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m croel ectroni c workpi eces and net hods for manufacturing

m croel ectroni c devices using such workpi eces. BACKGROUND

Sem conduct or devi ces and other types of mcroel ectronic devices can
i nclude a mcroelectronic die attached to a ceramc chip carrier,
organi ¢ printed MICROELBOERONIC SAORKPIECESANIODMEIHKEDS FPPe of

i nterposing stru | ' in
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W re-bonding to electrically cegnogcWORKPIEQESgrated circuitry in the
dies to the wiring of the interposing structures. Typical DCA or
flip-chip nethods, for exanple, include depositing very small bunps

or balls of a conductive material (e.g., solder) onto the contacts of

a die. Tiﬁcm mhen connected to 15 correspondi ng contacts or
pads on ?‘{1 structure. Figure 1, for exanple, is a
partially schematic, isometric illustration of a portion of a

convent i onal Thd presdtit pigssardisyreldled Be mickioslgeteonid evovlegienes randi mettibds /0
positioned for attachnment to a substrate 30, The die 20 includes a

pl ur al i t preppiactering micreslechonis devisessng THRHVPIRPERSar r ay al ong an acti ve
side of the die 20. The substrate 30 includes a front 20 surface 31
and a di ghewicrourmsk or layer 32 carried by the front surface 31.
The dielectric
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Semiconductor devices and other types of microelectronic devices can include a
microelectronic die attached to a ceramic chip carrier, organic printed circuit board, lead
frame, or other type of interposing structure. The dies can be attached to interposing
structures using Direct Chip Attach (DCA), flip-chip bonding, or wire-bonding to electrically
connect the integrated circuitry in the dies to the wiring of the interposing structures. Typical
DCA or flip-chip methods, for example, include depositing very small bumnps or-balls of a
conductive material {e.g., solder) onto the contacts of a die. The bumps are then connected to

corresponding contacts or pads on an interposing structure.

Figure 1, for example, is a partially schematic, isometric illustration of a portion of a
conventional flip-chip assembly 10 including a microelectronic die 20 positioned for
attachment to a substrate 30. The die 20 includes a plurality of conductive bumps 22
arranged in an array along an active side of the die 20. The substrate 30 includes a front
surface 31 and a dielectric mask or layer 32 carried by the front surface 31. The dielectric
mask 32 includes an aperture or opening 34 extending lengthwise along a medial portion of
the mask 32. The substrate 30 also includes a plurality of contacts or traces 36 located at the
front surface 31 and arranged in a pattern corresponding at least in part to the arrangement of
conductive bumps 22 on the die 20. A solder ball 38 or other conductive coupler is disposed
on each contact 36. The contacts 36 and solder balls 38 are accessible through the aperture 34
for coupling to corresponding conductive bumps 22. More specifically, during attachment the

die 20 is inverted or "flipped” such that the active side bearing the conductive bumps 22 is



mask 32 includes an aperture or opening 34 extending | engthw se al ong
a nedial portion of the mask 32. The substrate 30 al so includes a
plurality @0 2ommxtaess or traces 36 | ocated at the frontPEUUS2MBH5317
and arranged in a pattern corresponding at least in part to the
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di e 20 t Bf thrdie20re thestbstEte 30%n underfill material (not shown) may
then be disposed in the q?ap bet ween the die 20 and substrate 30 to
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parti cul | Gl ad Leal o . @F
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sone cases, however, sone of the solder balls 38
22 and the corresponding contacts 36. In some cases, however, some of the solder balls 38

25  may be misshapen or smaller than normal and, accordingly, a2 gap may exist between these
solder balls 38 and the corresponding conductive bumps 22. During the reflow process, this
gap may not seal and the result may be an open circuit between the die's conductive bump 22

and the corresponding solder ball 38 and contact 36.

In light of the foregoing potential drawbacks, existing processes are time-consuming
30  and may create at least some faulty packaged devices. In order to increase the efficiency and

overall throughput of the manufacturing process for such devices, it is desirable to increase
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25 may be m sshapen or smaller than normal and, accordingly, a gap
may exi st between these solder balls 38 and the correspondi ng
conduct i vewiowossi1243 During the refl ow process, this gapgmeszossmsssseal
and the result may be an open circuit between the die's conductive

bunmp 22 and the correspondi ng solder ball 38 and contact 36. In |I%lt
of the fBedepsmgssaseatithamestonigbandslecicrkeonpestisppbeweasmigreslectronic
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devices. In order to increase the efficiency and overall throughput
of the manufacturin % %rocess for such devices, it is desirable to
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THE DRAW NGS I's a par mati1 c, 1sone

i1l uss raasisemblgfcoﬁimmﬁrabeomme Mithpnehnppct%f&maﬁmhly conf igured in
accordance with one aspect of the prior art. Figure 2A is
partially scriigmki QA iisopRtialle dchéristic] ajsbmetriof illuspatidd oof af partion of a
m cr oel ECT,I‘OI’II ¢ workpjece configured in accqrdance wth ap_ epbodi nent
of the iFEpRlgcHRMic WOTkPIF‘iegﬁQP@gLEBi Insacgordange vathgg srbediment af the invgntio en
substantially along line 2B-2B of Figure 2A wth a mcroel ectronic

di e attached Figue \Abrakﬁﬁ@@@ss-fmﬂpgﬁr@gwstAk@csuhstae}@@lhaﬁI@nstla@@@-zﬂu o4

met hod 1 gL erRﬁ’a?n 8?4 &&1 A ched B/ HRLS xe%Q”f'gured n
gu O I men %V IO

accor danc e i1 nven Figures 4A-4C
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wor | Cpl ece conril gure n accor nce W anot I nmen

i nvent i ogonfigured in accordagder wittbar anhmdnaéﬂtbﬁﬂieym&ﬁﬁ@imt ! c, side _
cross-sectional view of a mcroelectronic 15 worlcpiece configured in

accordance W giburgd kAla@NRERaE sRp&AdiaBEhod for tfb@nih s ¥ @RittoRRctronic workpiece
Figure 6 is a schematic illustration of a systemin which the

mi cr oel eeanfiguicd inepeRideresevitingnoher pmberdipontaf d. invention.

Figure 5 is a partially schematic, side cross-sectional view of a microelectronic

15 workpiece configured in accordance with still another embodiment of the invention.

Figure 6 is a schematic illustration of a system in which the microelectronic

workpiece may be incorporated.
DETAILED DESCRIPTION

Specific details of several embodiments of the disclosure are described below with

20 reference to microelectronic workpieces and methods for manufacturing microelectronic
devices using such workpieces. The microelectronic devices described below include a single
microelectronic die attached to a support member, but in other embodiments the
microelectronic devices can have two or more stacked microelectronic dies electrically
coupled to a support member. The microelectronic devices can include, for example,

25 micromechanical components, data storage elements, optics, read/write components, or other
features. The microelectronic dies can be SRAM, DRAM (e.g., DDR-SDRAM), flash-
memory (e.g., NAND flash-memory), processors, imagers, and other types of devices.

