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TI TLE OF THE | NVENTI ON METHODS FOR FABRI CATI NG AND
FI LLI NG CONDUCTI VE VI AS AND CONDUCTI VE VI AS SO FORMED

wOR@HNMbEAE FI ELD Field of the Invention: The ppesaIs007/002150

invention relates generally to techniques for formng
conductive vias of sem conductor device conponents
and, nore specifically, to cqonductive via-formng
techni ques in which conductive material is selectively
deposited on the surfaces of a via hole w thout being
deposited on the major surfaces of the sem conductor

devi ce conponent threpgh GRiTEl: FOEKBORt ends. The
present invention also relates to conductive vias with

sel SRiEHaLh Y ﬁ«gﬁsﬁAﬁﬂIéﬂ‘?ﬂ‘é&tANﬁ Emm c@gﬁ@@n@ VEAS
sem conduc eﬁg Efv th

conductive vias and seni conduct or deV|ce assenblles

that include the sem conductor deV|ce component s.
BACKGROUND Backgr ound q&agghgég_ The paral | el

trends of ever-decreasi er-increasing

abi | i ti¢ld.¢F thBenhne6h:r The gsesemdus&momamscgdnwmyao aehdiques for
for sem conductor devices, seniconductor devi '

TR ROPENC VAo 2 ACEUPRIGEIFISF Jg¥\PF CampapRalty . gpore specifically,

16 LBha IR 8AS Falthifd ARhRiHe EMARhicA CoRASIIG rhRaliAlieselectively
densi t One approach t'hat has been taken to

degesitddton thershEaesstof andahalgsv iy bemerfispesited onthy major surfaces of
ik SGhIdofhc6ORNRES A Al MESILHCONRANRDLS ea&nagsm bfesent’

I'n a given anpunt of ™real estate,” or area. This

iapprtmaciise slaepiocontheiveyirowfth aaieafemhf dem?piéﬁ eprdyictifg layers,
0P AR R SATBRIARYiRe SRBGHARL ¥R HARENAY EaRiRve vias and
use rOVI rica way s tmeen conmponent s
stehatoxametcs uﬂpetce mmﬁéxﬂies dlantinohedd the oemmiandudter devies components.
that are not directly adjacent. to each other. A

conductive via, which may be forned through a circuit

board, an interposer, orBamSEGRmﬂnﬁﬁntor devi ce,

B i g T

ARrlingAsid il 1ﬂ|tHQeleb&oﬁib§1rﬁMb§§' hat&drienf Dndwadof §&@imconductor -
a sem conduct.i ve or conductive nmaterial, and a:

GRS CtaTHEORUSHRE e VicR apsopil s sand rearignduRior S ice Racizasss of
«%@r Qllacr%ﬁéﬁn ?@12@ l.g& E{zérciﬁkf'e)ismg Qé:ﬁhl%ddefnﬁw ohe a?ﬁ%ﬁ&{ @afhas been

he insul ative lining. As h features
t@ken to facﬂltate these trends has been to make as many electncal connections between
components as poss:ble in a given amount of * ‘real estate,” or area. This approach is
épplicable' to both adjacent components and non-adjacent components.

Conductive vias have been used to provide electrical pathways between
components that are superimposed relative to one another, but that are not directly
adjacent to each other. A conductive via, which may be formed through a circuit board,
an interpdser, or a semiconductor device, pr_ovi.de's‘ such an electrical pathway.
Conductive; vias typically include a hole formed through the substrate, an insulative
lining, if the substrate is formed from a semiconductive or condhqtiye material, and a
‘conductive element that passes through the opening and which méy. be electrically -
isoléte;d from the substrate by way of the insulative lining. As with most features of

semiconductor devices, the dimensions of the various elements of conductive.vias also

continue to decrease.
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sem conduct or devi ces, the di nensions of the various
el ements of conductive vias al so continue to

wdear@azide U. S. Patent 6, 841, 883 to Famwort h et par/us2007/002150

(hereinafter "Farnworth") describes exenplary
processes for form ng conductive vias through
sem conduct or device structuces. |In current
state-of-the-art processes for fabricating conductive
vias, via holes are lined with materials -with
| ow di el ectric constants, such as parylene and the
f 1 UOROROPYERT 6,886 885 td F'Bﬁ%ﬁh% al. RhdreRatiet "‘FHrﬁ@&-tﬁ 9.describes
pol ytetrafl uoreet’hyl ene ("PTFE'), fluorinated -
esethplagnprocoipps éQTé:O(mFJEFEO)]dUCtIVS vias through semiconductor device

n f y
ﬁ'ﬁ{%#eg t r%lj %: %é]?to%:#gy ? s eXxlz ﬁ%%gésegjfgngr%ncatmg conductive vias, via
hphsfamhn@hwnbxnyzaéﬂ(fasrmtq)"lawmxyleCMithstane, sreohles tpetyldnge and the

.. du Pont. de. ur an “ »
fEiokonsitpe et SR AR TRERARY e BRGafgegpyiene coTrEn,
flmtriﬁaﬂ'eale&xym)eﬁb@ymamct“mp’f)? Eﬂﬁyi/&iﬁytetrhﬁhﬁbrbéthy]eaé ({BITFE”),

coatings on the s of via holes

et apara g R T b e Gorgatkogptkeitals PEA" hayen are
ek 8 B ES 1. UM Be Wntdury il U@h@ﬁnﬁﬁﬁdérQhéT&dd&ﬁaer‘EFLON®)
the conductive materials that are subsequent|y

- Alfhaugh teesg andsintlaanyteraln graysb wseddp horam V%‘Wéb’c“ﬂi’%“e\?‘i“gﬁ coatings

ARG YGlrA LS oY v home tﬂe@%c%ﬂ”i%%h&@ Wi BEH nsyt@rha@s:terg- \‘f\%lhcon) of

materials, as wel potential for m salignnent
martytSubbteatan deugly @hwbe@a heles arerforned paisihg gpedugtiye materials that

agggﬁot%ﬁg?%a%qmauaea lata%%mmﬁtt%sﬂn an g%ey&hw:snem&we via,

trate throu he conductive’via
ext eribls: lomwnadigsioniof rauctsdnn@cmc mhteriglso s wel ¢het prientzal éor

I‘Igllézrllrl en%tla b Se%dmltﬂ?lgi( al%'éék%aatree uget%qg%{rh\égd \f)bsaﬁva% Yia ho%eﬁ Jpay result
ih shmthed;eéqn mmucmsamand mlmemhsrraxéehmmgh fwiba:h thatcooductive

rocesses, or are-otherw se undesirable. Accordi ngly,
hEXE"S e needs for processes for fabricating

condugitdddeiot, 86meiof the%ir@&é%s@sf thihh@re@ntreal] yrasesl to isbrivate conductive
capabilities whil e enpl oyi n%ga nmon sem conduyct or

N HE COPTRI ST PERHV asialsrgragummest Bt 15 ARIERigeigysed in

sERficdHdRS R el oY e4bricatioh PricEEles, & a\félbﬂq%{‘\yls@fm@éﬁl@ﬂes
for fabricating conductive vias th rou?ﬂma substrat e,
as wefrcqrdingbniteesp afchesAs \Rr@%esé?ﬁfﬁé tcgt%emﬂdlmge vias with

dfte-ceend Hﬁtdlﬁﬁgns\{blﬁsandtéﬂﬁalﬁgﬂQé"%ilg empi@ing B0¥mon semiconductor

I ntermedi ate structures. A nethod for form ng one or
dﬂYRC@f@bﬁi@mmt@M% i ncl udes form ng one or

DISCLOSURE OF INVENTION

The present invention includes a variety of aspects for fabricating conductive
vias through a substrate, as well as semiconductor device components including the
conductive vias, the conductive vias, and intermediate structures. .

