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OF MANUFACTURI NG SAME TECHNI CAL FI ELD The present generally relates to
techni ques for interconnecting mcroelectronic conponents. The invention
has particular utility in connection with wire bonding mcroelectronic

conponents BACKGROUND A variety of techniques are known for
i nterconnecting mcroelectronic conponents, such as when electrically

coupling a S\WEQ. } - Tﬂtﬁgq 'gm i e wre
bondi ng, tape a%l%?ﬁ%%ﬁ?%@g%ﬁﬁaﬁg\ﬁ?gp C |ph§gér%!ﬁng. m[?%
bondi ng, a bond pad on a ni cr @ MANORACTURINBOBRNE | s attached to a
contact. on a substrate or other mcroelectronic conponent. In formng the
wire bond, a bonding wire is fed through a capillary which is guided under
conputer control. A free air ball of 'nolten wire will be forned at the

tip of the i e air bat | will then be pressed against the bond
pad of the -Pr:‘lédérﬁoNéﬁ%lét%r'%%[?c conponent or the contact of the substrate,

formng a "fed lprdummd genbhsly e b tecktiquaakdr Woﬂwﬁeﬂtiﬂ@%i&rﬁhéﬁ&icﬁond
pad of the mcroelectronic conponent rather than on the contact of the
substrate. SATRPONSES-| TBE yveslipRdiasgrartedanyiiidy dn ponoectioprwitte wirerianekhchei ght
and the W rngicksaiéditied it is bent and guided to be joined to the
substrate. r'ﬁi'lﬁg second g%ﬂﬁg’)%rﬁ%e bonding wire is typically attached to the
contact of the substrate using a "stitch bond-" In a stitch bond,

ul t rasoni c BMeKGRG4NGel i vered to the wire through the capillary as the

capillary esses, the wire against the contact of the substrate. A bonding
head carryi‘hg #H ca{?’gi IPIVAYES r3rer v t for| datescennctieg t anitrostectrhpic

Cearing theomreensy ol S EhaTPoBhLil, BUplg, o RanithfiRendero fhe

same processbsisgtebe Theepdatiudques ndladdarieh thpdthg, fiapedutbsald PBSdiny- S

Patent 6, 1%?#\@)2%&%5 cﬁlr[]at {gr? ir\fg._l%} wire bonding, a bond pad on a microelectronic
component is attached to a contact on a substrate or other microelectronic
component. In forming the wire bond, a bonding wire is fed through a capillary
which is guided under computer control. A free air ball of malten wire will be
formed at the tip of the wire. This free air ball will theén be pressed against the
bond pad of the microelectronic compenent or the contact of the substrate,
forming a "ball bond.” Most commonly, the ball bond is formed on the bond pad of
the microelectronic component rather than on the contact of the substrate. The
capillary is then guided upwardly to a predetermined height and the wire is kinked
before it is bent and guided to be joined to the substrate. The second end of the
bonding wire is typically attached to the contact of the substrate using a "stitch
bond." In a stitch bond, ultrasonic energy is delivered to the wire through the
capillary as the capiflary presses the wire against the contact of the substrate. A
bending head carrying the capillary is refracted to leave a wire fail at the st-itc:h_
Thereafter, a wire clamp carried by the bohding head is closed, tearing the wire
as the bonding head retracts further. Thereafter, the same process may be
repeated to wire bond two different locations. U.S. Patent 6,110,823 (the entirety
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28 February 2006 of which is incorporated herein by reference2s Pebrisig2006
detail ed di scussion of many aspects of wire bonding operations. Ball
bonding requires that a predetermned |l ength of the wire extend outwardly
away fromthe ball band before the wire is bent. If the wire is bent too
close to the location of the ball bond, the ball bond joint wll be

i i o | BN oA et B el oy P LBl

| ocati on ofmgr{},eegg,@lc{s &afAce bondifg toperdtepsof the wire where it is bent. In
conventional chip-on-board (COB) structures, a sem conductor chip or, other

m cr oel ect BoHi korsling seruntesniat repradeirrruned engthsghiie wire etend owBvarely ve

surface of th LGl o | ci r he
substr at o ol AR PUEBLErE RIPAPER bl i MBI B IEMA T,
bonded to tdetiodWisid BalEbordahdball boadsoinnwillve sttested kadicontait Tomyoitent
may then be wire bonded to contacts arranged on the surface of the
substrat e sHclflties, dae Wredougnavesh@inimerodapcdieidhtl’ (Canpaly &hout 8 milke
substrate- _Lf | ] e : he

m croel ect P (‘3 rgrllr %ﬁggﬁgg%édr}gd WPHE ﬂJ\ﬁs ]rcg%\k/'\n&? ??ﬂ'%\e/gal{ g8%‘§< [ﬂl gn@%gt}gﬁg? a}l‘? %/ V}é'lv%/ay
fromthe a@theyeitssibégice of the m croel ectroni c conponent at |east the

m ni mum | ogp hei ght before it can be angled downwardly and stitch bonded to

t he cont acin epNY¢Eicsabshipaerboard (COBN skutk¥emIa geminanddsier chip ovathen

mmy Soxt ena"TeBeleeftpile stodhrl PRYEE FiRned 18R SlsBRRH e AR RRRC ™ e
general |y pettremiliréslbetibiic @otiahehy fackly ditwhiRfy edeg fioin hdPalbstlepndThEhe

m ni mum hei ght of a stitch bond, consequently,” can be significantly smaller
than a baPRCHENEaCEERhEa MirTasipgiani cPmpoRent: ie adheeikelgsbomded e bendi ng

ire. Th hej i | ' i bl be.reduced
't the bondiistate " rilbott) pAaF i B8 iR folie Keliboi i IR ned B wirkhen
stitch bondeudddtd tnnthcts cragedron heesuriabs b Heibstate - AIBRERAM} chgaauUSe

the bond w,re can extend verticalléh upwardly the entire thickness of the
i or oel ect @r%g%mgmygp@@rg tgdiveygubpsdiate.” If the bonding wire is ball bonded

to the bond pads of the microelectronic component, the wire will have to exdend
cutwardly away from the active surface of the microelectroﬁic componernt at least
the minimum loop height before it can be angled downwardly and stitch bonded to
the contact of the substrate. This can materially increase the overall height or
profile of the micraelectronic device assembly.

The bonding wire may extend laterally outwardly away from a stitch bond rather
than generally perpendicularly outwardly, as is the case in a ball bond. The
minimum height of a stitch bond, consequently, can be significantly smaller than a
ball bond, being limited primarily by the thickness of the bonding wire. The fotal
height of a microelectronic device assembly can be reduced if the bonding wire is
ball bonded to the contact of the substrate then stitch bonded to the bond pad on

the ‘microelectronic component because the bond wire can extend vertically
upwardly the entire thickness of the microelecironic component before being bent.

Since most microelectronic components are significantly thicker than the minimum

loop height for a stable bail bond, this avoids any undue stress on the ball bond.
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Since nost mcroelectronic conponents are significantly thickgg Febtliafy'2006
m ni mum | oop height for a stable ball bond, this avoids any undue stress
on the ball bond. -2 28 February 2006 Stitch banding a wire directly to a
bond pad on a m croel ectroni c conponent can be problematic, though. The
stress on a mcroeelectronic conponent is reI atively low during ball

bondi ng operatlons hecause the polten bzcai whi ch i s pushed into contact

vv: th the b3§8 qbaﬁﬂwﬂgﬁw;e&brﬁﬁw % op cﬂaéafff"eatrﬂ@r@q%%trom%aampﬂn%@an ]
pl acing un be sp?bﬁr% RMHARIP Ok Bfgsd bi¢l chrJéxsFmﬂgra;eﬁga%ggﬂa,gufrg:%g{% e

circuitry o em con uctor chi ps” are nost common
t hough copfay dusng &iatli bundi ng:opasadnabeemmrme mbiest bbb adhichgiswblistedan
formed of gol d. a strong ne Iur i cal bond between the gold bond

wire and al Eﬂﬁ‘tﬁﬁwtﬁoﬁﬁ bR PR capkHaw Icswardlyt facprsate dunppaik bead” withpae and
| trasonic I t a t 8 num
't er et al | Poe B LTSS 2R 00 the bofl @?‘? st b, Joti fedeRpS Rhealet™ "

whi ch may damcagteymsetmmqmwrcumpshae mosterdnyogly ormaed bf iurfihary, Qﬁodghand 2

schemat i cal illustrate.one current technigque used to mnimze th
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"stand-of f sti i ng
to the bondbtpmﬂpadpfortemmpdﬂa esufficienist@aphessioh dbtcebad uirdsenfd éﬁérg?lﬁﬁiiuét%I to
t he bonding wire IS then stitc
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formed at the end of

bond pad 2 Lm;ianlgingrercmﬂgrl | ary. Rather than continuing to feed the wre
toward the second connection, the bonding wire is

as: the capill|ary m)ve
' Q* 101581 6 o?S SF'H%mB%‘Fﬁ"YHB%faw SRFi et dehmiqle esed lbuminBaipe t he

torn just

I e e e
(not shown siemlcmrg{mcégy die a&ﬁdh@)technique conventionally referred to as “stand-off stitch
bonding” (SSB), the wire 4 is not directly stitch bonded to the bond pad 2 of the
~die 1. Instead, a ball bump 3 is first applied to the bond pad 2. A short length 5 of
the bonding wire 4 is then stitch bonded to the ball bump 3. The bali bump 3 is
usually formed as an extra step in the wire bonding process. A free air ball of
molten metal will be formed at the end of the wire and the ball will be pressed
against the bond pad 2 using the capiilary. Rather than continuing to feed the
wire as.the capillary moves toward the second connection, the bonding wire is
torn just at the top of the ball bond, leaving a coined ball bump 3 on the bond pad
2. The wire is then extended, the tip is melted to form a new free air ball, and the
‘wire is ball bonded to the contact on the subsfrate (not shown In Figures 1 and 2).
The wire is then fed through the capillary as it moves back over the ball bump 3
and the capillary stitch bonds the wire 4 directly to the top of ball bump 3.
Wire bonding equipment is often a bottleneck in the production of a
microelectronic device assembly because a length of bonding wire must bé
separately attached to two different locations to create a single electrical
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The wire is then fed through the capillary as it noves back oagFebheaiye2dos
bunp 3 and the capillary stitch bonds the wire 4 directly to the top of
ball bunp 3. Wre bonding equipnent is often a bottleneck in the production
of a mcroelectronic device assenbly because a | ength of bonding w re nust
be separately attached to two different |locations to create a single
electrical -3- 0 28 February 2006 connection between the die 1 and the

substrate- Di@spriektiem befweerTey dRpndandass subitedle! enids! 6t Havd Ry Bonwi t h
sone dies requiri ng hundr eds of separate w re bonds- \Wereas convénti onal

wi.re bondi ng padfuvhieh require egrarsing nith seme disse requiiing hugseds e seperate hat
the capillary, {l] o] all bu 3. before beginning the wire bonding
process- Thi sW'iréﬁ Eéé%ge n{é\rg?e?%%% ??J%‘éent%ﬁ’gglf ‘5‘(%&? F@Hg&qu'{r i b’gg W%WF‘#C*PO%@E

for each bond Whifee SBB clagair@s ShaiHd ian j
required in a v\)?sr(e ibondi ng gper.sat ?%nfﬁdsgﬁﬂgilﬂgoﬁ?gcﬁgﬁéé{%yg% hi hsprggfgrés?on
i P Fﬁsi L i Flm REAIMUING Sl Dwnding m@cerS@{ n’g imfent?sen?] rbqutnnesahenment e mgm rgfvxs
0 e ba ks r ted to the dianmeter o ondi n
Nre . Ao sujnbRslieBAREIuteg o REh3hE LS e iarp Sntisaly add 1o the "

si gni fi cant | yoreoedsirey tirhd sequifee! ihef wire dvalihgpReraidr, ace area of the bond pad
2. This reduces the roomfor potential error in positioning the wire with

respect to theb BlsAdepdieevarny high prectsiorsini pasiioningitHe: biding\Rive BRoES the
DESCRI PTI ON Q& W ELgu IS hemaji.c side el evation view of
a conventi on%:l tcyt_gcr’\@??f fjﬁé?ivf'gﬂ‘ ((‘geb?]’lfd{.herﬂﬁ?’HmP ds Lelieradarereciptad to the
el evation Vi eiarpétel BEthst iR Wirs W4, t i LWL S
schematic top el evation vi ev{/@:)f ra mRCSP?)e ec%ﬁﬁ%‘ggfee\% ‘Egnggsg[%?éjt #Jlﬁmss
accor dance wCEfR bsndgeifigasdiynemallasitham theptatalentailableesirfame areadiite Hohd pad
schematic cr i vie aken along line 4-4 of Figure 3. Figure 5
is atopiso atslf @%F%cilug\%ggkfe }éoo\g?)hripc?ﬁeﬂfa?feﬂ"gr M eeidering tam e vath wspgstionbl y
the bond pad 2 to form the stitch bond 5.

SUMMARY

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic side elevation view of a conventional stand-off stitch
bond.

