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and, nore particularly, to
anti-flip/anti-shift/anti-tombstoning structures and
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substrate is called f EQrm ol ogy (SM).
SMI' conponent s have term nals or |eads (generally
referred to as "electrical contacts", "bunps", or
"pads") that are soldered directly to the surface of a
substrate. SMI conponents a dely used because of
thei r conpact size and sinplicity of nountin The
OB cal Ceekeenss gf thepresant ikplanitiEta e BERIIed o
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ads to as
s&ﬂd‘@ﬁﬁ@c&edfﬁbﬂ@mlbatm%th@ds in order to est abl i sh secure
physi cal and el ectrical connections between the
conponent and the substrate. In order to fabricate
PCBs in higher densities, it is known to surface-nount

certain smal |l passive c@ﬁ%ﬁMuch as capacitors,
resistors, and inductors. The resulting electronic

96824 m canOpe ofthreucanyeotiandl waysiof meentingosmpomentsroraa

ESupRRAle< o AR techBbeV I Dl 5B hSTonsnsnintive

ate&mnalsmrmdsr(gmerall;etefate@ totdseeleuhmarmqmdﬁamr;ﬁ" or

NBaie) e ale. SR B eilag g TR s e Paina ST compcrients
"dre giiddlp ussl beseatkse bh&re‘i?rtd@ﬁtpra@t §ize Sﬁ)d sindlicityt 6f mounting. The

lect I I d h th
RUFSi0cA) Shtens LD ST ampRaar 36 sl o toraspensing eesticaly
l%hwam ME@tAgIor Bending 'Pﬁd@ RIRORAed B1dY rmrdgngjﬁghé Bfirface

PCB pads are e ect rica and nechani cal |
tQ g@q sihstrate, dmgqqleatoseﬂtabjreh iseedrephysicaliand electrrcal connections

between the component and the substrate. In order to fabricate PCBs in higher

densities, it is known to surface-mount certain small passive components, such as
capacitors, resistors, and inductors. The resulting electronic system can be
manufactured at a lower cost and in a more compact size, and it is therefore more
commercially attractive.

[0003] Before SMT components are mounted on a substrate, the substrate
pads are selectively coated with corresponding solder deposits. Next, the

~component is carefully positioned or "registered" over the substrate, so that its

electrical terminals are aligned with the corresponding substrate pads. Finally, in
an operation known as "soldering,” the component terminals and the PCB pads
are electrically and mechanically bonded together through a solidification of the
solder deposits. An example of a soldering method includes solder reflow, a
process during which the component terminals and the PCB pads are first heated
to a temperature that melts the solder depaosit, and during which the combination
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sol der deposits. An exanple of a soldering nethod
i ncl udes sol der reflow, a process during which the

weopomsst term nals and the PCB pads are firseCThientma001299
to a tenperature that nelts the sol der deposit, and

during which the conbination ilis then allowed to
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lwabans 0201. Bdtauss bf tﬁ@ @elbwwy ﬂﬁalﬂﬂl?hd@teloﬁﬁ lafid Qﬁs‘igﬁts{ of 0402 and

di sturbed by ejther g? t he sol der abi L ”}/
mpgn@np,ttssthg,mt[j?at@ E@Ian the surface tension may be more easuy

disturbed by either the change of the solderability of the components or by the

differences of time at which the solder paste at each end of the component begins

to meit.

_[0005] The prior art has attempted to resolve SMTC defects caused during

the mounting process by tuning either the solder paste printing process, the solder
reflow process or the solder paste formulation. Tuning the solder paste printing
process typically involves redesigning the printing stencils for the solder pads to
change the solder printing parameters for reflow. Tuning the reflow process on
the other hand typically involves extending the preheating time and the soaking
time in order to achieve the desired balance between the surface tension forces
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di fferences of tinme at which the sol der paste at each
end of the conponent begins to nelt. [0005] The prior

wa@ea7heg3ntt enpted to resol ve SMIC def ect s cauB&HCN2005/001299

during the nmounting process by tuning either the
sol der paste printing process, the solder reflow
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adhesive is nmeant to hold the capacitor in place
@iherateaies eniasguiate placemeniglthe adhestygandanmasayetect s.

ﬁ%ﬁ?ﬁgﬁg ofth@s a% it ofhe Mor |cgl9mgfée§iﬁalﬁ§ﬁat%§gldoses

as no € paragrapn above, use O .
At rwdlved mftencdqiidog adigeitining of the@dhesnmdisaenwmachme

F G Rabdhd A5ted o008, dridthr bthePE288hs stated below which will
become apparent to those skilled in the art upon reading and understanding the
present specification, there is a significant need in the art for methods for

~mounting components to a substrate that offer relatively high density and high

quality interconnections at a reasonable production cost.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Embodiments of the invention are illustrated by way of example and
not by way of limitation in the figures of the accompanying drawings, in which the
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others requires an accurate placenent of the adhesive
and an accurate dispensing of the sanme, which becone

worerog/oti78f i cult where smal | spaces/ doses are | PODCX2@5/001299

often requiring a fine tuning of the adhesive
di spensi ng machi ne. For the reasons stated above, and

&g{{?ther r.easons, s| Iow V\:hlﬁh w || becone
grergrcasdngifgie singi r| ﬁaf'ﬁjlg”ﬁ BhUpon readi ng and
under st andi ng the present speC|f| cation, there is a
significant need in the art for nmethods for nounting

mmqonent dgéJ 18 iS4 plah Gieweila DSCaIndrstbatrate@loynbinaiion

density qual ity interconnections at a

a@c@g@nam @epnr@a aam whichdke DSErhasshiftedgnteenext the spbgtrate

WNGS [ 0007] Enbodi ments of the invention are
Ustrated by way of exanple and not by way of