A method for forming one or more conductive vias includes fofming one or
more via holes. The via holes may extend fully or partially through a substrate, such as
a semiconductor device, an interposer, or another semiconductor device structure. The
via holes may be formed with a single mask, eliminating the potential for misalignment

between different sections of a via h‘olé, which are formed through layers of different
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nore via holes. The via holes may extend fully or

partially through a substrate, such as a sem conduct or
wdewi7gez217an i nt er poser, or anot her sem conduct BCTAS0C002150

structure. The via holes may be formed with a single

mask, elimnating the potential for msalignnent

between di f f er ent sections of.ga via hole, which are

formed through layers of differentmaterials. The via

hol es may be forned or subsequently processed in such

. away as to facilitate adhesion of materials that are

@#Qﬁaﬁg u’?ﬂés % Hdlkd r?xgg B ‘f‘oxrr&%r@r' sﬂb%e‘&l Ligy gfércfaﬁ‘éﬁ% such a way as to

uch proce e provi di n
fhmhmtaadhfeaoa@f\mzttmﬂmlginembﬁmuﬂbsltmduccmélerem to the surfaces

R R SRR B B SR ARt rovghenca
fEQfR O amesfeamas glae ehilidince aandurfage hivat tienedfides .one or

. nore fans_that I prove ,adhesi.o terial
! GvMRBR eI ek BORESHILE Y dRaUS RIPRT GHor i deledtfi coating

. HRtiRLh&s e driBoRUSTHRARA iffpréVitadhksiol oF @Sndtbdalthaling a low

~conductive material that will subsequent]ly be
dielevtBageedanip oneI9E beThkofiBs Bteriahat UF REages thquipiholes and the
asﬁxuéaﬁ, ef &@ﬁ% thik WHELuRe u%emro-agcs@%te@s@v@mor&ge
on tatlscotnuousvvlthawahole ~
t her éBe ¢lek¢gtr10rrg)atlhe st erfiormed frosuch| acwey pe bl exienst et gn edge of
I
EIER BresOERMIRAL] UL, SELOAMAUELE S ARl for
etaudend Shortingibetweeenemsishsequeintly éabrmaterdl domduétivsayinand the material of

P rlRle Tl iR S SRR ARG RIS PTG Tacer a

may pA&av;&‘mtor lf"ﬂh&ffdjaﬁflersnﬂarlkiehmelno he comatdcdver ¢he surfaces of each

and al . of anln tlvec
7 by ot BaY ok SEePRle st e pies Rl el r G kg Husion
KePWEICA EMRIVFBYE rladridTayd B mﬁll*eﬁ@m&‘eednknﬁlbﬁvé b&atig@r of the

"hol e by a variety of processeé For exanple a seed .
seRsterts Biropghibicl BF vét BRF SX58¢% | ayer” may be formed

and, EhndIRERS $Mt¥rialRAky 6 MRAILE BIDWE VEERSte Bl LVdridty of
fron1unde5|red regions of a seniconductor device

Ig*ppqg;gqsu rl:é)r(eéaglple atsged mg}eé)(al eeptmg s Othsr “bpge layer” rhay be formed
Egs%glép Eellqg%la& o ?etrﬁd%tsgécﬂrrate}rﬂ?ﬁ%ﬁ?gncf@ﬁ% i"f%llons of a

aél I'i'tat ective growth of conductive material at
gesconsticlaydaricontrucwinete astheveaion wefases ehibe sewicoagueior device

strqcttﬂ egll‘l}el %ég?é%gxgﬁsﬁgﬁta‘z&gg%gﬁ gto?{'tgﬁ)?% h&gstﬁlg“ﬁ%{ténal at
eketsrradmnaepns lsech: amdummc/slrfmt@of aichrmzyh@le §"é1|ue,ocmcv elllfyseed
ﬁnggeflra %83 5 %rﬁ ngjf g%shrego é)%%c:n%ng og’@élctgﬁé rag&xc_e structure, the
&dnidu et ver ma(eemgmay(h& salebtvaly p)acbctuhe«b ugh the via holes and over any other
desired locations of the semic'énductor device structure (e. g.', on a bond pad through
which a via hole extends-and with which the 'cqnductive via will communicate).

Fﬁrt_her, more complete fiiling of the via hole may then be accomplished with a '
filler material. If desired, the surface of the conduétive via may:be made flush with one
or more features of thé semiconductor device component. .

~ Once a conductive via has been formed in accordance thh teachmgs of the
present ‘invention, conductive material at the bImd end Qf the via hole ?nd, thus, at the

blind end of the conductive via, may be exposed by removing material from the
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- par t i lalthg dravipggyhwhic

which a via hole extends and wth which the conductive
via will communicate). Further, nore conplete filling

wofod7le2sa hol e may t hen be acconpli shed w t hrarfuskdogn02150

material. If desired, the surface of the conductive
via may be made flush with one or nore features of the
sem conductor devi ce conponents. Once a .conductive via
has been formed in accordance with teachlngs of the
present invention, conductive material at the blind
end of the via hoIe and, thus, at the blind end of the

bROEGHELE HE D émyh@%n%m@*or% £ BBHIPRACATHES tith be

substrate. The sem conduct or
adsembded mmmdeﬂﬁctmw}lyt dvaneded tsemmdr radrevither sgmiconductor devices
.electrically connected to one or nore other -
i Ay 8‘6’}’1% ?’é?n devices in any suitable manher. O her
f eat uD@er frachredaanidgamges of the ppéseaeinlentinewill beconid dpparent to

becone arent .to those of ordi,nar,.
e or BB i e S B e BB B bl sshirgesflion. e
REGH B wifi @@ $he @p@naéteclambended clains. BRIEF .
Cgﬁ%nryg %‘A I'n the draw ngs, which depict
exenplary enbodlnents of various aspects of the’
‘present inventi g SBSCRIPMONIF DRAWISGSE € an
exanpl e ‘'of a technique for formng a via hole
q13 derict @{e@lplquy@gxboglmgnts SHyarous aspects of the
anpl e of a process for forming a via hole.
@gﬁ%F ﬂ”ﬁyhrough a substrate; FIGS. 5 and 6 depict
an exBigS.d wfough® xbklesgefaorexmsh ofzt teelpigus faadesniog agvia hole
nd 8 show fabrication of a barrier
R%&%P ghlﬁgh?¥g%@§ of.a via hole; FIGS. 9 and 10
il usFIGR.4, fzh&ncfmdamtt anesxamaple pf aprmdesqowrtfemmmggt 0d hale
see n%ttg { % aver surfaces of "a via hol e;
nepietg E(B‘]’gb §U8%t ecti ve deposition.of a
C on d UEIGY.& zlrﬁly@ depivedn Sinnipe efa pfocassviioa pb@h\&tm@lsﬁ?acekbf avia
t hrough 14 illustrate an exanple of a technjque t hat
l .oys nonsel ective deposition pr.ocesses t0 forma

_condugicy.e Ry® Eh&%’.%bridaﬁoﬁ Bf i 86@Rer MyefoVérdurfaces of a via hole;

FIGS. 9 arid 10 illustrate the formation and optional patterning of a seed
material coating over surfaces of a via-hole; ‘ |

FIG. 11 represents sele.ctive deposition of a conductive layer over surfaces of a
via hole; . '

FIGS. 12 through 14 illustrate an example of a technique that employs

. nonselective deposition processes to form a conductive layer over the surfaces of a via

hole; . . ‘

FIG.15isa representgtion pf a semiconductor device structure that includes an
electrically conductive, oxidation-resistant film over at least a'portion of a barrier layer,
seed material coating, or conductive layer that extends onto a bond paci of the
semiconductor device structure;

. FIG. 16 illustrates an exemplary process for filling a void that remains withina
via hole with a dielectric filler material; - ' '

FIGS: 17 and 18 show another example of a process for filling a void that

remains within a via hole with a dielectric filler material;
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hole; FIG 15 is a representation of a sem conductor
devi ce structure that includes an electrically
woanmdwoerizee, oxidation- resistant filmover atPCEAS2008/002150
portion of a barrier layer, seed material coating, or
conductive | ayer that extends onto a bond pad of the
sem conduct or devi ce structur. FIG 16 illustrates an
exenpl ary process for filling a void that remains
within a via hole with.a dielectric filler material;
FIGS. 17 and 18 show anot her exanple of a process for
filli VOI | h
i of a8, T} AebPatn PERSRF IRt K R RELE Alh Bith o
cendective matetial; hol € that has. been filled W|th a

o ot % il Tpinoye o @il iBe bR S*?%OE%@%S&MG to

eﬁﬁﬂm&d&n}eﬂﬁ?&s aBbr fdar AAndandlofadiensleof a via
. hol e; FI.GS. 1 through 24 are cross-sectional

repr G- 24 Iﬂéli‘?élgg ﬁ&\ﬁir"ﬁﬁroé%'f;%cqql?a]afﬁp@ﬁ%mﬁquglsospog}mg acts inan_

- RERGRSSE 4 MloctQrHE RBBng h did 1M1 aAMHoifdl bBassWating, surfaces of the

passivating, surfaces of the via hole with dielectric
vimbeleiwith diglecgic materighough 27 illustrate exanpl es of

t he 'ZtS't_RrQ)ug? %79?}5&?‘%@ E%ﬁfes @f &1@%@&58@‘&% bﬁ] attemlng of a

coati'ng ovéer suffaces of a via hole; oug
s8dd arateryl oesingewmer owdaces @predeholat i ons of anot her

exanpl;of SQhr%u ﬁ%ﬁs r%grtosg—%{;ﬂ g 3 %(elﬁgn 8% G Whother example of a
coat i'ng surface e via (ﬂe.vmp dr Ve e :
pratess fad forrhing a @2 mmaarrd oating shiFacentof dre vifi hoteewith diddearic
condu]gtlve | ayers and underlying |ayers over the:

@FPates of the via hole shown in FIGS. 28 through 34;

F| GS. FIgS 33ndkpicts ﬂﬁ%ﬁﬁﬁtﬁdkﬁb&orﬁtﬁ%ér’é&oﬁdlﬁﬂ%llﬂyemfmd underlynrg ‘
gh surface area feature suc ro ness
lf‘)é%fﬁ qrest the Swrfagss of the \geélogef showp laaFﬁS*rSegg B“Qﬂﬁ%ﬁée
adhesﬁFKfS 36 ARt B edpettiVBT BbR tha Pétniion D RSROKILHce area features,
“formation of a dielectric |ayer over the high surface

sHFl a8 EQnahress fertureseon the swetage ofp w3 holglg ?fib@aﬁ‘h adhesion of
rhatleﬁﬁfs rtﬁér@toa Red h@rsusgrgﬁah@fo%aﬁompg 8R%echR 1aheF maﬂgh@mgh

Vi a oelnasemco tor device structure]
surface area surface of the via hole;. ,

FIGS 38 through 42 illustrate another example of a process for forming a via
ho]e ina semlconductor devrce structure; '

FIGS. 43 through 46 are cross-sectional representanons of an example of a
process for formmg a copper conductive via within a via hole;

FIG. 47 deplcts introduction of a dielectric fl]ler into a void that remams ‘within
a via hole following fabrlcatron of a conductive via;

FIGS. 48 and 49 show another exemplary process for fabrlcatmg a copper
conductlve via within a via hole; ' ‘

FIGS 50 through 53 are schematlc representatrons that illustrate an example of .
a process for fabricating a nickel conductive via within a via hole, .

FIGS. 54 through 56 deplct another exemplary process for. formmg a mckel

conductlve via within a via hole;
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FIGS. 43 through 46 are cross-sectional
representations of an exanple of a process for formng

wa 200@pzI76 conductive via within a via hole; Fl &TAR2007/002150

depicts introduction of a dielectric filler into a
void that remains within a via hole foll ow ng
fabrication of a conductive v_i(?; FI GS. 48 and 49 show
anot her exenpl ary process for tabricating a copper

~conductive via wthin a via hole; FIGS. 50 through 53

are schematic representations that illustrate an -
exanblhfs . Sof R A1 8F pf ARSI 00c8idluhifld cn i agind via

habdeparad 1rmmnbmg oenehrqnivarf;llep notesd ifitora Yoo than geraams elidhlin a via

h@Z%EPBftlve a hole; FIG 57 shows
oygngfa f%E%%Qt%C?’%%/ucé’%Bé’éﬁ 'ng a blind end of a

bl i NOF1G. 586 laerésidettidiad fifetdRgtationdH6wingea Edrduetive structure that is
material into a void that renmains W|th|n a vi.,a hol e

seetTed i GegdRetbre Haat bR baek side of dgemcradystar deyieg stggrtyng; and
a Cr OBfGy SR aQRRmARPIPRABA@BEbP B & A AB 1 PiHaPRRNGES Ye
structure that is secured a conductive via at the back
ssdeorsfuctpr slemice sHueiareghadiagpiperaies ga¢hipgs ofthe prysent igyention.
'is a schematic representation of an assenbly that

i ncl udes a seni conductor device structure that

- i ncor por at eMOPECS) F@B (EJARRWGIN&F 3 ERTHEMMNWENIAON

MODE( R) iR %%R\{ @%@EA let&h%go%s%gm, Ehiln r;ay,

devi c& §fructure accor I 'nven
whkoutviirhiatidn, Icomptxsa a mmlcondnmols@vaces(erg ,comndnmty)dewce such as a

evi ce ., a menor ' ,.~sSuch as,a nam i »
S Fation e mrer DR AR S BRodm st gy (SRAMY),
mmhymbrﬁlam&tr)canfyleaﬁslabmfagmmremﬂehfemcayI(yEEPne)wr)emagnetlc
pro rammabl e mermrpé"ﬁﬁﬁ’ % netic random acc%s -
cges'%emﬂs)ry (e A I'ﬁt%l' BP]S@%%%FSOI‘ a4 microcontr eI, an
lm@ﬁ@gb Q8VieQ|dr @hy ofer tyﬁ%&ifﬁgnﬂ&iﬂdﬁetor QEvidg)y afbther elédtRghic
of "sem conductor devi ce anot her el ectronic conponent

eaaponeRy thee ayhe; fabrice 0 SeaRiceBeRFtR dsvigedabrigation techniques, ora

Ju@p{ra&%' oran LEERNYsaN G Sirclt bBaUBRIY ate (e.g., an

I nl erposér,. a circui't board, efc.). As FIG 1

il usﬁSeﬁléisl ﬂéug@mswﬁ@wpndu%wweces&tm@nerle aggording to the

;%%geq{t tl%g 15&?%&%%%9&3& q;’i%‘ﬂ# Qﬁ]a&tﬁl dfface "114 an b.ac side 13
ubstrate “W ace si de

an active sur a bac

dipos 'pp dwint ectivecmrface i 4.eSebatfage &2 ay csmmtsrs atfull b2 pamiipal wafer of

SOTRLLF 16 MY erxalo(re SA rlltlclzo%l gz\{\ﬁl}:l%{ argénide, indium pﬁosphide, etc.), a

semiconductor-on-insulator (“SOJ”) type substrate (e.g., éilicon-dn-glass (“SOG™),

- silicon-on-sapphire (“SOST’), silicon-on-ceramic (“SOC”), etc.), or éven a dielectric

(e.g., glass, sapphire, ceramic, polymer, resin, etc.) or metal substrate.

Semiconductor device structure 10 may be processed to form bne or more’
conductive vias that extend partially into or completely through substrate 12. Processes
of the present invention may be effected at the “wafer level” or “wafer .sc'ale,” prior to
separation of adjacent components from one another, as described in Farnworth.

With reference to FIG. 2, in forming via holes 20 (FIG. 3) through substrate 12,
a mask 40 may be formed over a surface (e.g., active surface 14) of subsirate 12.
Mask 40 may be formed by known processes. "For example, a photoresist may be

disposed on active surface 14 of substrate 12, selectively exposed through a réticle,
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sem conductor material (e.g., silicon, gallium
arseni de, indium phosphide, etc.), a

weeni7monidact or - on-i nsul ator ("SO ") type subst Paras2007/002150

(e.g., silicon-on-glass ("SOG'), silicon-on-sapphire
("SCs"), silicon-on-ceramc ("SOC'), etc.), or even a
dielectric (e.g., glass, sapphyte, ceramc, polyner,
resin, etc.) or netal substrate. Sem conductor device
structure 10 may be processed to formone or nore

. conductive vias that extend partially into or

ﬁemé@éxggyée bhEQt gp oaalémfsé g#@ce;s%d R 06655 Gth@lartt tbefonn a photo

present 1 nvention fected at the."wafer 1level” .
I@Bist'mﬂeroréphbtemasw’l or to separation of adjacent. .
conpopent s one SCI.