Figure 2 is a schematic top elevation view of the stand-off stitch bond of Figure 1.
Figure 3 is a schematic top elevation view of a microelectronic device assembly in
accordance with one embodiment of the present invention.

Figure 4 is a schematic cross-sectional view taken along line 4—4 of Figure 3.
Figure 5 is a top isolation view of a partion of the microelectronic device assembly
shown in Figure 3. '
Figure 6 is a schematic cross-sectional view of a portion of a microelectronic

device assembly in accordance with an alternative embodiment of the invention.

DETAILED DESCRIPTION



shown in Figure 3. Figure 6 is a schematic cross-sectional vi
portion of a mcroelectronic device assenbly in accordance m?p% gﬁaary2006
alternative enbodi nent of the invention DETAI LED DESCRI PTION -4- 0 28
February 2006 various enbodi nents of the present invention provide

m croel ectronic devices and nethods for form ng such devices. The

fol | owi ng descrlptlon provides specific details of certain enbodi nents of

the inventi qpariddsusinbatipebrits dfrtaeommmgmvenmrppmm rmcmab@@mﬂ devices

under st andi ng of those enbodi nments. It shoul zed, .however _that
the present ansd emtheds fan f8enipgs seeh &?Vf‘-ﬁsadg[ r‘ﬁf&&f‘ﬁﬁ?ﬁ PIYIeS e

i nvention ! ddy tﬁ@'d‘r% g
descri ption. thcgﬁpigg'gg é‘e(gec# ﬁﬁgdﬁﬁ@ﬁt ﬁf%%ﬁg{@@ﬁ%ﬁ Imﬁlcsztrrgte e@t ronic deV| ce
assenbly 10 tbnpf@mrajahcmught hndmetmﬁ@uafrehmbsefembadmmmt i dnshawlidsbe

m croel ectroni c device assenb 10 i ncl udes m cr oel ec{'?pﬁm (od co onent 30

carried by deso@Rizedt Bowever, ﬂFﬁi tg‘&b@ﬁ%’ﬂ%"’é’@n 3 cRN PR, g ddp & %Cﬂf}qlcm
contacts 24 SRbSifAnRNafd g@@%ﬁ&pmoﬁ %éﬁgss prachdsofitid t Hontd bF e Hutafis figin

schematicall'y a |n the substrate 20 may be

el ectri cal | ythe edlividg deserdptionof the contacts 24. The substrate 20 may be
flexible or rigid and have any d sire conflgu ation. The substrate .20
may be for néﬁgﬁﬁesnﬁt%ﬁcaﬁ@aﬁ@ﬁ{% l”?trﬁg':‘eé’ fTHCTRE H@W"@cg?\’iﬁ? ASSETIUY rﬁ}

such as cer ad@g%d wg‘ﬂj? nd! QﬁﬁoqlﬁﬁrenF B iR i& %cro@?]éc?rrnﬂﬁ:t d&d

the substrate Forre an organic maerla or ot mat eri a
suitabl e f arsspmibit e(d indludes & nic@etctioRiEBsympdrent 36 cartiod |hymsum{rzﬁ@éz0.

FR-4 or _FR. IMROBIbHFe A PBBIG LTI O BB EoreEth b SATIRd PSS SuPRte. 32
E)Iégr S ;hgl Lrsgﬂa Sﬂr f E%%}”c'%nﬁg%ﬁ %ﬂ%agﬁ&ggé 'yo%e%@mcﬁgcent flt@lﬁgregé | ve
surface 32, vithén me:lsabd;tmiermlmay bo qiestdedlly3tbupbyd e eacidicfithalcoptggim 4.
processor ( Dr%z)substra?egﬁg may tPe ﬂe%g/l orfnlgld Qnd have any desired configuration. The
substrate 20 may be formed of materials commanly used in microelectronic
substrates, such as ceramic, silicon, glass, or combinations thereof. Altemnatively,
the substrate 20 may be formed of an organic material or other materials suitable
for printed circuil boards (PCBs). In one embodiment of the invention, the
substrate 20 comprises a printed circuit board such as an FR-4 or FR-5 PC8.
The microelecironic component 30 has an active surface 32 (ie., the front
surface) and a back surface 34. The active surface 32 bears a plurality of multi-
layer bond pads 50 exposed adjacent the active surface 32, The microelectranic
component 30 may be a digital signal processaor (DSP), a ibgic chip, DRAM, flash-
memory, a processar, or any of a variety of other types of microelectronic devices.
Typically, the microelectronic component 30 may comprise a silicon die carrying
integrated circuitry (shown schematically as element 36 in Figure 4). Although the
microelectronic component 30 ts illustrated in the drawings as being a single
element, it should be understood that the microelectronic component 30 can

comprise any number of subcomponents.



menory, a processor, or any of a variety of other types of m%p«ébﬁg&&%d‘ﬁ
devi ces- Typically, the mcroel ectronic conponent 30 nmay conprise a srlicon
die carrying integrated circuitry (shown schematically as elenent 36 in
Figure 4). Although the mcroelectronic conponent 30 is illustrated in the
drawi ngs as being a single elenment, it should be understood that the

m croel ectroni c conponent 30 can conprise any nunber of subconponents. -5-
0 28 Febr uarphe6i&atisstionio cenpenerdrit maynpe sdtached tordlye sebslfaiacH e dn @Yt he

bstrate 20, ir desired fashion.. | dinent.. th .
i croel ect r IR0t B 8 CRBPHE (e TRETCURTRYTC ATRREnS B4 i e
substrate 20,byhaR t84RE dorfactBurhBe 2206es! MHsEBIdTRY ByeanadBesvg 3@ The

thernopl astic material, a polyneric tape, a polyneric tape coated with a
t her nopl ast i adhesiver B8l maprbeyan epdwyy a ivawplastial matgsinksa olwnede dape,i @i ous

T oroer ect r Qg A fpsg T L ichoBlasP malfRl o e Bihed Y BBiinat o
manuf act ur e pbshecor Jérﬁeﬁmdu\sﬁnﬁﬂéﬁégg&néaﬂmé WilletHE GERS1Re bf B Susipgenent

30 may include a passivation |ayer having a plurality of openings 62
t herei n. Eac® afd themiepelsicirgsic@Rriponantat matetabie i thenantivipatad cooditiopsids

50. The passi.vatiqQn er .. 60 may help protect the underlying silicon and
i ntegrated cﬂfrrﬁﬁl{??‘i}hﬁgﬁw Yp¥-ack by rmoisture and the like, For exanple, ,
the passi vatfiRn defiyer su@facaRB2ber e ehidelsdbnid faoﬂa;:léa%ﬁf 3 o8y li6Q0a&I 4 11 de
which acts as a noisture barrier and nay al so provide abrasion resistance.
Each of the pesavafienidapsr Atyhaving aaphakiity -dfagpemidgs €2 thdreine iEadhudf tge a.
bond pad base 52 iLnternediate, |l ayer 54 and,an outer__ bond |ayer 56. The
pond pad baCBRBGT EoRRTLEoA AT Pt Bisahosb RECR AN,  The Pepwvation layer
mi croel ect I @l fiaf PR BEECRe i ihdRIFRE SROAUG Pt o | fkagrg) ed
circuit, the bong padease 52 w [§c§mnﬁﬁer¢%ﬁ%ﬁe§€d@ﬁ@ﬂgg{éﬁ @%
used to fommistues anddige diked For exainpley t136 pabdisaticolyent@ maubb idlativielys 36
and the bong . pad b .52 be .fornmed of alum num or copper. In one
particul ar ﬂ?&ﬂﬁ%\’%{eﬁfﬁ'm” Aitde Whith 2ok as a mclgture arrier an r%ay also provide

abrasion resistance. Each of the bond pads 50 may have a multilayered

structure including g bond pad base 52, an intermediate layer 54 and an outer

bond layer 56. The bond pad base 52 may comprise a conventional bond pad. if

the microelectronic component 30 is a semiconductor die bearing an integrated

circuit, the bond pad base 52 will commonly be formed of the same metal used to

form the integrated circuitry 36. Most commonly, such circuits 36 and the bond

pad base 52 may be formed of aluminum or copper. In one particular embodiment

of the invention, the bond pad base 52 comprises aluminum. The bond pad base

52 need not be formed of pure aluminum or pure copper. If so desired, the

aluminum or copper may be alloyed with other metals to improve properties, as is

known in the art.

The bond pad base 52 may have an outer periphery which extends beyond the

interior of the opening 62 in the passivation layer 60. The passivation layer 60

can hinder bonding a wire or other metal io the underlying bond pad base 52.

This can limit the effective surface area of the bond pad base 52 to the area

exposed within the opening 62 of the passivation layer 60.

-6-
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of the invention, the bond pad base 52 conprises alumnum T Q@dz
base 52 need not be formed of pure al um num or pure copper. hﬁ@g%e iroeP,
the alum num or copper may be alloyed with other netals to inprove

properties, as is known in the art. The bond pad base 52 nmay have an outer

peri phery whi ch extends beyond the interior of the opening 62 in the
passi vation | ayer 60. The passivation |layer 60 can hinder bonding a wre

or other netHie poter engriagen §6 v the beng padb@ és BrmedTefi 8 conduttivei matarial
effective surf.ace .at f nd_pad, base.52 to e ar exposed wi.thin
t he openi ng Vé&%ﬁiw 'ﬁlﬁ%ﬂ"pgs%%@gtp ?@ﬁlcﬁg%ﬁj eg???nc-aé-Goﬁné%mlgeﬂﬁﬁg??/égﬂg'@gmée
outer bond I7@yeln Yheobmbbéimeanadr piagl idknkisn| SroBGtepbopdCBPEUSS icofmpiRES 4 al

which will forma stable physical and electrical connection with the
bondi ng wi r.dnetpbsuitable far usetasor kendingwitenél. hveaticelar, the eutertkandinsniéyeay er

56 conprise ' e ondi n ire.70. In,particul ar,
the outer b?@?ﬂﬁ%bgﬁaﬁhégw&%gbﬁﬁ@y%ﬁwgﬁ%%t% P%‘J"?%n%{l %}%PPE@[P'QH@@%NE
metal . Most fomdicryentions uséGotialy GaRPASS igBRPANY HR: bORRbOREINRY lafsr 56 /mhyand
the outer bonding | ayer 56 _may also conprise gold. This gol'd fray be

al | oyed wi t [RI$A FOPPEFR RIS 18T spldanaybe glleyed with apinat ampentset etlieri metals

properties s _ 5 d he hondi Lre, 70. The
conposi ti On?%ﬁl%é?@%%ﬁt@@%’lﬂpdj Oﬁéﬁ{eers %Gﬁgn@%%éoﬂ%ﬁ%%gé%l"a}gfghe 84Nt be
i dentical . Rdre E®arifie compesition &F theulitdrap@id RferEs So%Hsho S’rﬁ%%?é gig y of
gold while the bonding wire 70 may conprise gold alloyed w tﬂ nor

anount s of GEREr NP8l Eeniicalnp Fey cexamule pite arutere bond Nager &6t mayatonsst

mbodi ' ' |5 ' | . th bond
Cayer |56 ey aniany ot i Hondba PR 1 i BOREGes ool alloas witb

physi cal |y jmiher anduatseof otie hetAoup!impid\ wWienpropRAibLass 57 aﬁ’t@ﬂﬁ@?i Ve

outer bond |ayer. 56. The internediate |ayer 54 nmay conprise a con
metal whi ch®TodERgHwhareinihe opdingnire /D somprises eoppen theaduteb berd Tayeand

the materi aBG?ﬁanEo%hﬁFisQBHﬁpé@yer 56_ In one enbodi nent of the

The intermediate layer 54 serves to physically join and electrically couple the
bond pad base 52 and the outer bond layer 56. The intermediate layer 54 may
comprise a conductive metal which is compatible with the material of the bond pad
base 52 and the material of the outer bond layer 56. In one embodiment of the
invention, the intermediate layer comprises a metal which promotes adhesion of
the auter bond layer 56 to the bond pad base 52 and may also limit diffusion of
the metal of the outer bond layer 56 into the bond pad base 52 and/or diffusion of
the metal of the bond pad base 52 into the outer bond layer 56. Toward this end,

the intermediate layer 54_1 may be formed of the same types of materials
conventionally used as underlying bump materials in wafer bumping flip chips.

Suitable materials for the intermediate layer 54 include, but are not limited to,

titanium, tungsten, chromium, and alloys of fitanium, tungsten, or chromium.

