WD 2007/ 019732 PCT/ CN2005/ 001299 Surface Munt Conponent Havi ng Magnetic
Laver Thereon and Method of Formng Sanme 5 FIELD [0001] Enbodi nents of
the present invention relate to electronic assenblies and, nore
particularly, to anti-flip/anti-shift/anti-tonbstoning structures and
associ at ed WapMr/e®fi2on met hods. 10 BACKGROUND [0002] &&d/(@¥2005(41299
conventional ways of nounting conponents on a substrate is called surface
nount technol ogy (SMI). SMI conponents have ternminals or |eads (generally

referred to as "e'&ﬁﬁbb%un@@ﬁ@h&ﬁtﬂﬁ%&ﬁneﬁb’L%%']_g_P' FHerconidndt are
soldered directly to the surtacBethodaf¥Fao hﬁ%ﬁﬁma conponents 15 are

w dely used because of their conpact size and sinplicity of nounting. The
el ectrical contacts of an SMI conponent are coupled to correspondi ng

el ectrically conductive nounting or bonding pads (also referred to as

"l ands") dh the surface of the substrBIEED in order to establish secure
physi cal and el ectrical connections between the conponent and the

substrate, |nodMier tErmbdrtiments of tPEBwsent imveytien refede thealgdtioniss, It is known
to surface-np t.ain [ ol : & ad OF' S,
resistors, an%gg%wgﬁécstag‘g ér.n%%ed néd‘és u?.ﬁ?‘%gﬁ@i?@@??@ﬁtﬁgh z%%é?nﬁ%ganﬁﬁgﬁ ¢

manuf act ur ed and asspeigted fabgsatioamethadisa nore conpact size, and it is
therefore nore comercially attractive. [00031 Before SMI conponents are
nounted on a substrate, the substrate 25 pads are selectively coated with

corr esponfling sol der deposits. Nex%, t ES ﬁﬁgponent I's careful ly positioned
or "registered" over the substrate; ts electrical termnals are
aligned with correspondi ng_substrate pads. .Finall i,n __an operation
known as " sol[h&ﬁi ng, " (?'EFG&% 8?"["“?'&?%'582["8“'&9{@ @Hw%bﬁfés Bafs are
el ectri cal | y subsgtrate Satled alrface brndtiectinaiigly (S T). ISViUgimponeatsihelvd | cat i on of
the 30 sol der i I f.a.s ' haq | udes sol der
reflow, a pr*8’2'§5§§8{}§?%€@&ﬁ$§@3'?f?é’%8 6%%%2}%& k%@%’ﬁgﬁ 'sgg'hggt e PCB pads
are first hedpeds")that are soldered directly to the suiface of a substrate. SMT components
15 are widely used because of their compact size and simplicity of mounting. The
electrical contacts of an SMT component are coupled to corresponding electrically
conductive mounting or bonding pads (also referred to as "lands") on the surface
of the substrate, in order to establish secure physical and electrical connections
between the component and the substrate. in order to fabricate PCBs in higher
20 densitles, it is known to surface-mount certaln smali passive components, such as
capacitors, resistors, and inductors. The resulting electronic system can be
manufactured at a fower cost and in a more compact size, and if is therefore more
commercially attractive,

[0003] Before SMT components are mounted on a substrate, the substrate
25 padsare seiéctively 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 "soidering," the component terminals and the PCB pads
are electrically and mechanically bonded together through a solidification of the
30 solder deposits. An example of a soldering method includes solder refiow, a
process during which the component terminals and the PCB pads are first heated
to a temperature that melts the solder deposit, and during which the combination



to a tenperature that nelts the solder deposit, and during which the

conbi nati on WD 2007/ 019732 PCT/ CN2005/ 001299 is then allowed to cool, so
that the solider solidifies into solidified solder, and such that the
term nal s and pads thus make proper electrical and physical connections.

[ 00041 Typivwe@kog019f8r exanpl e as seen in Figs. la and MET/AEN283H8809%t e 10
has pairs of pads 12 to which termnals 14 of SMI conponents, such as die
side 5 capacitor or DSC 16, can be nounted, Sol der resist 15 |Is di sposed
between the i iWenRRciFedltd co%ymtﬂhb(salid,erbdiﬂmealmo sajidfiiad esitiemandsuchor ces due

f f d
Sol dering cannadiniertras BaePadERuntels Aepersiredce 4 BB oy "3,
t rrb t 16
onbstone, a3,36n 1175y, Wil ol e MBI o ALV EpBFETS 10 as
adj acent subsws paies mﬂsmm whigh garmmab wmswacmmewewcbfas destde16 as
having tombst, E%éﬁ[b Q@H@gcans%l\%}&dnr% aéb‘?t‘e‘??egﬁs?‘f@%&?%d&@d%tngTtheCO”ponentS

will be refer onent ects or SMIC defects. The

t onbst oni ng dwé pads 1% &wmeimaédatarab@nrﬁm-tgwqbfﬁmg dyefeEreveR S¥IFC® nount i ng
of SMI' conpo | Rqesd S tension
of the sol de?%@em%ﬁ)# r@onentqrgmvxgagﬁ@&%g sgmgﬁgohégg?%g condc?t I ons.

Anot her fact 36 t@@W‘anlsbiﬁt ameeendn Eigr . e faselisiongesgs $a80IIRFWsalR/ i B¥ald on of the

conveyor bel toy 238kl 880500 6 Sl ATRARE bl drfing 8 HRTeBraIsSMIC def ect s

havi ng been o served at asse especially recentl % h respect to

DSC s widse rafsda i enyenanadiscaph subsiiale nedewhiteddn, doFheYs @ Wi s

t er m nol ogy S EombkieAEy bF SHT8 M, and a
wi dth of 5 mzﬁl)s??@%hé&%tOMt&g@pp%%@rgaﬂgﬂﬁ%?@dheo | ativ gﬁ\ﬁ[ﬁisml I

di mensi ons arf@mpengs willbe retered smberein 28 BMIcATRABATLIeTRqiR0f cate bal ance

of the SUffa%fécPd"%h@ﬁorﬁBé’toﬁﬁg BRSR IseRBblboted Bicoiidnasideying béfetin thee change
of the sol derabil e conponents or of tine at

er ce
whi ch the sol@t %éft%MEPO‘@E@F? ands qape rﬁﬁ%‘ﬂ?a‘{% ﬁ"ﬁ 8% 0 nmelt.
(00051 The prterwronadftthdﬂﬁﬁdatmerswne@brﬁpmnéaetsarer@tSd\:m&h@leéaemr@ madit@d. dur i ng

: EZ ggijgtelr ng P&wo%%??actor)éontHQutmg tg ém%rderfec?s may nolude 8V rbrat o'ﬂ Ng process,

conveyor belt transporting the SMT component during soldering. SMTC defects
having been observed at assembly sites especially recently with respect to DSC's
whose dimension and weight have been reduced from 0805 (this terminology

