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M CROELECTRONI C WORKPI ECES AND METHODS FOR

MANUFACTURI NG M CRCELECTRONI C DEVI CES USI NG SUCH
WOBRERPIEHCES TECHNI CALFI ELD The present di scl oSBEEUSR08/055817

related to m croel ectronic workpi eces and net hods for

manuf acturing m croel ectroni c devices using such

wor kpi eces. BACKGROUND Sem conductor devices and ot her

types of m croelectronic devices can include a

m cr OQIRHROEDECTRONIE! WOHIEPIFCESPARE MIETHODEIFOR
carrier, organic printed circuit board, |ead frane, or

ot her MAN@F ACTURING dEICROELECERONSEC DECIGESYSRE be
attached to interpog| using Direct Chip
Attach (DCA), fnp-imgiﬁ%éﬁﬁﬁg'?@%% wi r e- bondi ng t o
electrically connect the integrated circuitry in the
dies to the wiring of the interposing structures.
Typi cal DCA or flip-chip nmethods, for exanple, include
TECHKINTOSL FIEIgDvery smal |l bunps or balls of a conductive
material (e.g., solder) onto the contacts of a die.

The bunps are _then _connected to correspondjng contacts
orTfﬁaBFé’}Sf‘é’ﬁ discloswre ipselated tor mwh‘%@roqnf gtarkpigces; gid methods for
t tr| C
manu?%&l us Iircf')erll&tr?ﬂfc degrc{eé’gs;iﬁg on ent| onal flip-chip
asserrbl y 10 i ncl ud| ng a m croel ectronic die 20
BACKGRQUNDed for attachment to a substrate 30. The die
20 includes a plurality of conductive bunps 22

anged in anp array .a nganatlye ide of the die
S deices F0; SibRaRes B f%ﬁ?eﬁwg& devicas ggfy include 2
C K0
mlcrc%llﬁé rglélg d}% a@(?nigeﬁ dfoe eég?a)rﬁlﬁé %ﬁ)s Eﬁgﬂﬁf D¥ic gﬂﬁtéd' e#duit board, lead
frameg par dthee type op émerpysing swicameli Nthe elmyt tmu be afackgl o interposing

stmcqﬁerfgiq%ﬁgﬁéé%&%aékt{a& GPCRSHbaichip pninen ot S Scbangg B slecrically
conn&t tﬁeﬁﬁt g&f circt] &fﬁlethé hi&nd ﬂ%r\{/ﬂil?l%%g tﬁé"m?erﬁ@stur}g&ﬁlctl%res. Typical
correspon east I n rt to-the arra nt o

DCACdInﬂiipcdhip/ methualp,sfoz Zxatpled ﬁldlhde dosifing dletle Emb)la Ibump8 odrballs of a
ot her conductive coupler is dispgosed on each contact

condugéive TRAcTiA} At &e 5aI0eR) oRiscths GpRIasts BaR Ais. Jehedninns e e ispanected to
di
oo RO ST PBRt P, G

atﬁlg&rer{??or 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



10

15

20

25

30

die 20 is inverted or "flipped" such that the active

si de bearing the conductive bunps 22 issuperi nposed
wWOowRaR/1c363 espondi ng sol der balls 38 and/ or conPEDUS208$055817

on the substrate 30, and a suitable reflom1process is

used to electrically an chanl |1y connect the d
superzupased Fith OMERIGg sggie Al AR AT comiagiSelt o th? Sefsirate 30, and a
| t
suita %%ﬁ%ﬂ/ ﬁce%érqgstng Ogt %19%1?12?%)0%}1 E@c%‘%pnpcalﬂﬁe nts tjﬂ@ §# 20 to the

substﬁﬂa/];(l oAfreintiafillf aterials(noestywn) mythett Be dﬁpdsstedﬁm Itlm m between the
tatic electricity, and physical inpact) and t

dic 2 A FHBSITRR AVrie PFOIROthY ComPORCRIFAFAM GPVW?EH‘H}"%‘ fzfefO{Sdetgh dnoisture,
partlcgd'ﬁ?esst Et%@eé&'{lgl-[g eanﬁg)%gglgéllllngjg@g ?ﬁd ﬁ)l e un (rh?é H(mcal attachment

|ng

ofthdméeon@theahmat@m or two sides of the flip-chip
device, and the underfill material is drawn into the
gathebindeARl nladrial 88 iRfitaly dosenBRt 8RS itRé tgd;s obiafdetivg ttlba underfill
t he foregoi ng approach, however, is that it my resul

material afongudneeomtyice sides bﬁthecﬂip ahin deits, cmdibe \maéq:rﬁﬂlhma@nel is drawn

o 8500 P BB MRS, T o ROcER B B e s
howe@&'r%oﬂﬂgpft ?nayat'egulp yph lvﬁﬁlera‘Bler mBAKREPcorMREHA bMtReES tH¥RMe 20 and

formwthin'the underfill material. The trench region
the substrated3t hEomgremiple, ewBéh tte yletfilt matarial ﬂstwsaapt fhiel gapthetween the

such voi ecause the I arg voI u rfill
COMPQRFTEF.| 241 g\*‘&ﬁ%ﬁ’ Bicpacers; pRupy&ds g o BE}r‘i"ﬁEms B%@&EFéWt material.
The t%l%élgfl? z Sfpng{?ﬁgg Elgen g?%g fs Cpaﬁ'i! ‘ﬁllﬁy SIISE %{;\fg‘;d ich 3 ﬁﬁ because of
the lagbsbhaie oBGlndeiﬁﬂﬂagllateglaI bezyuired hafilk ﬂhs anel, oDuring subsequent high

el ectrical connections between. these conponents
tempetAR g RIOCeRs e phecAT Hapnediipthesg Wg&éﬁay gﬁ?ﬁatang ffieree the die 20 away

from eﬁ{bg rllt%:l3\r(/‘)g F%?Qﬁg éﬁ%%fllg \%{eé%&/{)ﬂg %ﬁgﬁ%nggcgﬁﬁg Befeen these
compﬁnél’ftﬁ I Ardthtd drdkieRktwite tHio af)]bl’ohch Bntat the uﬂdletﬁihng)fmethod may be

fill material in the gla{) takes time to cure. This ca
very §mgrionsuning| Becpyser tha Jelatively dyras pp befwaen,thg lis 20 amérsubstrate 30
. seFRIY, t e
e LA 860G g SO BB o o can
signifieant]yik@e50 fHeaslerali fifie réipired forat AmifabtngnChe dbeirible
bunps 22 of the die 20. For exanple, the solder balls
38AMBIRLr driWb&R! With R fo?égrokdg %ﬁr&%h (& tHat noPAIPHe BB balls 38 may
to extend between the bunps he correspondi ng
makecomtaxt tsth3be cbrrewndmga@eéuctive\bwms 228@ihtbe alie 20.e For example, the

soldeh Bpliefs mat Smicaly B ety s (. eyt 8O ermbfetvpen e bumps
22 arglgﬂhg%g ﬁJolnﬁwgason st 318 ﬁloéoﬁ‘festfﬁgﬁéj'slﬁgife@&? doaE lof ShPsTRS balls 38

ow process
may be misshapen or smaller than normal and, accordingly, a 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
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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gap may not seal and the result may be an open circuit
bet ween the die's conductive bunp 22 and the
w@argasdendi ng sol der ball 38 and contact 36. PGI/UB20E/055817
of the foregoing potenti al drambacks exi sting
rocess re time-consu cre te at |l east
the reitEce 26 ol i nehiica st cleariCqlonpaegbnt Berfieth suGBSiptapnic dies
and 118 duCiPRAGY wHich @46 5AY ditabiiigoughput of the manufacturing
process for such devices, it is desirable to
i ncreaset he robustness of both the mechanical and
BRIEFI RESCREPANONORJHE DRAWENGSen ni croel ectroni c dies
and the structures to which they are attached. BRI EF