The thickness T of the combined intermediate layer 54 and outer bond layer 56 of

the bond pad 50 may be controfled to control the maximum height H which the

bonding wire 70 extends outwardly from the active surface 32 of the

microelectronic component 30. This thickness T should be large enough to
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I nvention, the internediate | ayer conprises a netal which pro |
of the outer bond [ayer 56 to the bond pad base 52 and nmay a?gkgﬁrﬁé*{}%&n
diffusion of the metal of the outer bond |ayer 56 into the bond pad base
52 andlor diffusion of the netal of the bond pad base 52 into the outer
bond | ayer 56. Toward this end, the internediate |layer 54 may be forned of
the sane types..of , materials. conventionally used as underlying bunp

material s i n WAL BRhHRIEriausgMpRrhsf thestlitel bpading tspresss(disauss below) on
i nt er nedi at e ¢ha e t. A lgifed to . titanium _tupgsten,
chrom um anéharﬁ];iﬁ%? rltt%isf,égf'?\;’:'u?n".II otr%ngglt%gﬁl,njle&w @W‘r S%WBREdT%Wﬁ%QIn@E e of
t he conbi ned iniereediats yer bdyed thd oatut hontietyd) B6ds InadygeafP t19dn Oﬁ%ﬁmg‘?g% pad
50 may be control)ed to control the nmaxi mum height H which the ondi ng

wire 70 ext et ol 9RE GXSMPiRBhPMRediRenty hesthickaess Bds @bouh6.8 mils (about 20

m cr oel ect r onj | F : hou b ar nough to
-7- 28 Februgrng;)' %%ﬁpﬁg@%”‘g%yéﬁg{ééﬁ %?ﬁ%é@?;f SEIE'Q(?P%t(h’é Dg’?‘?r-t ddavefi ng

process (di s&fsearbee @njusted as leshed doyat idaskifited HatORe & AROG
diate la e‘fﬂg54 andﬁt he ou%ﬁ%ﬁa%ﬁyer

‘ nmbi ned t hi . T..of the .int
gg i!snﬁo gr;g}tﬁgﬁég }?}H?Cgﬁgyﬁqiqﬂée?éf%rht epiﬁiefm?ﬁé&lﬁyekéﬁMrangsteamﬁcﬁtmt, t he
thickness T Theattethe@afe Bibss4 aR9%he Alier® dle-}%?g erh%ib\égapbﬂiigﬁg{]ggfggfa the

internmedi ate |ayer 54 and the outer. bond Taye :

desiyed, but WY seluiesuopal uiadiog steecingerchinndy| misi- Spoltibl, i)

significan r an the i rnmedi ate | ayer or noSt applitcatfons.

The inter mde{@%éﬁqglégﬁ gﬁp%?r%m% H:g\./ﬁht%'!d Yernialie: BB aidyedeeteanpigued dre any

(OvD), Py el o o REhifoEe GG eatingy Pescusbodiese

techni ques’ afail iisre. k Bywway roft éeampls, Qﬁo@mtﬁ@qqf&%aﬁ@qﬁ{,&cﬁérr%aﬁrkge need
e, t , L

I”ﬁ: elﬁﬁeg: Zféﬁ%%g%@gﬁqﬁ%%h i ghgcgg(sggﬁagg%ggﬁtgémnéieetragilé?mm@hﬁ\gﬁ vig of
Lhe 1 o ool ebcomct @D Ty oo ORI D g AR D eSS
entire str ué"ﬂ%r%"tﬁﬁya@b/eceamfm W2 h @his entire structure may be coated with g
photoresist which is patterned to create openings down to the intermediate layer,
with the openings defining the boundaries of the outer bond layer 56 to be
applied. The outer bond layer 56 may then be electroplated onto the exposed
surface of the intermediate layer 54 above the base 52 of each bond pad 50. The
photoresist may then be stripped, exposing excess metal of the intermediate layer
54 which is nat covered by the outer bond layer 56. This excess metal of the
intermediate layer 54 may then be eiched, leaving a multi-layer bond pad 50
generally as illustrated in Figure 4.
The outer bond layer 56 may be coextensive with the effective surface area of the
bond pad base 52 and the bond pad 50 may substantially fill the opening 62 in the
passivation layer 60. This is not necessary, though, and the outer bond layer 56
may have a surface area which is greater than or less than the effective surface
area of the bond pad base 52 and the bond pad 50 substantially fill the opening
62 in the passivation layer 60. In the illustrated embodiment, both the

intermediate layer 54 and the outer bond layer 56 have a periphery which extends
-8-




photoresi st which is patterned to create openings down to the,g y&

| ayer, w th the openings defining the boundaries of the out e@%ﬁﬁﬂ?& ¢

56 to be applied. The outer bond | ayer 56 may then' be electroplated onto
the exposed surface of the internediate | ayer 54 above the base 52 of each

bond pad 50. The photoresist may then be stripped, exposing excess netal
ich is not _covered by the outer bond | ayer

of the internedi tﬁ_ﬁlayer 54%Nn i otk
56. This exc¥on PEFIPhEY of M apeaing 82 ByHie BasHKsahaayHeBet cheda

| eavi ng a ' : : ral i ld U ' lgure-4.
The outer baRleT e e hayPnaccoaiPaRT e iefiedins 8] BLRR A IHEESS, ca
of the bondrphad6bailiecddliarahd brtehd rulitwadihb Gntvlye\wmdssrdiied kMrada lof tthe
opening 62 in the ign |layer 60. This is not necessary, though, and

. ' I
t he outer bm81v§98$?35|rv ;/ﬁﬁ%‘??eeédé Phd fdarbarayisiesta sutapearas whishiis or
| ess than { ifediel efdr ¥ SUclias Surtdledrellos ibORTPa@ Bds085e 52 and the bond

pad 50 substantially fill the opening 6 n the passivation |ayer 60, In
the illustrdneSRmysgaten (dibutssed fabove rinecanpetiore withy Bigubds angndi e, e er

bond | ayer hav eri,phery.whi ch extends, -8 28 February 2006 beS/ond t he
peri phe)r/y o% gicﬁ‘zbogbcgﬁ P‘ﬁ’a t‘g Ee ic%"t? I}?ée%%?j% F’@%ﬂqcb‘ﬁ'th‘ Hpoeldtyelysgmall b huegience,
a peri pheral ' t WAt hefiEs-aAN Do a 56
will overli éo gﬁvgbi&é}? g%eroi@ﬁg?%ﬂggﬂ%&be%ngm%%m%rEgaurlcfﬁiée%f?gétﬁf’ép 9

passi vat i on Thgysize 60 thedratlebuspchiro 868 ppataliong (ovbiigiatat] f/MhaeRzeAsRHhaMi Ch
n the effe iveugegrfac area_of the bond pad base 52. |In SSB

Is greater  th .
oper ati ons Péf'@'@gsgg& fboVids QUisn ilBErWPe hnFReeArdande awith Ihe priesent
stitch bondifyshasntiso Ujgt i | i d.w e relatjvely small
bal | bunp 3{ to eﬂ'surﬂ?b%e@t%mﬁ %Haggﬁ @eﬁmﬁ%tﬁxdﬁwrﬁ?%séc%ﬁd t he
bond pad 2. balfhumgi e Tfe presebtinveiompividesSSEhifaaTtFicxMifty i dé%rng' fked to
t he size ofsﬁé& aﬁ nsdi 19 W re A% The ouEer bond | ayer 56 in accordance with
the present” 1'nvé ?i (%f] RoHgd < the OYies berd faver (& ohife bandiradcs 6Bst Emisi al | y

:c ?(ra )g:(]le[) i It Pfl;ini&;ﬂﬁgg?itcr;]liéﬁégrﬁcteﬁgﬁﬁhé wirkSorRfiss SBéraitiBH,eﬂér}rﬁtrﬁnBrt%is?i?é'l Ec':rgcp ITILI cant
of the bonding wire 70 to deviate slightly from the exact center of the bond pad
base 52 without jeopardizing the adequacy of the physical and electrical
connection between the bonding wire 70 and the bond pad 50,

The intermediate layer 54 and outer bond layer 56 of all of the bond pads 50 on
the microelectronic component 30 can be applied simultaneagusly. | In one
embadiment of the invention, the intermediate layer 54 and outer bond layer 56
are applied to an entire wafer before the wafer is singulated into individual dies for
use as the microelectronic components 30. In SSB operations, the wire bonding
machine must go through an extra step of adding a ball bump 3 for each and
every bonding wire 4, signiﬁqantly restricting throughput through the wire bonding
machine. By depositing the outer bond layer 56 in a large-scale batch operation,

this additional step in the wire bonding operation can be eliminated, reducing the

likelihood that the wire bonding machine(s) will be a bottleneck in the production

of the microelectronic device assemblies 10.

In the illustrated embodiment of the invention, each of the bonding wires 70 is

coupled to a separate contact 24 on the substrate 20 via a ball bond 72 and is

-9-




shape and surface area of the outer bond [ayer 56 of the bond Q?.-d @P%
I ncreases tol erances in the wire bonding operation, permtti n% ﬁgr'é?ryt
bond 74 of the bonding wire 70 to deviate sli ghtly fromthe exact center
of the bond pad base 52 without jeopardizing the adequacy of the physical
and el ectrical connection between the bonding wire 70 and the bond pad 50.
The internediate | ayer 54 and outer bond | ayer 56 of all of the bond pads

50 on the siweaskeit atactedlonme ehthedbrdapadseS@ppla gilcts bood 7dneBus figst | n
one enbodi nent of the invention, _the inter 54 and out bond
s o o6 ROk, 78 bdv boRANeETs Z0uER PAeBR Ge oty SRk Bl e dha FAnAq

' nto indiviga, di gg; h@rwmuﬁe.sa%ttuesstmaer BB CA Qb CoitaPHNGDIcSs 3 B thg SSB

operatlons t he w re bondi nmachi ne nus go th roug an extra step
addi ng a baﬂnicrmlaptr@'ntmonwmbnaaﬁ areMiieyadiestiend. wifr seeindsieggihf VBwitthy

ot er bond panind SE8 o iy BfEng iavaidly Gulbn telthnd P40 0% aidteiiiichnR’ | "
step in the@wéér?{éﬁgmjﬁ@g@ fzbﬁiéi ?raﬁlté%rf‘@ﬁ&gm .ﬁg@qtfr i b ball

| i kel i hood ng nac I ne be a b enéck in t
producti on bafd ?Zlemmtbe@éllcé*cbmmﬂﬂé roay be doratestuting esnténtidnal wire bondisg r ated

mbodi ment of .t h t h of .th 70 | ed t
Sonor oot euiemerst, SHET ik s Pty GVgapa o Kula et di R
February 20Q6 stparsyesoly PAL we%é%tmﬁb&h R pope ap@&ﬁ/eﬁf? d’i’é( é’ntér%' tCh

bond 74_ The first length 76 of the bonding wre /0 nmay exten i rect
out war dl y fhang ohe weslgedsind. 2Wadgeabdneisdpicahy bond s Iamgérelasgthaﬁf ibeawite as

b A seeord IR e B e Tk S W RS IS St SR rLEDT S HThar o
the bond pastihBern tetbbad Wnr@'?@'hh&%é Bangrg?%:fdﬁ Tﬁ% gﬁ\f@%hg}u 498 kzont al

in the orientation shown in Figure 4) e ball I'tch
bond 74 maybaidifugy finlcosvenionshVBA proveskeslimits Hmdlsegafwedgeibﬂiﬁﬂé, such as
t hat commer |aI I a% ai | ablg fr.om Kul i cke and Soffa Industries, Inc. of
Wllow Go gve idnieant Qenisriverfopcsand Lirasenipernaren i nesassary

o stttch bond a gold wire to an aluminum bond pad in conventional stitch bonding.

These high energy levels can risk damage to tHe bond pad or the underlying
circuitry. Emplaying an outer bond layer 56 and a wire 70 which comprise the
same metal facilitates formation of a strong metallurgical bond between the
bonding wire 70 and the bond pad 50. As a consequence, the capillary of the
wire bonder can be pressed against the bond pad 50 with less force, tower
ulfrasonic levels can be employed, and/or the stitch bonding process can take
place at lower temperatures. This reduces the stress of the stitch bonding
operations on the bond pad base 52. The presence of the outer bond layer 56,
which may be formed of a malleable metal, can also reduce the physical impact of
the stitch bonding operation on the bond pad base 52. This facilitates forming
stitch bonds between the bonding wire 70 and the microelectronic compoenent 30
which are stronger and less prone to failure without risking damage to the
microelectronic component 30 during the stitch bonding operation, enhancing
reliabllity of the final microelectronic device assembily 10.
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bond or a wedge bond. Wedge bonds typically bond a | onger |en f the
wre 70 to the bond pad 50 to inprove the physical bonding agg&gﬁﬁﬂ?@ﬁ%gﬂs
connection between the bond wire 70 and the bond pad 50 The relatively

smal | size of the ball bunp 3 in conventional SSB processes limts the use

of wedge bonds. As noted above, significant conpressive force and
an al um num

bond pad i n convEiTeng SremecdindiyEletras st dibibrdeth Sk ok
danmage to ttesseobly pad ioradcbedanadewitly g altéinkav WnbodERBhOYE e A\vPHbE
bond | ayer 3}? andf wire 70 which conprise the sanme netal facilitates
formation of3{¥s? rtgﬁgal‘?fﬁ?'atlslqijﬁ@ﬁéfﬂﬁo%ﬁﬂmﬂ&mﬂqﬁé11ch%fr hg substantrdliyand

t he bond pa SR : ' y. of the if € bonder_can be
pr essed aga?bitg a'tﬂﬁza%gnd pa%lﬁg%&\?\? tﬂﬁé]ﬁ"e"g@% ochgéeé ‘f%évé‘%”enﬁwpr%fs@w@sl% els
can be enpl apdd likandéferendee ruinitterh lpedused PFPCEkE find@ke M ahe! OVer

tenperatures- This reduces the stress of the stitch bonding operations on
t he bond pad"g5€ %EP'O@%W%%%?@W&YMOM{@W& insbrtes| afisst tBOCingwhire A0may

