘sal'fc eﬁs? ﬁ?e ﬁrgé%?a' "§Bd 'Bcr”? ??Jaﬁd major
%\"fa‘fe’rfé'o%l‘P Eaehyent efcﬁﬁ‘ﬂ wetkpgastosaid Boardint act  a
COr I egeaditihé Ped i {si10shapdd’.t he conductive traces; an
underfill adhesive di sposed between said package and
sai dg{)rl nted circuit board, such that the underfill
4adhe W@F%?vwwﬁagsegialwommge to said printed circuit
boar c prinisti eirddit Boasd hakingrdmurdlity df cavdisaed tRed &n ARBbA BHacBShereof;

afr eaesutfééemlc}uﬂt Iﬁt@dl’ge@&#ﬁlﬂfep%gkag% Fuag:v'ijnlg%n 29%&‘? con 8{1% %?da on a

SuU rface prior
BAYSHTacs hefhgh paif prckags moHead 91 gajd paa%gfowéb%afewcmﬂwt atleast a

rextoe nitheamylottatyttieradnantabe cﬂﬂ@éﬁ&@j&lg@eﬁlbmﬂﬁoond&twe traces;
The %ﬁ'uﬂ&e‘?ﬁ a\%erslvg gls;$o§§(ﬁm% § ?l ﬁ%c?é an ald nn%ad Clr ur t baard, such
e Unae gg eS % nas

Ion o ve €ex
*%aé%rvad%fﬂ'@db%se'ﬁ'aa@dé §rj& package tgaidprinied é’éP“iA/P‘qu% g
ass entykipinasid ohderfifadhesine lagplisy ds a ideeirg tosaldipantemel Uit bdakd major

s@%@%h&% Q@i@lﬁnenpgﬁsalg Bﬂ:ﬁ(%% to gmbo%” ay of conductive

pads. rinte ring assenbly as clainmed in
cl ai i ire‘“\Xﬁ‘FefFeélf' It ARORSAAIEFH $r|d} adhesi ve contains one
or nore additives selected fromthe group consisting

30f AR JriR@l GiRd Sestrhibiy, %Smpréin&ye’ a
a printed circuit board, having a plurality of conductive traces on a major surface thereof:
a surface mount integrated circuit package having an array of conductive pads on a
major surface thereof said package mounted on said printed circuit board such that at least a
portion of the array of conductive pads contact a corresponding portion of the conductive traces:
' an underfill adhesive disposed between said package and said printed
circuit board, such that the underfill adhesively bonds said package to said printed circuit board:
wherein said underfill adhesive is applied as a free film to said printed circuit board major
surface prior to attachment of said package to said board;
wherein the underfill adhesive does not extend completely around the package perimeter.

4. The printed wiring assembly as claimed in claim 1, wherein a portion of the underfill
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pigment, and a stiffening layer. 10 7. The printed
Wi ring assenbly as clained in claim1l, wherein the

underfill adhesive is a gg thernoset adhesive. | 8.
The printed wiring assenbly as clained in claim1,
wherein the underfill adhesive is a thernoplastic

adhesive. 15 9. Aprinted wiring assenbly, conprising:

a printed circuit board, having a plurality of
SRHRGACLMNBs Bdyafafe RxRe BROr surface thereof; a

surface nmount integrated circuit package havrng an

array of conductive pads on a nmjor surface thereof,

8ai d Peiialgewinngasseubloss chaiied ipelaimtieaheséin telubdelii aditbsive does
S GEhtAPRE akly dr Galotite padQ POrtion of the array of
conducti ve pads contact a correspondi ng portion of the
conductive traces; an underfill adhesive disposed

Het webre pﬁatbdjwipou:dca@niaimd:laﬁEddn painnt eltkran the underfib @diredive

Sontehhs oﬁ@@m&@&dlﬁ?&%@l@ét&d frdﬂdlh@ﬁroyﬁc&ﬁs@ﬂﬂ gﬁanﬁ@r&mﬂ%@f aégf'ye a

ted circuit board: wherein said underf

%%ﬂ%gfvggfgpgﬂﬁ@ﬁﬁd as a free filmto said prlnted

circuit board nmajor 25 surface prior to attachnent of

rai d PRpkASEwitiy a%?én%l%%faﬁ#\edmnﬁ I Nytleln HE GGl IaJiheswe is a

é%mu)e $1IS softened by el ectronagnetlc energy. 10. A
RE2 NG ng assenbly, conprising: a printed circuit

board having a plurality of conductive traces on a

d18j OrThe PRkt P RridgBERdly as cRithed irSdMith 3 CohePBHAE urddakR 96HRLIEs a

cka e having an array of conductive pads on
ﬁawﬁégmm9§ﬁ§ ace thereof, said package nounted on said

prlnted circuit board such that at |east a portion of

d he o griafed Qhring BAMEIY, ickBpiaRdgsS contact a corresponding
n underfi

porti t he, conductiv

b e ioRh ot el B o ity 3Tl iy sy st threot
pri ntaeﬁﬁrf@,qeﬁféﬂuﬂtt'“t%ﬂﬁﬁi?@"alrﬂcm@aa@ hgvingsih agayad cerideniveopadg on a
ersﬂﬁcg thebf, 5ad shelRas kRGRed® Rd prkked 8&6i bdaft RBNESH ¥ RbM 2