0@ L at ' orp:lgh L thQS s dt%élﬁ\‘iﬁloﬂgl \{JJW of& W 5ktrate

e references 1n cate stmlar
ecbrabnaa'nm acmbrdmg tmthe ipriof &®B\hiEh ¢fwe DEE hes tambstongd;an
view of a DSC and substrate conbination according to
[0080]pr i or Figs: 2amndi2bcire side ais@tibnal viswss efedprerassemhly of

é@ﬁgﬁ?ﬁ%ﬁé t?dl {jos n é&g@@neﬁgggfageb?ﬁdscg&in?gg ow, respectively;
@@Eﬁ;? Ioﬂg(ﬁé)s[ 38%5]%{“:?5&&5@ ergﬁ\gﬁ yﬁrge? %Pg%n{b%ﬁlments ofa

slagrelid layer accorivgy tofthe@ prasentiagentiohy conbi nati on
according to an embodi ment before and during reflow,

[oesnect i velig/ 4ali®@ bttspective vidmoBa sarfecd moupd comporens of
three different enbodi nents of a magnetic |ayer

%EBG’%”Q@ DSCithe present invention; [0012] Fig. 4a is
erspecy ve Vi ew of a asﬁurface

o1 o Adea SideeiSyationg views of He DS FEPS: 8 being aurface

Mb@meafont@ﬁsm&é Fig. 4a being surface nounted onto
a substrate; [0014] Fig. 5is a side elevational view

[02%43] m cr ;mj FG5 bR ColavatRAbI Vet 6f 8 hltrasletRorlb @ssembly
enbodi men
according to one embodiment;

[0015) Fig. 6 is a schematic representation of a system including a
microelectronic assembly such as the assembly of Fig. 5 according to one
embodiment; and

[0016] Fig. 7 is a is a side elevational view of a DSC and substrate

combination according to the prior art in which an adhesive is being used to hold

the DSC in place during soldering.

DETAILED DESCRIPTION

[0017] A surface mount component including a magnetic layer thereon, a
method of forming the surface mount component, an electronic assembly
including the surface mount component, and an electronic system including the
electronic assembly are disclosed herein.
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[0015] Fig. 6 is a schematic representation of a
systemincluding a mcroelectronic assenbly such as

wo b@7aswenbly of Fig. 5 according to one enbodP@BAN2005/001299

and [0016] Fig. 7 is ais a side elevational view of a
DSC and substrate conbi nation according to the prior
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practlced wi thout the specific details.
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I ment arious operations w
et be perdarmes] imtihe opgleeotireserdatioroper ati ons, in turn, in
a manner that is nost hel pful in underst andi ng the
16026ENt i rlfenphirese “drevenizodimentd iwmrremateldjsc %hpiphme

gg gﬂY ggé g&é'gﬁegi& {g'g gs‘%lnfe; or c1d '%bg héﬂl Lt Rﬁfa& The terms

rjemnprmm@lr “havihgSandfircludingrese meyrr(ﬂusbmlp@r thercostexi n

th r of presentation. [0020] The phrase "one
ekt Rl

{WISEs used r epeatedly. The phrase
[0021] Referring to Figs. 2a and 2b, a pre-mount combination 100 is shown
prior to and during reflow, respectively. Combination 100 as shown includes a
substrate 110 having bonding pads 112 on a bonding surface 113 thereof, and

-including a solder resist 115 thereon. The shown bonding pads 112 may

comprise ENIG bonding pads. As is well known in the art, an ENIG bonding pad
may be made by providing copper pads using methods well known by those
versed in the art. The copper bonding pads may then be put into the proper nickel
containing bath for a predetermined length of time to deposit a specific range of
nickel thickness by electrochemical means. After proper rinsing, the bonding pads
may then be put into a gold containing electrochemical bath where the gold atoms
spontaneously replace the surface nickel atoms until the entire nickel surface
areas are covered by gold. A result of the above well known process are bonding

pads such as bonding pads 112, which include a copper layer 112, a nickel layer
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generally does not refer to the sane enbodi nent,
however, it may. The terns "conprising”, "having" and
wO pclodBng” are synonynous, unl ess the cont exPCT/CN2005/001299
dictates otherw se. [0021] Referring to Figs. 2a and
2b, a pre-nmount conbination 100 is shown prior to and
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{1 laer ra ol Tt 115 kiiaring 1o AbkegAysEa ol St RN
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resist 115 thereon. The Shown bondi ng pads 112 may
ntsdnwral@nqalkre@lsmwam@tmeanes%tma;#,taﬁlégv CRIFRRIYP WPSGEH&GS
@c%bmgtrb @a?%r{‘ﬂl{ﬁ@ﬁm%ﬁﬁ’s sUﬁQ@e :Ebéu Q¥hgEndat su dch as
opper pads usin 0SEe verse
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' ”tﬁ fﬁ?ﬂiﬁc l@&@tﬁﬁ%ﬁ e Lo deposit a speci fic

e o0

© pr oBsRen it rlac 2 e OB Bl €5 ShaHe Bt tig R frogess of
bdg?géregtl%ﬂntd ovénmglnslggﬁtmtelwmsum tlwtrﬂﬁbrrbl?ab Weegsteh with
8 SRior AepesTh 22 8dhe podyits BrdST14  Befalf i, fhéh e psc
KRR obiéteded Bverthé ewdtﬁat@fmédmuamum y®hhd hnmtnayer 112"