SO 15 5 (REFIALDY SRor Y o pap i Taftrdioponh B poh finiibnal flip-chip

assemiblly BorffiBuRedain $8E0 e WATH SHe Rfect Bf BeGRiodance W th one
aspect of the prior art. Figure 2A i's partially

gﬂ:@t hd ik SP%&[I& séﬂelﬂéﬁt:r qurﬁangf ifush3fibh O8f ©4 3ort10n of a

el ectron wor kpi ece configured 1n accordance

micrcwiethomn waitkysi e enamifigafedtih @cdondamng wdth. anfenthodénétd of shesinvention.
side cross-sectional view taken substantially al ong

| im@urd BE Bs Qf side d#b&s-sebtial Fvidw Nthidn0 Shiedntiany Glshge line 2B-2B of
attached to the workpiece. Figures 3A-3Cillustrate

Figure 2 Agwith a mieronkettionic o atfached tadgheawatkpiase! ect r oni ¢
wor kpi ece configured in accordance with an enbodi nment
ofFigures BAVADillustrateFstayes & adfetddd for Ifoishing taemir@edesroniv workpiece
met hod for, formng a m ¢roel ectronl c .wor kpi ece

configigpd inascerianee %Banambe@nwnf pf the &rveBHORnbodi ment  of
the invention. Figure 5is a partially schematic, side
cfogwres #A+4( Hhistraiccniagss imamethaskbfor domaing @ mmdxqi«t@meic workpiece

nce wth still .another enbodi nent

d
configiieq EeRangs BHik apst Barreén%ode@ef& of BheEETHON | | ustrat i on

of a systemin V\/nl ch the mcroel ectronic vvorkpl ece may
b&igHe ot poraaPadiallpesthemates, EdsCRIosTseationple ¥iet © o9etnaPII°§le°tr°mC

WOr lefesconng cdq Qéjdr&ﬁl% %Vl@lfstltllha%oﬁ{erc'g Bédiﬁl%nﬁ)fthg %%Bh&‘?d

erence to m croe roni ¢ wor pl eces and

uf act u el ectronic ‘f'lx

oy wﬁmf&%gﬁu%éw U G REl onf wheh, 5 anicroelectronic

Workﬁ@ggﬁlhpggugg{.@%tb@cl ude a single mcroelectronic die
tached to a support nenber, but in other enbodi nents

h
DETAILED DESCRIPTION

Specific details of several embodiments of the disclosure are described below with
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,
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,
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m croel ectroni c devices can have two or nore stacked

m croel ectronic dies electrically coupled to a support
WOorRiBai2463he ni croel ectronic devices can i ncl uBEl/UB2908/055817

exanpl e, m cronechani cal conponents, data storage

el enents, optic read/ wjte conponents, or other
or 0thes SPRHOBIUHWACE oRPEERIAIERES BREERS (6 VL08R ARTATiRARpstrates), or

cond five hpleg-s)R er fée@éﬁméryeﬁlﬁocﬁmenyw the invention | gan have

-nmenory), proéessors, | nmagers, ot her types o
configleratiariss coripdrentsa oe praxcedutes difésrert dhah tose dewrtbeéSn this section. A
(e.g.,. doped silicon wafers, g_:ial [ium arseni
persomfé}r; dingiy shilhdn thetcbareiRreow: wcer@yglymc@ms‘mq the invention
C
may BARE 80t SubodinkBhd OB, EREARE MR, YR inflntion, may have other
embodimérie wlltlhv&mﬁdvml ofithehelements shown aad idestsibed dejoon erithsreference to
. or_procedures different than those described in this
Figuree2aitn. A person of ordinary skill in the art,

therefore, will accordingly understand that the
i Rigurei @A nigy phﬁmﬁyosdmna@nbodmmmps ilsttatignidiof | ®ngbrtion of a

i TR S 50 TR o iR BER e o e

inverigh OViviekd Qpéc?ﬁ@dil?n ‘Ff‘gdr@ZK' ﬂl‘tiEt?a?eszﬁf&woﬁép%Ueel(ﬂ)b‘ai @n intermediate
partially schemafic, isonmetric illustration of a

processing stage béfoee arsemmen@mtqrmmpowrt ks been atb@hed f thguvalipiece 100.

d th f. th nt
In prigipl SEEITIG APy, & FHGUPE SDATRTHFS (14E deef Emus g wdior in the
work(ele 280.aTht WoRkSTBGH B3R 1 SGEHHM, Rdn AN Q@ﬁ%ﬁteal 10 having a first

Sem conduct or conponent has beén attached to
side 1 lnpirgjeeticihie). ridge Mitexitandingrawmefemribe sirspade h12nantbe|plura11ty of

cond\?éﬁ,vgtsqrag%tel%dg nav o pec f or gd_lﬁgtr}atggﬂ/ E)Qﬂﬁﬂl ’ rtél!PorE gﬂnductlve traces

120 dx Bl W98 & a3t Bﬁfe{'@fsg carlidd B?‘t’ﬁ ofactiod Bi6. S’T lﬁjeeccﬂq@lgctn% traces 120 are

projection or ridge 116 extendi’ng away fromthe first
condwsdtive lmﬂ:Qarrargédan pldesiedd pagtent orcthedulbstrare] 10 amiesonf@ﬁred to transmit
i n the bstrate

signafSo R oM SR TRU° GHEET) doviers iached 1Bhe Margaece 100 The
work é'l%g R¥HED S di s OF LrOdctiviS coal e GO TMIRF Lizye aﬁe%lder mask)
in a gf

are conductive |inres arrange esire
dispo@ed bhehessubstratatid 01ahd overl acleadti agporon o6 ther mﬂncmve traces 120 The
gnal s to_and/or from one or nore external

proteatwea%qsiélagt 130thes apgutes e UrpeY) spRacsh b % aF é@@sq%glstance from the
first {1&’5 H?(Sf th@ 9\{1 %tce ﬁoorlﬁéll%csgkylﬁ dﬁgﬁﬁ ﬁigCL%E %{3 .%13(% ail below, the

mask) spose e su str

outeranffawm Giin Heefaﬁhecaamdltsﬂaﬁce fpémtthefirso sidedtl Q\cerrbspmdmg at least in
The protective coati ng 130 has an oquter

part '@ﬁb@ hyight,of tegramgotion 116 thalthgjoutes suefage, b?r% tsr?@proxmately co-

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 is 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
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

4-
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first side 112 of the substrate 110. Mire
specifically, as discussed in greater detail bel ow,
WQ pwsadey surface 132 can be fornmed at a di stRBEESIPPRS817
the first side 112 corresponding at least in part to
. the height of the projection 11§ such that the outer ..
devicg), AR HBRECLFDSNEOTap ﬁftsse ioRather (pe ag PRGTRFlegHoTie dEicg The dif 140 can
. 5 . Gl
inchufnfer bl (G £ BgWpRcRARaRRIPPE BIBRH Famhalk 184 Conly one
is shoanébedkevidineonelectit Al apled 3¢ thefinteptatsdscidci(iay) 1423 and e @lurality of
by the projection 116. Figure 2B is a side_. .
conduyctiye dbumps qrotiud bumpy 16 peisclipg ifime cerrepongingdgrminals 144 The

cond&ﬁgg‘tbaﬂﬁ)'s ail4|6yar@|c%ﬂﬁ el %o Qeﬁgg% %.e&hgé'gdeb(%ﬁ Qfesa120a at the outer

subsequent processi g stage”l ich a mcroelectronic

surfacdi E3216€Ché protetive dohisg ¢30 toyeladteicallyeaid ploaically cougle det die 140 to
to correspaondi ng conductive traces 120 of the

the warkprgsedO8. Ip@eysralembadimenis,the dayice dP@ caw further fipgludesan underfill