Earn \/\%PF’H 4?h fr i lec?l@nceS§31tJ%?e(f gs tf)l}g%h{a[ge matenal remova] from
purtiess &Dor(d—'rbx@no&)u;tphr borghpaishist that e tarried hyaemlnvé@unfme 14 of

et deands tueets iy Dot by RS A TEIouE U bond

. PHRABS YgFertired 4B ¥AFReonBe e te €% Fdrnd 1Y hoResOSPias Bekired.

on active surface 14 of . substrate 12, sel ectlvely

Eeposedorsroagt & & ctifculas. SMare, 8i6vel oped, baked,

ot her WsSBohQf $362Y, vidiokdOBindybd Rl throliSh tlgwb@nd pads 15
photo resist. mask, or "photonask." Apertures 4

. spgkiotaerbarateplshby pHnsingghe BRErioss (@i CpRtar RoHgne @ jof upper bond

éﬁgq\saz[ndfsruggﬂrﬂg rl,b'tﬂzﬁsarcoéx &d eroﬁ% SpdtP& 4%e%%ore etchants -

that are carried hy ive surface 14 of substrate
sigtahledfor rérueying e m&emal oﬁﬁpmf bondipads b% spbst(art 12, agyl any

ml? r?yxg dﬁ?gﬂalq%%qs p?ﬁlr e Re etAﬁfrFt olllr aﬂ% ttﬁ& (jmp fised C}o form via

mvi a esrre
lmsles @9 seytbeoinatropsib &pe set¢leingall dlrmtrou:ns Iaasubssalpua}lys the same rate) or -

?IHFCE}Z'@JAAﬁfpep,e?otﬂ%oﬁ{?pbcad%mslcgl oghcdetcﬁ%rbs g%eﬁ; aL{I%r?y_l_Eselg;ﬁdor forming

expesds Y Whi high ddpeasralies @.e,, heihit-es-wioth, bpadssbtionsl dimension,

u bond. pads .15 and substrate 1 re osed.,.
#hosh Ma%@ffw& aove) BAS BSFd bt eecSuey 8o mask 40
f:Q1 Vig BNk 29 drtiesivdRt @pkiha @ bdeRFBFmERNAIBREE Ve, known laser
Substrate 12,. and any mtervemq‘gtanaterl al layers:.

dwiling progessescRan e gredeMethatreithaia e sk, instogmyea hejer0 in

yd@ug@l@s 20 may be |sotrop|c (Le., etch in all,

di-rections at substantially the sane rate) or

ani soty upgle rpasked0 mapbe usest nghe @yoceanshon ivdle. 3. For example, a
Lot or - . : oles

g%)s(f Q&ﬂ&ﬁﬁﬁﬁg bg g%%dcétbqugﬁv% »Sﬁb?@ridi offugFexf BHn@aﬂﬁs Y5 ﬁhBQ%ﬁ

spabsesEbt Acmadmchq:tnbmg oD rsplvytratrn@:s))e umﬁt torrembvermpateyial

s e R o B
fayerseld, thal taesraldy swredund and oway mraMhe upper bond pad 15 through

apertures 42, prior to the complete removal of mask 40. As'm'ask 40 may be partially
or substaﬁtially removed while upper bond pads 15 and protective 1ayerl 17 are etqhed,
protectivé layer 17 and the remaiﬁing portions of upper bond pads 15 may then serve as ‘

a mask through which material (e.g., silicon) of substrate 12 isr_émqvec_l. Of course, the

etchant or etchants that are used to remove material of substrate 12 are selective for the

matérial of substrate 12 over the materials of upper bond pads 15 and protectivé

_layer‘l7 (i.e., the etchant removes the material of substrate 12 at a faﬁs'ter rate than the

materials of upper bond pads 15 and protective layer 17). The use of a single mask 40
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drilling processes may be used, with or without a
mask, to formvia holes 20 in substrate 12. A single

waorask/4di7oay be used in the process shown i n FPGI/US2007/002150

For exanple, a first etchant may be used to renove

mat eri al of upper bond pads 15 through apertures 42. A
second etchant or solvent may e used to renove
material (e.g., borophosphosilicate glass (BPSG, a

pol ymer, etc.) of one or nore protective |layers 17
that laterally surround and may underlie upper bond

| &%&é@{)&;&g@gg@%@a %&gﬁgg éf ﬂ%{ ﬁ&etz@ thilGexE éa}ﬁ&h%ugh different

r énova ) parti
matesinlant i al | y renoved whil e upper bond pads 15 and

Bna ¢ e FaHbE i Pl of s Pt R Rleact losigea. which do

fdi@Rtena MRy &ﬁo@gmﬁﬂistrhﬂarmbt@lh MBCMCTﬁﬂtadbﬂma|enﬂ§2m Blind via
si.licon) of substrate 12 ‘I)afs ‘ért‘]ie course, the

hal %?acarta@tveﬁawgwf‘%g njeRfiuctpr denise stmeies 10pra -
Rbrisathst Bt @atd Lnd@Boa) B{{‘Wh\(&x JepricodmBchRH RN RstQbure 10 is carried
substrate 12 over -the erials of upper bond pads 15

dingphabrieationef qoageetivewiqy m@ughtSﬁén@MNaw dexigs vEucturgel 0.
mat er ?[:erf&thé]lﬁlb§§ ﬁ&h@tec]-i?n IafG & | ﬁ?)ﬁ @fa HALL24! h@ﬂl fl@ﬁtend

mat eri a dpper "bond pads ‘15 and protective | ayer

- donypletEhethugeghofubatrate 1§ maynks Iforzmmlr ey rampving thel tgparalmf

sg{bﬁggg ﬁe{ﬁ%&% Pg{tul%s%/l%%fmlsﬁ that extend through

er ent e resul'ting via holes 20 may
conpr Ifseplsitomdsk/vas hmdets mak 401 tblfS@hHﬁed]atSM’all chnola! from selected

xtend fully thr hus ude
R Mol bR 157 NGRS 2o B PP RE YR or eatuees
Soseelicargiuefor slemice @ndctoteoro dev/pleosaskifiayite rdfooéd ence the
fabri Eatl on, substra (,not sho %db whi ch.

walgria WM%PKEQVIBE ‘?%?BtCBPB’ is carried during

fabri gag kO 2CONIREEVE bR Yid K10 20 ® R CondisaEently rough to
'device structure 10, Alternatively, as depicted in

facdjtatg adbesion of maksialsshergto. SyenaRuBRdesH aﬂacyd}?pqcéteﬁp@thmugh the
TRLPUPRRIRS bEES BPwhiBBWiPRoIEODOBSD BYe fRARYI &9031 Jﬂx%sequem
material of- substrate 12 through apertures 42 of
pYcessinga Iim@eimiﬁ( witheuykaiingsthggerpeses the preseny mwtt@n via
' | I

18254 o LA DO AT GRLE LR 00 ol BpETIRRE we
, ph {eat ereIsIz@ﬂ‘ Mad)canguetch MldeNH@E (snmepiwm dludfide) HeO-
BRSLAABS o BYRS, (RARYEH, ONEC 1 P NIRFSAIGE CPIBYT it an ST
plasma etch by a deep silicon reactive ion etch ( ‘RIE”), or the like. A]tematwe]y, via

-holes 20, 20' that have been formed by other procésses may be roughened by use of a

suitable roughening technique, such as one of the just-described etch techniques.
With reference to FIG. 5, if_ substrate 12 is formed from a semicoqductor ‘

material or a conductive material, surfaces 24 of via holes 20 may be lined or coated

with dielectric material to form a dielectric coating 28, which prevents electrical

shorting as elecmcal currents are conveyed along c¢ircuitry that extends into or through

.via holes 20. The thickness of dielectric coating 28 may be tailored to position a

subsequently formed conductive via at a-desired location relative to a surface 24 or,
blind end 22 of via hole 20. '
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The surface 24 or surfaces of each via hole 20, 20

may be sufficiently rough to facilitate adhesion of
worb@Ermwzl’e t hereto. Such roughness may be achi e¢eas2007/002150

t hrough the material renoval process by which via

hol es 20, 20" are forned, or by subsequent processing.