process are bondi ng pads such as

(whmmasﬁetrgmégaetwemﬂwﬂy@ theigNIG b@’fh"'& Regs 'PE%V%?%i‘iz
J[é?é?&‘éﬂ %éno%i@ f&% ‘ilm* B eeﬁb%c 190464 ESktiale 110 Heebmong

n used in el ectroni cs
othenssadwgntagewstyehdﬂs therDSG mwatthesaubsta%teéo Bl theDJE to

r %rf’agi%?b%‘féf@%ﬁ%é@%%&%gnééée Bordtbi, Mo 160" as
RRAEC 3188 RReh MEFCAR ihahKorftifadditto € BRBARGRG st
mfgeats%mactaaggasiom Aﬁskcps SVdedAl/:m ordireg ;fd*et 1@u0rf @anh sideof
AT an bigk 15 RE S RC be Bt gy pEgoLI Rk b
magqémttgﬁqggltcgggédgtéﬁ 2‘2.9?%}“’1"35"*““ actmgméweédmagagﬁcslayer
{46 Sickine amokowaypIc T2 es a0t ite UG Ponameud B s’
é@t&%ﬁ\ﬁnﬁﬁbﬁ QBreédb‘éténﬂMW pré@@wtﬁ@do‘mfl‘ C '@@feclsaét%h as

erromagneti'c properties) in NI G
fbpwidd raiifiagl or tomhgtq;mg agpshown in part in Figs. 1a and 1b The '

magnetic layer may be chosen such that MF is larger than STF, increasing a
holding force between the DSC and underlying substrate before and during reflow
for bringing about reduced SMTC defects, such as, for example, for 0402 and/or
0201 DSC's.

[0024] it is noted that, as used in the instant description, what is meant by
“hold” or “holding” refers to holding an SMT component on the substrate such that,
before reflow, the SMT component remains registered on the substrate, and,
during reflow, the SMT component does not flip, shift or tombstone.

[0025] The magnetic layer 118 may be disposed on the DSC, according to
one embodiment, during DSC manufacturing, such as using a conventional
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establish a magnetic force MF between DSC 116 and
substrate 110 that anong ot hers advant ageously hol ds

WO h@708C3Dver the substrate to all ow the DSC tPCT/€N20058/001299

regi stered over the substrate pads before refl ow
[0023] As seen in Fig. 2b, when conbination 100 is
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SMI' conmponent remains regi stered on the supstrate,

eQRIS'U%M'ﬁ whighr ease e %H@réwpéwg fiaide arseptabln for fhepurposes
%%g{boermé mhfart?e bét%zélabanggﬁpﬁéés%énﬁmg5naa§o.megao

spose DSC, accordi one enbodi nent
diegrees Cmsiuarahua@muqn, whegre lead-fregsolder isgised, the peak reflow

o A L e T
Méggdl?tcasmsl,lm evhich ¢aseqlumeamgg§t?rgﬁb;nque ramgeqam:eptable for the
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PSER e BBl BT Rbic Hheriesi Sbons 26 FBoreb LAl iy
EbBLNEH0 déhrassd CeRiush wabhsticaeaalafitrca C@urléﬁteﬁfpet'élere
substrate or on the SMI conponent. Prefera

ipvethedefiew peak femreraiurerangs CHH‘G'uﬁH'BSté"@Jer'?%er ts magnetic
W@é Qirfhd 8B thus hisgmawadaoq%neémmt éi?ef'f@fu{lé’w

tenperature rang he sol der to undergo

digappearange obs anpmtéraotm rr@guelilcefprqeeMﬁ debweanethgiSMhe
component such as DSC 116, and the underlying substrate. More preferably, a
magnetic material is selected that exhibits a remanence adapted to have a
minimum impact on a performance of circuits within the SMT component or within
the substrate. A selection of magnetic materials based on remanence and its
impact on circuit performance becomes especially important in the case of circuits
having higher frequencies, such as frequencies equal to or above about 2 GHz, as
in the case of a CPU. On the other hand, a magnetic material according to
embodiments exhibits a remanence that nevertheless provides the necessary
counteracting force to counteract a torque on the SMT component by unequal
surface tension forces between the solder deposits on the substrate bonding
pads. Examples of magnetic materials that may be used as part of the magnetic

layer according to a preferred embodiment may include any one of nickel or
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magneti c material chosen may be between about 10
degrees Cel sius to about 20 degrees Cel sius higher

wao ban/o78ef | ow peak tenperature range of the sPCTIEN2005/01299
such a case, where | ead-containing solder is used, the
peak refl ow tenperature range woul d be between about 2
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(AR rechifeifont or e prktite et bEo SRII. Tk Hhample
the Mdgnetic myereacoediog td draembedimenthmay hiave adhickresstit the same

necessary,count eracting.force to nteragt . a torgue
rBROT o MEICRBTRSATANG NEgel (Ve Tune AR, el oo hOTPE about
foeicreeand Aot d wirordeposi ts on t he substrate bondi ng
pads. Exanples of nmagnetic materials that nay be used