RS9 BLELRELEF USRS S B akyielb Tolag BT g o 1

to theWoRkipKAE 00 @hd tEProteR afy condusiBrsiimpsal 46 arddegorrespor@itEbond sites
type of microelectronic device. The die 140 can

120a friaey qpataminetioly @ Sedmeistes partigulpies, ¢tshown
schematically), a plurality of termnals 144 (only one
i Asstissussédnprbvioksly (andasshosinaothotic Biguyes@duphd2B), dhe beter surface
integrated circuitry 142, Iliralityo

d f .
132 of Shesprotsebiue peating o) s @REFOBIPE LAl OB Clush gvithy Ggouter surfaces
121 GP'Eﬁeeﬁ&?d‘ di¢pg C}tz% B #S gilcf]ﬁcﬁoﬁh ?1&03613&12& e %Hpéllgég@l flip-chip

are configured to engag e exposed bond sites
assenitiliet hiescritedr preuicuskye with 2reddrendeetop Figuee 1 i (réhicloandinde BBértures or

to .electrically a physically couple the die 140 to
trencheh iy RSB B Cher PO P i Beivrally Bl iyl across the
; fur ' ude (R H | ;
ot Bl 1B WLAIE OB o S o i b,
air pdekéts, aidi@cividste fdire witin the urderfilbmafeiriat 60 BEcaasgithiere are no large

. protect the conductive bunps 146 and_correspondi ng . i
cavitigs 98 OPFR SR2CES PR HiEOHANEH SEHE#ReNRf: Thsverkpisce 19g; et feguire excessive

r . .
amorB AR BIE o, 5 oG SRS AL AR50 i
to fillltBe gayp béthveerp thet cddipgovients,ahé 1ikglihbada off ol ixi thei mEbefilymaterial 160 is
co-planar or flush with the outer surfaces 121 of the
also 16é#@dsi t es 120a on the projection 116. Unlike the

conventional flip-chip assenblies described _grevi ously .
wi Selverab Embediventsoofithe mierogle¢tvniic Hevier | Ydesepibed abays npgy provide

. __trenches in.an.outer surface of the support 2) e .

impraed PGEHEP SR IAPUY AHLFoR S TGRS WAL COER R Sk hip devices.
As dRAUskéPPredfout e tHOLiK RhfseR ihORidCOUGR fid withih Thd @h&sfill Raterial in

chances for air bubbles,

conventional flip-chip assemblies can expand and force the die away from the substrate,
damaging the mechanical and/or electrical connections between these components. This in
turn often leads to failure or malfunction of such devices. In the device 190 shown in
Figure 2B, however, the generally planar upper surface of the workpiece 100 significantly
reduces the likelihood that such voids may form, thereby reducing and/or eliminating the

tendency for the mechanical and/or electrical connections in the device 190 to fail.

An embodiment of the microelectronic device 190 described above with reference to

Figures 2A and 2B includes a support member 110 having a first side 112 and a projection
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air pockets, and/or voids to formw thin the underfil
materi al 160 because there are no |large cavities or

wWopea/183ates on the upper surface of the wor kpPEDESZ08055817
that require excessive anounts of underfill materi al

160... By reduci ng the ampunt. of , underfill teriial] 160 )
116 Gleqdineeevin P F15 HEt G Dok wibh deviee AR i ides opluralty of
condidi¥8! 42099 201 atV Bledfirst idd €12 rb@tetﬁg'éukpmtrﬁ&hﬁér 180 !Some of the
al so reduced. Several enbodi nents of the
condunitive deakesc t 20 imctuddehandesite® 020k sarieh dy the pvajection préosndikaving an

outer it G 2 NOLGISAHE OB irodnf b S {ecuBporhgrember 110. The
. di . ' i o i .

il 136368 RO e 0% e LAPBIBATVE B0 R i 1201 e

suppdrt imentier 1 18saenitl leest « portion pafnitie aodddaivectradee 180e TBlvaprotective
fromthe substrate, danmagi ng the pechani ¢al n(slflj or .

coating bt hascamatos oM SIERAS bz WW@%@@&I&%@@&%@ irstrgides112 of the

suppdd'g \Ilrlfe(&:{{ebgr qu?].e?];] eee%gélll% gisg%s'ls g{] %51&%15 Ef;r‘é:e E%@e Qb 1R fifkt distance

such fawewesutert hefagens? alfite plotettive vpgimg K0 i‘s%bﬁenailytcbq;lanar with the

wor kpi ece 100 significantly reduces the |ikelihood

outerspefaceshid pf s brandnips 1 20aariedhiethy PFIBRHONN Sand/ or

elimnating the tendency for the mechanical and/or .
elladhe embodipenhibisiraied in Figunes 2feand 8B f@mation if the warkpiece 100

o s Ty S SRR RS i
workpidBR0Arld FBIRBES forlBriiA fueh vdrkpiséesSi AlhokikR tAE @ol@ow'ilg description

proj ectionll6 extending away fromthe first side 11 _
does Tiheslwaw theewdiPicsks attiched tel eemisopdugtanl domponents ¢ergu anicrpglectronic

. traces 120 the fir side 112 of the support, nme
dies) i BHeBprEBH dqHePecis Nl o A ep A dEat WP RRFTRs dptFed below can
e B S SAPGAC ol F B BE R RO S
Si ri. . . :
Bt 2021 BSRRe! DR 1 i hed g worgiee
100 iavtordheel witls an Shib®dindeht of thd@ventigaor Figorydiey mbdlsprtidically, is a
at least a portion of the conductive traces 120. The

partiglycehenmatice isoawiinyewsy thraworkpirap 490 atancinitinl sge beforpany external
matelgetblf) 318‘??6 Bgﬁgﬂ%e%rogf_‘ta Sr? ?%rg rgg&%g &[‘t%clrh%%l t3 Itlgiice s%bjs?raf%f 1 IIOh ®The substrate

stance |

110 GRAheHeBieetidst tide 192nmdas sdcbhd kidesit1 40asihapPositeCthe titat side 112.
the outer surface 132 of the protective coating 130 is

The sybpieatell 1§ cyvinglugaan inferposertrabgtate ra print¢deircuitthioard, atlpad frame, or
bond, sites 120a carried t rojection 116..1n the .

emotgp APl EPP Pinty dge sipseph et REish ot gigtohap iy material

(e.g.,Ofestnl e sifRbKRR %€), 1813anic materials other than polymeric materials, or other

suitable non-ceramic dielectric materials. The selection of a material for the substrate 110,
for example, can be based on the particular application(s) for which the resulting

microelectronic device will be used.

In previous processing steps, the projection 116 was formed at the first side 112 of the
substrate 110. As shown in Figure 3A, the projection 116 is a ridge or stand-off extending
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
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Is conplete. Figures 3A-5 described belowillustrate

vari ous enbodi nents of m croel ectroni c workpi eces and
woretoRot=6d or form ng such workpi eces. Al t houghPeTES2008/055817

foll owi ng description does not show t he workpi eces

attached to sem conduct or caonponents (e.