Substrates can be semiconductive pieces (e.g., doped silicon wafers, gallium arsenide wafers,



DETAI LED DESCRI PTI ON Specific details of several enbodinments of the
di scl osure are described below wth 20 reference to m croel ectronic
wor kpi eceswandogmat4s®ds for manufacturing m croel ectroni eI BHSIS17
usi ng such worl cpi eces. The m croel ectroni c devi ces descri bed bel ow

i nclude a single mcroelectronic die attached to a support nenber,

but i n ofhethesepuendusieswalers).miairealective pirces @y asioUE seramin Bibstigbesyror
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menber . € mcroelectroni ¢ déevices can include, for exanple, 2
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Pr 0Ce$SOhfy HaVB Qe endbinfinfieith YRR dSNIREr BERFNRE Snfy2RavB Dther
sem conductive pieces (e.g., doped silicon wafers, gallium arsenide

waf ers, cmpQOess wWithneprEIAUSDbe 3lasssishown aod idescrivedrbelowdwith eference to
waf ers), F - Egrjéjuct I ve pieces (e.g., various ceram c substrates), or
conducti ve pi éces. Mreover, several other enbodi nents of the

[ ti .n fi ati ts, . . .
difrerent thalfoiiiodd dBsERIALY TheAits SRBerE, ilbnglo cof & toriam4f, »

ski |l i npfidiSel@itronict ABAQIQREEC100Mcbhfigiféd itli 8driané8 d@itAt AN EnitddimdnP&f the
i nvention 5 may have ot her enbodinents with additional elenents, or

t he 10vehvedionnalloraveecifically, Bighsdimilinstated theowerkpisgerl90 afant inermediate
et Syahay 2 905 AL Ml Ry Q450080 10,
of a m chopieeibuis processimy &tppse aemirtiiker adnfrugiures chave baac dodaxdcen wad/dr @anthe
embod ne&%rkﬁecé r1180 The workpiece 100, for example, can include a substrate 110 having a first
side 112, a projection or ridge 116 extending away from the first side 112, and a plurality of

15 conductive traces 120 disposed on and/or in the substrate 110. One or more conductive traces

120 extend over or are otherwise carried by the projection 116. The conductive traces 120 are

conductive lines arranged in a desired pattern on the substrate 110 and configured to transmit

signals to and/or from one or more external devices attached to the workpiece 100. The

workpiece 100 further includes a protective coating or layer 130 (e.g., a solder mask)

20  disposed on the substrate 110 and over at least a portion of the conductive traces 120. The
protective coating 130 has an outer {e.g., upper) surface 132 at a desired distance from the

first side 112 of the substrate 110. More specifically, as discussed in greater detail below, the

outer surface 132 can be formed at a distance from the first side 112 corresponding at least in

part to the height of the projection 116 such that the outer surface 132 is approximately co-

25  planar or flush with an outer surface 121 of the one or more portions of the conductive traces

120 (shown in Figure 2A as exposed conductive bond sites or trace portions 120a) carried by
the projection 116.

Figure 2B 1is a side cross-sectional view of the workpiece 100 taken substantially

along line 2B-2B of Figure 2A at a subsequent processing stage in which a microelectronic

30  die 140 has been physically and electrically coupled to corresponding conductive traces 120
of the workpiece 100 in a flip-chip configuration to form a packaged microelectronic device

190. The die 140 can be a processor, a memory device (e.g., a DRAM or flash memory

A



10 invention. Mre specifically, Figure 2A illustrates the worl cpi ece
100 at an internmedi ate processing stage before a sem conduct or
conponent Wwasotseamsat t ached to the workpi ece 100. |n preca/us2808/055817
processing steps, a nunber of structures have been fornmed on and/or
in the workpi ece 100. The workpi ece 100, for exa can include a
subst r at 86VIE) WAPREG> AT ﬁl,tPreI ar qth%r type qfrr@}:@ekepng?%fie‘??ed efijg5140 can

extendin Pq).grgﬁ | dftedmBhatd .

conduct i %gﬂl}ta?grgge &%%gﬁll%%ose on a atl&li'l%),% e su‘gsdt ﬁtate 1711104%))%11«3,011e
nor e condshown @ brokadnet Péeatnicadiydoupled todhe mtegrmdmmtsel@amd aglunfality of
t he prolectlon 16. Thec duct i tr.ace 20 are co tive.lines
ar'r anget PGPS BPIDS 46 RECIETI8 T SORSwoRNGE COm L h de
transgn tc@dgawe%msarw &t cohAPireN & Bligai® R Epbe&IdTdnddgies A26a af tha e
to the workpi ece 100. The workpi ece 100 further_ inc]udes a_ protective

coati ng Sfacaydd ofithe preteqjive caatytﬂ Horto plesticalpoand ehysisally enyplatee die 140 to
substrat er

190, The&p Evgjc'ﬁg@gl VeY)C 0116}#‘;,&%936% ﬁgge%gs;] h%[}iteﬂ?f‘ce (126 c&?ﬁﬂﬂfé} 113\61%151{5-J ra?%ﬁ&erﬁll
132 at amdesialr B¢ dis;mhahl&ewéerm idiee! 40i maﬂttheswd:&pibihalw tdln@lpm:mhtmadle 140
110. More ecifically, as discuss reater_detail belo .
outer  ouler e HoupRee At Bas ToPiAGt 6 CanUNE L RERPY 1At o ogting baet sies
Corr‘P@IOObearfﬁbni‘éodtﬁﬁ‘iﬁﬁtldd‘(e%arrﬁ01§tﬁret perifgitetc§f the projection 116
such that the outer surface 132 is approximatély co- 25 planar or
flush with any tJeen

conduct | ve A SEBsBHireBlly bt o B g e ik B e
sites or 132{ oftthe prtdction soaliﬁ@d)SO aaapprmdmbtylytqunlman joe dislowith itk ouEérgurfeces

2B is a ecti of t he kpi.ece 100 taken .
subst ant 124 5 f Saad e 198 o8 B mpistier SK6af URTIG HcgordRtonsl fip-chip
processi pgerfibla8Cddseivil Sravidusly Gh e reRich@nts Fifirdll qwiddh BRfideefRrtures or
physically and electrically coupled to correspondi ng conductive

tracks 1frenches ina ewrieyraescofihe sm?poat memperk thepeensrlly langr puface Gomsy e
Sr ggg E?E?’glfghﬁéeﬁﬁt’%h 0?%30“,?&\6&3%9 16@%@%&% ’ .md‘%& tﬁé‘@h&%e%r air bubbles,
2008/ 11246 3&@5{5%&’0&1&&8 Tndeithinehe umimrﬁlhmgmnal Bﬁ()slnmmme thaxe ﬁnel ﬁodar,ge

or other type of mcroel ectronic devjce. _ The t n inclu

i nt egrat%"dXt (O APER $PACES Op & Wb CNERER P%Q[MW Plgcfpffﬁﬁ %ttfeq%fﬁ excessive
t er m nal gmdfifs §ARaYriPNRatk$al IBOVR réliu'éfng‘fﬁ‘dﬁa:ﬁddﬁ%? mﬁie?ﬁ?ﬂ ﬁl'aféﬁhll D60 required
coupled to the integrated ci I‘CUI and a pluralit