[ee27part oft ig hstedrtigieds wseddersin darghdiiciyeo refery tofti ad
B POHRS A 4 Fr-eaiotins R hivedetc siq ey, Thiei plening oy
VBT @XbfpR FIGY. 3283b and 3¢, a magnetic layer according to
embodiments may comprise a continuous layer, as shown in top plan view in Fig.
3a, or, as shown in top plan view in Figs. 3b and 3¢, a layer having a
discontinuous configuration, such as one defining a pattern. According to one
embodiment, a magnetic layer may comprise sublayers defining a pattern that is
adapted to minimize impact on the SMT circuits from a magnetic field of the
magnetic layer. For example, as seen in the embodiment of Fig. 3b, a magnetic
layer may comprise sublayers defining a pattern in top plan view that corresponds
to a pattern of the substrate pads. Thus, as seen in particular in Fig. 3b, where
the SMT terminals define a pattern as shown for example in Figs. 1a-2b, magnetic
layer 218 may comprise two sublayers 218’ and 218" that are each configured to
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engineered in a well known manner to obtain a specific
remanence according to application needs. [0026] It
wowwdi14e2z wi t hi n t he knowl edge of one skill ed PET/CN2005/001299
art to use techniques such as sinulation, taking into
account for exan‘pl e the dinensions, including term nal

S T8 cRTeSRaRAInG qreitdng P ralehiics A e nerbaf
éx@frﬁ)%?\nQHe ehbodiiert @ﬂpi@ns@ta magetiengyer218heasdrigise

in order to arrive at a magnetic force

%qé%t%@c@g%aw whick sank defing apalterp feas $eyer- %!&Qﬂ%@at
mgs  BL0RY mERIPSHR 8Xdrh dﬂéé ¥ @ &Y&ﬁtlam&ﬂ’&frﬁﬁdr% amie i

the thus found etic orce t'or que, gheti c
qtla@monﬁwab@nwewtheruthe@cg@mefr%miéocﬂmentsﬁ@mpre@entdnw@on
during refl ow eneral , usi ng gui del i nes such as
[028te pr oWl’fbe'GSan @eﬁab%tgqupﬂ Qbidy eoteqd th@@h'étﬂoé necessary
O
RENEHP erEfmdE 18 AR T had PERBERnIchR ot e
present mvbailmnmcmg\pdsswmemnﬁélr sGpehsubsiratgpeidsothentean BRIG

o356 0 40 RGBS PR Bbb SRR ar "
sapteldnacoaper® with Biéahalictid layepas aamha abbbe urnmaetol c
Ia er accordi n?Rjto an enbodi nent may have a thickn

Ifea suadnetia yee gvscqw&r@ﬁ|%vﬁﬁ%§ua’ﬁ°€ irasiandRices o SP@
s'ofde?ﬁ@ &MsG pads, that is, between about 1 micron and
about 5 mcrons [0027] It is noted that, as used
herein, "magnetic layer" refers to both a continuous
and a non-cont i nUOUS | ayer of nagnetic nmaterial. Thus,
exAmpLENg by way of exanple to Figs. 3a, 3b and 3c, a
“magnetic layer according to embodinents may conprise a
{6&@] ' nuo quth nidSHect e QQWEtldﬁbﬁéJQJi@bfér}nX%ﬁéﬁc' Ié\/é: chordmg

a, an viewin
t@empd\mm |th@f0&owlr@@@ﬁ1uf;ﬂga@§recmnwﬂg@ aatancﬂxarrmwtfas

rgrﬂa%cf’@fé Bhdhgoéc%%ﬁ@% p’éﬁ&%ia‘?'t the i%s@%ﬂ?ﬁmqumtand‘%b.
gneticC yers erirning-a
Tiais t acordingito ore emhcpmmdnt asm ‘hﬂhmag be rgna402dPS € hie viith

cgéé ﬁwuei éilsheagi&% gn%%rb%me% of th & sdan?e arte s follows:
DSC specific gravity: p =5.85x 10 g/mm?

DSC volume : V=LxWxH=1x0.5x0.5 =025 mm®
DSC pad dimension: BxW=0.2x05=0.1 mm®

DSC mass : M=pxV=14625x103g

DSC weight : W=pxVxg=14625x 102N

Using Eutectic SN63/Pb37 as solder, the surface tension would be & = 464
mN/mm. As a result, a surface tension force on the DSC'’s terminal side would be
=5 x W =232 mN, and the surface tension torque would be T4 = (F4 x H) cos
8 = 164 x 10° NM. On the other hand, the gravity torque would be T, = (W x
L)/(cos 8 x2) =9.9 x 10° Nm. As seen above, T4 >> T, which would cause the

tombstoning of the DSC. Assuming the magnetic force of the film is ten times
9
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magnetic | ayer. For exanple, as seen in the enbodi nment
of Fig. 3b, a magnetic |ayer may conpri se subl ayers

waledo7n191g2 a pattern in top plan view that corrPGpPON2®S5/001299

to a pattern of the substrate pads. Thus, as seen in
particular in Fig. 3b, where the Sl\/rl' term nal s define

TR PR RN ik Son e - Picsigrs R 102 o
Zﬂ@natlbe!mrqae vopliche Tor{Fguk)ebsttd éOﬁIQacHB N¥m,and T4= F4x0=

p&?dtﬂ%g 8I%FI§W|%)% é&r&%%ﬁ %(R?bel%cﬂéd ngﬁa +TE€D Ry x 10°

rlwm%eﬂhﬁauter colibferolykwisetorgseos tHe laserr;ﬁcm& T@n d64 x 10°®
W
Tivesoendze FRCOTCRA 53R aPl L ﬁaevDZ‘fsaﬁwF@g tqgpbstofe.