Stitoh bondl Ty har o Aur e BARer s 3B YR URay ko8 2 ki eibred boBR i g
stitch bondpatéilietihe Inicioeledtrogicvédrtpdierars. t e FigGeos! B ﬁﬁé}bglegﬁgmgnent

30 which are stror][gae('j;_ and | ess prone to failure wthout risking damage to

the i croePEBPYEIALIS Hob HEpRtlyAitaghed by theneontest salfabe 2aiaf hopersiriateop

enhanci ng gl kabkhi fad heyfi ' el ectronic deyvice assenbly 10. -10

28 February '?ﬂoog E?B%grhé@g%chéﬁn% ] Cag} %éﬁqq‘jg{lfp&e@tfgnm fAoBHRERent 8¥) is

ni cr oel ect riotErpostEy belwesadse fitst ynidrb8ldchron ' | hve
CToBRIPRARAER 20 e SbtERER

enbodi ment of thg inventjon. Many of the nts of t tronic
conponent 110 mal & geslarirgnic eapoment 86 intlodentn active duidcBe?
used for 1 {%2”2?92%2@9?@@@3@ PRIV S Baro sl B4ae0q coaBucmbmpIcLo of |
Cotact 24 glie St ate 2010 4 1 1 ayesed Souok corake S b
ponent 8C may be attached to the contact surface 22
of the substrate 20 by a suitable adhesive 85, Any conventional édhesive
material may be used, such as those outlined above in connection with the
adhesive layer 38 of Figure 4. If so desired, the two adhesive layers 38 and 85
may be formed of the same material. In the illustrated embadiment, the adhesive
38 bonds the back surface 34 of the first microelectronic component 30 to g
passivation layer 88 carmied by the active surface 82 of ihe second
microelecironic component 80, This passiyation layer 88 may include a plurality
of openings 89, each of which is aligned with a different bond pad 83.

The bond pad 83 of the second microelectronic component 80 may be
coupled to g contact 24 on the substrate 20 via & second bonding wire 20. In the
illustrated embodiment, the second bonding wire 90 couples the band pad 83 to
the same contact 24 to which the first bonding wire 70 is attached. This can
provide an electrical connection between the first and second microelectronic

components 30 and 80. In an alternative embodiment of the invention, the
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pad 50 of the m croelectronic conponent 30_ In Figure 6, the
m croel ectronic conponent 30 is not directly attached to theZ%gﬁFE%?n{2006
surface 22 of the substrate 20 via an adhesive 38. Instead, a second

m croel ectronic conponent 80 is interposed between the first

m croel ectroni c conponent 30 and the substrate 20. The second

Dl ur a1 Ty S0 GOMAAE Wie S KhakciRt B0 GhAE et S e i OHe  ray
be el ect i gkt 2PREN e 1% bBAIAG ALY OR atiflifphack surface 84 of the

second m croel ectroni c conponent may be attached to the contact surface
22 of the sulistsewadi®ndingwirai Ibiay tzalhttathed B6theAsgcaruinmenbélentrbnic

adhesive materi al e used, ,such_.as those .outlLi ned aQove in connection
nih e cmsnd 45 hod o8 st da . A ey b lsn. IR ere usianed: ve

| ayers 38 ' 0 d’f?ér?r' t | ted
enmbodi nent?rﬁ?%%ﬁlggﬁgglﬁt}% Chggrfﬁigaﬁe%@cggdgﬁpsur gggingy d%? E?E%ﬁ*élrt@béﬁ‘

m cr oel ectsipgiedapampondnpad@B3 o Hnlikeadlse vatltidaydrapend Sad &0 iof dhby fitste
active surface 82 of the secoggg g’uc oel ectroni c copponent 80. This

passi vati dﬁ'cf%%l%ﬁ’ TYUC YR SFARVeRiona sbQfise RERg BB dre dxhwell whi ch
s al i gneds skhoasilih fmfrﬂngob%ﬂagx@gﬂeé%oﬁee Rend cBAfedibil, W s3R6A0

m croel ectroni c conponent coupled to a co
subst r at e ROdingawire' Seirothe: ilostditad emiboeliént it mttabled itd tiws boad ehdesd®odi ment

t he second, bondi ng wi relg couples th t he sane contact 24

: q e S%Q(d ESI? 83, to
to whi ch thE SPPPRY THIREIEORIG Smrneat 8P by cheall bepd $2¢ athe peendiend af
el ectr | cahng BRaRi Mife 20! 8CRIAChEE 1] HSLoRlt SPEPME SLEGOR 901 HPlIdHeh |

conponents 30 and™80. In an alternative enbodi ne
-11 28 Felbnondr$4.200€ing dhisncbriventiome) “dbwahifl0 bosdiagt AeiuRds tihaB o séasid (not

shown) other than.th contact 24 to which the first bonding wire 70 is
at t ached. b?ﬁ@'@e%ﬁdsgo??ﬁ?'h‘g %t‘f’%“db’ofrﬁﬂyﬂ% aghye, Seldce 82 i thecspepnd

e RS ooty A RN O AR R

i ncl udes $alatviaRt Lmjalo, avoid undue stress on the ball bond 92. As suggested in
Figure &, this minimum loop height H_ is significantly greater than the maximum
height H of the first bonding wire 70 above the active surface 32 of the first
microelectronic component 30. | is anticipated, thoUgh, that the minimum loop
height H. will be less than the total thickness of the first microelectronic
component and the adhesive 38. In a stacked microelectronic device assembly
110 such as that shown if Figure 8, the loop hsight of the second bonding wire 90
is not expected to increase the total height or profile of the microelectronic device
assembly 110, |

In forming the microelectronic device assembly 110 of Figure 8, the second

ricroelectronic component 80 may be wire bonded to the substrate 20 with the
second bonding wire 90 before the first bonding wire 70 is used to wire bond the
substrate 20 {o the first microslecironic component 30. In the illustrated
embodiment this is accomplished by first attaching the second bonding wire 90 to
the bond pad 83 using a ball bond 92, then attaching the second end of the wire
90 to the contact 24 with a stitch bond 94. In one embodiment af the invention,

12~
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singl e-1ayer bond pad 83_ Unlike the nulti-layer bond pad 50 j
m cr oel ectroni ¢ conponent 30, such conventional bond pads 83 %ég%ﬁg?é%ﬁ%

suited to stitch bonding, as expl ai ned above- As a consequence, the second
bonding wire 90 in the illustrated enbodinment ijs attached to the bond pad
83 of the second microel ectronic conponent 80 by a ball bond 92. The

second end of t%e bondj. n ,'rg 90 is attached to the contact 24 of the
substrate 207 @ @ PIEHY SERAIRATSIE RytherFRroBdleraleREIIC ColibaRet 80
bondi ng requirbesydphd td @ese?‘%%oﬂdcorﬁg&g' oMihéE PBsE3ChE r'f?’ {@béhﬁﬁr ﬁfn the

active surface 82 of the secon m cr oel ectroni c conpone mum
| oop hei ght sdcoodl bendingagitess®® uThéreaites eachhvd at pilSditypo) mtitti-layeri ish

stress on t bal qubgn(er_IQZ fs ,sga%geqfrt ed in Figure 6, this mninmmloop
hei ght HL i £&CEHIES READP TSt BUFCERATLAIC RRMREReHUA? THaY die crupledtireths r st
bondi ng W reg ARoMPU i i ; { r.at l ctronic
conponent 30115'9’? IS aﬁ%lﬁ%a%g‘%ﬂgﬁ? ?ﬁﬁ%gﬁ?bté ﬁ%}ﬁ bt“ﬂ%%ngdhia%ucnulﬁmoeo%ébwgl ght HL
will be Iess thaffrreindhe dereboingi kit s appredietetlithat speaiioembodifmteof the
conponent anlgij the 3}%@&%’ ve 38. .I'n E stacked m croel ectroni c device assenbly
11 0 such ad™&HpPn sep qesgubed BerdimBrseprges; GHlusirtionebuldbahierintisdi ng
wire 90 i s pefifieeest i I gt QL file of the
m croel ectroni clf?é'v?ceﬁﬁgrggeﬂr?glgéq@%& F%vﬁagbﬁifrrﬁﬁttﬁg ?@@tr gé‘?eégfj E%ncffcth&evi ce
assenbly 11m®htlﬂlgﬂ@oﬁdinglhett&mndtiomﬁi$noblimﬁbﬂcmdcépt:@mnmata naay be
wire bonded o _the substrate 20 with the second bonding wire 90 before the
first bondi ﬁ%‘WTe 70 is used to wire bond the substrate 20 to the first

m croel ectronic conponent 30. In the illustrated enbodinent this is
acconplished by first attaching the second bonding wire 90 to the bond pad
83 using a ball bond 92, then attaching the second end of the wire 90 to
the contact 24 with a stitch bond 94 In one enbodinent of the invention,
-12 0 28 February 2006 each of a plurality of 'bond pads 83 of the second
m croel ectroni c conponent 80
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are coupled to a series of contacts 24 on the substrate 20 usi
plurality of second bonding wires 90. Thereafter, each of a 3?3?%?9?§V%9°6
mul ti-layer bond pads 50 carried by the first mcroel ectronic conponent 30
may be coupled to the substrate 20 using a plurality of the first bondi ng
wires 70, as outlined above. Fromthe foregoing, it will be appreciated
that specific enbodinents of the invention have been described herein for
purposes of illustration, but that various nodifications nay be nade

wi t hout deviating fromthe spirit and scope of the invention. Accordingly,
the invention is not limted except as by the appended clains. 28 February

2006 A m ¢r oel AGhicRIHISCtARIE B6vies 2888y ly, eBAprsHgng: a substrate having a
plurality of contacts; a mcroel ectroni'c conponént carried by the

substrate, the2 sHpglfajelhavinbaipiuraiinsdeentactsirrying a plurality of

bond pad’ base, * HCSSIH Cpiss @ ingert iRl bl S B et e | ayer ©
bet ween the bond pasidrasiectonictdompumicat catping d pluetiity bheuhrRdepad base

conprising a netal selected from_ the qr_oup consi sting of al um num and
copper and the out POTsbR#S, |earhof thepilliaygred bppd pagscamprising & plurality

of bondi ng wi I es cOSgd shdBabiad biet bRl Ahyerdald onBlhf each  bondi ng

wi re being bonded to one o e contacts and a secon &nd of each bondi ng
wi re being bonded tiotermedate daydrdedvéeary Hre bénd paé bate tand thailotterl ayer ed bond

pads. 2. The mcroel ecironic device senbly of claim]1l erein the first
metal conprises g Cd?c} %‘yé&ﬁ@e %E&&@ﬁi&sﬁ&%@faﬁéﬂ\ﬁ @@%@E&gﬁ?@dgfo'ﬁl aim 2
wherei n each of t hehekpogp egn%nﬁgfoﬁmmmasar@ &idr ahiWe ofiter Hofd
m croel ectroni c device assenbly of claim1l wherein the internediate

layer comprising a first metal; and

a plurality of bonding wires comprising the first metal, a first end of each
bonding wire being bonded to one of the contacts and a second
end of each bonding wire being bonded to the outer bond layer of

one of the multi-layered bond pads.

2. The microelectronic device assembly of claim 1 wherein the first metal

comprises gold.

3. The microelectronic device assembly of claim 2 wherein each of the

bonding wires comprises a gold alloy.

4. The microelectronic device assembly of claim 1 wherein the intermediate
layer comprises titanium, tungsten, chromium, or an alloy of titanium,

tungsten, or chromium

5. The microelectronic device assembly of claim 1 wherein an outer
surface of the outer bond layer is spaced no more than 1 um from the

bond pad base.

6. The microelectronic device assembly of claim 1 wherein the second end
of each bonding wire is stitch bonded to the outer bond layer of one of
the muiti-layered bond pads.
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| ayer conprises titanium tungsten, chromum or an alloy of bLitan)
tu%gsten?por chromum 5. The m croel ectroni c device assenbly g? C gﬂ%hﬁZOOG
wherein an outer surface of the outer bond layer is spaced no nore than 1
pmfromthe bond pad base. 6. The mcroel ectronic device assenbly of claim
| wherein the second end of each bonding wire is stitch bonded to the
outer bond | ayer of one of the nulti-layered bond pads. 14 0 28 February
2006 7. The m croel ectronic device assenbly of claim1l wherein the first
end of each bonding wire is ball bonded to one of the contacts and the

d d of Lng: W | ' e o t.he outer hond | ayer
of one o the el PIRAR AR BsSuhbE bR Whd B i End BT ce
assermbl y of cleach Gondirg eiire it hallbendegad onbaf ehd a6ntabtsed i eid seopdr f ace

havi.ng an outer surface having a surface area

, th t d | ]
whi ch is no | gé'%cpgﬂ%ﬁ“lcr%‘g@f’gé‘ﬂ'ﬁ g Stitgly bended torth ayferthanddaver gfarnebase. 9.
The m croel eCtéﬁﬂé%lﬂﬁ-‘fé%&eéﬁg)ﬁHtﬂaﬂsm claim1 wherein the outer bond
y beyon

| ayer extends latera a periphery of the effective area of the

bond pad pase.__10. .The m croel ectroni c device assenbly of claiml further
corrpr!osi Yy a %ET'VQ?PE}{OP Ve p$5eaeRly wf cladmawheeeir the berd Badt he di e,

t he passivati 1 i Lt | | nen) her ein,
cach of the. | o B RMELR SRy dics! HieuBRBohd Rve RaREAT et bona pad
bases. 11. ThesUifagedwving asnifacd avea whahsie mol lgsotharl thereffedtivéieudadce each

multi- |ayered stantially fills the passivation opening with
which it 1is aﬁ‘ﬁgéﬁgé‘gg%ﬁ%%ﬁg%ﬁ‘?\s& oel ectroni c device assenbly of claim10
wherein the outer bond _ _ . .