) g.,
the sypstrpigel 10candiniimaxibe sgmppsediafar difigrent matertpbfhanethe sppstrate 110, as
i Lql: i 3 Kk ni S e i .
ey DR PR AL T I B LSRR SRE b 16 e
formedaat tHeyfist sidief Fl2r esihg Sestaraping yaberss,Co kpmpesstion holditgeprocess, a
3A-3C illustrate stages in a nethod for formng the .
depositien process: pHARAhGoTiBbledechninye; nThecwraiegtion 4 1Gicpm haye a variety of

. . i O 4. Fi . .
o SEPSEbETL Sho RSO SIRATR LB Bon T B s o
or cofiipohdift tOVBE lipached td B wbrkpiece N00,i tAt nBitade ob ehivhethaBybstrate 110 is

external materials have been deposited on or otherw se
compgpeca caprt et drsired ronfiguiation f qovdustigs trpeese (ot shewm) upon the

e | LSt aSi i .
s 81 NI FREEEE 15 i LG 8RS 6y Hgentng upon e
particiddt doRifidGord (e. 5. HEEIARSE et &) b theaoBdudiver trdtks thdtishéwh} disposed
board, a | ead frame, or another suitable support
on thergylstrate 1¥@e substrate 110 can be conposed of pol ymeric
materials (e.g., resins, silicones, etc.), organic
meR efeririag et fodfiguiedB, palopdwative (egt, aratal) yent2dishdeposited onto the

[T T T —
The c?&ﬁﬁﬁmv%' m&mﬁ%d&aa?@emﬁﬁbsw RfRE, AL UATARPA bidbi lQJFHﬂgéer suitable

or which"the resulting mcroelectronic device W
materialent combirptien iof umtqriabclssigithe sespes, properties. of leceandnctivedayer 124

was formed at the fiyst side 112 of the substrate 110. )
can b&épgﬁﬁ%nmﬁwwraws 0 ysirs Ve of ity teehnidyes (g8 stamping,

. - . i . ' . i .
o 8 B 0SB, PO LNt RBUIPLLID) et dopencin
on thp campatitiamoflthé maserah andibethe abnfigumgomesftthe fulistrete 110.

substrate 110 and is conposed of the sane material as

t hgs aidbissbébsovhlthe doind@éthRrtrRBP P BRMohduttPNEINRS thith®e arranged
projection 116 nmay not be integral w ththe substrate

on the sgbsinate/ 1010 inmyvavietycoidiffersut prttemsdiatd eanchret formed pn and/or in the first

. n .the suhstrate 110,, as_descri d in greater detail ..

side | LB OF sHOTEIE A0f 5oF 2Pl S, FOx ] of ffiiracion, the

conddckive 4RaBe PR 0 i FIBEke 2B ArB8hdwh &4 a Sérf8 oF kénd#sily'Pardllel strips or ridges,
st anpi ng process, a conpression nol di ng process, a

and theprdsi 2 ipdwralityo oé sisterssitianmegines bstivaeabthe indévidualuwacezhen other
e o BB o e B RS B g R s

and/dr Afthh Shiedtd GHthelsuBst@gy@e or conponent to be attached
to the workpiece 100, the material of which the

S%&Hea}(? is]'&gi(iescross-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,
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.
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conposed, and/or the desired configuration of

conductive traces (not shown) upon the substrate 110.
WE08ax2a0dpl e, the hei ght of the projection 116PCHKS2088/955817

dependlng upon the particul ar configuration (e.qg.,

etc. the co ctive traces (not shown
the s@s@ras 338 % e it s 190 anguprogedty athn SORE CgroRehal factors

Vifinda netal) |ayer 124 is
@8- ep05|té§ng%?%9t g&%?rst 6331&14 of the substrate 110

an atter ed and hed .t th ct t S
17 RS R RRE ey folibe d Bt iy SpEee 152 a o
desirdldistfice fibm thE.firdNdd& 1 1280 tHreHubStite abbe THt Qftéradurfite 132 can be
conbi nation of materials having the desired

formest @ reprecies distpnee &onuth@tﬁrst_esldea byl plangiging ﬂleaﬂfgteic@YP coating 130
usmgt él%emﬁ:ag dlé%clfllet 02 leag%rgo -gglorl; th\éra rsh%t}ie ol rng glro%?sts In several

rng, yS|ca va
embodifvédks H@lv@bem ‘fhe slierduefibe Yapein BeRRSIH la@ﬂae(&ViPéd dﬁtaﬁcé from the
de endlng on the conposition of the material and/or
SubSttdbﬁ‘a 136nin the depesitiart propsss withont pdanptigingAer d@irindings éhe protective
i gﬁ) the conductive traces 120 are conductive |ines
“m‘?$ are arranged on the substrate 110 in a varlety of

different patterns, and can be forned n and/ or in the
f idsillusirgted Illflﬁ‘ffet3§e ﬂéﬁJB"é’ﬂ?C&P% IR 8 sftes 1208 combine to
¢ a .
T I T

accoﬁﬁfgﬂ}eﬁorﬁhfed getien &bfrﬁsﬁ@ﬁdﬁ@tﬁickﬁdss Tpsuchrthati tg @ater aﬁrface 132 of the
include a plurality, of i nterstltl al regions betwee
protegtiee ¢Qaking 104+ appra¥isaately foglanar o8 AbGH MBS OuFf'é\ﬁE’(fé?e 121 of the
th UGt | y. -
vond i S90S SRAHE AAHRAL ) 19YEs 3 SOl ks e
dimeﬂs'l@n atbtogs! ke Eﬁhﬂeswarléiiled:e W0 s8d Sheki avalo Vdrgevcavities, trenches, or
illustrating a portl on of the workpiece 100 after the
depregpigneistthe upres surfasg of dhe verkpiecedB8P.der nmask) is forned
at the first side 112 of the substrate 110. The
priotatheri embalimeintsghdddver,she ppitedivieylaywni3oseay bavean outer surface
diel ectr]j ed ont o t he

132a Jec 1y Bokep 1 il seiebted PO LR CuE SGAcEIA) of the bond
sites TY6A. Aitﬂ&.gg%h nb et sefale Sghienbd ﬂr@&gél? Bmf)lzﬁfaf’ GRhSBE outer surface

spin-on t I ques, spraying techni ques, di ng, or
121 ot Bech pnsaess etherdReéd ot iangubistankinly difésrerie hcmiveeﬁ: the two surfaces.
gether, the protective coating 130 c

t (a
Accorditglys etpReT pUGHo8 Rrass fhscaire By Ky Qs ety elaigeand does
ot 05 R0 R SRR RSP a6 By of st
matefidl2 THuk)es wed hitreit, ¢hel tefm dpeherdlly plandticdr bedéfiredes (42bstantially

and protect them fraom environnmental fact
planar andP or (b) having some minor deviation from plana%ty ? e.g., within the thickness of

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
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

-8-
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(e.g., noisture, particul ates, physical danage, etc.).

