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WD 2004/ 071140 PCT/ US2004/ 002615 UNDERFI LL FI LM FOR
PRI NTED W RI NG ASSEMBLI ES The U.S. Governnent has a

w@adodioup4d i cense in this invention and the ri ghCT/U82004/002615

l'imted circunmstances to require the patent owner to
|icense others on reasonable 5 terns as provided for
by the terns of Grant No. 70NANB8H4007 awar ded by

NI ST. FlEBEF MEHR! 8t r%ﬁ% s
gener al |TM@%—VWMM

particularly, this invention relates to the use of

under esives to bond surface 10 nount

i nt egﬂé‘i t’(ﬁa ccit'] V@U}D@e%é‘ékég’ééd"ﬂb lﬁﬁﬂsﬁﬂféﬂn% ipvention m‘:bﬁlésrlght n
GEROLNR t t c (

%gckages su%lzceg?g FrIL:érl\M’%ﬁJ %(t%)&%eg tgq ﬁ%h%% Hgltef&r!) reasonable

€BONYS pravikded)fs barthe tﬂ:rme of GyanaNbaZINeANBEHA00 N bwerded by NIST.

circuit boards (PCB) by neans of 15 surface mount

sol der joints. This technology is widely used today in

el ectronic itens from oyt NvENeRN Ul ar tel ephones

to produce very efficient, high-density products.

HowevE#s Wﬁ@ﬁlqnhéglétepagk@g@b’ dp eprintadt Biring gssémblied.  More

i.cal r ansm.tted ;to

(U A e BF GO 38 e PR SF ARBr B ABE .t syrtnce

ekt mygrae:a c&nmt paukiages tOfprimmﬁ'ﬁuﬁBBardﬁlJCh as cracking

of the solder joint or circuit trace, or a sol der pad

may del am nate fromthe PCB. These nechani cal stresses

can arise frompacRUERSUNY OF%QNVE@@EB%‘S ther mal

m smat ch bet ween € package an ut nost

co m’rdﬁtegraéfrdeclmﬂi@) Iagkages keahi asel‘lhpsﬂmp KF@haml BHEGrid Array
{ t ion to

PSS 00 RSl o SR SRS BT B8) B el

sopfacd Ifnbmalsbwer Fints. OishePRANI OB ik HAMIL uSERI 1884 I clécRlohRtems
underfill” is flowed under the ackagi; after it

’ﬁ?@ngelma%%&O cellylprelsphonesyp BrodHes Yarnericiant, talsdensity

feaRketely filled the snmall gap that exists between

the bottomof the flip chip and the substrate, the

H@W@@hawheinihena mddwgds :luy npnmjmlmni matédodircuiitbe akiay wlestadical

B R RS P b uRF SR Bt

aﬁiyfnhﬁibexnéﬂ Aleclthisiny @lﬁﬂhrﬁs crd%klrfg%ﬁﬁ@idlde‘i‘ %oﬁf(&ec‘i%hﬁ ®race, or a

Hesses that woul d otherwise formin the joints
solder pad may delaminate from the PCB. These mechanical stresses can arise from a

number 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 locks
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 joints

between the chip and PCB, a reliable assembly can be fabricated.
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between the chip and PCB, a reliable assenbly can be
fabricated. WD 2004/ 071140 PCT/ US2004/ 002615 While

w0 b@4oorvent i onal use of underfill has sol ved P¢BUS2004/002615

mechani cal shock problemon PCBs, it has given rise to
a series of significant manufacturing probl ens.
First, the prepolynerized liquid underfill nust be

appl i gd.as, a seconda pr.oces ith.  special )

o IR e RSB e Cr BN et fory &P EE sitebapiond shior
HroBled orf PCBS, iERG9Sved 1ise € a Ser T T At RAGKAHECRREL problems.
allowed to flow all the maﬁéggder t he nount ed package.