20 means that the components that have a length of 8 mil. and a width of 5 mil.} and
0402 to 0201. Because of the relatively small dimensions and weights of 0402 and
0201 components, the intricate balance of the surface tension may be more easily
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

25 tomelt

. [0005} The prior art has attempted to resolve SMTC defects caused during
the mounting process by tuning either the soider 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 o

30 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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refl ow process or the solder paste fornmulation. Tuning the sol der paste
printing process typically involves redesigning the printing stencils for
the sol der pads to 30 change the solder printing paranmeters for reflow.
Tuning the refl ow process on the other hand typically invol ves extending
t he preheatW@oiP¥es2and the soaking time in order to FEATE@PE50HEHesired
bal ance between the surface tension forces 2 WO 2007/019732

PCT/ CN2005/ 001299 on the conponent's termnals. A slower preheating rate
has been shown thecompients STiGalde fredowarpreheating iatenips heenishewe i or nul at i on

| | | d t
provi de.a w JECBEME fledtibne +Ehing AREYS dhulehBh GB0oSoBing 8 07 LET 1 ©
surface tens|soldeoﬁl!obmmp@n@hrﬁlﬁad{s@fﬁaﬂnI0F®f tepralvide 6 Widersolidiigationhe expanded
sol i dificati anrgeﬁﬁlg%chi@{?&ﬁé@&% ﬁeli\ﬁeé?\'t %ﬁéc@‘fé%wn%‘?goﬂﬁ%ﬂeyof%tsﬁ% of the

sol der paste I 'der Sits, ba IanC|ng surface tension on
t he conpofentleasiass campenest. Tzﬁﬁd’xpﬁf’qeg ﬁﬁ"qlf@éwaﬂ%]e gihps BRiN Wg‘ or epYquency.

[0006) An al ta‘ﬁﬂ?)ﬁétk/ﬂﬁg@%%ﬁ%@ldﬁﬁ%téﬁitﬁé‘@iﬁrldgpos%tthuﬁbﬂém‘fgé0 reduce the
10 occurrence 0

efects conte e us n ve,t old the
capacit or |n3&Wﬂ@€9@%91ﬁbm§6PE@PP%ﬁ38¥m§‘Er@n Wpfgﬁﬁﬁ?ﬁ% PTPQS shown.
I'n such a nB{hgsheyas seen in Fig. 8, where |ike conponents are referred to
using like reference nunerals with respect to Figs. 1 a and 1b descri bed
above, an adhgmsye | dnditepeieeressurdé tseddotidgrior ars insdrddriSo betimethe t he two

b ads 12 h
"h bl ace Bor CREEaPaer TRC Aok SRR iy SRRt IBKE o Pohever
di ; ? gg\rlgg':] aggmpzﬁoﬁpr |a$:la‘ﬁb’ltﬂﬁl'etmg;smdrfsﬂ_a\g/mf 8 pmeﬁomhlcomhsnam ‘hes etbwm Inhe Corbat
BT C et oot o e ¢ M, af PeRrvIAres b \ysor e BHBRERTER folerettd bfi i 2
pl acement of réefamnesheserats vaﬂnd'especatndmml aagd 1o dsmalheql abpvef an adheskiee, which
becore more ﬁg &igede%eé om%rs% d% ?@ 9&%%%%0 s@ﬁéfraté‘;xéﬁ‘s“@%s E%Jbﬁ’ n

requiring a t'uni ng eS|ve i spensin
reasons ctSat diie abhasive :am@antip holdrtw canssiarin PlgﬁﬁdwgtﬁéldGWFM| ah will

attempt to reduce SMTC defects. However, disadvantageously, as SMT
component sizes shrink, as noted in the paragraph above, use of the adhesive
method becomes ill suited to combat SMTC defects to the extent that it among
others requires an accurate placement of the adhesive and an accurate

20 dispensing of the same, which become more difficult where small spaces/doses
are involved, often requliring a fine tuning of the adhesive dispensing machine.
For the reasons stated above, and for other reasons stated below which will
become apparent to those skilied in the art upon reading and understanding the
present specification, there is a significant need in the art for methods for

25 mounting components to a substrate that offer relatively high density and high
quality interconnections at a reasonable production cost.

BRIEF DESCRIPTION OF THE DRAWINGS

30 [o097) Embodiments of the invention are llustrated by way of example and
not by way of limitation in the figures of the accompanying drawings, in which the
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beconme apparent to those skilled In the art upon readi ng and under standi ng
the present specification, there is a significant need in the art for

nmet hods for 25 nounting conponents to a substrate that offer relatively
hi gh density and high quality interconnections at a reasonabl e production
cost. BRI EmWO®EBTRIOIRFTI ON OF THE DRAW NGS 30 (0007) Enmbo@Chgneessgei2ithe
invention are illustrated by way of exanple and not by way of limtation
in the figures of the acconpanying drawi ngs, In which the 3 WO 2007/019732

PCT/ CN2005/ O%Qr@%redcbi‘@dfcg{e%ﬁﬁ%?gﬁrﬂeﬁgiaﬁati@wﬁihm | ar el enents and in which:

[0005] Figs. lais atop an view of a DSC and substrate conbi nation
according to the prior art in which the DSC has shifted onto one of the
substrate 5 pads; [0’909] Fig. 1 bis a sbgg el evgti (t)nal Vi ew of a DSC and
substrate cOfInat i dHI%J@LTF AtRPIILViewal HPPGAN SHOSTRIGEIRRNFY98 DsC has

t ombst oned; adddRiifY tofih@prior A ImwkicR thead SC Ragishiftddaontd orenaflthe substatel a
pre-assenply Epnbi nati on according to an enbodi nent before and during
reflow, resp rvely; 10 [0011] Figs. 3a-3c are top plan views of three

different e | ment s_.of magnet. i [ I e present
i nvention; F@g@] Fi g'.:’g'AfEPa]F? sﬁ&i‘?‘@ﬁ%wg‘g o@%@%ﬁ%nﬁ%u@%ﬁtgce nmount
conponent  ceumbination geeorfifgto the PhdrarFinghichithd BSE hes tmbestanedt | onal vi ew of

the DSC of Fig. 4a being surface 15 nounted onto a substrate; [0014] Fig.
5 is a side BiW}ati onkigs.\Zeend @b aze sitle plgvatiopalviewsof apseassgnbaccording to

one, embodi ek Shedifly erl mBochABABBIorE ar ARG oR [BPoaio, sYstem

including a mcroelectronfc asse as the assenbly of Fig. 5

accordi nggt opgpig 20 ﬁgés).%@im topateh HISWELE thrEk Qifferent 8mBodifhedts of de

el evational view of a and substrate .
magnetic layer according to the present invention;

[6012] Fig. 4a is a perspective view of a surface mount component

comprising a DSC;

[0013] Fig. 4b is a side elevational view of the DSC of Fig. 4a being surface
16  mounted onto a substrate;

[0014) Fig. 5 is a side elevational view of a microelectronic assembly
according to one embodiment;

{0015] Fig. 8 1s a schematic representation of a system including a
microelectronic assembly such as the assembiy of Fig. 5 according to one
20 embodiment; and

[0016] Fig. 7 Is a Is a side elevational view of a DSC and substrate
combination according fo the prior art in which an adhesive Is being used to hold
the DSC in place during soldering.