cond¥et i teefilbthmgep betweenihe bgmﬁpgn@%thsrltkplelmpd w@vmﬂ@m @éﬂlﬂéﬁﬁg mtanigl 160 is
term nal sléL%g o he 5 conductive bunps 146 are configured to engage
t he expo%é B sites 120a at the outer surface 132 of the

protective coglin Oto el ectri cal and sj L@ | e the di
140 to the vosRprbeBbattent of B mEelanintaRii L bt ot 58Gotife
further jnibedeasithgt RRbBA#HY Anmb@gme@é asl@ehpdted RAGEEbnR EAHYRET Flib RBipHeQices.
140 and the vvoréﬁl ece 100 to help attach the die 140 to the

wor | cpi edé disowssethpreviouglyothe @ir trapped Bhvrids @rv@vawmthlm thegpgerfill material in
COrregspo ng: s i nat t

part foal Atyasiddgb g Ssctibil o OEReGR B AR b ol ol e
bot h Fi gdumedgirdthametcRijical Tahda/oﬂaleﬂhcaiwbﬁmcﬁoﬂs&ﬂaméeﬂ thesepeomtpemtnts.e This in
coating 130 anar .or flush with th

I
U 1 hc oot pgh TRl e e o d6NRBERTOAT YL SRS Inoe P D hav e
conventi ppgls o, 'mwevérpﬂﬁzg%ﬁeﬁhy SFande el REGadR! 3\ihe Yripitde! 100 8EAHEAAS

to Figure -1 (wiich inclu apertures or 15 trenches |n an outer
surf ace wiutchehs lisgdord eattruch voids engefwnathe;ﬁbpl radmmg amd/ercelimipatingsthe

h
the ShantBlF ?oré‘%"ﬂl%c'&%ﬁlf@ anb3F leBER cBeoding B F R o Rl th
the underfil l %oéhment 0 thg (lanclgrltj)g ectror}gg gevweew'aodelsglrb%g aggyel &v{tt?%efgrence to

Figures 2A and 2B includes a support member 110 having a first side 112 and a projection

-5-



20 to fill the gap between the conponents, the |ikelihood of voids in
the underfill material 160 is also reduced. Several enbodi nents
of the m cwoddoesztie4sri ¢ devi ce 190 descri bed above may proNUSko0s/0s55817

i nproved package reliability and robustness as conpared with

conventional flip-chip devices. As discussed previoysly, the air
trapped i gHpRiingAWaR fiop e fist AR 1R I}m%"m {00 alee frickdes 4 pvyality of

convent i oiiadehdd Radli R02SSHEDELSE $ide AN 2050 AR IsRP6kt fRERBer! I, JiSenRRV6Y the

i .
fromthe substrate, Jénaglng t%e mechani cal ang/or el ectrical ‘
connect i oorslubiistevieases 12@ dshude rhovd sitess120avagiedrbyt the prajéction 116zad haping an

failure or. mal function of . such devi ces n,t devi ce 190 sh iN

Hour e 2ouehBubbe T3t B Bise fisted FomR apet fn 32 66 e Shudop mBRBe s 10 The
wor Kpj ecget&01 i Sithér inalnddsYa pREHERS cddfifig 1Bl abpdan@tiotdiabe fits€ Bidy Q1 ZISS the
may form thereby reducing and/or elimnating the 30 tendency for the

mechani c8ipparidnesnbes| 1d @t andcat| leash mnrastion a8 thercompectiyevirases 12Q (Ihefpaptpctive

et r onc S 15 iAo oEs BEH-BL3 ab T Hbiq dRGnEF BEH BERLANAL Pk fhe
the firstuppbdenchiter 1Toe Te\secendlditamdesio approkimtiealy shepbantends thy fost distance
e e 0oBbed 15 LS msbdSe A 48 ABERL o TRER e

carrjgd Bmeﬁéﬁ@fa%fzjm&w&n&%ﬁe&amaeaﬂieﬁ'g;{aiap%jrs&fonszqsf ace 121 at a
first distance ftomthe first side 112 of the support nenber 110. The

5 device 190 ks : i i ' V)
The Tirst of db iy Fibodfieht MikedePhitignk: 18 150 25, Rmiich SERGSIOrHe 100
of the cirdmpletes Figurac®A-51d28cribEd delomatlesttate arioonemalithBifts hfmricgogietronic
outer surface 132 at econd distance fromthe first sipde 112 0of .the
Support - HergEee i mefed SR g s werh 8, Sl g biBwailaerds
the firsfoddindt srse tiRUSSpiads dHashddUbaemidhdRed® chihdoféntd (¥z. Phirédléctréfic
coating 130 is generally co-planar with the 10 outer surface 121 of

the bbnadissheestizpodemal davisgs,iywilhis spooiatadi s i Sorkpicoes dascriied below can
e Bondisrass Favisg :
wor kpi o8 burAT B Bftelddnd &R 394889 of Bl B EPAb AR or beliponsyrs

vari ous enbodi.nent f.mcroelectronic rkpi eces .,and. net hods. for, .
formng. suon biBTes PAnic g oE Rt R o A R R R BRI 08 e
show t he1owinkRcadateatitiagah esibbdimesdome thvedon, CRigMe 3 tnsoré @pdifically, is a
m croel ectronic 15 dies) or other external devices,, | i

t Il b
appr eci ap@talbisshermatis. iRemgiBicaders obtds Borimigene Weaﬁab%a% hefqre g%@thaf
and phYShGalkhY h%{?ééﬂéeﬁddeg%i%d‘s’@r6re<ftﬂer®§se%£éh%& ?&Ehés%%t?é%@‘i‘ﬁﬁ&t ??.e substrate
I gure - I thod tor

conponents. ustrate stages in a ne
formi ng 1Hecan inclodd thet firstnside W2 b eemnd Glilei 14 decing dpprsie het firstiside 112.

par 1 al | he ittt 10 HROBRE: wb eGP R e Rar RO e e d rame, o
initial sloge sHebR Appety mebey. "Bile sa8stid FI0i 2h Be B%ﬁo&é&%ﬂpé’lﬁ@ﬁé htbrian

or otherwi se attached to the substrate 110. The substrate 110 can
i ncl ude (e, fesingst sidicenss,] ¢i2.)antEanics metsndlssothier than godonery opprsiglss @r tatker

first.side 2. The substrate 110 canr.incl ude inter [

Cubst? at el SpppBaR ARG ket e BelsHeh G bRBRAERY e subprya gl
support f@neeknple] Neans BB Sbised Corl 1fle Ciuitidutar C QFANOSRG(H) fddO Whishr ilge resulting
materials (e.g., resins, silicones, etc.), organic materials other

t han pol {aesiectigpicaleyige will Bp ussdher 25 suitable non-ceranmic diel ectric
materials. The selection of a material for the substrate 110, for
exanmpl e, can Bereaeisdressssingestens; themueisstioadpd wea formed 8§ the dirstigidedi 2 ohthe

resul ti nglbgfrrﬁé 9?&).e(}&tsrsﬂ%ﬁ 119%@0?@3&',' éhL ppo?eéfi%ﬁq'm is a ridge or stand-off extending