Kindthe prepolymesized liqwd smdergllapust be eml@diatSﬁ se@ﬁnégryandcess with
S P P SR BIS5 oL WS o

@d?ﬁblgd pacfk@gﬂmzd lidvedtto ﬂolﬁlft&l the I\A;aytunﬂglcthe ﬁﬁ)@ﬁ’ﬁd pacr:]kage. Once

reliabjljty_ and is gener y preferred even thou it

ﬂl@&tﬁtffr@ih?%%wci ©reppo eataridal rl'éqsﬂs@sn NisRlacgdyiom under

@8 SRIPLAWifichaP ﬁ11 tha9beQ: @nsteg @ ok Blie? @d#g tm a fillet.
ertill addi ng e

harden the un , agal tine to
‘Phaoitldst sncrddsesrebiabdlityopndrie gerssallynwefratetl gverathesghl i réquirdd

j nut e alt hough.it ca ake several. haurs, and the .
TP ogfr bt g FO i FrRRR el d o8 oveo polbinerize
&lddakdenaBathderfily, AFamUdaRisiinnd' tBO posessTMHE balik lpfocelhe
use of underfill helps to alleviate the nechanica

aarEally fakebl @t Aheninsitesy pldroyigh it cag daliweseveral hosisy, and dhe,added

o hd ARG IR AR Db itUShie PERE Thus, while
the sscofainderfdbisdlps toRdedntel thie machomivak shdok peotbar andrpiieides a
whi ch | mpr.ove and .streamline the_ underfill prqcess.
RS Oy S A e R R BTl STy G elRanae
STA6KANRaRITh@irind MeMdEWith IR\Gerta@sdcifeddRRLI. AN

underfill that 1s pre-dispensed before sol dering

shoul Receadnt advangesyhavt beery engsleopédrigh dmprdyat and streamline the

e S | Qi r aat | P N e S._an .
A SO Ry ot & R B AR 08RG e i
toLasyEsnding t€ thpalodoad) eon anderfild tiat lisyprealispdhsedchefdrb olidetiXg should
and.Uﬁderf e these_oxide

il must .be designed to redu
GBI AHE o5 Have BRSPS bTaCiiRe Folien IAANE £QAHOR. GHnCa e pads on

St dftenl BBidIACaldGiRGC HRMRdAIRT MY 8F 88SpackhdlsSare usually
nmet hod still requires extra steps. I'n spite of e

origizeds (ke Huy and agderfil monst de designed 16 redudeatheseunida €datings and
0 o a sl npl.er t.-hod qf. a [ nderfill . is

hETHAE ol Bl R Suslin PRI IC BUAEE i) Brocess,

thisthetiod sifli eguitky @ftrarstahscitr sphie onNthdtiRimeddusPidoaRsses PreRded by

required with underfill applicatian. . .

IC package underfill technology, a simpler method of applying underfill is needed. A

need also exists for process methodologies which reduce the number of process steps

required with underfill 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 however, both as to



10

15

20

25

30

BRI EF DESCRI PTI ON OF THE DRAW NGS The features of the
i nvention believed to be novel are set forth with 30

w@2ootiozub@rity in the appended clai ms. The i nvRCIL/US004/002615

itself however, both as to -2 WD 2004/071140
PCT/ US2004/ 002615 organi zati on and net hod of
operation, together w t h obj ects and advant ages

e st derst o) ferenetoth
bagiee nga‘@H%S{?’f’é Saate e 0o o gpaess thereof,
iy e 686 Qhildie®og eyt fﬁfﬂe@d@eﬂmﬂﬁfﬁbllem%d HEBIKS d8dcri hﬁ&h of the
jnvention, In the description below, 1Tike refere

FryRRoR $Vhighedepeibest eprigiss exanplary Hanbpdiraents iofitheainventiors In the
&&Eﬁﬁm%%\vmﬁé Eéf?r%{n% hqnérg'lg a?lg}ﬂgerdaéo &/e.sgn g @\%Isspe,ammllar or

drawi ngs in SONet I
tatedspanding dements praibk ageratviavesest tbmdxawﬁngsrih wﬂuchci rcuit

boar d_in .accordance with th ent |nvent|on FIG 2

i's a#féﬂdllaaadw%c VFM‘%? g%lf)%% PITRy Papkags mpunisd leadeprinted
SRR dAA aBooriMrcBtath thé Bfe@eﬂt ul%ﬁﬁsin' n accordance with
the present invention. . and 4 are parti al