9. The microelectronic device assembly of claim 1 wherein the outer bond

layer extends laterally beyond a periphery of the effective area of the
bond pad base.

10.  The microelectronic device assembly of claim 1 further comprising a
passivation layer carried by the active surface of the die, the passivation
layer having a plurality of passivation openings therein, each of the

passivation openings being aligned with of one of the bond pad bases.

11.  The microelectronic device assembly of claim 10 wherein each multi-
layered bond pad substantially fills the passivation opening with which it
is aligned.

12.  The microelectronic device assembly of claim 10 wherein the outer bond
layer of each multi-layered bond pad extends outwardly beyond an outer
surface of the passivation layer.

13.  The microelectronic device assembly of claim 1 wherein the outer bond
layer of each multi-layered bond pad extends laterally beyond a
periphery of the passivation opening with which the bond pad is aligned.

14.  The microelectronic device assembly of claim 1 wherein the bonding
wire has a maximum height of no greater than 3 mils with respect to an

active surface of the microelectronic component.
15 4
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| ayer of each nmulti-|ayered bond pad extends outwardly beyond

surface of the passivation layer. 13. The m croel ectronic dev?gtrai:egﬂﬁs"ghb?gpﬁ
of claim1l wherein the outer bond |ayer of each nulti-Ilayered bond pad
extends laterally beyond a periphery of the passivation opening with which
the bond pad is aligned. 14. The m croel ectroni c device assenbly of claim!]
wherein the bonding wre has a maxi nrum hei ght of no greater than 3 mls
with respect to an active surface of the mcroel ectronic conponent. 15 0
28 February 2006 15. A microel ectronic device assenbly, conprising: a

SubSt T at e15avi Agn @i HePbe SROLARHS coflfhicpel ect Toni ¢ component

carried by the substrate, roel €ctro (90rrponent carrying a
plurality of nalsubstratedraaihg bphdalitgdd coataehs;of the nulti-layered bond pads
conprising a bond m num an outer bond | ayer

d base conprising. al
conpri si ng gol?l,m'ﬁrr?(%?%?trioﬁ‘ﬂce??fﬁgg'&?’gq ngé’ﬂ%'él?ﬁtfﬂﬁ@’ th86nd pad base and
the outer bond | ayemicrbédRcirbhildaRY ) . sel ect ed
fromthe group consi isqtri ﬁgcgf@ﬁlﬁ tanicﬁ%]%t Fﬂﬁg@?%ﬁﬂe%{%agwyghgg%%dand a
plurality of bondi ngond pads,casprafsheguilayered bond padedonfprisagha bondi ng

wi re being bonded t0. 0 the contacts and a second end,of each bonding
wi re bei ng bonded ttgor{cﬂéacghfzg? CRERYSINGREMAug 2N BP%rPH@gmetri -l ayered bond

pads. 16. The mi cr ag)Beiingigeld @vbcrindsaRIdMs |erPetivBbd t 4 Bagn outer
surface of the outer bgndﬁ?gyer is spaced no rr@?e than 1 Nn?ﬁéﬁig%at he bond

pad base. 17. The rRaseciibthe OHEEbard javer.dbsdnsrmediate layencampriiagei n t he
zfcgﬂg end of each, RS G ML Froh® thid 4ot c%%e%ﬁﬂg to?ti{awleu:%,u URgs ecr)lr,]d layer
and chromium; and
a plurality of bonding wires comprising gold, a first end of each bonding
wire being bonded to one of the contacts and a second end of
each bonding wire being bonded to the outer bond layer of one of

the multi-layered bond pads.

16.  The microelectronic device assembly of claim 1 wherein an outer
surface of the outer bond layer is spaced no more than 1 mil from the

bond pad base.

17.  The microelectronic device assembly of claim 15 wherein the second
end of each bonding wire is stitch bonded to the outer bond layer of one

of the multi-layered bond pads.

18.  The microelectronic device assembly of claim 15 wherein the first end of
each bonding wire is ball bonded to one of the contacts and the second
end of each bonding wire is stitch bonded to the outer bond layer of one
of the multi-layered bond pads.

19.  The microelectronic device assembly of claim 15 wherein the bond pad
base has an effective surface area, the outer bond layer having an outer
surface having a surface area which is no less than the effective surface

area of the bond pad base.
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of the multi-Ilayered bond pads. 18. The m croel ectronic devic rﬁaﬁ.@
claim15 wherein the first end of each bonding wre is ball ggn e b)’%ﬁ(gt‘o

of the contacts and the second end of each bonding wire is stitch bonded
to the outer bond | ayer of one of the multi-layered bond pads. 19. The

m croel ectroni c device assenbly of claim 15 wherein the bond pad base has
an effective surface area, the outer bond | ayer having an outer surface
having a surface area which is no less than the effective surface area of
t he bond pad base. 16 28 February 2006 20. The microel ectroni c device

assenbl y cl g : }é&@{ j ok ; ends laterally beyond
a peri phe??/' of %ﬁy’ gﬁ‘o (lacttr?\pgb g‘%ﬁ%&g&%rﬁg@’r}g&%ﬁﬁg%“@é@?qrﬁpu*ﬁﬁ@ond

m croel ect r oni laydeexteada saterdilybeybnd lagperiphery uf theesfiative birsa BEtH:
passivation | ayer, carried by the active surface of the die, the passivation
| ayer having a?PMiPaf PE§Cof  passivation openings therein, each of the

passi vati on openi ngs being aligned with of one of the bond pad bases. 22.
The ni cr 021.ect Tmnucibeldatrenasdevitd gssdmblyaifmialih v Riien coaphishg 41 - | ayered

bond pad substantially fills th ssivation_opening with which it 1is
al i gngd. 23. T%%S%W%Pﬁé%%&%ﬁ?@ bgzkw gelivs swiias oldhe digyi the passlyatien n t he

outer bond_ | ager Revifgeibliidily of parafioR AR R¥fAD EadiibifE dl v beyond

an outer surface of the passivation |ayer. e mcroel ectroni c device
assenbly of clpRasa\aEtionpnnesings bring alignedwitd of longef té bead ipathbdsies) ayer ed
bond pad extends laterally beyond a periphery of the passivation opening

Wi th whi cip.t heTlkwhficidafkctronrl dai@dassimbiy e crEirﬁrz)ﬁWﬁﬁFeﬁREhEh jice assenbly
of claim 15 wherein the bondin W re has a maxi mum hei ght of no greater
than 3 mils Wi I@yier,egsﬁgglﬁ padsulpstantially filis the passivation opening with which it

is aligned.

23.  The microelectronic device assembly of claim 21 wherein the outer bond
layer of each multi-layered bond pad extends outwardly beyond an outer
surface of the passivation layer.

24.  The microelectronic device assembly of claim 21 wherein the outer bond
layer of each multi-layered bond pad extends laterally beyond a
periphery of the passivation opening with which the bond pad is aligned.

25.  The microelectronic device assembly of claim 15 wherein the bonding
wire has a maximum height of no greater than 3 mils with respect to an

active surface of the microelectronic component.

26. A microelectronic device assembly, comprising:

a microelectronic component having a multi-layered bond pad, the multi-
tayered bond pad comprising a bond pad base, an outer bond
layer, and a conductive intermediate layer between the bond pad
base and the outer bond fayer, the bond pad base comprising

aluminum and the outer bond layer comprising a first metal: and
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active surface of the mcroel ectronic conponent. 26. A "icrerQQQﬂﬁﬂgﬁ(ZOOS
devi ce assenbly, conprising: a mcroelectronic conponent having

mul ti-layered bond pad, the multi- layered bond pad conprising a bond pad
base, an outer bond |ayer, and a conductive internedi ate | ayer between the
bond pad base and the outer bond | ayer, the bond pad base conpri sing

al um num and the outer bond | ayer conprising a first netal; and 17 o 28
February 2006 a bonding wire having a first end stitch bonded to the outer
bond | ayer of the nmulti-layered bond pad, the bonding wire being forned of

a conductive : LS I . ) ,croel ectronic
devi ce assenbl g%rgﬁ l:li:iélal n’(lg E%WH eatr@i%%gb @1%Elﬁﬁ%@dﬁgﬁélthggﬁﬁﬂ@ggaﬁ%ﬁ . 28.
The microel ectr oni ctheemultidapsiedrtinnd pdd, ¢thaibondingwhies beingtibene@aduct i ve

metal conprises a gold, alloy. 29. The m croel ectroni c device assenbly of
clai m 26 wherein t heBBIFEYS etﬂf‘?‘ﬁ“ﬂ%%”%”?e%’@ﬁﬂ’%ﬁ'd bal | bonded to a
contact of a substrate. 30. The m croel ectronic device assenbly of claim26
wherein t2& nilke odtmeleomonc devigmassembigof zlgim2éivheyein tharitst mdtaly er ed
bond pads. 31. The .m cr9 | ectroni c device assenbly of claim30 wherein a
separ at e bond‘fc?{BpW‘?Seg‘?g' stitch bonded to each of the nulti-Iayered bond
pads. 32. The mcroel ectronic device assenbly of claim26 wherein the bond
pad baselhas He giitreetactreoniudduorassarablytdielamt 2t wherein tay esndwativeg an
outer surface hi’;l\fi nlgrwa. surfaqﬁggrea which is no less than the effective
surface area OF4f8 6'&858&9 @Y. 33. The nicroel ectronic device assenbly
of claim26 wherein the outer bond |ayer extends laterally beyond a

peri pher y29f t hee sfigreetectronisrdavies assembly ofidlaim@toaberein the bonding

wire has a second end ball bonded to a contact of a substrate.

30.  The microelectronic device assembly of claim 26 wherein the

microelectronic component has a plurality of multi-layered bond pads.

31.  The microelectronic device assembly of claim 30 wherein a separate

bonding wire is stitch bonded to each of the multi-layered bond pads.

32.  The microelectronic device assembly of claim 26 wherein the bond pad
base has an effective surface area, the outer bond layer having an outer
surface having a surface area which is no less than the effective surface
area of the bond pad base.

33.  The microelectronic device assembly of claim 26 wherein the outer bond
layer extends laterally beyond a periphery of the effective area of the
bond pad base.

34.  The microelectronic device assembly of claim 26 further comprising a
passivation layer carried by the active surface of the die, the passivation
layer having a plurality of passivation openings therein, each of the
passivation openings being aligned with of one of the bond pad bases.
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34. The microel ectronic device assenbly of claim26 further cggqﬂﬂﬁhg 3006
passivation layer carried by the active surface of the die, the passivation
| ayer having a plurality of passivation openings therein, each of the
passivation openings being aligned with of one of the bond pad bases. 18 0
28 February 2006 35. The microel ectronic device assenbly of claim34
wherein each nulti- layered bond pad substantially fills the passivation
opening with which it is aligned. 36. The microelectronic device assenbly
of claim 34 wherein the outer bond |ayer of each nulti-|ayered bond pad

ext ends oggwar %ﬁr& : . [:vation |ayer. 37.
The m crogls'ecttrr}h%in?8 e\l/l é@?\ggg%ﬁ%? ?ggél%gﬁlgqfon%ﬁ%ﬁpﬁﬁlg&%ﬁ%{xt&&gﬁéﬂl{"gr bond

| ayer of each layetdd baykpad shbstanpially filst the¢mskvbaoalopgnipgwetttiwhichier i phery
of the passivation opening with which the bond pad is aligned. 38. A

ni croel ectroni & 38‘89?86 assenbly, conprising. a mcroelectronic conponent
having el ectronic circuitry and a bond pad base electrically coupled to

t he el ect3®ni cThe migioetactronitedevice assemblyafdidimeldbandranthdaser ®dREri sing a

first netal selected fromthe rou onsi sting of alum num and copper, the
bond pad base 'aM‘E\Wn(lgacghmé‘h'r'@g?%ﬁgb‘glfff?%‘i@‘teﬁd Swduardiv keyondbameutest e | ayer

covering the eddrredd orahe pakaiwstiol Idyeg bond pad base, the internediate
| ayer conprising a second netal that differs fromthe first nmetal; an

b I |ied.on. the.internedi ate |l ayer, the outer bond |[ayer .
?\gtlie;\g gnn:%x? gﬁ%ﬁﬁgrglﬁﬁgggn%q%\ﬁcq a5 Icl?r'mt"réw_hﬂ?é” the puler PoRdsurf ace
of the bond padydesfeadhhauRidbérdastchd ﬁd&éxteﬁegﬁlﬁbﬁdél?gie@ogﬁgd metal that

differs fromthe first nmetal and from the secon ; d
periphery of the passivation opening with which the bond pad is aligned.