30 lengthwise along a medial portion of the substrate 110. In this embodiment, the projection

116 is an integral component of the substrate 110 and is composed of the same material as the
substrate 110. In other embodiments, however, the projection 116 may not be integral with
-6-



I n previous processing steps, the projection 116 was fornmed at the
first side 112 of the substrate 110. As shown in Figure 3A the

proj ecti onwblBed/az43r i dge or stand-of f extendi ng 30 | engitid6@/0845910
a nedial portion of the substrate 110. In this enbodi nent, the

projection 116 is an integral conponent of the substrate 110 and is
conpos ed thef substeates hifeandiarapiabe egmpased ofid differant matayial thanghe eybstrate 110, as

enmbodi nme . | ' t ' Eal: W
5008111235 HisBhss el RO%, R efhedchly BB YachC. ik E05 Rl i con
of a dif feredtat nigd first aldet H2Mudidpe a Stiaginigpp@cdstOa camprtesion mdding process, a
greater get aj] below with yref ereqce E‘% Fi gures 4A-4C._The projectjon
116 can BeEPSstiopdrcsss, o anqtherspitable technique, SThgyprajestionnbl 6 ganphaye dsvariety of

conpr €SS ferdie keipBarddf QnEigSratiShsARRRS bf le8R iPHRE FP6n tHe'colR Ql?dn of a device
suitabl e techniqle. The projection 116 can have a variety of 5

di f f er enor edvaguentdin de atiadhied to theivomkpibaesldl, tha materid of Whichdhe substpre 11 this

configuration of deyi ce or.conmponent to be attached to, the

o k! ec BomeS, HRGraher fosted, ESRRRE P & ceufis BR ofoPt B moweg. the
and/ or t bebstesilned FoeBkiraple Atht Righf of @8 drEEitoa 116ak8 Syaty@dpefidiaypon the
upon the substrate 110. For exanpl e, th?ﬁei ght of th%fj)rcl))ject}gvg?\ 116

can var yrytpdudcongeupten (e, tgknessuptay of dher sopduciive dreceselngt shown) disposed
t hi ckpes t f.tthe conductive traces (not shown) disposed 10on
t he Egbst&rlgféesali%ﬂf .l'lh Referring next to Figure 3B, a conductive

(e.g., netal) r A i S] h ' |
substrate 110R%%ﬁ]§§€e %tetP r}ﬁﬁg §§§ %E%ﬁgﬁﬁ\{eﬁeéaﬁn@ﬁﬂ;g&%rzlﬁ 3% %pégﬁ{dréilgogtshe
120. Thefiesvsideid 14 yithé aytstratt 140 aadpdierred npd siehedotb i thaond\gtivédracePd20.

and/ or apot her, sui tabl e terial or conpination of terjials havin
the desi MB& CHdYpive; lae 12 W@néarf&mﬁﬂeor}?%éuamﬁﬂﬁaﬂldﬁg agpihes bl

ont o' t hepgihiat srabmbinbHon 8F Hl@teﬁal\é%%iﬁ% Mlecﬁesi%dfﬂréﬁe?ﬁ'és. b8 RBAGHE Ve faferd24
st anpi ng, physical vapor deposition (PVD), plating, chem cal vapor

depodft i can YeCwblied ento.the sithsatdilhg) using arveriety wb diffarend necbhiquse(ergat avipahg,
and/ or the confiqurati.on e,substrate, 110. . i scussed .

Shove. + RsfeRlVandt bt By DR SUAMESHERIGH Yo% depositicn YENRD: 85 § Sebending
ar r angedo thelcBfipsditici sfahembtkbial dhdor vrdogfigurstionbffticesubitat9atd er ns, and
can be forned on and/or in the first 20 side 112 of the substrate and

over the proj &g HisesddlébovEOthe RUHRRERSraks 120 HiStdoAlicBRe lThELtheORE Wihigés
traces 120 in Figure 2B are shown as a series of generally parallel

strips ofn Hegyesirateglld in aatiefs of differans patteynso ing gendeoimadzn andigr dnihe first
bet n . Wa[eIPAVA a i \;

conata i JBE 112 b Bl REE over 0 WGRes RS, TRAY Brrppdiatustolfin, e
and/ or acomingteearates 120 ih FegusePB taresshewit 10 a satiekiof gereraly pagallel stipkeor ridges,

cross-sectjonal view illustrating.a portion of the wr]cpiece 100
after th& st + ek Pﬁgﬂtiréhf?a(lefe%f)}w seruer BecRiVidE uRiea B e
first sig@pddldems, HoMRver, the conductive traces 120 can have a variety of other configurations

and/or arrangements on the substrate 110.

25 Figure 3C is a side cross-sectional view illustrating a portion of the workpiece 100
after the protective coating 130 (e.g., solder mask) is formed at the first side 112 of the
substrate 110. The protective coating 130 is typically composed of a dielectric material and
may be deposited onto the substrate 110 using deposition processes (e.g., CVD or PVD),
three-dimensional stereolithography processes, spin-on techniques, spraying techniques,

30  molding, or other processes. Referring to Figures 3B and 3C together, the protective coating
130 can (a) fill the interstitial regions between the individual conductive traces 120 to
electrically insulate each trace 120, and (b) cover the exposed portions of the first side 112 of

-7-



substrate 110. The protective coating 130 is typically conposed of a
dielectric material and may be deposited onto the substrate 110 using
deposi ti onwarmezaz#ss (e.g., CVD or PVD), three-di nensi ar@lus2008/055817

st ereol it hography processes, spin-on techniques, spraying techniques,

30 nol ding, or other processes, Referring . to Figures 3B and 3C
t oget her HersHbstigteolt I0and ke eqdpstng teses LA7ndprotpstithem B eppameAty fpctors

regi ons kAL AL : ' traces 120 to electrically
i nsul at e@%{ﬁ@@%&gg@g@hﬁ%ﬂ%ﬁﬁ@@% ét%é'z'e exposed portions of the
first side 11 3 3 . t.he

and the condu‘?:‘ts %Sgu%é%i)geg@éi%%?g%dﬁg%%?%g%%? rl%ar%%n?/llﬁ%ig%&n%‘g% gﬁé]apa
factors (esigd distamcs fromethe fasttsideul 12t afshe plibystrate dll 0d ihegeiter esticface. 132 can be

As di scussed, previously, th rotective ti 130 has an outer,.
Surfave opEedpl PiEEs istmes G foe it it 4 Foby plalprng he piojectre cfiging 130
subst r at gsidd @nentidfl-iRétheicAUshReRatiodlor AMbHRE suitati® 'AREind  procedy, © Th S6veral
di stance fromthe first side 112 by planarizing the protective

coat i g epbodimients, hewentic mammﬁmd{ﬂpmhaﬁm@é ibtheclesizpdotistance from the
Surt ace: 198RS R 36 Biper B BEEGR, wEELPRR R, DR R S TG

130 in tbeatiflgpd&i ti on process wi thout planarizing or grinding the
protective coating 130. 10As illustrated in Figure 3C, the projection