25 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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conbi nati on according to the prior art In which an adhesive is being used
to hold the DSC in place during soldering. 25 DETAI LED DESCRI PTI ON [ 0017)
A surface nount conponent including a magnetic |ayer thereon, a nethod of
form ng the surface nount conponent, an electronic assenbly including the
surface nodYR28EMIBRent, and an el ectroni c syst em | ncl RETEY2008E012¥| ect r oni ¢
assenbly are disclosed herein. 4 WO 2007/019732 PCT/ CN2005/ 001299 [0018)
Various aspects of the illustrative enbodinments will be described using

terms commnigoi§pl oy eridig dsbétﬂ@oﬁke lilusiehtive embedimentsiwil! sdeseyibache
substance of their work to oth

kil ed er t Il be
apparent to USIRGiEME cpmMeplyiem CWS EV{*“%&F“WB%%@{?&P”Y%&%Uo'n n;,amy be
pralctlced Wi tsbbéﬁél‘lc]}é &ﬂ%ﬁm}érmo&ms shatreririn bmarﬁ&msr, ttmrbaoapnamm of .
expl anati on, specific nu mat erj.al s.and ¢ | n set ort
|nporder to Hi"g@ﬁﬁ@edd"ttwrbwahtheBFﬁf@PQP‘éﬁM?’hE}‘aSB F?%H?ﬂ% @‘t%ﬁ?
eﬂbOdl NMENES. otipeRiéSdribed hspﬁglsl Foe pappedsauiiexplanation, spekific hadbérs, Ej he alrt tlhat
t he present inyen ract S etails. In
ot heP |nstan5@¥ a}ﬁeqnlra %ﬂﬁ%ﬁ%ﬁ%ﬁ"g‘ \éﬁg{égﬁoeotr e és)ﬁlshupﬁl ed In order 10
not to obscuuadér‘stanuiahg ofsthe iltistredive atnbddimentss Hopvewrguwwmmgreab@roaei ons will
be descri bed It i ' dmEner that is
nost hel pf ul s?ﬁc{}u %%ﬁg&’%é@%ﬁ“ﬁ%&@entﬁp 8r%CHCéd{W{Pﬁu tﬂe§? the order of
descri ption shwil, dnmtter b\stamoessm%domfetawmambpnﬁtt@towlﬂwﬁﬂd b@éﬁ%t ions are
necessar I1bre Rﬁﬂ%ﬁg&@ee%g%% tlv'&eﬂﬁfohln%“tsar t hese operations need 15 not

d

be perfor presentation. [00201 The phrase one

embodi ment * Néo%tléised f@Bﬁ&fs%glbkéﬂoJmhw §&.be9§9ﬁwple\/m@sa&§ oﬁ@:tanmfer to the

same errbodl however terns npri si gn gw ng" and
"i ncl udi ng" mfé"‘sﬂﬂ)ﬁ‘?ﬁ@ﬁﬁhatiﬁfﬂ@%@{#’%'W@é‘iﬁ"dmlt@i presentiveRtall se, 20
(0021) Ref er hbRgver QhEbifRr ofkftseMifion Bhould REt&eBRHSFucE B Maly At these | s shown
operations are necessarily order dependent. |n particular, these operations need

15  not be performed in the order of presentation.

[0020] The phrase "one embodiment” is used repeatedly. The phrase
generally does not refer to the same embodiment, however, it may. The terms
“comprising”, “having" and “including” are synonymous, uniess the context

. dictates otherwise,

20 [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

25 may be made by providing copper pads using methods well known by those
versed in the arf. 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 electrochemicai bath where the gofd atoms

30 spontaneously replace the surface nickel atoms until the entire nickel surface
areas are covered by gold. A result of the above weli known process are bonding

pads such as bonding pads 112, which include a copper tayer 112', a nickel iayer
5



prior to and during reflow, respectively. Conbination 100 as shown incl udes
a substrate 110 havi ng bondi ng pads 112 on a bondi ng surface 113 thereof,
and including a solder resist 115 thereon. The shown bondi ng pads 112 nmay
conprise ENI G bonding pads. As is well known in the art, an EN G bondi ng
pad 25 nmay We20§Heie73By provi di ng copper pads using met hF§3/CNae0s/0aaghwn by
those versed in the art. The copper bondi ng pads nay then be put into the
proper nickel containing bath for a predetermned length of time to

deposi t 2 0Rgh fefoch iR 60 elbKRL SRS PR 1 CCbmHas Ergal moans.

After proper Tinsin be put Into old
cont ai ni ng ddeeuuseﬁ:rhétm e;!aq:trqmwncwﬁ ésﬂﬁ@*ﬁj&fd’%f?grﬁé”%@ssﬁfﬁﬂ‘f ously

replace the g JLE’% rlE’éi? ty Qf{ﬁtsqﬁ@rlﬂes“beat@@ﬁbﬁ Sorfiskk@libstbiideaCce areas are

covered by gol ove well known process ?re bondi ng pads

such as boncﬁqmblipﬁi'@é 1@@_23 SWWftﬂﬂﬂhﬁfqu}&@sé %Biﬁamml"&f@‘?"pﬁ'l A% ckel | ayer
5 WO 2007 03@5@?1?@@%@%&994@%30%@ Indiees Q%gnéﬂﬂa?ergqmﬁrdmr 112"

covering the nicke ong been used in the electronics
i ndustry as @ seiggidersyrfaeeotA0dbereslur f aces because of its |ow el ectri cal

resistivity and its ertnes COrrosi b

Conbi nat i on 19¥3! as stﬁ?\/\?ﬁef'd}%ﬂ ﬂ}?ﬁ%éggkf 538\”? ggéaﬁﬁﬁh@@gﬁ%%%%fm such as
S DSCdléG h%@t@e@i@t@f@dﬁbﬁth&bﬁbst@%? fol&chmiedt trabetermainatia g e teigistarawtor 118

provi ded on

120 t her.e 221 | 2a, the
DSC 116 Is sih%ﬁﬂd%@se%?ﬁﬁ&g%ﬁ“ Bsehegs ? 3?8?6%""."% %gr%aédﬁoée? t he
3 ubstr ?t mléltﬁasweﬂﬂ rdg:’)sﬁrgdi besrties snusahts rhagnatie (yst €18 anidtriicket ﬂaﬁers[,;g E’di (r) )
eposits e, bondin I ‘%Ei%hﬁ as
been regi st éwﬁ@hhgﬁer@g@gg%@p&rﬁq@éﬁ}patgﬁg é!bf"":g"#e‘jr) o hpﬁl ckel | ayer
11t2 (}[I\:h![ cmsm?sﬁ&mgmgﬁmwmmwn pP&e)116and h@sENerﬁdgﬁlﬁﬁ@nﬂagst t
interact to .esta éﬂg@ sne substrate
110 t hat ano%@e 8$ f{b Mﬁ@%{é‘éus yg‘ﬁeol EM%% ove“}&t he substrate to
al | ow t he D3@mkin registesidroverthe stbsteate m&brben‘dli%fejbwst rate pads before reflow