As di scussed previously, the protective coating 130
wh2ae8dmn46ut er surface 132 at a desired di st ancBCT/P82908/055817

the first side 112 of the substrate 110. The outer

surface 132 can be for ci se di stapnce from
other PO iTIeS IV En S IR G FH OF 1SETBPBRb G piper miateials. The
substfaf?d L(f‘&iﬁ%{?soﬁ' 'tHQ s 1CRl0 ARGHBYA dbve Wlﬁf‘l%"féréﬁée' t8/Fifre 3A in
anot her suita grinding process. In several
that thesr‘mdﬂtraterﬁl@ ddv:smv éncludehan midgeal pojettiong 1ik82he arojémion 116 of the

med at  the desir di stance from the substrate 130 )
substyoff | Riathers ot eﬁuw@b@@y, RIPFRGEHOTDS PERGE T e bstrafe 210 using

mate%né B e&gl&h%%e%a%&ﬁmw%%tth@&%&% 248 ik bdtgddeat ed in

projection 116 and the bond sites 120a

c n?;'g%ﬁ ! ?pg{’]&\é%{ﬂg s ePngahéonq Qt?\% ) %ér%of\glé)sn&cfg%lge% gﬁltg tﬁ)ef first side

€ pro ect (Y

212 o?@l@@éwsﬁ%mbommdmmﬁdnva 180F P26 RAN ﬁicmﬂet@m ,CAess Al, Pd or other
such that the outer surface 132 of the protective

suitabde a@m@gtm@mat@a@p pFlasxconduetive leperA2Qrman hsrdeppsitad eite the substrate
10§15 R LSS R4 SR8 B, 24 bk v

with Edf&efceSOCHil 8BIB diAFRP Aeputitiip’ the szohdteueetlayee 200/ :Kﬁlrﬁ GRask 222 is
100, and there are no Iardgs]e cavities, trenches

appli@ﬂep‘feegbﬁv @mgluphvoz laefemwban mtfemfé asfshpwa lm,cﬁlglprﬁéée Ty first mask

ectlve |

222 Gk el T ROBLPE R T Sl 2RoBERETR THEGPDLEY i patemed
accor’din%eé )theshésﬂjéﬂ lo¥nfiQE88SEEf Q[)rog&lt@ﬁ/ ot 'i‘ﬁlﬁ@% 8k foraiddasifthe substrate,

bond sites 120a | t hough the outer surface
asde&@@adusgnd®r¢ﬂ@¢bdehy co-planar with the outer surface
121 in such instances, there is not a substantia
diRdfetiaparxbeat Rigare 4Bl,ethb wonductivadasr 220 (IS) etdhe‘cg hsmg tahfirst etching
upper. surface across the entire workpie

procege R foim ¢ RisAHPN o didesesl ongli 2 mrcal d@r%y 0|f éh@ gubstrate 210. The
pro;egt?o\ﬂ Ekgsca? rhagge%ﬂ?f dﬁrﬁ?‘fsﬂﬁ@ytorl?\gwrf)ﬁgébrgg'elg %eplgbed above with
referdnbe td Bigires@AR8CalHoy epdiapla) dn @aer (@% d@i)bi) edrfaéb 2]67) of the projection

substantial ly planar and/or (b) hav
216 e \haxe iagHstansnirpmathe }r§ty51Qee2é2 of thet sw,bﬁtrqtﬁglp rﬁxg;ggetgsthe distance
betwé)e1nI ?qxtérns%f\ét:g gf heq;qgﬁct%r{ Ef% Jnfdot?& ff gEtj mﬁ%‘é 52 81 Substrate 110 (as

ate ages

best Bl REFRAIE 2B).C MOsthe efBodidithisy Hoedver) the @6]66&&13 216 can have
wi t h anot her enbodi nent of the invention. Figure 4A
different éimensions and/or a different configuration. After etching the conductive layer 220,

a second mask 224 is applied over the conductive layer 220 and patterned. The second mask
224 can be patterned according to a desired arrangement of (a) conductive traces or lines at
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

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-
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specifically, is a partially schematic, side
cross-sectional view of a workpiece 200 at an initial
waeemge11363 t he process. The wor kpi ece 200 can i PCT/US®O#055817
substrate 210 having a first side 212 and a second
side 214 facing opposite the first_side 212. The
230 c3pbs genpredlymilenip e nERiRpbEcaating hft descaped have) For pgpmpl, the

f
povo1t U845 S SRURRE RSB &1FBRECE dhfge rom e
first s2dd)2123d5f the sclsfacsZI) afingh plaharizdtieonipabcess dhanahdrsuitaile technique
10 differs fromthe substrate 110 descrj bed above

such mt Hhe episr evelace @32 iggeacrally icq-Ripar Wit theiuter suEfage @17 of the
proj e&?o% elc%?lt%ﬁn r\%ﬁ%ﬂ%{:@?ﬂ% gé&rgﬁlﬁklg agli%%ﬁér%g%( Riahlile shl36th upper surface

that d6b§ﬁdt5ﬁcﬂddé).ﬁiqutge@pﬁlﬁ1ﬁg§@éde@d&s ig¥ chwitis®d on the
substrate 210 using materials different fromthe

nahgrkad s phitelly tRBeRMRS i ‘éro%g-gedtﬁnQIOW%‘f* a Microelectronic
previ ous processing steps, a conductive |ayer 220 was
workpﬁep@é()@ ednfigyred tlhsactondallmeswdb mnzmhqrh@nmdamtentaoé the invention.

Like FhSency R R kB EoA SR C LA G M Mipicce 00
dlffeﬁm%i \V@rk?ﬁ)f@sr 1&?&1&?@ RRcHEROHoVE th 813t e WErkpiece 300 includes
substrate O using processes simlar to those used t
one dlepm’et cariiaciivn dooplerse ok aglaneﬂﬂ%&?eiomllybexﬂe ab osh®wa) t attached to
e to Fi ure 3B.. Af

d ' th .
correRpRgine 1908 Sis3 of tasporgons 18¢a. IB conbicfiye A5miers 03, ap include,
for e%%i}ﬁ fe0 %glﬁcbhrﬁng |cﬁ'y§ﬁkc%2'os<ﬁﬂg Palst @bRGSEHRE SHRRMBri dhother suitable

mask 222 cah be a | ayer of resist
conduntlvarﬁlemmt sThd a&_nichmph@bou]ﬂam&i)@ arataptioadl ¢lementssthat may not be

X atterned according to desi red configuration
incluseh e M SEPAFTES 1§ sHSeA S IoGRSInR éteg’a,bgtmlaft)&?ecggmc die or

d ' [,.N e ngxt
oSSR (SRR 08| SrpulE A BETLECLA "B diipice 200
(Figuké 4G) orahe WoFicpigue@OOSa atflipLhiprooafigurai@st i on or ridge

216 at a nedial portion of the substrate 210. The

Prohe6hd O tiklackagednaifodiédiionR, déVideB eb@ibed tabov & With reference to
projection 116 descri bed above with reference to

Figures gAffegam /e3@cofporated antpl @y ah aoumydad (of. lgrger Lgpqdén) more complex

217.0f th 2

systeR i PHETAN G SPtrlE 9% WRST if RS HBALP AP D FONETHH LY in Figure 6

The §Rteh€06licah QRO 8 IPIERRs A6 b GheRbivf 664 @ , ISRAM, DRAM, flash,
projection 116 and the first side 112 of e subsirate

and/ot 10themgméresty siewice], ninputjoutput? @pvices 696h sandéqrb othienesubgystems or
roj Ect i an

h 6 di ff .
commgRAA D% ThE HEPF SR FETicen Rt Pkt i Tolaranp to Figures 2-
5 ma§ b€ liﬁc‘i‘lﬂieﬁt?ﬁ aﬁ@@fiﬂh@tcbﬂlgoh&b@%o%%Qn F%g@ 80nGhe '?@s%'ﬁir%zﬁsﬂ'eﬁl 600 can

appl 1 ed over the conductive | ayer and patterned.
perfoftheanyeafom svide shriety 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,
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.