TR g o Rireagapuial pPhodimanisCal for BEsaRLBnioR LYo 2

tdifpR! &5® BiebtvéeaAd SébraﬁmnﬁWah?n (PHNA G SMP coRfponent over

substrat e pads, It is noted IS not necessary

Fcuthstinieaforecansiotiring refow. hiatparitliasaas; coyepane @nﬁb\acal@ventlonal

FHEABB Al PE B SRR BB tlpast
Ifomeulationshand thesassaciategpistingranditedlow preeessaagenabodiments of

gﬁégﬁéetsl lat lfng%%hr@ %@}@ﬁ?agé gfgﬁpﬁéﬁﬁﬁgﬁhéﬁﬁ& of the substrate

eadaduchlasaforegamples of matom| temrocrmgnem poberties @i e nickel layer

T ea NG 570 pa sl Sicefiatey fnorags BROIEH SHP Snbfrientowerd

SR SRite ®efory ahd A0ERY ﬂbﬂaw ti® aeﬂ’tl@ﬁildmaﬁt&geéth#y fa@bbramgrte
cal.cul ations are praovided as an_exanp

enbodiments pEthe RIess ﬂl‘W&ﬂtlQ{\ B gtqb;hg@g@ndﬁpkﬂmform getween the

'§M'F'§6ﬁ1§bhé?ﬂ%nd e ’s&?s-trafeals%ﬁgn&}%n oT'éqﬁagbﬁgii‘é‘ﬂ'e@ 6f93 ﬁ\ﬁgnetlc
one enbodi nent, may be an Clin

dayss on rﬁl@e §MTe¢m1mnbrﬂ@e pioisiontaf yédhicsf onth éhes SME tmnwoa@nt

S N R e
[swcp delfettsn@ssoted ab8ves and alsd. when nipare® with ratiRer BEAM

process paramé)cers \{n ad%mg'g Za%vént%geg’us%/, embodiments of the present

“invention provide a universal method of minimizing SMTC defects without a need

to develop separate materials and/or processes as the size of the SMT
components changes. The above is all the more advantageous in light of the
miniaturization trend surrounding SMT components, such as a transition from
0805 DSC's to much smaller 0201 DSC’s. Additionally, and in particular with
respect to DSC's, to the extend the a main function of a DSC is the provision of
stable voltage during a powering on and powering off of a device associated with
the DSC as opposed to logic/storage, the provision of a magnetic layer on the
DSC according to embodiments would advantageously substantially not affect a
functioning of the DSC. Additionally, all of the above advantages are possible
according to embodiments without the necessity to make any changes to the
mounting/assembly equipment used for mounting the SMTC onto the substrate.
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DSC weight : W= p x V x g = 1.4625 x 10'2 N Using
Eut ecti c SN63/ Pb37 as sol der, the surface tension

wowudigye2 d = 464 nNVmm As a result, a surfackCT/€N20106/001299

force on the DSCs term nal side would be Fi = d x W=
232 mN, and the surface tension torque would be Ti =

T e Ny
aQrécessMindoviNfor sAhdesege withisobstanfially ' hoTidpacitio die mouhiing

cause ihe tonbst oni ng of the DSC. Assum ng the
Ay c force of the filmis ten tineslarger than the

ight of_the, ca t th F3,. = = . 625
598" N L ReOTnG BRT o 10, 5,0 otk of s ToE(qeiscrofis” 5
a§seml§’l9@c@omm§Qo te presedtitvehion depidledad assdmisly 200 eAs

total clockw se torque on the DSC TCLTQ{S&I?-B

shawn BLFIg. a.RssemMR 400 reptasentssogibinatign ! iggwpa gnd 2b
afté’:r r%FISw %d%ﬁ]@s&?@nﬂ_ Q@'&hﬁienl @ﬁDSClﬁ ) Nﬂb?t%% a48€ As seen in

tha ﬁb@@@n@ly ?%Q@W%Bﬁ%11®@)hb%4'% b@m@tmh%pé bepdads that is,
el%rcgﬁﬁ{}‘e M%Eﬁérﬁ&p "HRhb té‘ ENIGﬁJaI%a 192%&6&:%% W@wa

Ve confrgura onen
sohcbftedascﬂdﬂﬁﬂﬁatﬂﬁ% é1 @mlt@as adoagnediclayer 648 disposed thereon,

Wit 1 9pfigoelieS T RBtT el RS R B e B RAATE5 A1,
danhglesfiopast e fornul ati ons, and the associated printing
and refl ow processes, enbodi ments of the present

[oo3zENt i O rRéfénkmg a@w&atﬁi@es, ﬂferé & |ﬂlﬂmtﬁ®dxecoﬂahamep¢ésﬁﬁe

f th b t | e, of
spaleb S0 T BPIoB o nts L ik B et Sivertiah Ried g Used, Ihe
maéroéi@etr&hlb GsgttblP 100D MayWesdimdrao th@mﬂfré@écttdhl&é&sfénﬂ)ly

nponent over _a substrate before and durin

208 FeBRIS AboNelin FiBuB, reapReliy Fb0ee Mbagaen e egstronic
28, 800 e BHAEBRIogk A1 Aaerhaimictinbn e

bet ween onent an
elegtronic assemlslyaomnw in¢luds am amagwaéon speaifisl 1€ (681G).