38. A microelectronic device assembly, comprising;

a microelectronic component having electronic circuitry and a bond pad
base electrically coupled to the electronic circuitry, the circuitry
and the bond pad base comprising a first metal selected from the
group consisting of aluminum and copper, the bond pad base
having an effective surface;

a conductive intermediate layer covering the effective surface of the
bond pad base, the intermediate layer comprising a second metal
that differs from the first metal:

an outer bond layer applied on the intermediate layer, the outer bond
layer having an external surface which is no smaller than the
effective surface of the bond pad base, the outer bond layer
comprising a third metal that differs from the first metal and from
the second metal: and

a bonding wire that has a first end bonded to the outer bond layer and
extends laterally away from the microelectronic component to
couple the microelectronic component to a terminal of another
electronic device, the bonding wire being formed of a metal that

comprises the third metal.
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a bonding wire that has a first end bonded to the outer bond Qay%mraaq,zooa
extends laterally away fromthe m croel ectroni c conponent to couple the

m croel ectronic conponent to a term nal of another electronic device, the
bonding wire being formed of a netal that conprises the third netal. 19 o
28 February 2006 39. The m croel ectroni c device assenbly of claim 38
wherein the second netal |imts diffusion of the third nmetal into the
first netal. 40. The microel ectronic device assenbly of claim 39 wherein
the second netal is selected fromthe group consisting of titanium
tungsten, and chromum 41. The m croel ectronic device assenbly of claim
40 wherein the internedi ate | ayer conprises an alloy of the second netal.
42. The n eh1ctron| devi ce assenbly of claim38 wherein the bond pad
base is citri et@d) o8 tf&ﬁl%@%l%agﬁﬁmlafwf@falmr@ wherarthe seemdc

conponent, the,ReHHHE & d’*‘ﬁﬁc”%ﬂ”@thﬁace Omtg(‘?]hf\é relans rr%ft no greater than 3

mils mﬁth respect to the active sur € mcroelectronic conponent.
ectr.oni bond

43. The eJ[ g_ asse of claim38 wherein the outer
| ayer ext hg BligiPelRS "écep%ﬁ%ﬁ@b’)? f grIMMS whetein thesegard of t he
bond pad base. méh ,swaeeeerfﬂﬁh% BRASCARIES SRS 1gshbillR38 wher ei n

the mcroel ectronic conponent conpri'ses a aé3| tidn layer that
surrounds the affrédiyve surface of the bond pad base 45. The
m croel ectroni c device assenbly of claim 38 wherein the mcroelectronic

conponent4f ur thes nﬁeaerécﬁeﬁload&ﬁéééys@rm of 8i4h 4d\§ﬁerée$rv Heounds the
er on

effective surface of the bond pad base, he out ayer ext endi ng
| ateral |y out viatedingdiaie fayen sopusises ani ailmylcziytlee second metal.
42.  The microelectronic device assembly of claim 38 wherein the bond pad
base is carried adjacent an active surface of the microelectronic
component, the bonding wire having a maximum height of no greater
than 3 mils with respect to the active surface of the microelectronic

component.

43.  The microelectronic device assembly of claim 38 wherein the outer bond
layer extends laterally beyond a periphery of the effective area of the
bond pad base.

44.  The microelectronic device assembly of claim 38 wherein the
microelectronic component further comprises a passivation layer that

surrounds the effective surface of the bond pad base.

45.  The microelectronic device assembly of claim 38 wherein the
microelectronic component further comprises a passivation layer that
surrounds the effective surface of the bond pad base, the outer bond

layer extending laterally outwardly over the passivation layer.

46.  The microelectronic device assembly of claim 45 wherein the
intermediate layer extends between the passivation layer and the outer

bond [ayer.
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46. The microel ectronic device assenbly of claim45 wherein thgFebruary 2006
internedi ate | ayer extends between the passivation |ayer and the outer
bond | ayer. 20 G 28 February 2006 47, A process of electrically coupling a
m croel ectronic conponent to a substrate, conprising: formng a plurality
of multi-layer bond pads by: depositing an internedi ate bond | ayer of a
first metal on an outer surface of each of a plurality of integrated bond
pads carried by an active surface of the m croel ectronic conponent, the
integrated bond pads being formed of a netal different fromthe first

et Al ey ¢ hoA BROL ordABAALAIN MG W AlcrbOBGrlRY Sonfirihid gt er medi at e

bond | ayer deposited on each i'nte the 'outer bond | ayer
conprising a suthshatevecapnaingh is different fromthe first metal;

thereafter, pasitioning the mcroelectronic conponent with respect to the
substrate wi tﬁ{fﬁg‘%%?ﬁ%‘“g&%&éﬁqy@rﬁ)ﬁe rﬂaéirsg’g')ectroni c conponent spaced
from a cont actdepusitareamintéftedaeBdt BiePsl 4 fiRPAHtACoRahIdURr Siithcel 2

first bonding wire to a first contact carried bCK the contact surface of
the substrate, the #figash of@Riurjitipfistegratesbendpadshearsied dydmactive, and

stitch bonding a sesqm'ég : i I Lre 1o the outer bond

| ayer of a first one o efcﬂgh%rrI%@%ﬁ%@ﬁ%@%&%ﬁ%‘gﬂh&p{egﬁéteﬁet{q%ig of claim
47 wherein the fir stadebeihg damed ofes nenhidiffd@nt frbe metfhednetal car m 47
wherein the oyter hond [ is electrodeposited. 50. The nmethod of claim

47 further conpPiedRy @%ﬁwn%ﬁ RYte bonddayes N 1Ge intermediaieIbBbAENeg wire to
Cesonaand o e’ SSReBr s RASs S eR, OB b g 0
comprising a second metal which is different from the first metal:
thereafter, positioning the microelectronic component with respect to the
substrate with the active surface of the microelectronic
component spaced from a contact surface of the substrate;
ball bonding a first end of a first bonding wire to a first contact carried by
the contact surface of the substrate, the first bonding wire
comprising the second metal; and
stitch bonding a second end of the first bonding wire to the outer bond

layer of a first one of the multi-layer bond pads.
48.  The method of claim 47 wherein the first metal comprises gold.

49.  The method of claim 47 wherein the outer bond layer is

electrodeposited.

50.  The method of claim 47 further comprising ball bonding a first end of a
second bonding wire to a second contact carried by the contact surface
and stitch bonding a second end of the second bonding wire to the outer

bond layer of a second one of the multi-layer bond pads.
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bond | ayer of a second one of the nmulti-|layer bond pads. 21 o ebr u
2006 51. A mcroelectronic device assenbly, conprising: a subgg% 5“%'3’3#‘?;"96
a plurality of contacts carried on a contact surface; a sem conductor die
carried by the substrate, the sem conductor die conprising a back surface,
a front surface carrying a plurality of multi-layered bond pads, and an
Integrated circuit, the back surface of the sem conductor die being
attached to the contact surface of the substrate and the front surface of
the sem conductor die being spaced outwardly fromthe contact surface,
each of the mubt. - | Ayricertlddrahipddsice aspembly)gomprizind): pad base, an outer

bond | ayer, and a, condyctive intefnmedi at | ayer between, the hond pad base
and the outer %EHBSW%?B'HV'%?WIWPFH Og&ﬁﬁfmc%ré@g Ahd CPRECK RYERFEIt ed

circuit conprigidinidohdli@br oid>icris®IHRCiRA sUibWAkN eI URcERNRUSE Y Of

fi
al um num and copper, the internedi atbgcl ayer conprising a second netal, and
t he outer bond | ayetoroprigingsi bgcl sutface, adrant surfacefdarging sqdoradity ofind

third netals being different, from one anather; .and lurality o ondi ng
wires conprising th@uithﬁyarelgetb hd -Qa§§'r dnde 24 Hﬁe%@g?fi) B r{éev\ﬁg? bei ng
bal | bonded to one §frfddeeot & dehficatitictor §ieCHEIAgeAthcPledeRChebenrtaby W re
being stitch bonded to the outer bond |ayer of one of the nmulti-|ayered

bond pads. 52. The $Hréael et Hni sulitatee anskelist yfront coufases 1ofhihiei n the
o oLt o AR P e BE, SEABRE SO S OB REY
or an alloy of titasurfave, daghgsittae, malti-laheea boad paddvemprisirme hasdridoni ¢
device assembly of [galtc? ibrgsg,,l a\;\]h(e)lr.lteeirnbcgnbde layer, and a conductive intermediate

layer between the bond pad base and the outer bond layer, both

the bond pad base and the integrated circuit comprising a first

metal selected from the group consisting of aluminum and

copper, the intermediate layer comprising a second metal, and

the outer bond layer comprising a third metal, the first, second,

and third metals being different from one another; and

a plurality of bonding wires comprising the third metal, a first end of each
bonding wire being ball bonded to one of the contacts and a
second end of each bonding wire being stitch bonded to the outer

bond layer of one of the multi-layered bond pads.

52.  The microelectronic device assembly of claim 51 wherein the third

metal comprises gold.

53. The microelectronic device assembly of claim 51 wherein the
second metal comprises titanium, tungsten, chromium, or an alloy of titanium,

tungsten, or chromium

54. The microelectronic device assembly of claim 51 wherein the
second end of each bonding wire is wedge bonded to the outer bond layer of
one of the multi-layered bond pads.
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second end of each bonding wire is wedge bonded to the outer | ayer
one of the nulti-layered bond pads. 22 28 February 2006 55. Qﬁgdebru WZ&HG
m croel ectroni c device assenbly of claimb51 wherein the substrate
conprises a flexible substrate. 56. The m croel ectronic device assenbly of
claim51 further conprising an abrasion-resistant passivation |ayer
carried by the front surface of the die. 57. The m croel ectroni c device

assenbly of claimb51 further conprising a passivation |ayer carried by the
front surface 89 t h&hqimicreglscironissievies cisseaydy afaciriny & pvherain the of

passi vat i [ .e4 s t he passivation openings being

al i gned m??ﬁﬁ%@?%ﬁgﬁg%agﬁ?k%%ﬁ%%%ﬁg@%%%es. 58. The m croel ectroni c device
assenbly of claimb51 wherein the bonding wire has a maxi mum hei ght of no
greater than 3_pmils_outwardly from the front surface of the die. 59. A

mi croel ect r oni e0-devibe &VSEIRASHONG nHRYISE n@ssembbubat r elan h&li rigrther i r st
contact aggnari lasi ' A Pols ni ied by
t he substrat Er@i'ﬁ ﬁCem???ﬁéﬁ&ﬁecsr%%f]fe%%séﬁt@ngg s'g[ﬁée'ﬁ'{é dgb r ﬁ@?ﬁgﬁgg%ﬁﬁéél ity of
first bonof thade. each of the first bond pads conprising a bond pad base
conprising alum num an outer bond |layer conprising gold, and an

internedi ate | ayer between the bond pad base and the outer bond |ayer, the

i nternediate | gyer $IPHiSIdMLd MR 2Rl CEsedmbly OB tO5IGT 84P GARS} Sti ng
of titanium tungsten, and chrom unm and a second nicroelectronic
conponentC@aprisisd aypassivatiobslayet earride bys theofidsntri surfzekeot thamidie c tiponent
I ncl udi ngpéiss?\?a %%qaegrnﬁa\ﬁﬁg ap Ura?ipy gfc E)ésvs?va %rnfc?pceen’ings therein, each of the

passivation openings being aligned with of one of the bond pad bases.

98.  The microelectronic device assembly of claim 51 wherein the
bonding wire has a maximum height of no greater than 3 mils outwardly from

the front surface of the die.