15 [00231 As seen In Fig. 2b, when conbination 100 is undergoi ng reflow,
15  [0023) As seen In Fig. 2b, when comblnation 100 is undergoing reflow,

uneven surface tension forces STF between bonding pads 112 on each side of
the DSC can produce a torque on the DSC 116 that may be counteracted by a
magnetic torque caused by magnetic forces MF acting between magnetic layer
118 and the nicke! layer 112" present in the ENIG bonding pad 112. Such
20 counteraction is effective for substantially preventing SMTC defects such as
filpping, shifting or tombstoning as shown in part In Figs. 1a and 1b. The
magnetic layer may be chosen such that MF is larger than 8TF, 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
25 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 remalns registered on the substrate, and,
during refiow, the SMT component does not flip, shift or tombstone,

30  [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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uneven surface tension forces STF between bondi ng pads 112 on each side of
the DSC can produce a torque on the DSC 116 that may be counteracted by a

magneti c torque caused by magnetic forces M- acting between nmagnetic | ayer
118 and the nickel layer 112" present in the EN G bonding pad 112. Such 20
count er act ivo24008fRect i ve for substantially preventi nFCHINEIBEIE s such

as flipping, shifting or tonbstoning as shown In part In Figs. la and 1b.
The magnetic |ayer may be chosen such that MF is larger than STF,

increasing a Pﬁﬂ HhBBod ORERr RS RAThodfenk ﬁétacuﬁvt@résetmmlpsdvrdete bef ore
and during re]J1 Tor bring mg@about red ect ch as, for

exanpl e, for amagnelsfres MFBat Giagycesgriosquel @’5?’4% qfltqrgueﬂp as used

i n the instanjhedéssiirabé tedbion Ydrads $TF mwmtwderquaédsm WHﬂeladiheg" refers to
hol di ng an SMI' conponent on the su stthate such t ow the

be
SMT conponentSargriiieRavinggnisimal inpaghon EPE'{E‘E{EPPQEE% c"g'l'f f§on tﬁﬁg'l‘“ﬁ%f efl ow, the
SMI' conpomsentor dﬁ% mﬁ' cbﬂnb@nem hlebferaIﬂy,Ta(mmieﬂmmateﬁ@l i6 e@R&Ed Taengragnet i ¢

R e
rg;ll' é SZN|220§{a Pgi?g;%o%dgr tdlhnde@orreﬂdMOForbﬁmpldJ thg Coariertéropératen of theragnet i ¢

f
| arger than PasdPBepraLese BV ReveR obiF Tty bEbe R AR &0 1 e
two sol der dejegsict CeRils highiet thaata refimy peskrtempératireange gl the soidel. Ihnpact on
th f f.Cl |t t.
e P { ST 15E BLafd MR Rl WA LD pelrii MBopiponent
that is slighahge wiulhbe betivasn abat 260 HeegrcGalsiveapeatioul 220 degiegs of t he
sol der to UNGeige, fiolhOiicadzdhe EXAE InpdrdiEre NG Riceb 8RS 3hd!pipBlest he

magnetlc mat erl rees | sius to about
20 degrees @Epmbogmenishulc brabpteesreatogh2fingreas iriyier ANdaloshet0 of the

solder, |n 1Qe8Hel cRIHRS I allifiowh&RdediRicidolien @ 138l dRé pbsk 4AGH. the peak
refl ow tenperature range wou e between about egr ees Cel SI us and
about 2205dederaperature range would be between about 240 degrees Ce!sms and about 250
degrees Celslus, in which case the Courier temperature range acceptable for the
purposes of embodiments would be between about 260 degrees Celsius and
about 270 degrees Celsius. A magnetic material with a Courier temperature
below the refiow peak temperature range could substantially lose its magnetic
20 properties during reflow, thus disadvantageously leading to an effective
disappearance of a counteracting magnetic force MF between the SMT
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
25 the substrate. A selection of magnetic materials based on remanence and its
impact on circuit performance becomes especiaily important in the case of circuits
having higher frequencles, such as frequencies equal to or above about 2 GHz, as
in the case of a CPU, On the other hand, a magnstic material according to
embodiments exhibits a remanence that nevertheless provides the necessary
30 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
7



Cel sius, in which case the Courier tenperature range acceptable for the
pur poses of enbodi nents woul d be between about 220 degrees Cel sius and
about 240 degrees Celsius. In addition, where | ead-free solder is used,
the peak reflow 15 tenperature range woul d be between about 240 degrees
Cel si us andvabww019280 degrees Cel sius, in which case tH¢@/(B3Ns0@299
tenperature range acceptable for the purposes of enbodi nents woul d be
bet ween about 260 degrees Cel sius and about 270 degrees Celsius. A

nmagnet i c mtf@frbrﬂbke\r\hﬁd}s aln(iﬁb'%@roftf&mhﬁikéltd%?s tHef coOmpbsigorisahdydy peak
tenperature range could su stantlaII?\; | ose 1ts egl?@etlc 20 &@_.doertles

during ref| cRRgneried i@l?é‘!ﬂ]\b‘ﬁﬂ‘ﬂ’%@@ﬂﬁ@lt °Pt€‘5‘cﬁ $RgCHIG TERANENFRRE90

di sappear ancgpfiéatidn feedy er acting magnetic force M- between the SMI
conponent such as DSC 116, and the underlying substrate, Mirre preferably, a
magnetic matigedepl i s isRbAE bewithinate Mowidige of ene siiedémthe artdapsed to have a

W thin 2 ¢ necnuiibet siffias SCENER frud 166 Seadnile Sqare heliofidBy on
remanence al‘idclll;]dlﬁg termipaicdimensiaris; otthé Swﬁ‘rcfompmaem;athbwcgmeef the BT al Ihy

rtant in_the case circui Vi ch as
Do ANt | eSS 3 PN BH BNE hIRRER SRR
ot her hand, fwnmameﬂthesmldﬁrejebakitsamamdahtmgrwe)at aambgmtmtm bits a

t f

omanence oo ekl AShERBHR s el DB SRAL L oAUl Bt 1o, force
forces bl weBMTE Idefestsl dﬂasedjerptbsltM@ fomdmegrmupmrceatoéq@oﬂmasgeﬂcﬂ@@s Exanpl es

according 1 dar o idtetod §enfle AEn AR RTORAR A %“Q%Wmckel “or 7 w0

2007/ 019732 usmulggma@wmngmose oravisied dkthe paragbap@ abpye iafeagnede of

flerroni ckel ibfifavet B bo S0BGA idk ORFIUBBINAnRATIBERIRIa & vl | known
manner to obtain a’spec

fic remanence accord ﬁ £Jp i cation needs,
[0026] It wolcRsIE tmffﬁptﬁhe ﬁ%slneﬁmrg%raéiami%ﬁfé ) Pﬁpl ChapagRelitt to use 5
techni ques Saeh nfy HaldHhPhicRRess!ahllidBfing &ryhalemHRbd bRtheanagrRtie t he
di menst ons, torque requirements for the specific combination being evaluated. For example,
the magnetic layer according to an embodiment may have a thickness in the same
range as the thickness of the nickel Iayer in the ENIG padgs, that Is, between about

1 micron and about 5 microns.