si de KiGewsisin exledeld sidd diear ofay bpﬁicgndgmmyopamkegt mourted on a

[ cecordan .n_various
B A ol b e B SR RS et 51 a
par t i FiGsp3 and ulaeaz\pmﬁalasnw viewedf & bai¢ gtitl aﬁ@?ﬁoﬂcl&%g& hounted on a
underfill f|Im attached thereto to depic
BY¥F4 jcGRpihgbesrd  inhacqordancs nwisk ciripHp c@nb@chme@m ofl ghe present
avhedhment of the present invention. FIG 6 is a
partial plan view of a printed ci rcuit board with
underRIG |5 fsi 4 partiad (plevheidwt bia grintddocictesti bard heith underfill film

551 N9 B ey L RO Al S APt it an

dﬁEﬁGﬁh&TbmeCﬂfesEﬂEmk,éﬁ@ﬂTl ON Wiile this invention is
susczfptl bl e of enbodiment in many different forns,

t her d10s Osiscvpartial i wiewwphePriaked eifquit besrdiwitthanderfill film
Aasrdd ferkd o Qi%hi%'t Ithi @Sﬁhf)ﬁlﬁ% to?(r]m q}lfﬁe 0 gcCo%atnge V%l%l another

under st andi ng that t prese osure
epghrodindent efithepresant mxentjpine of the principles of the
invention and not intended to limt the invention to
DETAILED DESCRIPTION OF THE INVENTION

While this invention is susceptible of embodiment in many different forms,
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 packages to a printed circuit board. The printed circuit board has conductive

traces and exposed conductive pads on the surface. A film adhesive is strategically
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25 the specific enbodi nrents shown and described. In
the description below, like reference nunerals are

w@ig@d/ora4descri be the sanme, simlar or correspp@dUsI04/002615

elements in the several views of the draw ngs. A self
supported underfill film adhesively bonds surface
mount integrated circuit packages to a pri nt ed

0 h ed,cC rc
st e Gt BRI ChEIBE M b Patsp amd thy bumped
idil&cs mi(fua;c éntedyafdd Sraathpsikuge iiss tteh! ghed 6&/thy board MOthat the
2004/ 071140 PCT/ US2004/ 002615 positioned on the
iﬂq HetBs Radp o the peslkage digh mﬁbﬂ@omdmuquéam tharbgard. The
d f r cka
HE RUTRED ol 966, T ol 30/ QIR L ol G e im
*dadmtedm s¢rfies peak agdedilli ninstdake tﬂeemeﬂramwt imtegrﬂg’;\dﬁ' A& solder
(% board. The film adhesive softens when the package
Y0l dered to the board, and the filmb5 ultimtely

S er Veﬁef@ﬁm@ﬁmbﬂ‘éq"l@sl 1 akP2)] NGIRABEr it oIRE NP AL gd for surface

integrity of the solder joints. Referring now
P, compan@ltszhaSacq@dumvgdracps tUpbn abbastd)rmenajels mgfaeel of eside 11,

ﬁuéqn@grﬁ{ongp Ha mfg ?&géa 0aﬁ’soC %ga}il Ciura o con uélt'lzveopads 13

east one na or

dispvged oh ahatl sideane rconﬂ'd&&dpﬁBaﬂl@as’ﬂsSﬁlehﬂSth@ dnlhdiviet taces 12,
of , conducti ve pads 13 10 di sposed on that side and
YBIGARBE HIERNEED Th PRESES: Sushs agfarapeandoviiated, to seqeivgcrasintegrated

direuit Ja¥RIgsld Y TRE 'BRARMVE Dads RELLE E)ﬁ){lcaﬁy ggsc‘edaa) as to enable

array, and situated to recelve an I circ
qdmtrk@eglj @Ollwctld'mbet&\@nlddm IG/paqkagbs 14Landathse tracps ¢2lonythe PCB The
ctrical ,connection between