116 and the bgpdingirhes 'iﬂzw@gan@mbihegxéj@cdmvnsamheth bbndsitdz01®a tcbbine to
front side 112 of the substrate 110. The Erotectlve coating 130 is

accor di n§#%e ¥ kaight & ahovn the Fent sidsJdR of thy ubsteata b Thespretectivegoating130 is
outer su f ' | ' |

co- pl anar- Rty Srfled MIF, PESIREbANS, SRRLAT il thit BPBREELERLE1 of he
I n this payectitdeoanag 180 isamrdimMalehscoaplgen e dlukly withi the buter surface 121 of the
cross-sectional | nensi on across,th tire workpiece 100, and
there ar gorﬁigs‘?eérléaa'cg{}i %y tﬂFee‘rYBﬁ@?,ce gpgg'ébtae%ﬁ?r'@hg unffoRmy, &rqsy serfional
surfage @fmdnbien WReFds§ R 6ird Qforkpiece 100) 4l NBEreCFB M Savithe\VB¥®hes, or
the protective | ayer 130 may have an outer surface 132a (shown in

br oken | fHepgespions inghe npper suréass efithe woatiess 10Re out er surface 121 of the
bond sites 120a. Al though the outer surface 132a is not precisely
co- pl anar wi tIn ¢ther emhodimens, fhawevezDthe pedtedtive Jayech 130 snayrtows an tobter gurifase

not a su lal.differenc tween the t syrfaces. Acc L pgl v
The uppersiaFraiy inhilSL TRRY sBRPr e i vt toBsrs e ol pf he'bond
pl anar agigksdoos ARhnighGhs!B@tepqiYfab@l I i€ AW frediSelP Eo-PRAR Vg tHe bater BBtface
require significant amounts of underfill material. Thus, as used

her e?®, 4%k in sneh epianses| therepisaprira sebstantial diffarencg Reiweey) the two surfaces.

substanti - laRar | 0g: 1 NGl LAt

ol anari t ﬁg%deréﬁagfy, %9 tug?%d%uﬁ%c% %I 0 ﬁ%% gigg? %ﬁ(pq@c@q 00 q¢ éé&&dlf}']:l&fa? Bhd does
not include any large cavities or openings that may require significant amounts of underfill
material. Thus, as used herein, the term "generally planar" can be defined as (a) substantially
planar and/or (b) having some minor deviation from planarity (e.g., within the thickness of

25  the individual bond sites 120a).

Figures 4A-4C illustrate stages in a method for forming a microelectronic workpiece
configured in accordance with another embodiment of the invention. Figure 4A, more
specifically, is a partially schematic, side cross-sectional view of a workpiece 200 at an initial
stage of the process. The workpiece 200 can include a substrate 210 having a first side 212

30 and a second side 214 facing opposite the first side 212. The substrate 210 can be composed

of materials similar to the substrate 110 discussed above with reference to Figure 3A. In
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25 the individual bond sites 120a). Figures 4A-4C illustrate stages
in a nmethod for formng a mcroel ectroni c workpiece configured in
accor dancewoi nds/ames her enbodi nent of the invention. Firgnmwes2d080555eT e
specifically, is a partially schematic, side cross-secti onal vi ew of

k 200 at t t f Th 0
can’| nol G amsebaeTa ioverer e, pirge 1D Sen Bp Gopesrdae) offs MRt e
si de 21451{)1,?&&991@89%% £émlt s.IHsfrétE 1?0 qssbﬁﬂed abblE withDRtdr el 1t he

conposed materials sim to the substrate 110 di scussed above
wi t h ref thatthe subsirate Z@@r@esmpt include\én 2@eB A GRRCTIkESROP® oG8 116 of the

ot her b B 410 TRABEC A FPatsaso it RRFEOP) 5D THE WLRE P P10 vsine

descr$ beghaftBian diffdrénd froff 1BE aACRial OF Whighithe sitftrhtd 21 D& cdnfisedibstrat e 210

does not include an integral projection, |like the projection 116 of
the substrat e biod3arb&Esin §te§’d AGHRERAVOR P&\moav&r&p@ﬁied@ﬁw the gt bR
on the substrate 210 "usi ng terials different fromthe material of

whi ch t h3lXefitbe selstrate 200 Jhe @mpyb@@tp layer 220 cpm insiusiei @y Aup Age As J1dray other
st eps, ver. 22

of Ito he su'%tgﬁlg %ﬁ Muf%é fh 2] al(%ogr \é%t% P@%H?é iaé/gr%gbtag é’tﬁ%ﬁé I{egton%}ggi\ﬂgm
Ag, A, P eingoirbesses lsinm&b kethessabed to &@ostathe Itbﬂdtﬁ;tlvél'hgercldﬂdiﬂmbv@above

| ayer 220 can be de Sit he sub rate 210
Si ¥n 1% wih trﬂ's@écfu@ %ﬁ pgé?rtéepﬂ%ﬂ% (FORdurE Ve &5@# 25,12 ’Eofgesssﬁ‘b@&
above 10%‘5941&&1 ]pi}&ftﬁé eaﬁﬁcm 1%*&@2@ aﬁﬁgaﬁrﬁe@ras%sﬁﬁ Ii: iEfhrd DS, %@%‘ﬁtrﬁa‘é@

| ayer I rst mask s applied over the conductive |ayer 2
and patt 222hesh hs askayen of rlesjistgm,rr enoflr Sﬁhé)l(: iphoto-astivk re@terial hatbis laattemed

| ayer of L St not e tab e Lal .that |

ot ter et SR0R Gt RR0eR PR PR ot e BrPraion at Fie BT P ogat b feciiBaete
ridge toaﬁﬁsér%ﬂﬁﬂgeﬂeﬂdﬁlmrate as described in greater detail
bel ow. 15Referring next to Figure 4B, the conductive |ayer 220 is

et chesl usi ng Refbirihg et ©FiBeeRBO ARSGNntR:tvVe n%aemm R SERIRiRla fitstleGhing
216 at a nedial portion of the Substrate 210. The projection 216 can

ha¥e si ntoggss 4o fems aqmejeetion hlenégfo?bﬁ:ﬁﬁ smerligd poeticay ot wbetaée ¢19.nh The
rerer encgrf}fg%@ ?E& %gn %fb‘vg' (s:inn'l:a(}r gfé s t’o ﬁll@ é)(%!éﬁegtﬁon( ?1(9 escﬁggtﬁ i)?ve with

surface e proj BEEeIon 2 can have ance rom
si de 212refdrerich@o Bights CALRC.2F6r exianipleasn blﬁertfiag dipperpmoéac2@1Def ﬂwe@mjmon

outer surface of the projection_ 116 an st s of .th
subst r at 21619 e aististinos e e FishoiAe zg%?p the bt 2 Lt isance

hOWeY®T , bdtiEenPirObues ishffcc?diGhé prbjdbaYs 196 &ﬁaeﬂhe st QdEENSI T ﬁiBEMé?é 190 (as
different configuration. After etching the conductive |ayer 2

second nbesk s@dini Elgp:pZB)ed Inp\oéhrer tembod immenktse thowevdr a yhey p@i@tlamdlltﬁ can have
patterne

osi 1 ed STPERGERERTobY TR SoaoReo e PriRnc et R fBdhd fohabhod tayer 20,

a second mask 224 is applied over the conductive layer 220 and patterned. The second mask

CI:

224 can be patterned according to a desired arrangement of {a) conductive traces or lines at
25  the first side 212 of the substrate 210, and (b) conductive bond sites on the projection 216.
After patterning the second mask 224, the conductive layer 220 is etched using a second
etching process to form a plurality of conductive traces 226 on the substrate 210 and a
plurality of bond sites 226a on the projection 216. The second etching process selectively
removes material from the conductive layer 220, but not the substrate 210. The substrate 210

30  can accordingly act as an etch-stop for the second etching process.