20  [0027) It is noted that, as used herein, “magnetic layer” refers to both a
continuous and a non-continuous layer of magnetic material. Thus, referring by
way of example to Figs. 3a, 3b 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 havihg a

25 discontinucus configuration, such as one defining a patiem. 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

30 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

8



i ncluding term nal dinmensions, of the SMI conponent, the weight of the SMr
conponent, and, in addition, the surface tension torque on the SMI
conponent from one of the sol der deposits, in order to arrive at a
magnetic force torque necessary to counterbal ance the solder's torque In
order to sOVREMAPI%9AI2l y prevent 10 SMIC defects. Based A¢TIRNECBRYZIF ound
magnetic force torque, a magnetic |layer may be selected to generate such
magneti c torque during reflow. In general, using guidelines such as those
provi ded i n ehftadealoR @ ciplRsidINg ond oftheRabdtkate ﬁats.emlsadeeha}(%yﬁay be sel ect ed
t hat provides the mninmum naeq_gethc force necess%r to effect the desired
count er bal arfXpmgledp therrmisdimens ot 368 IRgnsic laysr) ég@?ayr?aﬁﬁpﬂ%ﬁ/e any

t hi ckness an@bdgérs 285'my 28t WA eBES@RMNO B phliePagNsHowd. IHiOheteE tiaequi rement s

for the spegifi onbi nati on being eval uat ed. For, ex | e, . the magnetic

| ayer accor%’Q?gg?%cg??ra)‘rﬁ'b‘mmp’%a‘?j”?m%miaﬁ{iceﬂf%‘@%ﬁ e ane range as
t he thi clnesshevicotfitfirativakale withirethe stopielud efbbdimpadsf tHehaesensinvérgloneen about
1 mcron and about 5 microns. 20 [0027) It is noted that, as used herein,
"magnetic | 4988) ref dVith reepdud tdtha sulstmtei padedibis anteddhatdtris neimecenseys | ayer of
magneti ¢ ”ata%éérﬁfn t EMﬁodirrngBtgrtﬁa{t tHe ﬂs g&’%&t@fga&‘.aé‘ﬂabédsﬁ@mﬁ'o%e 3a, 3b and
3c, a nmagnetic ager according to odr men MEy conprise a continuous

| ayer, as slpoessnt invandipn pheompasewithin tiriscopasybstiate pads sthenthan BNMGp pl an vi ew
in Figs. 3b [ ' ' i .gHration, such
as one defi r?lg ﬁgagﬁ”a&% P gﬁﬂbgg%%:p%?sn@c@ ge %ﬁ%@?ﬁ%ﬁ@ﬁﬁ@q@é%gnen c layer
may conpili s@deplisd dyenopets with thg naagpatia layer asidascribed ahevednomier & ni ni ni ze

| mpact on { Rewahidh £l Sorbs MBANIRARGHial duFbgl RhelbRforcdPRd i © | ayer.
For exanple, as seen T'n the enbodi nment o 1 g. , a magnetic |ayer may
conpri se sul§PEpedepogis.i ning a pattern in top plan view that corresponds 30
to a pattern of the substrate pads. Thus, as seen In particular In Fig. 3b,
where the SMI term nals define a pattern as shown for exanple in Figs.
la-2b, magnet l.ayer 218 may conprise two sublayers 218 and 218" that
are each COM to B WD 2007/019732 PCT/ CN2005/ 001299

15 [0029] With respect to the selection of a suitable magnetic layer according
to embodiments, the following calculations are provided as an example with
respect to a 0402 DSC referring in particular to the illustrations in Figs. 4a and 4b.
Thus, according to one embodiment, DSC 116 may be an 0402 DSC, in which
case the dimensions and properties of the same are as follows:

20 DSC specific gravity: p = 5,85 x 10°® g/mm®
DSC volume : V=LxWxH=1x0.5x05=0.25 mm’
DSC pad dimension: BxW=0.2x05=0.1mm’
DSC mass ; M=pxV=14625x10%g
DSC weight : W=pxVxg=14625x 10%N

25 Using Eutectic SN63/Pb37 as solder, the surface tension would be 0 = 464
mN/mm. As a result, a surface tension force on the DSC's terminal side would be
F1=8xW =232 mN, and the surface tension torque would be T, = (Fy X HY cos
8= 164 x 10° NM. On the other hand, the gravity torque would be T, = (W x
L)/(cos B x 2) =8.9 x 10° Nm. As seen above, T1 >> Ta, which would cause the

30 tombstoning of the DSC. Assuming the magnetic force of the film is ten times
9



be placed on a corresponding one of the substrate pads. As seen by way of
exanple in the enbodi nent of Fig. 3c, a nmagnetic |ayer 218 may conpri se
subl ayers 218" and 218" which each define a pattern P as shown. It Is noted
that Figs. 3a-3c nerely show exanpl es of magnetic |ayer configurations,
and that 5V Hero¥onfigurations are within the scope ofCEDIWSAHAYS of the
present invention. [00281 Wth respect to the substrate pads, It is noted
that it is not necessary according to enbodinments that the pads be ENI G

pags Enbodi drmgéssm@ithtehfmighpbetaeaépdcwembw@ esme:awassmgeﬁmmzmhmde; scoloeoI
substrate pasot t han D & t | ncl ude
a ferromagnet®38N ”&WC}UE;?BSM Gxé%g‘bstgagpggéog) ﬁrﬁ’t%c\/&a ﬁ 8ﬁe nmagneti c
| ayer as des@rlTb\ed, taé)tm’a clookwiselierguemn ths DEBI TGUT aTpdgrkts 2168urx 0t o
counteract u u rf n,f t d k8. EXAMPLE
15 To0201 w YT RUBdH o ol ab e tbEs pR e BFe TERITT A3BPR P,
accor di ng5 t direnBectiuseMCET/TCRT 3 216.8/t643 1cthe OICwill oattombetope.ovi ded as an

exanple with respect to a 0402 DSC referring in particular to the
|11 ustrationd03A} Fi gs Advantagesugip. embprimentsiefdon prieagntinyeolinn RIAYdRIA ment , DSC