d
RABRRES, SR Sl AR el % o Bask G0 L S soyporgicarea array

duffa@aaﬁkﬁﬁﬁ paékldﬁél @§1call§9&iab afll drfhyabf 8dhtadds ok ItBnGRAIP 16 on the
package v or pe of area array 15 surface nount

wereifgeof th, B@Cé%gwhﬁe?ée sprngeied o dte intsgrated sirenit in conventional
8o B@ sswélﬁgﬁ’&mﬁ Fkﬁtholé@ de 51%11?&23& (S}f;lllt 1th€ %ﬁk 38ce Eflcts 16 are

are connecte e I ntegra
typiaslbsnburoped with asbidenbalbta mabﬂelthe I(hpmkage) td b stlo®f soldered to

di th T tacts 16
B o PG R S e 1
P pldca@ Ontthe PEB! Bdak OMIt St Q&Icﬁﬁlgt the ddMEuENe iR ondt r[?g adhesive

conducti ve pads 13 on the PCB. A self supporting

Tl & ifgnetions apthesunsiesidle detreen ﬁh,e FCpadleee, 14pand th@tPCB To and
o6 Y Pigldléehtﬁe %95%%& la¥tEr Rl%ci)%dgﬁ?ée 1;r &dgr%ﬁet 'HE PCB. Referring

now to FIG. 5, in one embodiment the adhesive film 58 is cut in a shape of the letter
“L” and strategically placed at each of the four corners of the array of conductive
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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film18 functions as the underfill between the IC
package 14 and the PCB 10 and serves to rigidize the

wa@s®enbliyo aft er t he package is sol dered to theP@®ZBS2004/002615

Referring nowto FIG 5, in one enbodinment the
adhesive filmb58 is cut in a shape of the letter "L"
and strategi caIIy pl aced at each of the four corners

f. [ 5 adhesi
f|§ S}nf:t%,ffé lcffy §)e1f oneg it t%h #1 pre;[)lgglfaggg i, 0{‘ ﬁ)éamlgpe tape
amidieel fhoaht soca:srtd Udét dayidy nﬂtdmuldbe.d by placérett thaxthided &r robots just
ﬁ ? to not interfere with sol deri n%&of t he
‘E‘aﬁc%‘{gf& TP WSS MAIREN K dnibeetises 8¢ fikmiis plaged onto the PCB by
éiiesd}elﬁ&%ﬁ)léé@ﬁ%ﬁtf I'nhéhlﬁ’écs 168t pifol @&Eﬁﬁﬂé thd f© ‘E)Q%ra ’nfi 388ains in

unli ke prior art that pre-di spehses  under
plelcqoal@tlda@e ICquackageris e;hposmed unitd itz decatios.e| When i0ld Ipﬁcgcage is
| aced onto.the rior

hat
heeh ! wE ARSI T rltai el G5ea BiEo o Ui We Py rtlow
dteys; ahtssdldeh Bum slei fHel IC @dﬁ%‘ &t m&armla%&/t@ﬁils% conductive
PCT/ US2004/ OO 615 is in formof a self supporting
Rads P apd sieptapeoushyehp aedaaté @dhesiverfgm b&mfmne and ﬂpws to form a
ni. pul
%Fég c?é&rrlglhtﬂfle?rg Ihere] gcggeg?f th g? ?) g fly 1sns% WB ﬁ@t h eﬁ"he degree of
selftening and ¢lovodgpends) bf course roaCthe elmracttmstﬁ:s bmheSacmhm@ Sklected
pl acerrent machi nes j ust

PITROY Ve P i
cﬁirﬁigetﬂé%dldlerfdgestkﬁ: RAE KRG Haﬁleﬁeﬁ’ﬂﬁl' t&8linte rg&ﬁ téglperature

| ocation. Wien the I C package is | aced "on t
Theampset ﬁd@ﬂswepawklag@ep@m nOIB’ﬁﬁtfplS,aIDéyurEﬁmmelsgaItchpolylmldes will