Referring next to Figure 4C, a protective coating or layer 230 (e.g., a solder mask) is
deposited onto the workpiece 200 and over the conductive traces 226. The protective coating

9-



25 the first side 212 of the substrate 210, and (b) conductive bond
sites on the projection 216. After patterning the second mask 224,

t he conductioveod/ayss 220 is etched using a second et chipFg/ps0@@ssit 0
forma plurality of conductive traces 226 on the substrate 210 and a

plurality_of bond sifes 226a on the projection 216. The second
et chi ng é PO gepprally F%laytq@ﬁﬁf&cﬁwﬁe&tlpa|l39 ﬂ%ﬁ?ﬂ??ﬁea%ﬁd'ﬁe&%@%‘l’les the

| ayer .228 otdtibe BHink B8O éégﬁ_ﬁstop 8&9: Jﬂa@em Hhéd & aﬁp%Q cistdiStatte from the

accor di ngl y act as an et or the secon process.
Ref er ri ngirsteide 212 ofthgusnstra@, 219 lpmgtaepiamavieatinmairowgs or aﬂoelgﬁe suip®® techngue

a sol der S l,S deposi ted t.0 the ece over,

Conduct | I a1 SSB°SIHhES 238138 ebrigulbCikPlafis v i thé Bite? ¥iffade" 517 of the
2008/ 312 4f3dR6d4 bR OPRY Wolkgikée Z&Qa&aﬂﬂg@y mraegeaéxh aﬂhﬂ SihodtR uppe® surface
protective coating 130 descri bed above. For exanple he protective
coati ng HBbdesanof inelideienydares apenings, xoressss, IFRVHies.med’ at a precise

di stance fromthe first side 212 of the substrate 210 ‘using a
pl anari zat i onFlgmcéss 2o pardinbly tselenatict side e:r@se@mtioq@ievsmhf tahmcr@dh@tromc

o the 5 afGfeed 108, RotENed th Nerharke MW pt! A Gl A8 Tufhon.

gener al | yikplréfeRhce Mttt retp Itlﬁlikéicwiﬁp%ﬁemi Migﬂ@@SABOI andrs | Tidevatkplece 300
| ar ge open| ngs, recesses, or_ cavitie gure 5 is_a parti.al 1|é3/
€8

scheh@t i diffess fem dheswarkpieess I&Qaand@@ﬂcwb@@ %hocffa e}etbét:thred'mrlsplmfl@& ingd
300 conf paured,ti EGR GBu r%@rrs horS e} eHen@n%?EBnlgnW'lmﬂBwﬂf altilBied to

i nvention. Like reference nurbers re er to onponents I'n Fi gures
2A- 3C andorfespoiilingimmkipites er 8% pkdtiatisf 28a.s The omduhevc/\mdpiﬁre 3@ can@clade]

200 desc bed above t hat t,,h wWpr k udes one or
Conduct: T SEmBIeceld, PP o ptkedB sORist Basy Aanat Bk h GiRe BF afitndlfiable
corres pO&Sﬁdﬁ@hw)%Oéléiné?dtt EPheOkordieteR ddpletsO3 R 4rd %tmﬂ’il%]é‘rﬁéiﬂy €at i€y not be
coupl ers 302 can include, for exanple, gold bunps or "pikes," solder

bal | 3 cinstrded im/éorpeeméodlmenenohhwbsempmaﬁmsem@tm,u & Eigpelpronic diper
conduct i 2 tg. t

I ncl udedgiﬁﬁpgggnggé%% odth onf%Hﬁt %)sengg"{a E? o%%é%‘:’{aﬁéo s? it ‘Q&kééce 200
m cr oel e&tlgmam)ohthe%rl@ﬁdnesoemﬂnpmﬂlqmoﬁﬁgmﬁqﬁonent (not shovvn) can
be attached to the workpiece 200 (Figure 4C) or the workpiece 300 in

a flip-chip canf bfgioftheqackated ntit@eiettrdnieddvicek Agasibed eb@elxeﬁﬁ teftteiice to
devi ces descrl bed above with reference to Figures 2A—5 can
i ncor por BEaEs 2Acd cathpeoncpeifedaito any af gemyBnd of laggsr én‘!!%ﬁ}oé% cogplex

Syst ggs, sﬁfef’dépjii %g@&ﬁﬁ%eeng 19 Sl 3 ‘Q@ 6;8&6&1 %08 sﬁ ﬁ Eéﬂeﬁlggcﬁ ng’g}gure 6.

schemat i ca lgure 6 e system can | nc proc
602, a nﬁh@sxste@(mo(@ eany inchiie/dvprobbsedd 662, asthemenydddr (OCE h&RAMrﬁRW, flash,

devi ce), out put devi ce 06., and/ or .oth subgyst ar.
conponentilBosteetord; ferica: JoneRiaat euled 2067 AT R Sperems or
r ef er encgorhonbhts 608 S TRAmicroelectronic devices described above with reference to Figures 2A-

5 may be included in any of the components shown in Figure 6. The resulting system 600 can
25 perform any of a wide variety of computing, processing, storage, sensing, imaging, and/or
other functions. Accordingly, representative systems 600 include, without limitation,
computers and/or other data processors, for example, desktop computers, laptop computers,
Internet appliances, hand-held devices (e.g., palm-top computers, wearable computers,
cellular or mobile phones, personal digital assistants, etc.), multi-processor systems,
30 processor-based or programmable consumer electronics, network computers, and mini
computers. Other representative systems 600 include cameras, light or other radiation

sensors, servers and associated server subsystems, display devices, and/or memory devices.
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5 may be included in any of the conponents shown in Figure 6. The
resulting system 600 can 25 performany of a wi de variety of

conput i ng, wormeg46Rg, Storage, sensing, imging, and/ arCrousrens/n3ss17
functi ons. Accordi ngly, representative systens 600 include, vvi t hout
limtatiaqn, ut ers and/ or ot her data processors, for _exanp

deskt op EBW(BB{‘ s0f the sysiem O8RptaYieshouse ’élr%%tlglab‘fi}tloéﬁbs@%bm?ﬂa?ﬁr meiltple,
devi ces ({BerfonneRt8d ThitdRe. gorﬂﬁﬁﬁé{ ey cdfﬁﬁﬁ:ﬂé&u%n&ﬁ%%f S3 19905 g!)ﬁernts%f the
mobi | e phones, personal digital assistants, etc. |-pr cessor
syst ens, Smnpﬁﬂfbwwor&asb'dndudqdncﬂg aadfmabhmteanmmtorﬁeebmcem andany of a
net wor k co and m ni a&)?ngﬁ%ers O her representative systens