RSAREN Fr AR BT, st ) ehotbie

mayrdisobe paekaged irpacopddarice lwithrenabddiments ofrthis$ maentinh.
m nimzing SMIC defects as noted above, and al so when

[00aBipar ed Rar the embedim@6tdémctod ésBigp,rthesystem. 90 may also

in%‘judleta Main r%gr\rlmgpyt ﬁ%%og%rgphlgsnaggésggp 58’04{3 fa r%ggs &I)reaségrgevnce
1006, and/or an input/output module 1008 coupled to each other by way of a bus
1010, as shown. Examples of the memory 1002 include but are not limited to
static random access memory (SRAM) and dynamic random access memory
(DRAM). Examples of the mass storage device 1006 include but are not limited to
a hard disk drive, a compact. disk drive (CD), a digital versatile disk drive (DVD),
and so forth. Examples of the input/output module 1008 include but are not
limited to a keyboard, cursor control arrangements, a display, a network interface,
and so forth. Examples of the bus 1010 include but are not limited to a peripheral
control interface (PCl) bus, and Industry Standard Architecture (ISA) bus, and so

forth. In various embodiments, the system 90 may be a wireless mobile phone, a
11
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i nvention provide a universal nethod of m nim zing
SMIC defects without a need to devel op separate

worie1eBs and/ or processes as the size of thePGVIN2005/001299

conmponents changes. The above is all the nore
advant ageous in light of the mniaturization trend

HR LR oI S BRREL PG, IR, 2 (PRI R0 Hodkd

icompater] & sétatop wiokha mesljizecanterd® IOV Dt playeicandka sanvet. h e
a main function of a DSC is the provision of stable
Jeodpge duAithuyigh specific empodimentsihapevimenrilusiiatedodndadescribed

G e EaPRieS <7 HeStublon TR pho e RARBERS gy s,

tdpprdﬁﬁ(fediby d'rdskbmg otdinaryriskitlirmbitast thaid widedwemietyaofetiesiafe

t { t ffect f
AT EBneptniifemSrtafins G RSA IR Apiesobe sPBe R tResppanay
?!fécsmbﬁllt[]&dtf@r pelpatiie Bhbodinidh® Bhowhand aéaﬁmeawmm@éﬁmng
any changes to the nDuntlng/assenbl&¥QQU|pnent

i (RB\RIEPS G DecTERATRID RO, hEnasabuYy sk b e et adily
%ﬂéfe&fa‘wg%t Hd FséntShEliGn gﬂ&lﬂé o’%’ or so e“é&tvﬁ&é‘v%nety

rove a proces
sxﬁbmbadmeﬂts yThis appﬁm&bon isantendedrtouervien gnseqdaamm_ofts or
AR s%?ftr?é éhﬂgdﬁ%ﬁ;ocﬁlgcﬁkgd hgreirfin{t%'??lﬁpé B9 neftesty
M CT 08l eCt TonI e asse accor e 'present
iinteraed that fhis idesnitionde Imtedsmdmib)} Memsmwhmmuuvaiemg.
iWBQ enbly 200 represents conbination 100 of Figs. 2a
d°%b after refl ow and subsequent attachnent of DSC
116 to substrate 110. As seen in Fig. 5, assenbly 200
shows DSC 116 as havi ng been attached or bonded, that
is, electrically and nmechanically bonded, to EN G pads
112 of substrate 110 via solidified solder 123. DSC
116 includes a nmagnetic layer 118 di sposed thereon,
whi ch, as described above, stabilizes the DSC over the
substrate before and during reflow [0032] Referring
nowto Fig. 6, there is illustrated one of many
possi bl e systens 90 in which enbodi nents of the
present invention may be used. The microel ectronic

assenbly 1000 may be simlar to the mcroel ectronic

assenbl y

12



200 depicted above in Fig. 5, respectively. In one
enbodi nent, the electronic assenbly 1000 may i ncl ude a
wor@romreressor. In an alternate enbodi ment, tP€T/CN2005/001299
el ectroni c assenbly 1000 may include an application
specific IC (ASIC). Integrated circuits found in
WHATRCEEAIMES 18: 97 aphi cs, sound, and control chipsets)
‘7n571ﬂ13r%ggpatkaged in accordance with embodi nents of
this invention. [0033] For the enbodi ment depicted in
F|g i nclude a main nmenory
100?9‘5“"@5%&@%&%@%@2@ B‘li%& a mass storage device

1006, sudsttater having bm@(dgnaqswspmeldj ba aroodntingusiriade thereof,

tnp perBhrye Ripitie & Frfbrtidetd e oY L S TR ST ¢
renDry (DR Bl S 0f LnE THas &0 a0 dovice
100 3450R A8t coRPRNSTR bonded B sl e PA R 1 | ve,

scﬁidi‘ﬁ@mé@%r Qh@ K\cﬁfd'iﬁgea @etmﬂa%r%ép@sa& @h%aéuds&atél side

rlve(

thevesfitthe mqsaietlcfrman Qein@e@ant% twpstﬁte éwffa the feriamagnstic
mEféan it g {’B@ﬁcﬂn HiS es‘fé&ﬁ%l’i @lm é’g{rfe% aseE 6? & suflichep! ay,

network 1 ntefface, | es of the bus
magmmdertg lhattths surfageomaust qqmﬁm@at Qrbths pirgigdiefgre and

t interface (PCl) bus, and Industry Standard
d%ghgoﬂegbg're (1 SA) bus, and so forth. In various

enbodi nents, the system 90 nay be a wireless nobile

2 abiibe PREMEY 3 cack "ot Meuiabe alnplEdboitha, o
é[b@&tora nmedi a-center PC, a DVD player, and a server.

0034] Although specific enbodi nents have been
iIlustrated and described herein for purposes of

3.descHeRddsembRf oftdfmpr, %eréwdweq;mmglm on thewubbtrah@

appreciated by those of ordinary skill in the art that
COMRisgE NG paﬂsf apd wheted thedferramagesticanateral ig e bonding pads

cdnEﬁHs%ﬁWiUk@F' ons calculated to achi eve the sane

oses nay be substituted for the specific
enbodl ment shown and descri bed w thout departing from

41 n° (R e 4t Sl Aemit ¥aRb R oorPRlfRR atfel BuBtgess
andwieevelnothe maggrietic Iaypf commprised & magne)twrmatwndléawmg & Cyuridr
temgﬁqgnetgﬁés ggove a p%gk re("f%%vI tgﬂwp'efc’aturetrgﬂge of t?\g sofyer" any

5. The assembly of claim 1, wherein the magnetic layer comprises a magnetic
material having a remanence adapted to have a minimum impact on a
performance of circuits within the SMT component or within the substrate.