ol d
BB iec g o, 7P, AR BT TS e fifsiases, bur s
qnemies akihaﬂrmles Ipnibf t(ﬁﬁlﬁ\mgsioya tigRl sonderd kither 2UKL YL cbdlidP, the
aég sof tens and f}f é: forma fjl]et around t he
Py Fehadrpeloolock fhe ¢ maskagsgecurslyi i RlpesnAnd pravee differential
m&Rnfee Hﬁﬁn%’fsub%Q waf hﬁ:@heﬂﬂca@@ﬂoék% %qﬁz%ﬁﬁgc%r ifhe life cycle of

cour se, aracterlstlcs 0 esive
thepleetrasdc productt he underfill film For exanpl e, a

t her nopl asti c adhesive will soften and flow during

t he Sifereingngwdoe EFG. Jra Lmﬂer[ﬁlltﬂnmﬂhemp@ﬂlatﬂom ndll fam a fillet

yre. ..Thernose
ST e SR BL R BL S Ghanidi pibae orne 1
patkdge agd p@bitRAGRtentingl v the omsids @it 6Nhp acl@gél tOfperal 1y
flow |l ess than thernpplastics, but_ sti create a
nagpigaus.¢ I thisgoreferred embodiments ghe undarfii extends deyend the package

eﬁgé hel wease thé’tREl@ &Qhésrkgtgi:ﬁcn%s@%&%% }ﬁ%ghz{h%a(]i gﬂ](%ctko FIG. 4

ockteICpacaesecur y in ace an
show$ an waderfzll film adhesive 48 that is completely under the IC package, forming

a concave fillet. In practice, we have found that 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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nmovement during subsequent mechani cal shocks that may
occur inthe |life cycle of the electronic product.

woRedoenritmg now to FIG 3, an underfill fil m adhesUs®04/002615

that flows will forma fillet 20 38 simlar to that
shown, with a portion of the fillet contacting the
underside of the 1C package and a portion extending

AR 85 A e O P R
my@g&etdt&l iBaEK afderingdperation tb ¥Rapd Méintundérnbdth $he pack%ge

rovi des superlor reS|stance to nechani cal shock
ﬁ hesg RBeNgsAliprrayide for P?tFrrﬁoéflfhl@g iby dncrepsingzonyective heat under

e &e&le'gx ARG niib @m'bgd %n%\pe%lﬂbﬁ% %ﬁw% it P62 G here

n ‘practice,
ﬂm aélf guppartmgrungiexﬁll azﬂdass1ve’rﬁhm6& ds 1nsth®fdrmr(ﬁ‘$l Béshrvt @ridlpattern,
not t

t hat found [ se of t he
%{@P@&Pg TS dd o ﬁetwaeﬁa@fg oy
Shapel Bt Sif SRR gBSHYS et gl f5.qon %‘rﬁg@ ol it can
shaped with! ITNE Bafdr G ﬂ%"smﬁf ](:):rogygﬁle@ro? ‘ﬂ%e Qikle For example,

captures the corners of the | ackage but does not
nuseEpus hinoigadicy iftllgss  ®0hse$ deiticpadidari@nonliaide, P@acbofrh dibers,

YD B L b 5B R R o 5 e ity added

1ﬁ| tha gilma(ah)ngl \dﬁh ofganlvedypsac kaige iP abvdiioebud Bedafdttreduces the
generated in the sol dering operation

ers%tc}é?i%bl 1FYo thedidlih gngling Heeasiee ke dandle Th as cavgqrastpd dactory.
l@in%ﬁa@ﬂ Gird &ah Hisof BS L& %\qjthd% hf;a}gﬁé?ylaﬂnﬂ%ﬁe%a‘%bgﬂu ?ally as, for

convective heat under fthe |
axatapls, e cerdér care hetwmuil\mllawerssckfowdhesme FilG. Stifflaesre shch as
film68 is in

OB P TR e S el Gt e
dte1dai belbadinsied thethe paktsiviJilgr groups of pads on the PCB

array. The self supporting adhesive underfill film 18

can H8 SHEErHARY m@? Oubm‘fqr’%lrtga?ﬁ lingyg thej seprajofifhe invgntion, a novel

rfxéth!)@ bf gfbvﬁilﬁéeﬁn Lh rﬁﬁ%ﬁ GitbacR W PRGE I%S%z%i(aéeg qn printed circuit
hesi ve. For exanp nuner ous’ I nor gani

bmtds luélzss 4 lseziﬁsupplotta’xgl fliiln of adhesh&e pdm:edb on thé¢ BélBSprlo}Qo placing