For exanpl e, w thout I|mt| ngghe scope of the present

i nvention, via holes 20, 20' may be fornmed by a

tetranethylannonlun1hydrOX|de ("TMAH') wet etch (e.g.,

9:1 HO TMAH), a wet etch w th NH4AF (ammoni um

0\ R B A ST LA hre
letvedilanbyxialedSEHOZ) {viltioh iy depositactby olmmltcclwz@'bRﬁaﬂc)smm(“CVD”)
ternat|ve t hat

el o bl el e 20 n HhymbBh G SFigs. exc

1Rht s Db APRitEOBYHRNCA dcpeitith FriRessesiahd, abusy Rerebdirddn® as a
just-described etch techniques. Wth r ference to .Fl G

miisqddepasition daver (L7 o MR efHiE SR RngieTials or layers

ﬁ&% 8t h%l&rto%r‘aeﬁgéi&td'o\ﬁ@o ERIRED Shrfacy bf aaREarM Dby ¥adwn
es ined or coated with dielectric

pracessesdle- & ,dipﬂlbﬁ‘mttilgd PEREEEr Progrwampd gapgial gangohidation processes
(g"i‘&i Vtﬁggesefﬁéc%f tfﬁ §@ls %Q{s.a&gﬂa@ﬁ hEObfet @@onfe'ﬁrléseﬂ{ds of Rehovot,

conveye ong |rCU|try that extends into or
Istaeb 3ghS yitemb Slogsoragon ﬂfﬁ&fateh'mkﬁ?els@rmfa eicel €¥i itheermal growth,
coat i Y e
FPRRYRIATIR G0 | A ORSS (0 PRI PP (SBEPARRLEY,
Exaraplesiof proeeRds for fbirhing deasielctﬁz Iamfers/am disallesed Gn ABS.a '

onl i mti electric 28 may i ncl ude
A YR A B2 8 SE e & i on s
H@T]QﬁhbﬁdﬁUBﬂO@ﬂWﬁ@ﬂ&fﬂS wspo?zldemm amu(slmwonmsoa
rel atjve ow. t enper at ur e ayer (e.qg.
L o e BRI dBeIeuTE o i Tt crAral 6 R edk gt cover
BpeP BbAEPadleRS $thONoRERGR BT @8t ASlirfdcBUS, ma§ be@lBydg@ehtly -
to as a pul sed dep03|t|on | ayer ("PDL"), or any

@mﬁyﬁﬁaﬁpa%bleﬂecam*@ém clachy eyirameVing vagpus 56&%%1? gfdielectric -

?% lhaueé b%%a%dnqﬁm@é&t% @Wéﬁsro%egséésl@@w@f etch processes.
substrate . known processes .g., sSpin coati n

Eorr expimpde. spmg ﬁmhrfé@lmmweér inawhieh ﬁ%@)?tr:}el REPTEPHS ﬁreéf,eé@géls alow
é%sﬂn‘e glt'éx 1‘?8f lfoﬁg tﬁ% Ml(r#éi‘i%g glg?qﬁ?tqgﬁllobép}n%tefrfapﬂbm horizontal

r I es, , srael D Systens
@ofwes a/umont sobsteatiali femoviiag itffoym iverticat wrﬁace{;\my be used to

% UVC I%%%% :}bn?&srbro&é%%h‘? %‘ie!]é&rlé ? Qi-%e% 28. e§l.tl1cﬁll ]:g‘ggeches may be
Emadmlr eB entﬂ ppind de&seﬂ t() prerent lmdeglreki sineaval Dﬁniaaiyfaissfrom within
% & Srr%p%urfgg spﬁegtﬁ'er téghzngqge% ?for seqec% ﬁ/ femoving regions
of dielecmc coating 28 may be effected with our without a mask (e.g., a photomask,
which may be .s'prayed on, for'. example, by sonic dispense pfo'cesées), which
substan'tiaily fills via holes 20 and through which upper bond pads 15 a1;e exposed, with’
active suﬁace 14 either shielded by or exposed through the mask. When a mask ié '
used, wet or dry, isotropic or anisotropic etch-processes may be':usec.l to pattern
dielectric coating 28. - Of course, once dielectric coating 28 haé been pattcfne'd,'the
mask may be removed (e.g., by known resist strip techniques). As another alternative,

planarization or polishing processes, such as chemical mechanical
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Publ i cati ons US2005/ 0006768, US2002/0137317, and

US2002/ 0137250. |If desired, portions of dielectric
woaeai7iagl728, for exanple, portions that cover BOPAIS2007/002150

bond pads 15 or other |ocations of active surface 14,

may be subsequently renpved. Suitable techniques for

sel ectively renoving various jpagions of dielectric

coating 28 include, but are not limted to, dry etch

processes and wet etch processes. For exanple, spacer

etch techniques, in-which the etch process is effected

p]gnarlzan%%vﬁ&]{lﬁ%'sﬁ%ﬁgtbg%eﬁ F@g{nﬁ?\'e‘ ABRctHciBadndb g GG itive

ner re s materi rom hori zontafl surfaces
sumtcbclutandubﬁhwstqf zmppgir bawmadad it fromverti cal '

S ur f CFcng(uE%y ﬂle?ed:ltjrécf €O tu?llgc Coa%dryace?é o?g%/ ﬁo]@%t L\H‘ﬁﬁ:e 24 of via

protesses
h(B‘IB)QObﬁai firgete 0batad mmm ﬁmt ﬂcﬂhd}i&hﬂaymﬂi eomprisiegan oxide, such as -
undesired renova (g\l‘l_&ﬂ

ag@w()g o§1de fihgpx q fska BFIONCRYF rg@h ?qué;lseg balozln%lssuitable

pﬁﬁE%C tNRliYg b9 HBpdsighr @Gh® fb?ra@ﬂ\yfbrﬂiogﬂicﬁteq“'ﬂ?ﬂalsl’ Ngh&hal
be effected with our w thout a nask

BISNOb OReESRSeS B 1OH - FERPeBE SR PTRTOCH RS éieéa?ﬁﬁ%m%\}ayef 25, 1f

) hiothveibs] anhniaivey dfeldchisc -
p%ggk%nﬁg%ggﬁégnﬁfh?%rggﬁg% %?@hl ugper bond pads lfSCz;re

'ce!xmgédK”WwehSlaﬁqe\Pé* @furia hele 24 ei ther shiel ded by or

eXPOSLg.ty R R Ao ré/i@.avelg ﬁ%lfe]eanuésﬁstam& 591K =2)

dry, icor anisotropic e processes may
miSesk ddpomddtcﬁfd&tlg ioatceqtrfice 2dasgteacly vathol€R0 oounwadhesior layer 25

dielectrjc coating .28 e at ned, the

O P g GBS U5 AGR A OL FBE BT BBt a0t o form

d&?e@ﬂ@!zﬁ@i’s A 4re BafphiBle Wit i thatatiblody rﬁtiteﬁ@llslfﬁ:hn mdrich dielectric .
processes, such as chem cal] nechani cal II[])Jganarl zati.o

lz(yeg\,q".‘ﬁ yreﬁ:ﬂ)lpe hermede @s 1§11 a8 A BalRrA ¥ U EHP YR dvlﬁgm dielectric

nf)a(t&'ﬂlqg gd Ueefo%'ﬂl%:ﬁ 3 ﬁeﬂ(ﬂ;ltéﬂl dES b RE ®F 164- K pREsctiofdeRRlisthat may
In formng a dielectric coating 28 on sufface 24 :
bgfdeposateld@lver sfacs Gdfindade pubprenof ligited tooP#YIEES r st be

(gga}gﬁ\ql%fi EaI-I;E'b E[FEL(&‘IQQ' Q‘f(‘l Atﬁéﬁeﬁlel%étrf‘cm%ﬂs REltifdw dielectric
oXl de, SI

such as a icon oxid The oxi de of first
cadtests tmt Inzaydre deposisd @efefamrn@@ Hywithip wahelgs|29) with relatively

r,ocess
D PR liB BN R A eI M 0.
_proceas epnoxml deovwnd aﬂm:emtlaly@ 20xnapbé Srmedowes distectric layer 26 to
st adhesi o er. 25 rese
s SR PRt b oGP sy RG2S e Hifhote 0.
IGRa Sirantihésida’ hyavEs, sswﬁdaaiheﬂén ddyevR@ nieyl @er@grise/An oxide, such as

asifiengrnios. oRgy Sudbgs PGy bE 3 6otm'8edbF 138 5 Sncluding,

without limitation, deposition of the material of second adhesion layer 27 (e.g., with
TEOS when second adhesion layer 27 comprises a silicon oxide).