116 may be agorﬁqlﬁg?cog%gfgcfb%cg‘@ g%r?tﬁg%sn@%tigh FPRGH g@yﬁ&ﬁnw Qﬁtedv[# es of the

sane are as 10" 3 g/ mMmB DSC
vol ume V = L axsubsiiaie baforesml dyﬂog PR nm%ca%ﬁqmag%wth gpryeniiesalp. 2 x 0.5

= 0.1 mB DSehdilsfs drffniniz @@%a&eagb BRGnsH @deﬁpmMm—sbm%ﬁ 5@@-0"2N 25
USI ng Eutectic SN63/ Pb37 g'g sol der, th e surf age t ensi on 464

mV mm  AdOa fergiations, agg therseodiatad PUHing Grd eefiow H"‘PF@SEFSCG%’\QDéFWFWQ si de

woul d be  Flyp &eger}{\lnve&f%% taﬂ\éac@aﬁtag@sff'é#éﬁmamu&smﬁemesbpﬂha@ebmw d be T1 _
IF, x H/ cos NM On the other

woul d be T2 Qa@swsxch 25 /qr@agmaiexofﬁmféergor&agfeﬂ%mm?ﬂfﬁ&ofé%% ekt i s
T2, which woi mem@q;aa 2 tt@smétmmgmiosd heMI¥ampdashtavega t he magneti c
force of the sLtI)slts%]tel gefore and durtng reflow. -in addition, advantageously, according to
15 embodiments of the present invention a stabllizing and holding force between the
SMT component and the substrate is a function of a magnetic field of a magnetic
layer on the SMT componant, the provision of which onto the SMT component
would be easler to control when compared with traditional methods of minimizing
SMTC defects as noted above, and also when compared with other SCAM
20 process parameters. In addition, advantageously, 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
minlaturization trend surrounding SMT components, such as a transition from
25 0805 DSC's to much smalter 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 iayer on the
DSC according to embodiments would advantageously substantially not affect a
30 functioning of the DSC, Additionally, ali of the above advantages are possible
according to embodiments without the necessity {o make any changes to the
mounting/assembly equipment used for mounting the SMTC onto the substrate,

10



9 WO 2007/019732 PCT/ CN2005/ 001299 | arger than the wei ght of the
capacitor, then F3 = F4 = 10W= 14.625 x 10-2 N, the magnetic torque would
be T3 = (F3 x L)/cos e = 206.9 x 10'6 Nm and T4= F4 x 0 = 0. Thus, the
total clockw se torque on the DSC TCLT = T2+T3+T4 = 216.8u x 10 6 Nm

whil e the ™0 2107/819T#t er cl ockwi se torque on the DSC TCOPCECRI0050418% x | 5
Nm Because TCLT/ TCOT = 216.8/164 > 1, the DSC w |l not tonbstone. [0030]
Advant ageously, enbodi ments of the present invention provide a sinple,

cost ef f ect e ahovechdopstagds allowaosiablg undhigh bagasittraltidcnylShBnddmproveent over a
substrate before and durin flo [.n L d wth
convent i onaP pr?ﬁ?fﬁﬁ’&'g \giforrﬁ%‘qeﬁq s”ﬁa‘ﬁ%ﬁﬂfé’f"@%gé%f@ﬁﬁ%@ﬁ ng and

moni t ori ng eqlipeentpaste 10 fornul ations, and the associated printing and
refl ow processes, enbodi ments of the present invention take advantage of
f err omagnet |[Qﬂ3uroperRB§9‘ing;fneM#e Figi[§s am ambodipautef asignelagironior exanpl e, of

nat ur al e sAgNl G pad on
t he substf3 %QW%écérer gﬁgﬂ% ;?rgéerﬁk‘\/&ﬁ'@n% Gﬁﬁﬁ?& %ﬁsem‘b sél?hsf\rgate Eefore
and during sedwoin.Fig. &, MWIYWOFwﬁWt%WWn19@@65@@@%”6 295 enbodi ment s
of the pressgé rf‘iw d%sé%eh%écmbﬂeof@% e lisDskibRY £, b%té@@ﬁ"ihthe SMT

conponent an trat function of a magnetic fi Of a magnetic

| ayer on t h@QSﬁATa%@fﬁ'B’dr?QHtShO\’m@Sﬁr"d@|a§|h6H”Q)Pe‘Wrﬁt@qh%?rcP°Pﬁ%d ﬁkﬂf S onponent

woul d "be eaéle%fncéag aﬁ@%écﬁbn!&!]@%oﬁ%@ﬂfﬁﬂleﬂbédé 4 afbipseael110®ishods of
mnimzin efects as noted above, and asoégﬁn co ared with other

SCAM 20 1Br oééweﬂépiﬁ%i?& PS¢ h1eipareon mageriisiivey RPSE "(’ﬂ"rrent s of the

present i n%&h'ﬁhé&bﬁb@d‘%o@e RbYIRES tHe D bt subbtfatehEfongarMIC def ect s
W t hout a need F?@%eve op separate material s and/ or processes as the size

of the SMr BWG ts changes. The above I s all the nore advantageous In
light of th ni at zation tren urr,.o SMT .conpo such as a
transition f‘%ﬂaﬁ: 25 ogeé"tﬁg@%’ tPS?Qrgc ewa| P%Fa %&W e pg%ﬂ%l tionally, and
in particul aystemh& b0 innetigreebddim@8€otthe peesehidneentienday he usedvelhe f unction of
a DSC i v [ and powering
SFf of 35 8]@%‘9 @b@%g?%rablg\ﬁ@ﬁd fay BL G AGE B4hd MbrSoi BRI 285l

200 depicted above in Fig. 5, respectively. in one embodiment, the electronic

assembly 1000 may include a microprocessor. In an alternate embodiment, the

electronic assembly 1000 may include an application specific IC (ASIC).

Integrated circuits found in chipsets (e.g., graphics, sound, and control chipsets)

20  may also be packaged in accordance with embodiments of this invention.