I re well kn tho illed in
o, 56 BAftcagd Ve fAlnCis JBET ot o SoReneg Rrblane sqiden wiigw step to
Bointl the 1Q Pt g8 6 Fhe FOBS pheveMihta HRERP onD fleaifcal tshock to be
reduces the inherent flexibility of the film making

copeeirated att e hwler doings. arhoseitskithee di thacarbmill recognize that the

present invention has been described in terms of exemplary embodiments based upon
use of a solder bumped ball grid array on a glass reinforced printed circuit 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
attachment methodologies, such as conductive inks, conductive elasfomers, gold

plated pads, etc., and these types of systems are contemplated in the attached claims.
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Lam nated filns can also be used, with a stiffener
| am nated longitudinally as, for exanple, the center

waeene/obatmween two | ayers of adhesive film StiPEBNR2084/002615

such as 15 netal foils, glass fiber mats, paper
sheets, or a layer of fully cured thernoset polyner,
etc. can be lamnated to the adhesive film In

. MAth i_nt endi n it.the scope of
PSR IS e SR DR RR G BB i et o o sofen or
flotebiti sitplydcisUhé aC atieipB tie Glace upas KAEes, &nugardnnécmgswe that
ciycuit boards utilizes a self supportlng filmof

88 PL/EUH ‘H%G]GC%WH%{@“P@@MHN to placing 20 the IC
packaggie T SQf t ur i the
sol der T ef F}%w %‘t’egkﬁb?ohge%g&tﬁgc%dpg%kggjgrf%oflh@%ibcépemﬁc
gmbedimentngit 9§ eeklentsthat amnyedteanticad, rsdiifitations Qﬁ-:rmutatlons and

RSP ) B e ot ¢ kel el S50 8 b ot e

ﬂﬁ@bllﬁ?@&éﬂl}ﬁﬁﬂ 'Alccto?chﬂ%u Ot 1sefﬁ?éi'ﬁle@ knht ﬁfégﬁgée% ﬂfvént?(ﬁxségbrace

F use of a sol der ball grid array on
Yl quch P]éffrﬁ*ﬁb’ie&,eﬂloélﬂcﬁ’tl@l@ md’ (v,'amatloma:SdEall Z\BItI&bV\ﬁe escope of the
%ﬂﬁndéﬁ@ﬂﬂﬂ on should not be so limted, since other
Flati ons will occur to those skilled in the art
upon Whasisdliméd 3n of the teachings herein. For
exanple, while the invention is primarily directed at
the use of sol der bunped and reflowed I C 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
pads, etc., and these types of systens are
contenplated in the attached clainms. -6 WO
2004/ 071140 PCT/ US2004/ 002615 Alternatively, one can
enpl oy a pressure sensitive adhesive that does not
soften or flow, but sinply |ocks the I C package in
pl ace upon contact, or use an adhesive that softens
or cures via electromagnetic radiation. Wiile the
i nvention has been described in conjunction with
specific 5 enbodinents, it is evident that many
alternatives, nodifications, pernutations and
variations will becone apparent to those of ordinary
skill in the art in light of the foregoing
description. Accordingly, it is intended that the
present invention enbrace all such alternatives,
nodi fications and variations as fall within the scope
of the
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appended clainms. 10 Wiat is clainmed is: -7 WO
2004/ 071140 PCT/ US2004/ 002615 1. A printed wiring

w@s®enblly) conprising: a printed circuit boar dPCTIEHS1004002615

a plurality of conductive traces on a major surface
thereof; 5 a surface nmount integrated circuit package
having an array of conductive pads on a mjor surface

t hereof, said package nounted on said printed circuit
board such that at |least a portion of the array of

c onlduAtprineedpaidiaig asseirdly, campeisingspondi ng  portion of

the conductive traces; an underfill adhesive di sposed
betABEYek ey thoarda davias @ Rwirhtynef Gondectie teges on amuajor surface
boakgeorsuch that the underfill adhesively bonds said
package’to said printed circuit board; and wherein