600 i ncl e Oggomwtarﬁ’fea% ke # radiation sensors, servers and

associat ed server s tems | ces, nd/ Teno evi ces
WO 2008/ 112465@ LsbarE b il bE Bpeptsii eCimer e CuportmBA; e on
housed i Baw ekl ﬂés@nbﬁ?l Kerdth fah p%i-ﬁds@éléfqﬂuéﬁ*éﬁén Mt thiiNRiout HoBIFR AR Qﬁa?%e

units (e.g., throu a conmuni cati ons netvvork) The conponents of the
syst em 60@de sithe eﬁtlnglfgpnn thel inventiosc aforgxample, prestficeslemenss of aupehithe

devi ces f d val.l eada r
the for egm%él?é%fn%dﬁ? Wbe%%trb;br eg"ﬁ‘?gﬁd tcﬁa é&é&eldf ?0% glﬁ%o Q-b ts %E cttler
t he i nvesibedimesty.e b panicdlag ot bedingle; ke pro‘j&nowérpﬂam odf the Workpleces may
illustration, but that various nodifications may be made w t hout

devi aPi nBa‘fer%?rtdrﬁ‘éeli‘%n%haﬂ?ﬁ apdfpr @Pﬁﬁﬁ%‘mﬁ‘s‘ﬁé@ﬂf‘i"é te thseiestions ]elﬁyand
of the f [

ol eront 5] TP RS PRERTIAY, (RE RS RoP mhUB Sk 6By Y kAl
proj ecti oladnsor ridges on the workpieces nay 10 have ot her di nensions,
shapes, and/or configurations in addition to the projections 116 and
216 described above. Accordingly, the invention is not Iimted except
as by the appended cl ai ns.
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CLAIMS I/We claim 1. A microelectronic assenbly, conprising: a
support nenber having a first side and a projection extendi ng away
fromthe first side; a plurality of conductive traces at the first
side of the support menber, wherein at |east sone of the conductive
traces include conductive bond sites carried by the projection, the
bond sites having an outer surface afLAINIBrst distance fromthe first
side of the support nenber, and wherein at |east sone of the
conductive traces have a generally uniformthickness across the
entire orpgubgtantially the entire first side of the support nenber;
and a protective coating deposited over the first side of the support
menber and at | east a portion of the conductive traces, the

protective coati ng hayi nq% a nmaj or %Eé surface at a second di stance
fromthe firstl-sidé Bere @trgﬁlﬁﬁﬁﬁcf’l RPBFTSerei n t he second

di stance is apphByérilchib¥r hdVhgSARRL 8 e a phdjsdiiof 'eﬁieﬁ&'iﬁg awdaj) ‘ﬁo}‘i‘hﬁé Hril

the outer surface of the protective coating i's generally co-pl anar
with the outer surfiige of the bond sites carried by the proj ecti on.

2. The asse”blagplgltahg git ggn%iiﬁ%{vlért}alggsr at tﬁgwrét 1(fégofgﬂr%rr: gp[]la?ﬁl eCtlgermﬁerem at

attached to th ation
t he di e includes plliessiadointcyofathe terdutiie 1Saoe§; emhrdecc:ahdmuc@u@d&dteﬁ Qaitibé by
outer surface of correspondi

bond, sites The assenbly o
claim 2 wherein t h&ke atéqne@terbﬂﬁlﬂéﬂm %avew?lg@ssugﬁ@ ¥ra Sbgb %%%%?m

a nenory device, amd KRY%de 8f ftid b@fportOhe@b&GERR@ wherein at 1ast SBfie of the
assenmbly of claim2, further conprising an underfill material between

the support nenber comtactiYre irpges rgat ecgensrally whiferm thickness acrpie tizes etirh | oy
of claimz2, furt hEFubCS%{ngySthggmﬁe E}ll‘slljglal) bﬂﬁ '#j’%ﬁ%é% ‘é'ﬁdCOUpl ers

att ached to t he outser suri‘ace of corre I"t'es,
wherei n t he t armotaaive coﬁtntghEpmnedoeérebé ﬁmnslde df Eheaﬁm)oﬁlrﬂm'hbar@ﬁdl htyleast a
coupled to the res ectlvg conduyctj ve coupl ers.

assenbly of claim ithe 9Rducive;teess, Biy RIBlpYesoating lf‘*}"&ft,gea f‘ﬁ‘&’tr outer

extends | engt hwi sesafRBa: AsetBiel dibtaR@tdnPthe Frst iae ofth@gﬁpp%mﬁelﬂéertmrem
support menber. 7. The assenbly of claim 1l wherein the

proj ection is intedicatecopd distaee 8 ppoprintatpdhe same as thg firgthdistance, and
assenbly of clai m Lpwher @l BulPSuBlPBPME pﬁﬁggﬁ@g Cgﬁl%gqs ééneisaﬁly co-planar with

conposi tion
the outer surface of the bond sites carried by the projection.

2. The assembly of claim 1, further comprising a microelectronic die attached to
the support member in a flip-chip configuration, wherein the die includes plurality of

terminals electrically coupled to the outer surface of corresponding bond sites.

3. The assembly of claim 2 wherein the microelectronic die comprises one of a

processor, a memory device, an imager, a filter, or a sensor.

4, The assembly of claim 2, further comprising an underfill material between the

support member and the microelectronic die.

5. The assembly of claim 2, further comprising a plurality of conductive couplers
attached to the outer surface of corresponding bond sites, and wherein the terminals of the

microelectronic die are electrically coupled to the respective conductive couplers.
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and the projection has a second conposition at |east generally the
same as the first conposition. 9. The assenbly of claim1l
wherein the support nenber has a first conposition and the projection
has a second conposition different than the first comnposition.

10. The assenbly of claim9 wherein the projection conprises a volune
of conducti ve Grat erlhalasginbpodethinr wikeeih ithegirojsctiba cofnptikes agidgp drat extends

menber, the volu of cqnduct.i ve eri.al fining at .l east in part a
ot and. of { e RS P angehideY o Brg b et G SHBPRABIESE © he i & o
side of the support menber. 11. The assenbly of claim9
wherein the bond sites have a third conposition at |east generally
the same as the sedbadswesipposi ¢lpioh 1 ofherdie thy prpisetiorols. integral with the suppert
assenbl y 19{;111 %rai m 1 wherein the plurality of conductive traces are

a

conposed o "l east one of Cu, Au, Ag, A, and Pd. 13. The
assenbly of claim 1l wherein the protective coating conprises a sol der

mask deposited ont@Q_ the supstrate and over at |east a portjon of the
conduct i ve tr%ces. he assem%ﬁmqg 2 lagfg@ﬁ*&ﬂbe SHoPeTt Spcimbe it GiShcqmposition

support nREbAE RS B8 ANsdchiE PRAP&Yitich RS tdast generalé- th® RARKIYKE first
m croel ectroni c device, conprising: a mcroelectroni ¢ workpiece, the

wor kpi ececommpeitie.ng-
9. The assembly of claim [ wherein the support member has a first composition

and the projection has a second composition different than the first composition.