6. The assembly of claim 1, wherein the magnetic layer comprises a magnetic
material including at least one of nickel and a ferronickel alloy.

7. The assembly of claim 1, wherein the magnetic layer has a thickness

between about 1 micron and about 5 microns.
13



vari ations of the enbodi nents di scussed herein.
Therefore, it is manifestly intended that this
WO pwei476n be limted only by the claims and tPET/CN2005/001299
equi val ents thereof . WHAT IS CLAIMED IS: 1. A
m croel ectroni c assenbly conprising: a substrate
havi ng bondi ng pads di sposed on a nounting surface
t hereof, the bondi ng pads including a ferronmagnetic
n&t er iTdie assemblyrof;claiml 1, sihkreinl theghagnetidilayss ssoneof a bantinuous

JA P LG RYSHH SFRE Coi i 11 ca solder and

| ncluding a rragnetl c layer disposed on a subst rat e

de er eof etic layer bein adapt ed
c oper REESTRIR Vtﬁé"m'g U’Hﬁ%hed“ﬂ%ﬂeg'%l ayer ,cgmpﬂges sublayers
bestidingch patetin b@aﬁt&&@@MnrﬁHuz@ 1@9&&&1 6irdufs efthefsu¥ace mount

suf fi Ci ent magni tude to he surface nount
COmRanent frgm %m@g'ilﬁmsfﬁcb@féh%é'ﬁgﬂéf"‘a'ﬁuefdur i ng
sol dering. 2. The assenbly of claim1l, wherein the

surface nount conponent is a capacitor. 3. The
ads enflihg assemblyi ahciaim\§ihwhevein theanagnediciayep somposes sublayers

i L L AT

reubkieate. 4. The assenbly of claim 1, wherein soldering
conprises a reflow process, and wherein the nmagnetic
| ayer conprises a magnetic material having a Courier

tﬁnpemahamedtdmrmu@ & bavaceamodticormpoheny dopiprigingt ur e
range he sol der. 5. The asserrb éaOf claim

wher ePFPVf‘h’ég AeYHREs BIoHBRAMRARPT Fackliaving:a gHastrate side adapted
rtabeonﬁHe@&ybw.ﬁg ﬁmmsﬁ%maeéoltdﬁueb%\bme@ m ni mum

i npact on _a performance of circuits wthin the SMr
conpoREMdiIRG afpagnetc {ayer adanied ta @,oopsratem@h afeaamagnetic

A s i
ThateRRin e STk B TS il HerdtAE G iinedly foroe of
suffisiend maghitlideatol hwjd the surface mount component on the substrate before

and during soldering.

12.  The method of claim 11, wherein providing a magnetic layer comprises
printing a magnetic material onto the substrate side of the surface mount
component.

13.  The method of claim 1, wherein the surface mount component is a
capacitor.

14.  The method of claim 1, wherein soldering comprises a reflow process, and

wherein the magnetic layer comprises a magnetic material having a Courier
temperature that is above a peak reflow temperature range of the solder.

14



7. The assenbly of claim1l, wherein the nagnetic | ayer

has a thi ckness between about 1 mcron and about 5
wor@romsg3B. The assenbly of claim 1, wherein tPE€I/CN2005/001299

magnetic |ayer is one of a continuous |ayer and a

di sconti nuous layer. 9. The assenbly of claim8§,

18herphdimblOIBFEIhI1C théb@% tHeQTRGAeiR Jayey l%ﬁ‘rbﬁéés a magnetic
defi ni ng a pattern adapted to mnimze i mpact

materiah hevyng g r@'ﬁ‘@”%@ﬁef%i?@t%@mav@@rm@m WP@%QY‘ a
B?&@ﬁgn mog br?c%rﬁts%th rh@ﬁ@\ﬁq %’n? OF withi-thd Bpdntgnd! v

€ magne ayer conpri ses
sublayers defrnrng a pattern corresponding to a

at tﬁfben?}?— P‘ﬁrc%ﬂndil Q,‘F.F; Méﬁgi%ﬁ%éﬁi)?ses & mdgnetic

niatatial insluding gtreast dhe of a:cser rahd@efen'oninkel @iippponent and
having a substrate side adapted to be bonded to
bondi ng pads of a substrate via solidified sol der;

1Pr OVTH M@ thadBEGRfrhi1C whabeni thadRagrRbiclsye? ﬁ@@éﬁﬁr’blﬁ’ré@st h a
ferromagneti ¢ material in t he bondi ng pads of the

b§‘t‘M§§f‘@§PBﬂH"@'§'ﬂéBﬂra§ﬂUta5 WiEPRS i ¢ force of a
sufficient magnitude to hold the surface nount
conponent on the substrate before and during .
180! dee mgthodof cleig Trwhatedn e roagnetic layer ish@neefra continuous

| (i [\&.]l ayer conprises printing a

'%ﬁ%@f?agﬁg?@@gsﬂaﬁ{b the substrate side of the

surface nount conponent. 13. The nmethod of claim 1,

4 AR R oBH SR LR BorlsPa o BARAAG b ¢t
swbgtreféI oyway of:earsirﬁtedcrwldehethe burfacr:snomrvetﬂpmnbmyiacludmg a

By sniea one sl ete.s e Meraabring sacrlicleyet being
ada}ﬂé@t@éodp@?hté W:tﬂ%rfeﬂrémaah@udméﬂéﬁdr .ﬁ&n&b@rdnglpamr ein

magneti c_ | ayer conprises a magnetic mat er | al

eﬁamsnga BagRAlis {BIRe.! ZEPIGaN MAcRIVEE | hAlhAAHTToRp QUNb
Jn%ﬁ%@té)sftrafé E&Hretéwd"wrmb@omﬁnéw conponent or

trnt trat

20. The surface mount component of claim 19, wherein the surface mount
component is a capacitor.

21.  The surface mount component of claim 19, wherein soldering comprises a
reflow process, and wherein the magnetic layer comprises a magnetic material
having a Courier temperature that is above a peak reflow temperature range of
the solder.