s aiacsutiaerempint] 1n‘agtam mmultq)aakq:gelhadlngsaneaﬂfaly&ﬁ’ cbhdustite pads on

f
o et MR kel b PR fed ashriben i board suoh

pr ithet &4l 1WMst b dridsis 8Ty arddy Qﬁ%&ﬁdu@ﬁ% bﬁHsCol:(ﬁitéPt Ja corresponding
wherein the free filmis "15 " L-shaped

prlpﬁt’t@é} ofithe Gegduciivetscss: as descr.i bed in cI ai m 1
wheg eHﬁF agﬁe“:s‘glef (lhélgﬁse& beRl e%pgal% é)&slfalgg :T.rgi Fﬁlq_ prm?ed circuit

printe I ng asse 4&dc
V\héoendnsuchehaﬂ Iﬂn‘}ﬂemrfdlei‘ﬂll adiﬁbﬁsly\hbndﬁ efid péﬁka@é@cﬁ@ﬁﬂ prlnted circuit
tely around the package perineter 20 5.
gﬁ?ﬁ ‘%yrlng assenmbly as described in cIa|n11

Wh@\ﬂﬁfd‘ih BaiB Qb MhekRE is %B?ﬁ & hd bl Yc? sﬁ(yit }’ﬁ‘ﬁlqg'd circuit

beyond t he package edge. he printe
as é%FﬂIWaJ@i@utlfé%}Pmdjéd attachoteal of shid pavkags m saideboard

conauble tin BERERRSRES P GMITR bt S lg,olgsfree film is

descrﬂh@ﬂpmh claim1, wherein the underfil

e contains one or nore additives selected from
estlv Cn&%gf%rg{gi %éelgply as described in claim 1, wherein the free film is

an open mesh grid.
4. The printed wiring assembly as described in claim 1, wherein the underfill

adhesive does not extend completely around the package perimeter

5. The printed wiring assembly as described in claim 1, wherein a portion of the
underfill adhesive extends beyond the package edge.

6. The printed wiring assembly as described in claim 1, wherein the underfill
adhesive does not contact the array of conductive pads.

7. The printed wiring assembly as described in claim 1, wherein the underfill
adhesive contains one or more additives selected from the group consisting of
an inorganic filler, a dye, a pigment, and a stiffening layer.

8. The printed wiring assembly as described in claim 1, wherein the underfill
adhesive is a thermoset adhesive.

9. The printed wiring assembly as described in claim 1, wherein the underfill

adhesive is a thermoplastic adhesive
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an inorganic filler, a dye, a pignent, and a
stiffening layer. 8. The printed wiring assenbly as

waelewgioibed in claiml, wherein the underfill PRchES100€002615

is a thernoset adhesive. 9. The printed wring

assenmbly as described in claim1, wherein the

underfill 30 adhesive is a thernnplasth adhe5|ge -8

WO .PCT/ / 61 10. . The printe

wi 10 LR R sRehet df et nePaER tggmdentil
underddhksive Bdbeieddyicecoiiaghait divrel ect romagnet i c

en? gy. .11. A printed wiring assenbly, conprising: a

pr i ht /@ BUBfed Viring Besamaly, RRIMPHENG plural ity of

CORGhigitddV@rehilt Hohrl, RAVifg Lﬁﬁlitg#{ffcgg i cgige Elﬁ@és?o?{ a g]%j or surface

surface nount integrated'circ _ e having
ar theyeadf conductive pads on a nmjor surface thereof,