{0033] For the embodiment depicted in Fig. 6, the system 90 may also
include a main memory 1002, a graphics processor 1004, a mass storage device
10086, andfor an input/output moadule 1008 coupled to each other by way of a bus
1010, as shown, Examples of the memory 1002 include but are not limited to

25  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 moduie 1008 include but are not
limited to a keyboard, cursor contro! arrangements, a display, a hetwork interface,

30 and so forth. Exampies of the bus 1010 Include but are not limited to a peripheral
control interface (PCI) bus, and Industry Standard Architecture {(ISA) bus, and so

forth. In various embodiments, the system 90 may be a wireless mobile phone, a
1



the DSC as opposed to |ogic/storage, the provision of a magnetic |ayer on
the DSC according to enbodi nents woul d advant ageously substantially not
affect a 30 functioning of the DSC. Additionally, all of the above

advant ages are possible according to enbodi ments wi thout the necessity to
make any chemye®opP®2t he nounting/ assenbly equi pnent ud€d/aNSPOSHBEM | ng t he
SMIC onto the substrate. 10 WO 2007/ 019732 PCT/ CN2005/ 001299 The above
advant ages allow a stable and high capacitor attach yield and Inprove a

process \tM ndg();??él%ﬂb%slsfw\f A ﬁdﬂ:k@tlﬂﬁfaaﬁﬁletéﬂc ¥ %b{?ﬂm@ﬂ{ atd]rcesktbp nount i ng
equi pnen ef e next 1o odi ment _of a

nﬁgrgelectroﬁP@p@35§§@L%W3Q§d%BFHP %%Pphéogﬂé@@ﬁ(%“ VeI YN i s depi ct ed
100 or Fi gs. Wing oA MRRsPefilermfoa RS [RlalbestN s aReg 3 uEec B 2! | 08

t 0 subst r at e hetedh foAgurpeses df desdrption & theapretenbl yn@g@m@nbwnm 116 as havi ng
been attaghe J y bonded, to
ENI G pads(éll%pg#ecsub??q%%stgrbi% d"ﬁ’“’ s@l Rt ?'ﬁ?’ i (F]&? Qﬁ%&ﬁ%gc 116

i ncl udes a nmagaet ewi\r%gnéqumema%@%lﬁulﬁwéﬁ@awieve\w 8#Me pYrPaeaSPAYbed above,
stabilizes thg smtay@rgr maesgaahé%e&ﬁmtamfs%ﬁn aﬁ@deaﬂaemfw H@b’&rtlr{g00321

Referring now t | ustrated one of possi b syst ens

90 In which &erdbe ﬁ@qwgfafe Aregenp fnverdion. ﬂhwnwﬂlﬁweo%’!w@éeﬁdme 15
m croel ectrog Ere@néf%ﬁﬁ&'tb(e é%@&wtr@én@éﬁsrﬁb Mpldriork znra \Ferwlde%ﬂaw c

assenbly 200 e Icte respective I n 'one enbodi nent, the
el ect ronil® 8&%’@%'@9@9{)@1%&99#%&4’%@é’t@q‘?ﬂ& @i{)’ﬁbé@g@@ﬂptﬁtlpﬂs g alternate

errbosi:c _m%'nf - wa%ngﬁé éptlhé ?ﬁb@d:?%ﬁ%%cﬁs&e@%;éﬁﬁﬂdﬂ@fb#éﬂﬂls’v\rﬂaﬁim@’dy cation "
specific nt egrate ir ) i n _chipse , graphics,
sound, and cgﬂﬂ %“Q?ﬁﬂb%@g%')t‘oﬁg’ g’ﬁ&‘e‘i [éSng"e;fg%’iQﬁ@Bﬂtr{)erPoé’iV@E?P ance Wi th
enbodi nents ¢Herddfi S i nvention. [00331 For the enbodi nent depicted in Fig.

6, the system 90 may also include a main nenory 1002, a graphics processor
1004, a mmss storage device

12



1006, and/or an I nput/output nodul e 1008 coupl ed to each other by way of a
bus 1010, as shown. Exanples of the nenory 1002 include but are not
limted to 25 static random access nenory (SRAM and dynani c random access
menory (DRAM . Exanples of the nmass storage device 1006 include but are
not limted to a hard disk drive, a conpact disk drive (CD), a digital

versatil e WHHs & cVamBElys: and so forth. Exanpl es of the input/output
nodul e 1008 Tnclude but are not |imted to a keyboard, cursor control

arrangenents, a display, a network interface, 30 and so forth. Exanples of

the bus 1040 'n’f@%e%{"gﬁ‘éﬁ‘g@?@bl)(ir%?ﬁ'?iff%fﬁchra peri pheral control interface

(PCl) bus, ‘and ustry ecture (I SA) bus, and so forth. In
vari ous enbodi reatlsstratdbagipg themddQ pesls dispasedianed exsintivpisudaphtheseofa 11 WO

2007/ 0197 PCT/.CN20Q5/ 001 rsqnal.. digjt. istant, a pocket PC, a
Cabl et Pe g OROPEGBRS ke g aRTaR BB Al Al wBRI T 00" box, P

rrengi S- center hPQ S(ﬁid@}éa ;ﬂi@t&ﬁspo@gd oa\dtﬁglbmading[pﬁﬂsﬂéndﬁd t hough specific
enbodi ments have been illustrated an escribe rein for pur es of
Goncr i prion of 4 HUTBReIEPHR COMBOBSReRPTOS o 1P DBl BT Fhose
of ordi nargsligifibli| sdiflert BAdacIUdiRt ad nmhetiYad iighelit Riveerdiidted ankl/ Hr

equi val ent Hfgl enmentations cal culated to achi eve the same purposes may be
subst i t ut edbspte; pdestheredti the mreatieed reagRiicalayen de Goopetatey Wikth the
departing i ' Tp%ﬁ ' i#(ld In the
art will rfgggﬁg?hégcpgfag%ﬁﬁé tbﬁg%&{dﬁggegégésewn%@%dr?\?gﬁtai on rrgt;eé E@C??gléerrent ed
in a very affiientamiagniude0 tofthaddrisbeli susface. molns cappioneatt ponthessibat@trlied t o

cover any taty Q riations of the enbodi nents di scussed herein.
Ther ef or e,&?%%i%dn%&ﬁﬁegsogq%%gr ntended that this invention be limted only
by the clains and the equivalents thereof. 12 WHAT IS CLAIMED IS: 1. A

m or el ecty oni crasserhl v COTBELS! P05 AR 'BhEeS bR BORHASh 8%

capacitor.

3. The assembly of claim 1, wherein the bonding pads on the substrate
comprise Electroless Nickel/immersion Gold (ENIG) pads, and wherein the

ferromagnetic material in the bonding pads comprises nickel.

4, The assembly of claim 1, wherein soldering comprises a reflow process,
and wherein the magnetized magnetic layer comprises a magnetic material
having a Curie temperature that is above a peak reflow temperature range of the
solder.

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

13



t he bondi ng pads including a ferromagnetic material therein a solidified
sol der di sposed on the bondi ng pads; and a surface nount conponent bonded
to the substrate by way of the solidified solder and including a

magneti zed magnetic | ayer disposed on a substrate side thereof, the
magneti zed magnetic | ayer to cooperate with the ferromagnetic material in

the bondi ng padmd gs & ablor i TRAREIIE hfnelizdt niehbiciayer naaani t ude

to hold the surface nount conponent on the substrate before and during
sol der i ng.thzkngsschedwsenpbyuict migran end abeded glieronde surface nount conponent
is a capacitor. 3. The assenbly of claim1, wherein the bondi ng pads on
the substrate conprise Electroless N ckel/ I nrersion Gold (ENIG pads, and
wherein tHe feTfreoalmynﬁin' of dainer | wheiein theembomatized ragreticdayrris ese of ckel .