Poﬁions of first adhesion layer 25 (if present), dielectric layer 26, and second
adhesion layer 27 (if present) that overlie each upper bond pad' 15 may be removed

therefrom to facilitate communication between subsequently formed conductive

structures and upper bond pad 15. The removal of the dielectri¢c materials of these

layers 25, 26, or 27 may be effected simultaneously/sequentially, as shown in FIG. 6, 0r -

immediately following the fo'rm'ation of each sequential layer 25, 26, or 27,
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. bsmnd:om@gxd@ﬂlqoaw@ﬂ sfiycopecqptainifggmha

may be deposited directly onto surface 24 of each via

hol e 20 or onto adhesion | ayer 25 that coats at | east
weoand7ienge of surface 24. O course, the proceses/uSkmyr/002150

are used to formdielectric |layers 26 are conpati bl e

with the material or materials fromwhich dielectric

| ayers 26 are to be fornmed, .g3 well as the materials

or structures over which dielectric material is to be

formed or deposited.. Exanples of 'l owK dielectric

material s that may be deposited over surface 24

I
At B2 27 R Roretud, SRR gor in any
corabianiiar, saswmetectmc@ht@gé’@t ri'c constants that .may. be .
depog %Fz-gg}g ??Pg,h f‘sf&e? zg er ]a\ye} 5? :%'t% fB%&?O‘?&)dl%&@lc

rela pect relati.vely t
céHileesl IBaTibAkeES2PE. paﬁtnnuipﬂy cmﬁhl fos gmndtn@gjh@tﬁsgpble reactlons

.. layer 27 may be forned ove ect [,i r
oy P FOBRE CHRRY S SIRIER P08 eip By bt gilectric

S over

. c§dﬂnfgaz7890r254xb9t§at@ 32 h g}]ﬁitablbehzlﬁeﬂﬁs flonk e/hidhrisirierdhperi 2nmay be
. layer 25, second_adhesi.on | ayer_27.my co i ‘
fasmiedanelsiie v 0V ISHIO8UGRIR (Tt oatim Bhie (JANEdaatatum (Ta),

tm QxemH’ft%d(_’l‘ta fﬁd@tﬁ&%&eﬂﬁls'@%@re&%t int&rdifagkicigand spiking
thout | [T mtation, deposition of the terial of
t?%%@ when second
adheSAsopluL (€4, h%?rl&quér' %a? be ifbintedby0s6- gfded “Bwrﬂ(et’mfeposmon
of first adhesion [ayer 25 (1f present); dielectric
phmpesesZﬁ wizinkl ugp@‘(ﬂx@om%’faggs {e@eq}ctxge smfpcep}éb §gﬁta§es exposed
at VOVENL ?8 %@2 Bf ye?-ﬂf?:[mﬁ\?&&‘r RAGcelRrulBife 6 af CEBU&Fwith the
% o % ate conmmuni cation between .
rﬁal&ﬁﬂqif eﬂtrier l4yer aed Todhdilitate e sbreavent. eelegine dppgsition of

nggle% § émftg];}%lr g erfrézequg on% onqll ]%dgq hﬁ stgaéaé's '2@'5 9f barrier

‘ecte
§ydml9t aswkak& lrSEIﬂlEE’,l meainlagenaasf lsdm\'mlaycr T Gay be rgmoved from

shﬁ”a@@!iz?) \Dﬁéx’e Ql%podn%h yf &ﬂﬂubyv@matamaaaquld d’»BipmtﬂExmene (eag cause
‘dielectric coating 28." Referr

chesurs b ohppe) o ik T Araerby B i aket b harger

BeriBBhhy BE cffa%el bg R VasieBAGH krﬁi%rﬁ%ﬂo&fedé&@ﬁmﬂludlﬁg but not l1m1ted to,
prevent | ng undesirabl e reactions between

POrEEINS PRLISRE Op PITREFRIOTISCRANEHE o DaRcal polishing,
}rﬁ&t %ecﬂfamghleﬂo?fsfxf rg(‘(“éﬁ'ﬁi ) n&c%%ﬁth@r’#i’ﬁ:t h@kfowk2 in the art..

e material s f barrier layer 29 nmay

f or meSuifagss @ée2831v29$1©ﬁ¥1a|h0m5t?é)c Kishecis eQingrAS ¥ ?am%f layer 29,
rtﬁsée%a'glr)p P#ak)be%?le%!_f O[?%’tlal‘i)a%zﬁe@ With Todeed hadrph Which will facilitate
materi al s that prevent
jubkequetnt gmtb of addsxg.pi dandgctive material on surfaces 24 28s, or 29s, as :
shown in F]G 9. Of course, the seed material of the resultmg coating 30 facilitates
growth or deposition of one or more desired types of conductive materials over
surfaces 24 28s, or 29s. For example when surface 24, 28s, or 29s is to be lined w1th
copper, the seed material coating 30 may itself comprise copper A copper seed
material coating may be formed by any suitable deposition techmque such as a

physwal vapor deposmon (“PVD”) process (e.&. sputtering) or a CVD process As

another example, any suitable process (e.g., PVD CVD, etc. ) may be used to form an

: alummum film on surface 24, 28s or 29s.
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bet ween copper and silicon and silicon-containing

materials. As illustrated, barrier |layer 29 may be
woanimwd210y so-cal | ed "bl anket™ deposition proceesas2007/002150

whi ch upper exposed surfaces (e.g., active surface 14,

surfaces exposed within via hole 20, etc.) of

sem conductor device structwg 10 are coated with the

material of barrier layer 29. To facilitate the
~subsequent, selective deposition of conductive

material, for exanpl-e, on upper bond pads 15 and -

S ur f 3668, Bi %%ﬁk&fdegé’g Lbr? {ech@BEs A2 us@@ tdjﬁﬂfncéoeﬂng B0 Ft!h@seed

-the fma arrier 1ayer 29 may be renbved
m‘ate:rml hnoyatdvensl! of theenposndductaoes efesgimieonstucips dgyige sguegpre 10,

1 f
GO B B LR P o R e

Ive

" (4.8, Greas 6fli¢s ehadl @per baal pals dlStanldg;)Jrface b4, Zﬂsh@m sé&'cm@ﬁngl y, as

e RN B 08 o R o s

atdds! UWyNGitabletiedhiqulel iy l@&u%@ foB fHA€ plirpobe; hmﬂ@dmg, without
polishi-ng or planarization techniques (e.g.,

limtitation; kReWpaPlidrnger Plaraiaatian SrbaHERScal  pol i'shi ng

" (" CMRjvhen %‘acha]cs 2 2R H BE WIRE wiBScdpiRWhsial altBfhadié to separétely
Surfaces 24, 28s, 29s of via holes 20, dielectric

. ropavingpanpger leyert?&randépecl myptsriap goatingsHbfremaeme of g syéaces of

sgﬁlll%o%?%tof) @«%\tlhghlr Yet&RA088s Wdvth ﬁl}fﬁﬁj SRIaSI0, lemgw}e?xkbval

At e SUDSEqUent  growt desired
pearedsiotaybe usad 6 rmbowrbos‘m sdedgnatedal copgng 38and darriesdayer 29. This

S}r@i%fﬁl’ﬁ‘l%\’é\% ggogtegsnrém)é 60 ei arPI ﬁ cgs%e@gl te%ll tnogrgl}é l])"aﬁner
reftefflendrsead hatatiag flfoﬁdurtqepﬂsd hfcanonmlm thempnmdesturfab@ or surfaces
(g\égxgqgg)g&lgg}%re ag élé g%écélggqps w?lgl 6%av1rlxg]€;grn€r {nﬁterlg?and seed material

al h%aﬁ@ﬁﬁwﬂ@ie%b?équ@ﬂtggrbﬁ@l Sﬂdémvysltidrﬁfﬂ cfondlmmrelrﬁaenal is desired
copper opper  seed materi atin be . f or nmed

(Bg- - SMIRPET bab Badfclyo OF SRS ?éh%gfq ges CEIE D Jhtp via
HIRsSI: . Y%mﬂﬁﬁwﬂ' ol ANprbcdRVEY heRideChs Sird Botdimited to, known
sputtering D process.  As anot her exanp] e,. any

spacar sbhetephnjguess Pplishing orRiEnarizgbon &chn)quseArgdhe ks 1 o
form @Hc@ééémrﬂé{@uﬁ'clomlﬂé‘Sé HES BES féfmed 88d Phtte?Rd, VBBductive

bl anket deposition techni ques are.'used to form coating
B@erish@. s oethermt eondutordijled poliimer) ¢tecgmaptes whgssiyely deposited on

ortgtﬂtn&gﬁsse zﬂ%)h%g ) m%m&&t s tHEYLES %}&Lﬁc&oﬂﬁﬁctm layer 32 over

reas where subsequent -deposition o
sm@ﬁad@sciM vfevwmo@m?@l anidsoptixnallgsovesdipper bond pads d§ oppREtons

R R B 1o S BN eSS, oo

eslec&ﬂal;emt;ﬂmtmg inoetsiogplatngeyr dha:tnoéytm/pidmﬂ_g tohtiqaesemay be used.
Conduétive material may be deposited until conductive layer 32 reaches a desired’
thickness, in which case a void 34 (FIGS. 11 and 14) may remain within via hole 20, or
until via hole 20 is completely filled; i.e., no void remains within via hblé 20.