B TREBAE T Bl b oy e SRRt ot on
CORGkGbH SLfaB@ GRerdoB Yol packaSOMoBRREBAI AR pritRd ERQiChoard such
the conductive traces; 10 an underfill adhesive

di Sgbablraplet wedivnsel the purivagfecandyctive padsrdontast] aciorespdnding
bo@iﬁon%k%%oﬁ&uétﬁg%ce%- portion of a perinmeter of said
pa

age major surface, to adhesively bond said
paeik aterfilh adlesiveplisposegicbetwechisaid freRECE and REdWHRESI dircuit board
said underfill adhesive is applied as a free filmto

safdPprt Kitda roranpha pegigisier ospig packaer araiorsuriape, toadhesively
at bW PpacRhoeSd st dRRinkAgrchR boddafear d, and 15

whereas after application said underfill adhesive is
somhegysaid uhfenillaathesivnds spilitd gsaa ifimg dfiltnotos sdidl printed circuit

ri [ id board., 12. .The printed wring assenbl
gsb egglrii%glé%#%cecp el f‘,%a'?/lﬂﬁlé‘?néicﬁJ ?%‘g WW@@CH%I f’ﬁl‘i? g’oar‘%: and
" Lwhbrapealfter apglicafibe s4id ubi@€l1Wdhésie: 18$6R8EHRH Yo #Sw and bond said
descgi bed in claim,11, wherein the underfill 20

aoPRSER8RtOFAKPr gRd “é‘S‘éP’éﬂi’aar@onpl etely around the package
e Ty TS SIS Y e o i
‘L~shaped’. :

13. The printed wiring assembly as described in claim 11, wherein the underfill
adhesive does not extend completely around the package perimeter.

14. The printed wiring assembly as described in claim 11, wherein a portion of the
underfill adhesive extends beyond the package edge.

15. The printed wiring assembly as described in claim 11, wherein the underfill
adhesive contains one or more additives selected from the group consisting of
an inorganic filler, a dye, a pigment, and a stiffening layer.

16. The printed wiring assembly as described in claim 11, wherein the underfill -
adhesive is a thermoset adhesive.

17. The printed wiring assembly as described in claim 11, wherein the underfill

adhesive is a thermoplastic adhesive
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underfill adhesive extends beyond the package edge.
15. The printed wiring assenbly as described in claim

wao4hanei n the underfill adhesi ve cont ai ns PCEBUSL004/002615

nore additives selected fromthe group consisting of
25 an inorganic filler, a dye, a pignent, and a
stiffening layer. 16. The printed wiring assenbly as

de ri in claiml i.n the underfill adhesive

[ ﬁ% % g@ﬁ% '?mg@ﬁgn&%%wmﬁwgm?ﬁe printed wring

aS aepfbitgd eiscuiiebauird, Heslingna plugility b condueti®d Padsheh a major surface
underfi]l adhesive is a t her nopl asti ¢ adhesive -9 WO
200096t 140 PCT/ US2004/ 002615 18. A prlnted Wi ring
asseqbd,

Bl et pRRPRRR ot bt Ble Sl o2l Wi on o
t henagafsurfacsthefeat ealdﬂnumpsmn]kiegdam ﬁré wndlmﬂwe ppds kage :

t népans G i Sef Hameth ot prtes il eid batghegs: board
an awil@eéi flottiorAdh@s psanéles BP%@i‘a PRIMEE Tt %r%@k‘%‘l% that the

and said printed circuit board "al ong a portlon of

perllinﬁ@ﬁﬂ adbgsieedy bomiéékldgvéclﬁﬁapm said pfinicd custut:hoatrﬁ,aetndt he
or ?ﬂ{eﬁé&ﬁ lsaladlnﬁ%ff};lo gérﬁbe?% g %ﬁ i era g:tge%eﬁ 9 (z?s?.f]g Ermted circuit

Clrcul 'n
ad fbesnd\maJmSSLmﬁpé prek tasolefingeid blitipé © 2RI cbngndtivieqds.

C|r %oard maj. oy, surface prior.to soldering
sail JB‘W& 4ntpQ, WiTIREAsS R @@.dﬁ@rﬁbs@sn clagn 1§furthes emepyising said
Wi n&pﬁ@@%'ﬂnﬁ&&@ﬁl? Eﬂﬁ@g/e's%ift;éxlrlrl]ﬁ%n déarﬁlf\elpr{e lléﬁitg cka%/e to said

conprising said applied free

sof t eprimiefl ¢irrudidiverdewhen sidauhpgpre sadeail tb sgid coridadtive pads.
circuit board when said bunps are soldered to said
conductive pads. -10
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