35 b&ﬁ & d package to said printed circuit board;

and ereln said underfill adhesive is applied as a

the Y Pf GoRfLchveafivcoptertgcaresppridngirprtipioel thy avequetive trgees:

sur f a6 @nqeil@tihdsiVe aibgodsd yRilen 8did SaksheRAE kADRinted chaitBoard, such

I%gﬁnre %nde@ﬁ%d%ﬁ%lﬁ géndéé{ c? pa‘pFegt%,ltol gagjt %’rn{ga crrcur(%i ucp derfill

sive i s softened sal package to
sai d wﬂ;?reﬁtsgr upderftl gehesivg)ig ppplied as a free film to said printed circuit board major

surface prior to attachment of said package to sald board;
wherein the underfill adhesive is softened by electromagnetic energy.

10. A printed wiring assembly, comprising:
a printed circuit board, having a plurality of conductive traces on a major surface thereof;

a surface mount integrated circuit package having an array of conductive pads on a

. major surface thereof, said package mounted on said printed circuit board such that at feast a

portion of the array of conductive pads contact a corresponding portion of the conductive traces;

an ulnderfill adhesive disposed between said package and said printed

circuit board along at least a portion of a perimeter of said package major surface, to adhesively
bond said package to said printed circuit board; and
wherein said underfill adhesive is applied as a free film to said printed circuit board major.




ra

J

10

15

20

25

30

11. The printed wiring assenbly as clained in claim

10, wherein the free filmis 'L shaped'. 5 12. The
printed wiring assenbly as clained in claim1l0,

wherein the underfill adhesive does not extend

conpl etely around the package perineter. 13. The
printed wiring assenbly as clained in claim 10,

wherein a portion of the underfill 10 adhesive
ﬁ%ﬁa@dﬁér tQ %ﬁ(é%ﬂrqerﬁ Q%aﬂ%ﬁ&éﬂé@to%gg S?an}‘%nd \6@% ral‘tQt ﬁgic%ﬁon said

W I n'? asse
under fprfl %%@.lwﬁemd SR BoNG S Bokhes e SeigIBIn eyt board.

selected fromthe group consisting of an inorganic

f 1, '] e pﬁntgty\@inn ss&ﬁ%%‘arme@%ﬁg 36 é:{hgr_%mit rée%fs ‘L 5.Jh§ped’

15. The printed wring assenb armed 1 n clai
10, wherein the underfill adhesive is a thernoset
tdhesTheerintddbwiringressqubiyrsetinwidin algm a6 sefelnytheasderfilbadieslve

dods ﬁ&t%kteﬂ.dl&mpm/(A§ rafduRd B ga&gg&?eﬁ,h&je, adhesive is a 20

t hernopl asti ¢ adhesive. printed wring assenbly,
conprising: a printed circuit board, having a
P ur alhe pyntef wigradsaoibines chiads ErmlEiran\jhenelnsaLpnftan ef the underfill

ddh&di_@hiendsbetdnb ki g,@ﬁy integrated circuit package
havi ng ansaﬁggy o% %o dgﬁebunps on a major 25 surface

t hereof, said bunps soldered to the conductive pads;
#n uridle piirited wirindkressimbly ad cleipes @ctldie  hWeberes diccingartikatyesive

BAEinS Sethr %ie%@ﬂleg bél&kﬁdfromﬁ{ Goi BRGktinFofRA rrFoPgQFﬁc fifer, % dye a
package major surface, such that the

%Wg{m"cﬁﬂ'gﬁwg?y\‘?el y bonds said package to said

printed circuit board; and wherein said underfil

18dheshy grine vﬁkﬂu@'ab%b@%s Raibe8 f ddirh 10, WRerSRittd Pkt Kflesive is a
board maj or 30 surface prior to sol dering

hgid Lo
i"oP ﬁﬁﬁé to said conductive pads. 18. The printed
MArlng assenbly as clained in claim17, further

16.0NPIThS prik€dSviring addRPibly @ claifre@ R dainh 18, WASER firle! Und@ANRBLMR is a
t&ﬁné%mt %jto adhere said package to said printed
oard when said bumps are soldered to said

conductive pads. 10
17. A printed wiring assembly, comprising:

a printed circuit board, having a plurality of conductive pads on a major surface thereof;

a surface mount integrated circuit package having an array of solder bumps on a major
surface thereof, said bumps soldered to the conductive pads;

an underfill adhesive disposed between said package and said printed circuit board along
a portion of a perimeter of said package major surface, such that the underfill adhesively bonds
said package to said printed circuit board; and

wherein said underfili adhesive is applied as a free film to said printed circuit board major

surface prior fo soldering said bumps to said conductive pads.

18. The printed wiring assembly as claimed in claim 17, further comprising said applied
free fitm underfill adhesive softening to adhere said package to said printed circuit board when

. said bumps are soldered to said conductive pads.
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