FIG. 11 illustrates selective deposition of a conductive layer 32 on seed material -
.coating 30. For exampie, copper may be selectively deposited (e.g., by electroless or
immersion plating; e.g., with the chemistry available from Pac Tech GmbH of Nauén
Germany) onto a seed material coatmg 30 that also comprises copper. Alternatively, a

conductwe layer 32 comprising nickel may be selecnvely deposited (e.g., by electroless
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areas. Any suitable technique may be used for this
pur pose, including, wthout limtation, known
weabi7gazitg or pl anari zati on techni ques. Wien vPaThisk@s/002150
20 are to be filled with copper, as an alternative to
separately renoving barrier |ayer 29 and seed materi al
coating 30 from sone of the sufaces of sem conduct or
devi ce structure 10, as shown in FIGS. 8 and 10, a
singl e renoval process. may be used to renove both seed
material coating 30 and barrier layer 29. This single -
r.enoval t I
of P A 5 S SR N BB Om Bl b o Qe
miatediab tsathgl 3cthhi corspises thenerposed surface or surfaces
of sgmi conductor device structur
barri ranrﬁ;t[eg}qtlélf tgﬁa}egtéveeolemlélyﬁs%f)tlg?p \Q'mn cogﬁggt\ﬁl\\%qnaterlal to

ferHbSoRdueNe mryewtjz ®Ver d@qﬁms LH @iff vixf haﬂem@lﬂuotdnwiea:mte&}apatltmn
is desired

er ond 1 aQn_sur ,
P@&esszsglayivgs%%f)@do OARFREAPRIY Fﬁﬁwgﬁsfgg %“H%P%“‘; CGVE layers 32
Fﬁgﬁ@:ll e rd%g@é‘iﬁbn PFREES BSshioal iHaaGsh EUQ t}ﬂ'bﬁgm 04, '

mted to acer etch techniq shi n%
“pl andn FiGt 1w ety Eameg et HEVESRE By kBown Prodesses.
ngé)gfrﬁﬁk: £81dihg ll?l'gt H@%c tﬁ@?f@%tﬂﬁderﬁﬁfht f1af1ed0’ may
con Ive materi al g. conductor-filled

cpobsisea phetomask ieay intoriza borpDbine AlBpeioTesi oyer astive surface 14,
sgl%cr:}evew é)gpo%ﬁ%ﬂhg%?%fbrgslﬁué&% @&e&ﬁ\% d28distt &xﬂ&‘iﬁ%@ndeveloped

over sur es 2 vi a hol es
phmd»resmn,t them hh]hylg tig piotopssist. Moskl4@dagludss apertpoast42oHiat are

hgl’?ﬁrdle?(.)ﬁfe{‘ f‘f)gh% |t}|1art] hE\LeC?een ?5 %H N s’:luﬁstrF(\é 192¥%n& with one or

nown e rol ess
mdTeeietéadic platdrial Jayeds oﬁd:@uhgm(éyg i me}:dcaiq q:tgltmg @erqublgyers

: . d: Conduct t :
el OB T 5} R S 37 Bt Bt ver 2
(b2 PIHYSC B 288 93), dpYiehsl1y3éoatdd mh ab]arr@étda)lefir)z9nﬂx)d b}ﬁmilaﬂy including

"within via hole 20, or unt|I hole 20 is co b cgfdls
afseed raterjal goating3Q, oARETWRS ¢ %sﬂ R} FERASY CATiC'PRE" ! paFads

%%pbérl BN 3 55RA Etinge adfReshtdrORatefiald 1 lféiiiﬁttate\/zﬁihesmn ofa -
ayer 32 on seed nmterial coating 30. For exanple

d@@ﬁm@maWﬁvlﬁET@QJectlvely deposited (e.g., by :
el ect ol ass 4@{ s?daﬂ? gﬁzﬁfﬁt‘e%mcﬁm%f a S\Nbﬁé'huteﬂﬁy formed

chem st ry aval from Pac Téch -of uen
o@edmmwy)lamtf‘@',@s §laewn B r1i3ad fremaortigps3g epiaf tiegforementioned

]eggenp{ha‘? 8§er?8% rlfp]:fo‘lr B&E)e i e e{)&mr% ﬁggﬁjﬂs' OF hvel s%}‘ﬁge 34 of

nic ctl eposited (e.
shystaite ¢21pzdress$)of saﬂ:ﬁmnawmﬁi cphung 3 theogtlona}\/b@miler kayer (not

558\31?1}, dﬁgvﬁgtcab § f§§) EHa'?%?erTS p))] u?)?;elab&ﬁﬁsjam ﬁédrmg regions

ISes a
of active surface 14 need not be removed prior to the formation of conductive layer 32'.

Conductive layer 32’ may be formed by any suitable process, including, but not
limited to; PVD, CVD, electrolytic plating, electroless plating, and immersion plaiing ‘
techniqu'es.. Such a deposition or.ﬁlating process may be used to form conductive
layer 32' on surfaces of seed material coating 30 that are exposéd through aperture 42'
of mask 40' and, wheri the, deposmon process is not selective, on exposed surfaces of
‘mask 40’. By way of nonlimiting example, a conductive layer 32' comprising nickel

may be formed on a seed material coating 30 that comprises copper. The nickel may be

- deposited onto mask 40’ and portions of seed material coating 30 that are exposed
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As an alternative to selective techniques for
depositing conductive material to form conductive

woOayermw2132 over surfaces 24 of via holes 20, PCT/US2007/002150

nonsel ecti ve deposition processes may be enployed. An

exenpl ary method for form ng conductive layers 32" by

nonsel ecti ve deposition procegpes is shown in FIGS. 12
through 14. In FIG 12, a nask 40' is fornmed over

~active surface 14 by known processes. For exanpl e, and

not tolimt the scope of the present invention, mask
ﬂ'?é ‘ L RBAbRESKest N@kh la§ ah 1BV, electroless, or

ﬂ%gu% é&ggg%oﬁ?@a st %\I;%r active surface 14, -

1mmew0mpbtlyg@xw§$ -ng the photoresist, devel opi ng the

phot gresi ¢ B ! Etnidved Y&itable .

baki gfélef%ete%r?g ]é%ﬁ!}gl %\12 %8@?@31%&5 apevretu esla ©

péé?cesstebaCoansuzagl\@ﬂemecnxemph of hphaemask, ahzitsuliehle npekntrip

f or ned th|n substrate ,1 Wi t

BT REY PE SHRSHRG) AF ek 20 gFIEEEDI o A8 Fom Wi feonductor
ddvRE 8Ghétufe T 2dryigbra8nosf cmdhéayerlaydi Y doit prevﬁmlsudovghed
wi thout- | imtatjion, adhesjon |layers 25 anl 27 and :

sk 495 2 diftled pEF” ofgepuenndpriesdevics Sudyse 1054 i ghal 1 y

‘coat ad uWidsired pRRISHSRIL sk@y Rfatedid] cautihg B, bPBatriey layer 29 were not
i ncluding a seed material coating 30. Apertures.