-10-
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224 can be patterned according to a desired
arrangenent of (a) conductive traces or lines at the
wo poostiimbdle 212 of the substrate 210, and (b) PCT/US2008/055817
conductive bond sites on the projection 216. After
patterni ng the second mask 224, the conductjve |ayer )
Compopgnis of dhe pysgeny HO0AGny Be boyrgd an arfingle E}%@éﬁsmb“tﬁ% peramultiple,
. i 1y 0 jve tr S t
imerdpllclid b e 2 MAAGED A RNERAAGR, Biluol. B8 dobifBrents of the
systefr600eah hédordihfly inélads Resinhdtir Ethotg ndmey Soragd) ds/idey,eind any of a
. renoves matertal fromthe conductive |ayer 220, but
wide yariety REcquper-redabla mediphe substrate 210 can

accordingly act as an etch-stop for the second etching _
privomstbe fdref@ng, ihgyil drtappreciaieguthat speifia epbodantrity ef the invention

e 4 P BRE b mcinions
madeCRAMNA AV RitnE AFRR (RS Snvehlibn. PIFBE @%AhYR, Qﬁfﬁd"'glgﬁﬁ%fgadf any of the

be generally simlar to the protective coating 1
foregdimgc embedinmnty €an For cexthinzde or t dubstitntetle fdri weher oeleinants in other
30 can_include ap outer surface 232 forned at a .
emb%r%@}%ehapgﬁﬂgr}@é oF GHATRIS, flier plesiioRs ormdgRs qmhthe workpieces may
510 : I . .
have SHRE AR Ry aiabe Soi ol PREGIARI 3R RURGESD (BE pRIGHRES 116 and
216 dpeeritied| dbpve.o-Adcardinglyy the ihventiontie hotslimfited ex2dpt asfbyt the appended
. projection 216. The workpi ece 200 accordingly has a
climseneral |y pl anar, snooth upper surface that does not
i ncl ude any | arge openi ngs, recesses, or cavities.
Figure 5is a partially schematic, side
cross-sectional view of a mcroel ectronic workpiece
300 configured in accordance with still another
enbodi nent of the invention. Like reference nunbers
refer to |ike conponents in Figures 2A-3C and 5. The
wor kpi ece 300 differs fromthe workpi eces 100 and 200
descri bed above in that the workpi ece 300 includes one
or nore conductive couplers or elenents 302 (only one
is shown) attached to correspondi ng bond sites or
trace portions 120a. The conductive couplers 302 can
i nclude, for exanple, gold bunps or "pikes," sol der
bal I s, conductive paste, or another suitable
conductive el enent. The conductive couplers 302 are
optional elenents that may not be included in sone
enbodi nents. I n subsequent processing steps, a
m croel ectronic die or other sem conductor conponent
(not shown) can be attached to the workpi ece 200
(Figure 4C) or the workpiece 300 in a flip-chip
configuration. Any one of the packaged m croel ectronic
devi ces descri bed above wth reference to

-11-



10

15

20

25

Fi gures 2A-5 can be incorporated into any of a nyriad
of larger and/or nore conplex systens, a
WO e@BaesHn ati ve exanpl e of which is a system 6POI/BFk9081055817

schematically in Figure 6. The system 600 can incl ude
a processor 602, a nenory Eggv%e.g., SRAM DRAM
flash, and/or other nenor ce), i nput/output
devi ces 606, and/or other subsystens or conponents
608. The microel ectroni c devices descri bed above with

wekgfigr ence to Figures 2A- 5 may be included in any of
the conponents shown in Figure 6. The resulting system
600 can performany of a wide variety of computing,

pr.ocessjn st ora e in i ng, and/or other
functi dghglqcrﬂﬁlfﬁ'ir%‘ﬁﬁﬁ? f g‘@B’éﬂPgt i 8e systems 600
' rhcé g@m b Yavidgd ﬁ?stt ISR, anﬁo‘ffﬁ‘é{e%f@n RREENBINgIWHS from the first

data processors, for exanple, op conputers,
Iaptopmﬁmmuters I nt ernet appliances, hand-held

S%Vﬁlﬁqe ity Q)ﬁ,c ne tgrlgrpﬁ%gggége 1@% ggg of t asagl? m%?nrg%r GeHencin at least
assi st aghR, of hg dondttivel frile@GRARM cSYRICEUS bond sites carried by the
processor - based or programrabl e consuner el ectronics,

net wor kprojentiett, éhe bowh ditesi laivingoanponter surfate faga first distance from the

representative_ systens 600 include caneras, |ight or
ot her f{ﬁaﬁ%@%@gém@ne@@ and associ ated server

\ave f'iﬁ@f%ﬁ ber and at least
devﬁrﬁe&ﬁ@%coa‘?@ﬁe 881%9 dhelegr)?sf?g(rjns/ng% glg gle der |a1}1 atfeasta
a si nglpi)ruldm bf tle cbrﬁihbﬂl\kwtraﬁs oohe rprdsmd:tiVep(ccm,tmg having a major outer
|nterconnected units (e.qg.

g % Ogm’runl cat i onsb
net wor kSprfagsgt %#ﬁﬁ%@‘ﬁ%"f’ofm‘iﬂﬁbe 15 6108 gty ugport member, wherein
aCCOfd'tﬂslgéc&{hC'd% ok O AppPAiin el HP'SEmECHPtHe BHR' AbtEnce, and
devi ces, and an Fn Wi de vari ety of
conput ewhdremttad loaterrednfa;e d?rtbenptolu@nﬁra ceattigng, geheérally ko-planar with
be appreci at ed t hat speC|f|c enbqdi ments of the
i nvent i thp oRigy sunface 9f thechand sites grsred by HsProigsiises of
illustration, but that various nodifications nay be
made wi thout deviating fromthe invention. For
exanpl eThéapgembiycofallsifent farthér comypridingt zhﬁuér@éleg&i»rﬁg d1e attached to
enbodi nents can be conbi ned or, substituted for oth
the ssippent rmember &t e flinphyp aeandigteation, whsrein dhe e lﬂ%}rﬂdes plurality of
term{FEf ool RaiEh e B0 Mrchee SRESm o dific YBAL Bisoes
configurations in addltlon to the projections 116 and
216 described above. Accordingly, the invention is not
i3t edfmaﬁpmbbsoibglamé wipgyeindbel nucreelestranigdigscomprises one of a

| AVecl ai m
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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1. A mcroelectronic assenbly, conprising: a support
menber having a first side and a projection extendi ng
WoRp/ 1146 t he first side; a plurality of condRCE/UH2908/055817
traces at the first side of the support nenber,
wherein at | east so f the conducti.ve traces include
e nductitgestsay of fim dapheten T IRUIOR 6BiFs R Tgrdnat extends
1 Bhk & ot iRk st SidE bAHR s@hpdit flefribler di St ance
engﬁ%%%?th% ??rstpggle of tﬁg supportsng erF ana a
protective coating deposited over the first side of
the support nenber and at | east_ _a partjon of the .
conductlibfeastymalysof ¢lpgn prwhesenithe p&(aaqt}qqgwﬁavgwg v4th the support
jor outer surface at a second distance fromthe
I rst side of the support nenber, wherein the second
di stance is approximately the sane as the first
di stance, and wherein the outer surface of the .
priot ecthhgeassesally o claimglwhergin the sypparh membgr as @ Figst composition
ter. f :Les.c [
and B Sloi@HEh 65 3ok SAROSER Sy PRhL) Génofly B same as the frst
compeSitipfii Sing a mcroel ectronic die attached to the
support nmenber in a flip-chip configuration, wherein
the die includes plurality of termnals electrically

cqupl ed,to the outer .surface. of correspondi "

o o e el i WGP e STphF BR8P Mot compositon
and tHe SroRRtieEhisONdckofld SorBPoEidnSE HeRAEthah tie MSOERHSRItiond

menory device, an imager, a filter, or a sensor. 4.