10.  The assembly of claim 9 wherein the projection comprises a volume of
conductive material disposed on the first side of the support member, the volume of
conductive material defining at least in part a stand-off extending lengthwise along a medial

portion of the first side of the support member.

11.  The assembly of claim 9 wherein the bond sites have a third composition at

least generally the same as the second composition of the projection.

12. The assembly of claim 1 wherein the plurality of conductive traces are

composed of at least one of Cu, Au, Ag, Al, and Pd.

13.  The assembly of claim 1 wherein the protective coating comprises a solder

mask deposited onto the substrate and over at least a portion of the conductive traces.

[4.  The assembly of claim 1 wherein the support member comprises an interposer

substrate.

15. A packaged microelectronic device, comprising:

a microelectronic workpiece, the workpiece including—
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an interposer substrate having a first side, a second side facing
opposite fromthe first side, and a stand-off extending away fromthe
first side; a plurality of conductive traces at the first side of the
i nt erposer substrate, wherein at |east sonme of the conductive traces
i ncl ude conductive bond sites carried by the stand-off, and wherein
at | east sone of t e icterpdsertsilhstraterlmvimg ahfavteside, gepemdlsidg faning oppwsite from
t hi ckness across the entjire or,substantially the entire first side of
t he interposer substrat e fg{ﬁt ldf’ §rbqs%ﬁz?ndﬁ%t?¥%b%ﬂagd{o&&? 'ﬁ]iélsdﬁ rst
side of the interpasglorafityost tdidectardrdcbe ac AU ¥ of HRCIAGrpIsCHBEate,
at least a portion of the bond sites carried by the stand-off are
accessi bl e at an outer ¥ercHes lesst o of Hiecropdyphiyk trages dnclisle candyctiygebond
accessi bl e portions of i Q.Ejd_o i : I I
with the outer surface g tﬁ%ﬁggl%gebrﬁ%rrgs : 1‘3, %nrﬁgﬁ{og{%gg??g%&c SMI % i the
coupl ed to the workpi eceoiductavef trdcps bdhvicm generallyunidierirothjcknése across the entire

m croel ectronic die including a.plural.it f .t inals electrically
coupl ed to correspondi n§" %@Elggtﬁﬂglﬂée B ?F%l%es&gﬂé ]tnﬁ:’épogﬁrts Esuéaltﬁ’?]é e
of the sol der maskia saRidr mabk ddposfaldesvenihe TRERRLMheintRpdepl aberaAsend the
m croel ectroni c die. 16. The packaged m croel ectronic device of
cl ai m 15 wherein the wofRpiuele tragss yvhsesieablepsf apertiosy pf the bond sites carried

cross-sectional shape agy QaSsddicorP el dobesViBle! £ Rh 86Rr surface of #e: soldd mask,
packaged m croel ectronic” device of claim15 wherein the stand-off has

a flat-top pyram d crossadebticontie asbespble portions df@he Téspeqiire kmge dites are
m cr oel ectroni c device of clai S.wherein the stand-goff conprises a
ri dge having a generall %eq‘e Faéﬁ %Hﬁ%g%tﬁ@hercfuéeéesmpaggi#glgﬁg@e]f%a%arry at

| east some of at herbdadronict die, coapidd Wb etheiworkfiece indgeflipxhipnelgnfiguration, the
| engt hwi se across at, | east a portion of the first side of the

i nt er poser substr afl@@roelectmm%gw ingedipg & phgality Af drgunadt elegiralygerypled to

of claim 15 wherei pothgosdiangeceisible b Rlddraghiid &t&fsu%&db’f:fgie\oéf@ldflh glask;

traces, and the bond sites are I ntegral conponents conpose
sanme material . and 20. A system conprising: at |east one of a

processor_and gy EmBh ARV e WAELELT bR knd §354c1008, Ll e processor
and the nenory device includes a semn conductor conponent conpri sing-
an interposer substrate having a first side and a projection
ext endi ng avvayfromthefirst.sifie' ) X ) _ )

16.  The packaged microelectronic device of claim 15 wherein the workpiece has a

generally uniform cross-sectional shape across the entire workpiece.

17.  The packaged microelectronic device of claim 15 wherein the stand-off has a

flat-top pyramid cross-sectional shape.

18. The packaged microelectronic device of claim 15 wherein the stand-off
comprises a ridge having a generally flat upper surface positioned to carry at least some of
the bond sites, and wherein the ridge extends lengthwise across at least a portion of the first

side of the interposer substrate.
19. The packaged microelectronic device of claim 15 wherein the stand-off, the

plurality of conductive traces, and the bond sites are integral components composed of the

same material.
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a plurality of conductive lines at the first side of the support
menber, wherein at |east some of the conductive lines include
conductive bond sites carried by the projection, and wherein at | east
sonme of the conductive |ines have a generally uniformthickness
across the entire or substantially the entire first side of the

i nt er poser sulX:r atdesysendicempxiting:c | ayer deposited over the first

side of the int?rgoser substrate and the conductive |, nes, %théﬁ
diel ectric | ayRreaRRC0d 2 RTOFEFar did 3 PP Levigg Vohergn pldieast gpg ofte processor
wherein at |east sqggiRfiméhayRene sthes @Jeﬁﬁ&h@@ﬁ&@oﬁﬁ:oﬁéh@c&hﬁr%ﬁng—

surface of the dielectric layer and are generally flush with the
outer surface of tHa igicetosest ubgiratgPeving aristasids erha pseieetion extalimg away

having a plurality of c i bhunps physically and electrically
coupl ed to correspondi ngﬁgﬁ%%?}elsgmg%m ons of the bond sites at the

outer surface of theldeblyediconductieylares at the first 2itle oTHe sayiremebercivhdran
20 wherein the mcroelectronic die.is coupl.ed.to the .nterpase .
substrate in a flip-chi Bt Leﬁﬁfsloﬁl?_r%ThBrf‘m&l&m’e liges m?ﬁ‘élesc%‘ﬁ"gm’%;’o’&q S5
20, flu-ther conprisingcarid By M prifjebiond hdlwhsteRiSat dab@RRD iR EdHuctive
exposed portions of the bond sites at the outer surface of the

dielectric layer, and wHeeseihave He geaprallytyn@rpuHickngss wpesyithe agngire or
attached to correspondi %sﬁﬁliﬂlﬁﬂ%ire first side of the interposer substrate;

a dielectric layer deposited over the first side of the interposer substrate and
the conductive lines, the dielectric layer having a generally planar
major outer surface, wherein at least some of the bond sites are
exposed at the outer surface of the dielectric layer and are generally
flush with the outer surface of the dielectric layer; and

a microelectronic die having a plurality of conductive bumps physically and
electrically coupled to corresponding exposed portions of the bond

sites at the outer surface of the dielectric layer.

2]1.  The system of claim 20 wherein the microelectronic die is coupled to the

interposer substrate in a flip-chip configuration.
22.  The system of claim 20, further comprising a plurality of gold bumps attached

to the exposed portions of the bond sites at the outer surface of the dielectric layer, and

wherein the conductive bumps of the die are attached to corresponding gold bumps.
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