4. The asserrbl Iderl ng conprises a reflow process,
and wher elanc?'ﬁ %éfﬁr 9%%3&@%88??%0%3 %?r conprises a magnetic materi al
having a Curie terrperature that is above a peak refl ow terrperature range of
the solder. 5._The ass of . clai reln t he ghetiz netic

| ayer corbri sed& Q?éﬁwgybé}‘érrﬁllaﬁl gl Wﬁ'ﬁ‘g '&er@ﬁﬁﬂ%tr‘ﬁ? 58 ["’nghave a
m ni mum 'dﬁﬁﬁﬁlse@%uﬁia@@i‘sf @éfﬁﬁﬂfé d&ftteﬁi {a@ébtéé tdvhiihibdizd h@p%@@l@ﬂ@@ﬂt or
within the substrate . The assenbly of claim1l, wherein the nagnetized

magnet i ¢ |ta9épﬁa@@muﬂ§§§ma0ﬁa@fﬁé@mca m@g@eﬁ!caﬂeiﬂmﬁt%mﬁyn&tizqﬂéaﬁgﬂsm of
ni ckel anga ferronickel alloy. 13 7. The assenbly of claim1, wherein the
magneti ze gnetic layer has a thickness between about 1 m cron and about
5 mcrons. 8. The assenbly of claim1, wherein the nmagneti zed nmagnetic

layer is onyf OfThea a%%@&libiv"oo Scllaﬁxeé, Wer%inditﬁé; Oﬁ%bﬂ&%%l lrﬁé@{etic layer
comprises sublayers defining a pattern corresponding to a pattern of the bonding
pads on the substrate.

11. A surface mount component bonded to bonding pads of a substrate by
way of solidified solder, the surface mount component including a magnetized
magnetic layer disposed on a substrate side thereof, the magnetized magnetic
layer to cooperate with a 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.

12. The surface mount component of claim 11, wherein the surface mount

component is a capacitor.

13.  The surface mount component of claim 11, wherein soldering comprises a
reflow process, and wherein the magnetized magnetic layer comprises a
magnetic material having a Curie temperature that is above a peak reflow

temperature range of the solder.

14. The surface mount component of claim 11, wherein the magnetized

magnetic layer comprises a magnetic material having a remanence adapted to

have a minimum impact on a performance of circuits within the SMT component
14



9. The assenbly of claim8, wherein the nagnetized nagnetic | ayer

conpri ses sublayers defining a pattern adapted to minimze inpact on
circuits of the surface nount conmponent froma magnetic field of the
magneti zed magnetic layer. 10. The assenbly of claim8, wherein the
magneti zed magnetic | ayer conprises sublayers defining a pattern
correspondi NP Adkigien of the bonding pads on the substrate. 11. A
surface nount conponent bonded to bondi ng pads of a substrate by way of
solidified solder, the surface nount conponent including a magneti zed

magnetic layer dis S i 1 hereof he :

magneti c f%yerﬂeoggggg%ﬁﬂ?gmw%béﬁ%@r ?t)(r%gaérhe? ﬁb%n%tréﬁi erga?{r;b%{nlﬁé%gdondi ng

pads to eshafpphéteHayer cvagmises @ rhaguaticahateriabihtiudingrat lessy ohe wdeidke! &id d t he

surface rmupt COWQE%] nt on the substrate before and during soldering. 12.
SO ﬁ‘éfone

The surfack nt of claim11l, wherein the surface nount
conponent is a capacitor. 13. The surface nount conponent of claim 11,

wherein so] dering conprises a reflow process, and wherejn the netized
magnetic |Her T¥mstIiees ’BOU%@%PPBe%Pgﬁ? m Advivhgrein i é”elgé“rr%g‘?‘gture
that is al}ﬁygne%acn% Ha@fd BY¥knESSTPERIH B olRN SR cRh drideatlk €ehicrokd. The
surface nount conponent of claim 11, wherein the magnetized nmnagnetic |ayer

conprises a nagnetic material having a renmanence adapted to have a m ni num
i npact on g per L G Wit BE ydife 19ML6RE8ROMN nagkbtifsd W t hin
t he substrgﬂ'e. .ﬁ% rg?ﬁgggs%?g@te%r%h%?%topmo%nént of prféggﬁn 11, \Ahgéqr%ei n the
magnet i zednagmgitdayer i$ ayeof 8 coplinwwes layeremdet discontinepbalayencl udi ng at | east
one of nickel and a ferronickel alloy. 16. The surface nount conponent of
claim1l, wherein the magnetized nagnetic |ayer has a thickness between

about 1 mi1®.0on B sakfacé rhommtc component of claim 17, wherein the magnetized
magnetic layer comprises sublayers defining a pattern adapted to minimize
impact on circuits of the surface mount component from a magnetic field of the

magnetized magnetic layer.

19.  The surface mount component of claim 17, wherein the magnetized
magnetic layer comprises sublayers defining a pattern corresponding to a pattern

of the bonding pads on the substrate.

20. A system comprising:
a microelectronic assembly including:
a substrate having bonding pads disposed on a mounting
surface thereof, the bonding pads including a ferromagnetic material therein ;
solidified soider disposed on the bonding pads, and
a surface mount component bonded to the substrate by way of the
solidified solder and including a magnetized magnetic layer disposed on a
substrate side thereof, the magnetized 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.
15



17. The surface nount conponent of claim1l, wherein the nmagnetized
magnetic |ayer is one of a continuous |ayer and a di sconti nuous |ayer. 18.
The surface nount conponent of claim 17, wherein the magneti zed nagnetic
| ayer conprises sublayers defining a pattern adapted to mnimze inpact on
circuits of the surface nount conponent froma nmagnetic field of the
magneti zehTaaneld Gub@KPIof déim BOC HUERCHTSHAbcE Hm@nerk ak g 17,
wherein the magnetize magnet | c [ayer conprises sublayers defining a
pattern compési@nding to a pattern of the bonding pads on the substrate.
20. A systemconprising: a mcroel ectronic assenbly including: a substrate
havi ng bondi ng pads di sposed on a nounting surface thereof, the bonding
pads i ncl gfi.ng Ehd eystermaghetiaion @8t evhentint ther bonding gbadsi b eithes sliltkdrateli sposed
on the bondi ng. pa and, a surface. nt, conponent bonded to the strate
by vy of RSB NIB Pk Aok P e R PRGN e P e € | ayer
di sposed gmds copirkesaiickesi de thereof, the nmagnetized nmagnetic |ayer being
adapted to cooperate with the ferronmagnetic material in the bondi ng pads
to establish a magnetic force of a sufficient magnitude to hold the
surface nount conponent on the substrate before and during sol dering; and
a main nenory coupled to the mcroel ectronic assenbly. 15 21. The system
of claim 20, wherein the surface nount conponent is a capacitor. 22. The
system of claim 20, wherein the bonding pads on the substrate conprise
ENI G pads, and wherein the ferromagnetic material in the bonding pads
conprises nickel. 16
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