The assenbly of claim2, further conprising an

underfill material .bet.ween the.s ort. nber and the
i 05 ool Hhs: PORFBNG 8, i 9 haSirE il Projeliafa oBides' & Sotume of
condidiive hﬁﬁteﬁﬁﬂ’ﬂ[s‘g%bé@lg oft MkUfiRt iside Bf RORUPFdrt iBeMB&DtRE Svolume of
attached to the outer surface of correspondi ng bond
condwitive snatenad defining; at 1¢astint partra stahd-off exténgling lengthwise along a medial
.mcroel.ectroni.c die are electrically coupled to the
pOﬂl?lg%ti}EeﬁWéld&&ﬁ DAL OARCEr s. 6. The assenbly of
claim1l wherein the projection conprises a ridge that

extends | engthwi se along a nedial portion of the first
silde ofThehasseplyosft clamnBerherdin thddond siesohayecf thitdagamposition at

wherejn the projection is integral wth the support
least gg}?sazi,y the same as éhe secon: compoglltlo o? the projection. PP

mem

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.

14.  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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8. The assenbly of claim1l wherein the support nenber

has a first conposition and the projection has a
w@emen4ednposi tion at | east generally the sanmeCEHBS100&055817

first conposition. 9. The assenbly of claim1 wherein

the suppart nenber has a firsf conposition d. t.he )

pr o] ect@dnterRasensubstrlf hay 15t PG, 2179°PEH SR TaFiAS oppesite from

first composhi hfsialOand HGafRRGR BRNgiAL ahh P el idY;

the projection conprises a volune of conductive

mat er i & plirdipp o€ toodudtive trices tat shedfirsdfsidehef thepmberposer substrate,

menber, the vol unme of conductjve terial definjn t .

least in parwh%e@taafra-sto%omee%&téw c'i%ﬁew%u% %ﬂ@uﬁwe bond

medi al porti . ' S | f the support

menber. 11. %Q%rggﬁéﬁ%%ersg%ndﬁfg%%ﬁg wherein the bond

Si t es hwosodder rhdwkrdbpositgdosict itlenfilt sikde @f thegmtepader gubidtate and the

same as the second conposition of the projection. 12. .

The assenbl yoBfuctivgitiaces, wheres # leash a pifion qfithe bend sites carried by

duct | f f
oA 8 SR Bt AP o Huter ST A sofdér mask, and

wher ei n t he wiietiac thev acassiblengotonprofs @ acspottiler bond ksites are
deposited onto the substrate and over at |east a

portion of tgsackalydysh with the euiessurfage ofifhg saldsempsk; of

cl ai I Ny por . GO i 85 .

" b et RE Qb ABuPHRCR" fhe RENEIeck s AR copfiguraton, the
devi ce,mieesaécti®hitodicdnélugingel plidliayiof tevailifls eletridally coupled to
wor kpi ece incl udi ng-an interposer substrate having a
first sogespondingceneassihledond sitergatothsquiteresurfagenof ﬁge solder mask;
first sj ge, and a stand-off extending away fromthe

first side; a plurality of conductive traces at the

f id Bl nfateiR] BétwicBe tHe W GkpPRES AU plicrRERctrodiedad. N at
| east sone of the conductive traces include conductive

bond sites carried by the stand-off; and a sol der mask

d sited over the first side of the.interposer .
st r ab PAERaAdTierllrpRlyatys of il riGBR i worgpiece has 2
generdl1P hiforaicrobs-§dtBoRARHad dcbisss GRS dnltieswbikpidte. st and- of f
are accessible at an outer surface of the sol der mask,
and
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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wherein the accessible portions of the respective bond
sites are generally flush with the outer surface of

wo b@ssal4eer mask; a mcroel ectronic di e coupl eRCT/US1008055817

wor kpi ece in a flip-chip configuration, the

m_croel ectronic die including a plurality of termnals

elRct r AeSste. COPNEMSt o corr espondi ng accessi bl e bond

Si f :

7 Rt Ring of B pPiXeFlor 3O G deP 2o SOhilEln a1 o6E e processor
m cr oelapd theanémoni devickaGnelides apemicgddctor compdreat camprising—
devi ce of. claim1l5 wherein the, workpi ece has a. )

gener alapyiniemaser suksitgteshaving a firgl sidp A9d & erQedtioppgxtending away

entire workp .The packaged microel ectronic
devi ce of cﬁ%%?nﬁ?ﬁr\%}wség%i n the stand-off has a
f1 at - t aplmatinreftondactiredinet anthalfirsthsideeof th8 sufjfvet member, wherein

packaged mi crqel ectronic_ device of ¢laim15 wherein )
the stand- oftt leaskspmecaf the qopductiya\lingg laclgaﬁéPailW“’C bond sites
flat upper ey d to carry at | east sone

of the bond%5| eﬁgosltgggfo%cglrgg n the ridge extends

| engt hw (ﬁ@le@t@fcqaﬁeraiegbﬁﬁﬂtm&r pa fitsosidefoftthe ifiterpobersiubletrate and
of the interposer supstrate. 19. The Ea?ckage,d

ni cr oel ect r dh¢ condugtive lgtescihsi ficlestrigndaver hayig a generally planar
stand-off, the pl (N f UGl i t e €.
bond sites a‘?%°fr?tg‘ge63r%1r%8§n%§§%n é{ c%aer%osrgg% §¥ t{?ﬂg)om sites are
sane mat eri ahkpdétd A thy Vue sutfaceof tendieleatricl Bgat ardnare generally
of a processor and a nmenory device, wherein at |east

one of the gdlushaytothe anter strbacqefithedielectrie dayeranddes a

sem conduct or, _conpone conpr i siAg- [ .
R S S S
ext endi ng avéletfiéy édipldd fos toréspending xpoedd portiohs of the bond
conductive lines at the first side of the support

menber, whersifenatthe putgs surbasaref Bre dielectie layget i ve |ines

i ncl ude conductive bond sites carried by the

projection; a dielectric |layer deposited over the

fixist sritespfent B8 dIAHELOGHRIeif URS hididIe¥Rdnic 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.