59. A microelectronic device assembly, comprising:

a substrate having a first contact and a second contact;

a first microelectronic component carried by the substrate, the first
microelectronic component carrying a plurality of first bond pads,
each of the first bond pads comprising a bond pad base
comprising aluminum, an outer bond layer comprising gold, and
an intermediate layer between the bond pad base and the outer
bond layer, the intermediate layer comprising a metal selected
from the group consisting of titanium, tungsten, and chromium;
and

a second microelectronic component carried by the substrate, the
second microelectronic component including a second bond pad
on an active surface;

a first bonding wire and a second bonding wire, the first bonding wire
comprising gold, a first end of the first bonding wire being bonded
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a first bonding wire and a second bonding wire, the first bong} i
conprising gold, a first end of the first bonding wre being ggﬁgg‘lé%%o%

February 2006 to the first contact and a second end of the first bonding
wire being stitch bonded to the outer bond | ayer of one of the first bond
pads, and a first end of the second bonding wire being bonded to the
second contact and a second end of the second bonding wire being ball
bonded to the second bond pad. 60. The m croel ectronic device assenbly of

clai m 59 wherein anfo Bi& Bt ianfadeanst a pecet endpehing fiedrbangdingadei no
rore than 1oml 1T OmibO St RABBhRRAACAS SutdhonH Byl G AR §§t@r§‘?@§f¢cﬂ§d{;' ce

assenbly of claim r-conprising a passivatio by an
active surface of tjedd,iansta first @ndedfehé rsecbnd bondigenire belrey basdéd/&f i on

| ayer having a plurality of passivation openings therein, each of the

passi vation openi ng{g‘e Cﬁadaﬂqngq‘r‘i@“%vﬁ' ﬁﬁcwﬁﬁee@ #I%e E%‘Fﬂﬁdpa%ﬂ%ﬁgé‘ﬂfe 62. The

m croel ectronic de%&ﬁg%ﬁ%@béfi% tﬁé %éﬂr@lbmbgan the outer bond | ayer
ends y

of each first bond pad” ext atera eyond a periphery of the

passi vation opening with which the first bond pad is aligned. 63. The

m croel ect roni dev.'l.ce asse%‘olgg? of gl ai m59 \’(\@?r ein the first bonding wire
has a maxi mum $&i ghtNSMIGEPYPEERRs deMee As5eMblyofhclagg pa (wherelh amct i ve

surface ofutbheuffhésiof rfhérdeﬁéreséﬁ@werqerﬂgﬁ%@a?qo BiHretth8nSEFANHoRPRE NI
than 3 m

Wi re has a maxi num hei ght of greater s wth respect to an active
surface dionchpadbesad mi croel ectronic conponent. 64. A microel ectronic

devi ce assenbly, conprising: a sem conductor die carrying a passivation

| ayer and having a multi- |ayered bond pad, the passivation |ayer having an

opening theren, thiee MHitloeledtdhRd BONEe PaLsEBR/ | & Ndafh b8Yd fRAAcPase,
comprising a passivation layer carried by an active surface of the first
microelectronic component, the passivation layer having a plurality of
passivation openings therein, each of the passivation openings being aligned
with one of the bond pad bases. |

62. The microelectronic device assembly of claim 61 wherein the
outer bond layer of each first bond pad extends laterally beyond a periphery of
the passivation opening with which the first bond pad is aligned.

63. The microelectronic device assembly of claim 59 wherein the first
bonding wire has a maximum height of no greater than 3 mils with respect to an
active surface of the first microelectronic component, but the second bonding
wire has a maximum height of greater than 3 mils with respect to an active

surface of the second microelectronic component.

64. A microelectronic device assembly, comprising:

a semiconductor die carrying a passivation layer and having a multi-
layered bond pad, the passivation layer having an opening
therein, the multi-layered bond pad comprising a bond pad base,

an outer bond layer, and a conductive intermediate layer between

24 o



an outer bond | ayer, and a conductive internedi ate | ayer bet 4 0 2
February 2006 the bond pad base and the outer bond |ayer, mgggﬁﬁnyﬂﬂyggg%
conpri sing al um num and havi ng an outer periphery that extends beyond a
peri phery of the opening in the passivation |ayer, the outer bond | ayer
conprising a first nmetal and having an outer periphery that extends beyond
the periphery of the opening in the passivation |layer; and a bonding wre
having a first end stitch bonded to the outer bond | ayer of the

mul ti -l ayered bond ¥edPondhpadhegerandthesouier hgnddaywerd tiie band sstlbese ve

metal conprising th hES The . m ' ' senbl y
of claim64 wherei né?'hgﬁé}s]gnr%ﬁ%@‘nné{ﬁt%gp Iﬁéﬁéé@%ﬁ%%%%& %’ﬁ???s-l ayered
bond pads. 66. The beyoruehepdripheirg of dhie cxpertrpimlhe phssivaiion Gdyerheici n t he
bond pad base has an effectjve surface area,bounded by the periphery of the
opening in the pass?Y&E!iRANd ByeF comprising & fisdnmefalyasid havingganPwer er
surface having a s ey } ! : n I urface
area of the bond pI!'le%ﬁql base%%%%@%@ﬁggwgﬁ% %825}%&2’%@@ r'rﬁtgﬁ}esof

cl ai m 64 wherei n t hpassiyadionrgyers aadpassi vati on , opening and the

Ran conduct or hPRnHES A8 hlBid HrefenaRERH Betidel ot hsh hert ISulenl of 't he-
passi vati on openi nghebeiulBlagbicnBEnYig, e mair%]mﬁra%éiﬁggoﬂﬁé’d Rases. 68.

The m croel ectronic device assenbly of claim64 wherein t I nternmedi ate
|l ayer of the nulti-¢aideictve pistal gaprisieg tusfistinwdaldl y beyond an outer
surface of the passivation layer. 69. A mcroelectronic device assenbly,
conprising: a flexible substrate having a substrate contact;

65. The microelectronic device assembly of claim 64 wherein the
semiconductor die has a plurality of multi-layered bond pads.

66. The microelectronic device assembly of claim 64 wherein the
bond pad base has an effective surface area bounded by the periphery of the
opening in the passivation layer, the outer bond layer having an outer surface
having a surface area which is no less than the effective surface area of the

bond pad base.

67. The microelectronic device assembly of claim 64 wherein the
opening is a passivation , opening and the passivaﬁon layer has a plurality of
passivation openings, and wherein the semiconductor die has a plurality of
multi-layered bond pads, each of the passivation openings being aligned with of
one of the bond pad bhases.

68. The microelectronic device assembly of claim 64 wherein the
intermediate iayer of the multi-layered bond pad extends outwardly beyond an
outer surface of the passivation layer.

69. A microelectronic device assembly, comprising:

a flexible substrate having a substrate contact;
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25 0 28 February 2006 a sem conductor die having electronic c
bond pad base &electrically coupled to the electronic circui t?éﬁyqbﬁ X E&’é’a
circuitry and the bond pad base conprising a first netal selected fromthe
group consisting of copper and alum num the bond pad base having an
effective surface; a conductive internediate |ayer covering the effective
surface of the bond pad base, the internediate | ayer conprising a second
metal which is different fromthe first nmetal; an outer bond | ayer applied
on the i nter medisgneicoagugior die hawingr elestianicl aiyauitryanidng la@n@ptadrhase surf ace

out or bond 1 ayer - coRprreIEoulHP s EIGHanhy Erdlie. e BRON R e

first netal and frioond badssssencomptisihy @fitstanbein Gehetad frgmwfhe,c rdlds a
first end stitch bonded to the outer bond Iayer and extending laterally

away £rom t he seni ceRTiRINGrofgappes and alwniumdheiarsopaibase haviegtan t he
substrate contact wire being formed of a netal which
conprises the thi rdé#ér\rcéltvgl%nuw?gg The m croel ectroni c device assenbly of

cl ai m 69 wher eamdmielctlm)nnltepaddiaaséaya coveringd thealjeffeetive aurfacti ofetleir f ace

of the sem conduct or t he di n re havi ng a, maxi nrum he| ht of no
greater than 3 nil sb%'({ Rad |bé'§ﬁe@@ %?glaéﬁtl?% Rriging grsecard metal

sem conductor die. @ﬂ,,ch'fglg,ﬁgrgﬁtq%rﬁqﬁé QRitenatgyi ce assenbly of claim 69
wherein the semiconductor die further conprises a passivation |ayer which

surrounds the arfogen banrd daper appliefl omdéhédnignpadiabadayer7the Thter bond
m croel ectronic deV| ce gssenbl *ﬁ of, cl in the ?m &ondﬂlct or die
lfer e

layer. havihg. r?imQVerg
further conprises a }5% AVRE 8 ?’gﬁ W@ sWPICBUIFqEC t B

effective surface of the bond pad base, the outer bond layer
comprising a third metal which is different from the first metal and
from the second metal; and

a bonding wire which has a first end stitch bonded to the outer bond
layer and extending laterally away from the semiconductor die to
couple the semiconductor die to the substrate contact, the
bonding wire being formed of a metal which comprises the third

metal.

70.  The microelectronic device assembly of claim 69 wherein the
bond pad base is carried adjacent an active surface of the semiconductor die,
the bonding wire having a maximum height of no greater than 3 mils with
respect to the active surface of the semiconductor die.

71.  The microelectronic device assembly of claim 69 wherein the
semiconductor die further comprises a passivation layer which surrounds the

effective surface of the bond pad base.

72.  The microelectronic device assembly of claim 69 wherein the

semiconductor die further comprises a passivation layer which surrounds the
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26 28 February 2006 effective surface of the bond pad base, ép% ut er gg&d
| ayer extending laterally outwardly over the passivation |ayér. uany,

m croel ectroni c device assenbly of claimb59 wherein the first

m croel ectroni c conponent is attached to the second m croel ectronic
conponent and the second microel ectronic conponent is attached to the
substrate. 74. The m croel ectronic device assenbly of claimb59 wherein the

second bonf?i n% wire has a | oop hej ght outwardly fromthe second
mi cr oel ectF&ive griditbe brad nad baseytbacuteriinnd layaeeygenden laterally i ve

surface &ﬁmiaﬁ@yfoivbﬂhé;%%é?\%ﬁ?ﬁl%g&j.? conponent outwardly fromthe second

m cr oel ect roni ¢c” conpon m croel ectroni c device assenbly of claim
59 wherein second bonding wire has a | oop height outwardly fromthe second
m cr oel ectroni copponent that is greater than a nmaxinmum hei ght of the

first bonding re We MicCoggstoniq devipe aseemblyselr¢laise 5S8rwherein thesfirst

m cr oel eghy®. 'I%cﬁmortﬁj?ﬁ e i | gct [ jce.: 0f claim
59 wherein the outer on%orfeg.gt/e-rme??g%%&l g‘?e?@?l %e eydon Ig'%%%q?’%"ec?y of
t he ef f ectdmpongrdaand theheetomll mieddlasteoni@ 7cormpeneritcisoattachad rtoctidevi ce
assenbly ofb gl ?i m 59 further conprising a passivation |ayer carried by an
active sutfSl8%f the first nicroelectronic conponent, the passivation
| ayer having a plurality of passivation openings therein aligned with the
first bond pad bases, wherein each bond pad base extends |aterally beyond
a periphery of74.he Phssgniceelestronipetavice wasstmhi off dlaim S%Mmitgmeid. tHer 0 28
Eg\t;ir ﬁgr énszeoc%%d7%on'éirpd O\(/:vﬁ'gs h%lfs eaI‘ eFotorpI Cﬁéig';;l}{t Cgmalrc!ﬂg ?rosn?mtﬁeonggggno die
microelectronic component that is no greater than a height of an active surface
of the first microelectronic component outwardly from the second

microelectronic component.

75.  The microelectronic device assembly of claim 59 wherein second
bonding wire has a loop height outwardly from the second microelectronic
component that is greater than a maximum height of the first bonding wire with

respect to an active surface of the first microelectronic component.

76.  The microelectronic device assembly of claim 59 wherein the
outer bond layer extends laterally beyond a periphery of the effective area of
the bond pad base.

77.  The microelectronic device assembly of claim 59 further
comprising a passivation layer carried by an active surface of the first
microelectronic component, the passivation layer having a plurality of
passivation openings therein aligned with the first bond pad bases, wherein
each bond pad base extends laterally beyond a periphery of the passivation
opening with which it is aligned.
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integrated circuit to a substrate, conprising: formng a multiglayer_bo
pad by: depositing an internedi ate bond | ayer of a first net a?afﬁ%éHa%ggqe
surface of an integrated bond pad carried by a first surface of the

sem conductor die, the integrated bond pad and the integrated circuit
being forned of a second netal selected fromthe group consisting of

al um num and copper; and thereafter, depositing an outer bond | ayer on the
internediate bond |ayer, the outer bond |ayer conprising a third netal,
which is diff&-entAffiteaeshel elechicaliecaupling at srmisesduetorgieahavipgsan i oni ng

t he sem Cﬁﬂ%ﬁg{gﬁkféﬁuﬁc}wﬁtghﬂs%ggﬁogﬁé’rgﬁ@% substrate with the first surface

of the semcon I'e space ntact surface of the substrate;

bal | bondi ng afckinirgf a emditidbyer bemdlpadgbyi re to a contact carried by the
contact surface of .the substrate, the bonding wire conprising the third
metal; and stiSRPILARIaMaediaicbediayer oha fisgimetaofiancouisr swéact er
bond | ayer of the Lokad 5 eTeToN : r.0 S i
wherein the third nﬂJa (':rg%%l%irtes&e)s g(ﬂog%dSégrrﬁHg%ancggg gﬁkgﬁ?%?ém wherein
t he outer bond | ayesemiondueior dieletheobitegrated bondTheap raodethe ditegradadn 78

MUt - ayer bond patiidl BN RGMARIc 2 1a5ePd SBHAY SaFCIRt oM Kb GRng wi r e
is a fi rst bondi ng @gﬁ%tinpk@m@mﬁawr&)?sén%pri sing formng a second
multi-layer bond pad, ball bonding a first end of a second bonding wre to
a second cont abererftari depbsitingear anitak bosdr fayee  orarite dniteriediadadborgl a 28 0
28 February 2006 sq598 Ra%fer 'Yihe BRI LARALAG 4'thfa ' Reldi®wPliiels PO
different from the first metal and the second metal;
positioning the semiconductor die with respect to the substrate with the
first surface of the semiconductor die spaced from a contact
surface of the substrate;
ball bonding a first end of a bonding wire to a contact carried by the
contact surface of the substrate, the bonding wire comprising the
third metal; and
stitch bonding a second end of the bonding wire to the outer bond layer

of the multi-layer bond pad.
79.  The process of claim 78 wherein the third metal comprises gold.