22.  The surface mount component of claim 19, wherein the magnetic layer
comprises a magnetic material having a remanence adapted to have a minimum
impact on a performance of circuits within the SMT component or within the
substrate.

15



16. The nmethod of claim 1, wherein the nmagnetic | ayer

conprises a magnetic material including at | east one
w@booniocdwet and a ferronickel alloy. 17. The nepdtiydNed05/001299

claim11l, wherein the magnetic |ayer has a thickness

bet ween about 1 m cron and about 5 microns. 18. The

Est hog, é)% ufacd Abdnt Wﬂﬁ;ﬁﬁ%{ﬂ g%nﬂqgnﬁﬁéfeﬂ %%a¢r§etlgr?yer

a confinuous Tayer I'scont i nuous laye
sunnbases armagnetiomateniahinclading taé teasbomseoticited and a ferronickel
Endlng pads of a substrate by way of solidified
80Mder, the surface nount conponent including a
magneti c | ayer di sposed on a substrate side t her eof

t he netlcl bei n 0 at e h, a
?érro‘ﬁ%@ﬁ%@f@ %@WE{POF{?]"%?@ Hé E etraaé’yl\ettlc layer has

ashighdsshetwdR0aSIta rhiefopcarelabdut §inticrohent magni t ude
to hold the surface nmount conponent on the substrate

bef ore and during sol dering. 20. The surface nount

98P oY Bur@éce%éuﬁ?c@:%tpo}‘i@ﬁro@ 'cléirﬁ h@ ﬁ/Hétfeﬁ?ﬁ]e'Fﬁé’éHetlc layer is

onponent Is a capacil surface nount
ooerpba@nntlmfouglla{enﬁn@a dm@ntlnuowday%u ng conprises a
refl ow process, and wherein the magnetic |ayer
conprises a magnetic material having a Courier
ReNpeTiad smrmdefmbums:oaiponmta:f plaak ZSeWhemirt thepeagntetic Gayer

RSl o b et Rt ook 5y PHEL RRRBE Baburs o
trRosLeface niging combohentifiogh & maghetiefisle ohthephaghdtic laave a
m ni mum i npact on a performance of circuits within the

SMI' conponent or within the substrate.23. The surface

PPUNt TIiO SMPALRho @it cohpbAzitdf clftR 281 Whérdm iﬁBGﬁ@dne‘ﬁc Iayer
| ayer conprises a magnetic nateri al including at

| eas
sﬂr@pme&ﬁmer%ﬂ@r NG 2 PatATN CREESRANNG toApattehe o%th\pfba’eemg
ﬁg of claim 19, wherein the magnetic

ayer has a thi ckness between about 1 micron and about
5 mcrons.

28. A system comprising:

a microelectronic assembly including:
A a substrate having bonding pads disposed on a mounting surface
thereof, the bonding pads including a ferromagnetic material therein ;

solidified solder disposed on the bonding pads;

a surface mount component bonded to the substrate by way of the
solidified solder and including a magnetic layer disposed on a substrate side
thereof, the magnetic layer being adapted to cooperate with the ferromagnetic'
material in the bonding pads to establish a magnetic force of a sufficient
magnitude to hold the surface mount component on the substrate before and
during soldering; and

a main memory coupled to the microelectronic assembly.

29. The system of claim 28, wherein the surface mount component is a

capacitor.
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25. The surface nount conponent of claim19, wherein

the magnetic layer is one of a continuous |ayer and a
wale@comBnuous | ayer. 26. The surface nount coP@DONRE05/001299

of claim 25, wherein the nagnetic |ayer conprises

subl ayers defining a pattern adapted to m nim ze

i npact on circuits of the surface nount conponent from

a magnetic field of the magnetic |ayer. 27. The
S f adbersystem ofmigioré, whefein the boreithg padsras thetshbstrate

CRAHEER BB s T BBl RS R bR b R RO Bl pacs

Dohsirises eick@8. A system conprising: a mcroel ectronic
assenbly including: a substrate havi ng bondi ng pads

di sposed on a nounting surface thereof, the bonding
pads including a ferromagnetic material therein
solidified solder disposed on the bonding pads; a
surface nount conponent bonded to the substrate by way
of the solidified solder and including a magnetic

| ayer di sposed on a substrate side thereof, the
magneti c | ayer being adapted to cooperate with the
ferromagnetic material in the bonding pads to
establish a magnetic force of a sufficient magnitude
to hold the surface nount conmponent on the substrate
bef ore and during soldering; and a main nenory coupl ed
to the microelectronic assenbly. 29. The system of
claim 28, wherein the surface nount conponent is a
capacitor.30. The system of claim 28, wherein the
bondi ng pads on the substrate conprise ENI G pads, and
wherein the ferronmagnetic material in the bonding pads
conpri ses nickel
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