23. A method of forming a microelectronic assembly, the method comprising:

constructing a stand-off at a first side of a support member, wherein the stand-off
extends away from the first side;

forming a plurality of conductive traces at the first side of a support member, wherein
at least a portion of the conductive traces include a bond site carried by the
stand-off; and

forming a protective coating over the first side of the support member and at least a

portion of the conductive traces, the protective coating having a generally
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the conductive lines, the dielectric layer having a
generally planar major outer surface, wherein at | east
W@ e/ 10463 he bond sites are exposed at the outBCT/US2008/055817
surface of the dielectric |layer and are generally
flush wth the outer surface of the djelectric | r; .
and a RIA0AG a1 SWE Siics #RA MHGTEIn B 7730 7 pgitign oF the bond sites
conduct.i b[gm@& y Y, ri u :
to cor?glié%(c)ln I ng E%%S S%HSO?@P%@ htgfﬂtet %‘ge}bgﬁrg&gi ?{egga rotective
t he outceatiruridare geferdllyeflubhetitcthe ioutel ayr€ace of the friotective coating.
systemof claim20 wherein the mcroelectronic die is
coupled to the interposer substrate in a flip-chip
config ' . clai . .
coby R phfeg GEclaitl 95 HiAAE P RprSing dfaiing il HBRKically cowpling
a plurakiyasfednative bomps ontaheichmbattronicatie it cdriespending exposed bond sites
surface of the dielectric layer, and wherein the
at the gty SeifaceO T BREPIOtesHVE FRatilEe are attached to
correspondi ng gold bunps. 23. A nethod of formng a
m croel ectroni c assenbly, the nethod conpri sing:
CQ3st r (el A@thdvds bartkinf B4 akvheeihi ftsdchiigd eandfelertiseaplpocdupling the
~ nmenber, wherein the stand-off extends away from.the ,
microejectypnis idifsto the berdysites cpmprisgsiattpching the kit 2 {ip-¢hip eeafiguration.
at the first side of a support nenber, wherein at
| east a portion of the conductive traces include a
bosd siTie Mmathbd & chiim! 1E tﬁitl@d?%ﬁ'fﬁri&sir%l‘ﬁbpﬂ}ﬂﬁ Rl éaterial between
protective coating over the first side of the supFort )
the mieratlectramiel digt anideths tsuppqrbmembar aftertatiaching @nd elegtrically coupling the

. _traces, the otective cpating having a
mlcmﬁifﬁgrpléllcl%‘luﬁlﬂtb? SWﬁ]oBtrmSIE}Bgr surface, and wherein at
| east a portion of the bond sites carried by the
stand-of f are exposed at the outer surface of the
pr2Gt ectTheemethmdi of) cluird 24, efurthere eethprsing (itacking e phwality of gold
outer surface of .the protecLive, coatjng. . _The.. .
bumiRep GRPRCR Y PP BOn BH1PhE T ST SFIGE Bf T RRHPiLs foating, and
wher&h&ttdchfifg! bifd CQeMiédlg Bowplingatte! YnitbeROMOME! diéCtd W@ Dond sites
on a mcroelectronic die to correspondi ng exposed bond
compsistsesoupling tilee oortdeictise blimpse onfthe mécrpelecteanti¢ die tooeariespending gold
25. The nethod of claim 24 wherein attaching and
bumpsi ectrical Iy coupling the

28.  The method of claim 22 wherein constructing a stand-off at a first side of a
support member comprises constructing a stand-off that is an integral component of the

support member.

29.  The method of claim 28 wherein constructing a stand-off that is an integral
component of the support member comprises constructing the stand-off using at least one of a

stamping process, a compression molding process, and a deposition process.

30.  The method of claim 28 wherein constructing a stand-off at a first side of a
support member comprises constructing a stand-off that is composed of the same material as

the support member.
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m croel ectronic die to the bond sites conprises

attaching the die in a flip-chip configuration. 26.
wab@stetsbod of claim 24, further conprising apptyUSIPOR055817

fill material between the microelectronic die and the

support_nmenber after attaching and el ectricall )
cpl | AetHERRY Of GHIBCE BFTSTPEISHHEFRg:6 SWGsY ot a firt side of a

. nmet hod of claim 24, further conprising
Supp%f?%%%?ﬁé%gnb %rality of gold bunps to respective

eXdepsdtingd®oshdbictieslagér dniethe firsirsidelofithe suppbrttrié@nber; and
protective coating, and wherein attaching and .
elapplyingcalaygr efgesistiando theconsduative layet ahetehiggdhg epndyetive layer to
bond sig esqcomprd s@s coupling the conductive bunps on

the mcroelectronic die to correspondi ng gold bunps.

28. The nethod of claim 22 wherein constructing a

stand-off at a first side of a support nenber

cSpr i sds ragthed i eleim § 1 avherein dheoleyertafgesistds grfirptilpyqgrodresist and

onent of . t.h or. nper. .29, JThe.neth f .
the <FRIBHISHRcr Y SAHREY PlRra L win i h AR gf conductive
traced AtROfiRL sido 6P BePortahethb& couippieed: member conpri ses

constructing the stand-off using at |east one of a _
stdenpsitieg gr weend layer afrigsisis on dhe wendiictiye dayse eafter thedirgt etching
deposi tion progess. 30. The nethod of claim28 wherein

const r &€ (fers1g a stand-off at a first side of a support

MesidMeg heBhdsctive 188 WithCd é6a6ndPetShinB rédeks 1o @kmi(8) the plurality of
conposed of the sane material as the support

menber .®@tductive trecdsodt dlie dirsti side3ofitibe efuppedneiembet.i gl (b) the
a stand-off at..a first side of S aort nmenber
conpr i <88Ry origtss crfiely RsdtREPE onto t ne
first side of the support nenber; and applying a | ayer
of resist onto the conductive layer and etching the
c @3ductTheenethod of tleinh @B whetrin fareomfz @ plural3p of Toreluativdhivabes at the
of cLaim3 1 wherein the layer of .resjst.is.,a first
first yidg, @}_F A SFPRAEMPEH oSS VHTAg aal%feﬁ sofj congugtpiegfaces composed
of at Bh&Une9r PLORRSAg, AGnygrein formng a plurality of
conductive traces at the first side of a support
menber conprises: depositing a second | ayer of resist

on the condugtive, | fter the fir [ .
n34. ”lche method o% Claal};‘le53 %vhte%m tcox?structlgé aesttaf:n -&9 at a first side of a

support member comprises constructing a stand-off at a first side of an interposer substrate.

35.  The method of claim 23 wherein forming a protective coating over the first
side of the support member comprises forming a solder mask over the first side of the support

member.

36.  The method of claim 23, further comprising planarizing the upper surface of
the protective coating after applying the protective coating to the support member to form the

upper surface at a desired height above the first side of the support member.

37.  The method of claim 23 wherein forming a protective coating over the first

side of the support member comprises forming the protective coating using at least one of
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process; and etching the conductive |ayer with a
second etching process to form(a) the plurality of
weadatrye traces at the first side of the suP@bbB2008/055817
nenber and (b) the correspondi ng bond sites carried
y.the stand off. ?E The nmet hod of cl |n123 wher ein )
vapory o‘?%’PﬂB% mﬁeaﬁm y Hege-digieasionsly esterpliteeraphy pgrocpssss,  spin-on
hnﬁ#1 formng a plurality

tec 0 o glf |ve t chs:g%aglggr%%%gg%de?&§ | east one of Cu,

Au, Ag, AI, and Pd. 34. The nethod of claim 23 mhereln

constructing a stand-off at a first side of a support

menber conprises constructing a stand-off at a first

side of an interposer substrate. 35. The nethod of

claim 23 wherein formng a protective coating over the

first side of the support nenber conprises formng a

sol der mask over the first side of the support nenber.

36. The nethod of claim23, further conprising

pl anarizing the upper surface of the protective

coating after applying the protective coating to the

support nenber to formthe upper surface at a desired

hei ght above the first side of the support nenber. 37.

The nethod of claim 23 wherein formng a protective

coating over the first side of the support nenber

conprises formng the protective coating using at

| east one of vapor deposition processes,

t hr ee- di nensi onal stereolithography processes, spin-on

t echni ques, spraying techni ques, and nol di ng

processes.
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