80. The process of claim 78 wherein the outer bond layer is
electrodeposited.

81.  The process of claim 78 wherein the integrated bond pad is a first
integrated bond pad, the multi-layer bond pad is a first muiti-layer bond pad and
the bonding wire is a first bonding wire, the process further comprising forming
a second multi-fayer bond pad, ball bonding a first end of a second bonding
wire to a second contact carried by the contact surface, and stitch bonding a
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multi-layer bond pad. 82. The process of claim78 wherein the_fitst net
conprises titanium tungsten, chromum or an alloy of titan?&rﬁeﬁ:frb'mj%gh?@
or chromum 83. The process of claim78 wherein an outer surface of the
outer bond |ayer is spaced no nore than 1 pmfromthe integrated bond pad.
84. The process of claim78 wherein the substrate conprises a flexible
substrate. 85. The process of claim 78 wherein the integrated bond pad has
an effective surfa ef\ ar ea, éhe outer bond | ayer having an outer surface
With a  streandhens of the sechnd hondingswiradn thaouier bond laves of fhe scaohd of t he
i nt egr at eghultRRYEr BaAd p3f. The process of claim 78 further conprising
depositing an “abrasion-resistant passivation |ayer on the first surface of
the die. 87. The process of claim 78 wherein the sem conductor die includes

an abrasi on- reé#"st a.ﬂﬁ passi vatiﬁn |.ayer_ having a passivation opening
aligned with the i h'8gPRCEES LB d’_'%iﬁ”bl havhiaeino dbe r finsb netaly epmprisemds

whi ch the Bang UAHeRYNOmEnP oF gR RY BNl Bl P SaRRAEEY " he
bonding wire has a naxi mum height of no greater than 3 mls outwardly from

the first surfage o.t the die. 2%,0 Zg February 2006 89. A process of
electrical ly c®pli hge LAFETHEl £laimo A8 wWheaskibABMUtes sudfage i tthateuter

conpri si ngsnd R8T Rosphcdlid m@é{g{arpp@% B8 %finfé%?%ﬁtﬂorﬁg ﬁac{?aSSi vation
| ayer on a first surface of the mcroel ectronic “conponent”, the first
surface carrying an integrated bond pad that has a surface area and is
formed of a figst tal ., wherei.n_an .

82" "Fhé process of claim 78 wherein the substrate comprises a

flexible substrate.

85.  The process of claim 78 wherein the integrated bond pad has an
effective surface area, the outer bond layer having an outer surface with a
surface area that is no less than the effective surface area of the integrated
bond pad.

86. The process of claim 78 further comprising depositing an
abrasion-resistant passivation layer on the first surface of the die.

87.  The process of claim 78 wherein the semiconductor die includes
an abrasion-resistant passivation layer having a passivation opening aligned
with the integrated bond pad and the outer bond layer extends laterally
outwardly beyond a periphery of the passivation opening with which the bond
pad is alighed.

88. The process of claim 78 wherein the bonding wire has a

maximum height of no greater than 3 mils outwardly from the first surface of the
die.
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effective surface area of the integrated bond pad, which is |
surface area of the integrated bond pad, is exposed by an opg%?:ﬁgkgﬂ%@
passivation | ayer; depositing an internedi ate bond | ayer of a second netal
on the effective surface area of the integrated bond pad; and depositing
an outer bond |ayer on the internediate bond | ayer, the outer bond |ayer
conprising a third nmetal that differs fromthe first netal; positioning
the mcroel ectronic conponent with respect to the substrate wth the first
surface of thed%i crOdIreeessoni eleskispbn sauplshadaicraglestrenic samponestutd ace of

t he subst . I ing a first end of a bonding wre to a contact
carried b{‘/gﬁjﬁ%tr&%bh?@@pg@giface of the substrate, the bonding wre

conpri si ng t he forning ch rattislayedtoshd padiibiych bondi ng a second end of the
bonding wire to the, outer bond Ia]yer of the nulti-Iayer bond pad. 90. The
process of cl aF$RUHING 8 RATHINANONT layer opea dIrsicanGes ot theymigioslgatromic The

process of claim 890%66@%& f@fiégggﬁgcggéﬁgw&o%ﬁg{tgﬁ%% Bﬁqﬁ‘t’ S)I?dst%hgct ed

froma group consisting titanium tungs
process of clai m 8%hather eurateharediand! isefamecoobai fiess rgelad]. wBBrdin 2fh

February 2006 93. T rocess of claim,89 whereipn the fiyst netal conprises
copper or al unmi nunf'ardVER %erar%?g}hecgﬁ?grﬁg%gbaagdqa MWhighds lessress of

claim 89 wherein t hpahhhebumRica! arearor the ahtefARBBSonPpad, TR REaSSy Of
cl aim 89 wherein the outer bond |l ayer is electrode posited.
an opening of the passivation layer;
depositing an intermediate bond layer of a second metal on the effective
surface area of the integrated bond pad; and
depositing an outer bond layer on the intermediate bond layer, the outer
bond layer comprising a third metal that differs from the first
metal;
positioning the microelectronic component with respect to the substrate
with the first surface of the microelectronic component spaced
from a contact surface of the substrate;
ball bonding a first end of a bonding wire to a contact carried by the
contact surface of the substrate, the bonding wire comprising the
third metal; and
stitch bonding a second end of the bonding wire to the outer bond layer
of the multi-layer bond pad.

90. The process of claim 89 wherein the first metal comprises
aluminum.

91.  The process of claim 89 wherein the second metal comprises a

metal selected from a group consisting of titanium, tungsten, and chromium.

92.  The process of claim 89 wherein the third metal comprises gold.

30 @




96. The process of claim89 wherein the passivation |layer is ghld
nitride. 97. The process of claim89 wherein the passivation gfg‘P?PgryaZOOG
noi sture barrier. 98. The process of claim89 wherein the nmulti-Ilayer bond
pad is a first nulti-layer bond pad and the bonding wire is a first
bonding wire, further conprising formng a second nulti-Ilayer bond pad,
ball bonding a first end of a second bonding wire to a second cont act
carried by the %ontﬁ%t surface, .and__stitch bonding a second end of the
second bondi ng?Wi r e/ P% PI9RESSATSIaIRLER wherein thefirstaetal cemprisesoppayer bond
pad. 99. Jﬁ‘aﬂuﬁﬁtﬁl@rﬁ%?\dotheghﬁ?]?ﬂégl bRds ¢5|8 peri phery of the internediate
bond | ayer extends beyond the periphery of the opening in the passivation

| ayer. 100. The process of claim89 wherein the periphery of the outer bond
| ayer extends yo t he periphery of the. opening . in the passivation

|l ayer. 31 0 Zgﬁebpﬂ%‘? yprggggs 1‘%19?éﬁnpl3écé’§§“§f‘ Heedbird caels) euplisery a

m croel ecgdgparc conponent to a substrate, conprising: formng first and
second nmul ti-1ayer bond pads by: depositing an internedi ate bond | ayer of a
first nmetal on a first surface of a mcroelectronic conponent, the first

surface carryi fixst and secpnd bond pads that each conprise a second
netal ; deposi té‘%g aﬁﬂﬁ oEEESY a9ercq qVi ‘é{ﬁ?rieﬂ%tﬁ'@p@h‘it‘?fg doda¥aredd wit h
the firstelebippdbpgtafteand a second openi ng associated with the second bond
pad; depositing an outer bond |layer of a third netal on the internediate
bond |layer in each of the first and second openings; and renoving the
process | ayer; . . A A
96. The process of claim 89 wherein the passivation layer is silicon

hitride.

97. The process of claim 89 wherein the passivation layer is a

moisture barrier.

98.  The process of claim 89 wherein the multi-layer bond pad is a first
multi-layer bond pad and the bonding wire is a first bonding wire, further
comprising forming a second muiti-layer bond pad, ball bonding a first end of a
second bonding wire to a second contact carried by the contact surface, and
stitch bonding a second end of the second bonding wire to the outer bond layer

of the second multi-layer bond pad.

99.  The process of claim 89 wherein the periphery of the intermediate
bond layer extends beyond the periphery of the opening in the passivation
layer.

100. The process of claim 89 wherein the periphery of the outer bond
layer extends beyond the periphery of the opening in the passivation layer.
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attaching the mcroel ectronic conponent to the substrate with first
surface of the mcroel ectronic conponent spaced froma cont acgbqﬁelhrpg%zgﬁ
the substrate; ball bonding a first end of a bonding wire to a contact
carried by the contact surface of a substrate, the bonding wire conprising
the third netal; and stitch bonding a second end of the bonding wire to
the outer bond layer of the first nulti-layer bond pad. 102. The process
of claim 101 {eiR the second netal conprises a netal selected froma
group consi st% 0 tﬁ@%‘?ﬁ%ﬁfalﬁﬁﬂﬁ@{%ﬁ?uﬁ'ﬂw aHpisrelastrag compenenbiess of

clai m 1015 whBsehte. Ebofitigt netal conprises al um num or copper. 104. The
process of claim 101 \I/D\Ler inthe third metal conprises gold. 105. The

process of cl dionnir@lfirshaneisecomeniuii-tayenbbat padsiiyi ses copper. 32 0 28
February 2006 106. .The gr cess 'O{%Cl a&glOl erein the oyter bond |ayer is
el ect modeposi t EPOS{ig arrfienpediatebeid lavar af 3 distrmptahen atishsudacr;obal |

ponding a tirst  endl ioreblearatie ORISIdAL IeeriisP sBraEs i/ fiRg ap! r ! ed

by the contact surface and stitch bonding a secon e second
bondi ng wire to thesecsntdronsaprily thateadt comprise esetomdimetal;ayer bond pad.

108. A : .call | L i | ect roni Nt t
subst rate. ¢ nateHosRE blddisso i Hiitha Tk el ot ShsriiPa PP BBt « *and
an integrated bondgtpadehll sofestdhidcdbeMipabsatidtetivif! tHES@dorsbdid ed from

a group consisting of copper and alum num the process conprising: formng
a multi-|ayer bondR?éH by: depositing an internedi ate bond | ayer of a

second et al %pﬁﬁitm&:ﬁﬁ outer bond layer of a third metal on the intermediate bond

layer in each of the first and second openings; and

removing the process layer;

attaching the microelectronic component to the substrate with the first
surface of the microelectronic component spaced from a contact
surface of the substrate;

ball bonding a first end of a bonding wire to a contact carried by the
contact surface of a substrate, the bonding wire comprising the
third metal; and

stitch bonding a second end of the bonding wire to the outer bond layer
of the first multi-layer bond pad.

102. The process of claim 101 wherein the second metal comprises a

metal selected from a group consisting of titanium, tungsten, and chromium.

103. The process of claim 101 wherein the first metal comprises
aluminum or copper.

104. The process of claim 101 wherein the third metal comprises goid.

105. The process of claim 101 wherein the third metal comprises
copper.
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surface of the integrated bond pad, the second nmetal being Sﬂh%th?gawfﬁﬁ@
group consisting of titanium tungsten, and chromum and depositing ‘an
outer bond | ayer conprising gold on the internediate bond |ayer; attaching
the m croel ectronic conponent to the substrate with a first surface of the
m croel ectroni c conponent spaced froma contact surface of the substrate;
ball bonding a first end of a bonding wire to a contact carried by the

contact surfac f e substrate, the bonding wire conprisin gol d; and
stitch bondi ng?ggsetgﬁdp@?(?s%f oft?éa'ﬁbnm%d‘”\ﬁrﬁ@ ttBet%@eéu@@?(?H@M@' lidyer of

the multigleaiglepoii@drad. 33 0

107. The process of claim 101 further comprising ball bonding a first
end of a second bonding wire to a second contact carried by the contact
surface and stitch bonding a second end of the second bonding wire to the

outer bond layer of the second multi-layer bond pad.

108. A process of electrically coupling a microelectronic component to
a substrate, the microelectronic component having an integrated circuit and an
integrated bond pad, both of which comprise a first metal selected from a group
consisting of copper and aluminum, the process comprising:
forming a multi-layer bond pad by:
depositing an intermediate bond layer of a second metal on an outer
surface of the integrated bond pad, the second metal being
selected from a group consisting of titanium, tungsten, and
chromium; and
depositing an outer bond layer comprising gold on the intermediate bond
layer;
attaching the microelectronic component to the substrate with a first
surface of the microelectronic component spaced from a contact

surface of the substrate;

ball bonding a first end of a bonding wire to a contact carried by the
contact surface of the substrate, the bonding wire comprising
gold; and

stitch bonding a second end of the bonding wire to the outer bond layer
of the multi-layer bond pad.

33