) m@@gusdbfer@qwsféor@rﬁxppgdmpes&fﬁ&nb%@ui@r dgxicg ’55%c|:ture 10’

(?%;ﬁcﬂﬁ93n %gggalyqdm&f&b&rﬂ%tr@%ﬂoﬁs of)ﬁctmts%fﬂa@é $4), Bakable

Itate hesion of a desired material thereto. As
prasdssesOhayb¢ hsgdHpgpmale pne epaos ef thes layers ogfogtings following the

% éb%%%ﬁsh(ﬁog %HT% ii6h %, achreﬁ@M?&e%?techrﬁﬁue%r}@i’\fkmovmg these

I ons of eac the aforenenti oned
lhﬁye bscddumigs ,ovmolvabpnmoesseqo@% Wrered wra@r 4By eicharithip appropriate

5Ll A ARl RSP g B0t B
df&:bﬁﬂuc(tﬂ@tlaﬁdi@@ﬂ)nayaﬁ&nﬁbleyeﬁbt ri c. coating 28 that

overlie non-u ear reqgi o '
act i vePdeRalye gf %P’ adn Eg(? #5 t? ?fn‘% BP'%bveq??ﬁert%e seed material
J&E]H@BOO& KHTiGORgetcIo MaehdyRito 8[2per voao guas 15 end ayanaterial of

2' may be fornmed by

an sU|t rocess, | ud
ssmpeusiote IRYefi 2 Goqdymaisue) ciing 3 gS FeFy ey e ﬁm%@“%mde which

S ln%f:&grﬁbﬁﬁﬁe W]@tﬂragess@sni@r QUEie s@b@‘iﬂ@&ﬁcﬁ@h% él@ﬁfénts
Such a deposition or plating procéss may be used t

e m%@nﬂm@t selder byl P@QS condugiive sdaacnst ok keg- ah‘ﬁ%“éfrtF%l
'&&ﬁk@g&% g*%ﬁi\;\ﬂé‘zftés PR ep Em&idq%dﬁﬂgrﬁrpél%c&l%alljptonductwe

he ‘deposSition process is not

edfaim esistaphcestipgs¥imsy b ferardgm ¢amdrctae laygy%,agecbmaterlal

- oa?llr(xé Tt bxntgarﬁélaﬂ%lew Ao&RAAYA 'i'ésYs‘?arlt %}S%ngg@ nf9RirleXhMPle,

comprise aluminum, gold, platinum, or any other oxidation resistant material that is

.compatible with the material of conductive layer 32. Oxidation resistant coating 39

may be formed by a sc)ective (e.g., electroless or immersion piating) or non-selective
(e.g., CVD, PVD, etc.) deposition process. If a non-selective deposition process is

used, oxidation resistant coating 39 may be patterned by known processes (e.g., use of '

.mask and etch processes, mask and lift-off processes, etc.).

With reference to FIG. 16, if, following the formation of conductive
layer 32, 32', a void 34 remains within via hole 20, a filler material 35 may be

introduced into void 34. Filler material 35 may comprise a conductive material, such as
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may be formed on a seed material coating 30 that
conpri ses copper. The nickel may be deposited onto
waoask /0476 and portions of seed material coati ngCB@SEdan02150
are exposedt hrough aperture 42' by any suitable
process, such as an electrolytic, electroless, or
I mrer sion plating process. Thggeafter, as depicted in
FIG 14, mask 40" may be renoved by suitable
processes. Continuing with the exanple of a photonask,
any suitable mask-strip process may be enployed. As

| t}gfz\sla%neéltgrg? GF h}%er%?kﬁé ® fom%ﬁguétfv@%y%@@c@@qg%t oa.rmetal) ora

i ce ruc portions of conductive | ayer
n3Réridl hiadt ipeaupairde ywﬂuvdac tmwe@rl 20273 ROIZKDICUH? tayer B2+ (o4, another -

%ﬁf?%ﬁqd@\ﬂggéagéo%ﬁl{: é B?Ityct)ég’tl Ag égr-ﬁllkﬁ HM‘? éﬁ%ﬁy"r a

d28eMEE enafiial P&. L a @adyriier) e Fillee endrerdah3Sxip @diephid snata{ee;s, molten
. of sen1conductor devi.ce struct re 10'

Al b%g} thggﬁap 6%{&: H@y%&r‘i“ﬁﬁre é’é’b{fﬁ? gfrc )%8%5( be, mq}oduced into

Vi BR6¢ aAﬁ)suna%%% RRER. FReRERER, FRYoRe “bacdillingT pﬂmm in which
one or nore of

ese | ayers or cQq tlngs ollo
oo P inieciigmioally Pk 1ot 44 FaY B G eheR paBeely i

?!Wn RS LEENEY LG HehosS HIBNESE 2 of6AahbRIR and a back
'&ﬁﬁgﬂﬁ prgbesses (e.g., use of wet or %ry etchants

sagept ook udsigatp rlacﬁﬁgre@)itew‘at 3 gaydetdrywvn jntp opid fbby Caplllary action

I t
or' u%?%}n%h%%& 1VpFE%s ur@y(g £ aqracﬁﬁ’rzls edr%gérocsg Shto (\%t?cll gﬁgﬂi?’eﬂosmve

Iﬁeﬁdﬁplcted in FIG. 15, if any of conductlve | ayer 32,

seed er|al coat i 4

oot TG Bl F P sl Y Akl ARE AR AN v
IFItBj ar, Sizh ash&emb BRteay gtevenxaat ¢cmg1u8@ye orudoae ficen bbmgepcured to and .

e whi c i
bR AR L SR b o TR Rl fha 15 Acconingt,
.Eﬁ’l iB0RM:ed IEFIG. 18pairtberid BEmpsd]'dedy tatehsvetl deuds over surfaces of

condtctive elenents of .t ape-.qut omat e ondi.n "TAB") .
- ugipsE bend pad 13804, )‘h‘fso difﬁ'ffé’g B‘ﬁﬁ’dmﬁ%l’?ij igmaé’ﬂ‘a e(“" “Ppe‘) surface 35s

t?xLlleﬁ trfs & el b S @RSHIBE dofpPana® Xl itia tHeQRrfaeS I 54 Ndach Q@béﬂgmd pad 15. - '
9 may be fornmed on conductive |ayer 32, seeg mat efr

coat | ﬁéteg@txvgly, peniged prafj{gﬁ Bga cm@%vpaha ? g}aé/tbgrﬂompleted by

ﬁﬁﬁ%‘\%ﬁh 3O WA crRucBUC Rt Sial CRITRE IR tralddndxaiiple, ﬁ‘ﬂoﬂductwe
inum or any other oxidation resistant. nmater

ﬁﬂ@rﬁﬁ @ gonpaderbsuchyisttin/lend (Th{Pa) soldlerop se-6akkeT 1P%free solder,”™
d
{435 e S|P CURS Sk Copt 3, kb (Ator
m]dnlrr@u/&m) aibqy),s;e'l o@]@qn sugalgle cgnduc@vgmml) pray b)e introduced into

p ggg&lstt Ifﬁl‘;thg rs?r%@%ﬁa, (&Jth%ﬂﬂ?flO%gJ‘n? gtblu}ﬁ% #mﬁbﬁér%nd pad 15.

As 'yet another alternative, voids 34 may remain within the conductive via 38,
avoiding the stresses (e.g., mi'gmatched coefficients of therrﬁal‘expansio_n, mismatched
electrical conductivities or resistivities etc.) that may be cau'sed by introducing "
dlClCCt]‘lC or conductive material therem '

As illustrated in FIG. 20, blind ends 22 (FIG 19) of via holes 20 and thus, of.
conductive vias 38 may be exposed through back side 13 of su_bstrate. 12 by removing
matérial from back sicie 13 of sul').strate 12. Of course, any suitable technique rﬁay be
used to'expose blind ends 22. For example, a sq'-cailed “back grindinig” process may be

used to remove material from a back side 13 of substrate 12 l:mtil the bottom portion 33
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used, oxidation resistant coating 39 may be patterned
by known processes (e.g., use of nmask and etch
worow@esies, nask and |ift-off processes, etc.)PCWiISE007/002150
reference to FIG 16, if, followng the formati on of
conductive layer 32, 32', a void 34 remains within via
hole 20, a filler material 354¢my be introduced into
void 34. Filler material 35 may conprise a conductive
mat eri al, such asthe sanme type of material use to form
conductive layer 32, 32' (e.g., a netal) or a materi al
fé@ﬁfdu’cgﬁgpangflﬁ% %lﬁcl‘("istlgc;gtﬁ@ al B &rdls ﬂf(sggpﬂ}@tl'fi\éﬁ)d 19), is
g., anot netal ,. a netal al
e:cpmddcasu 1uestp:m¢q4 e pnticopritiel o fufl qrp@osepmryﬁﬁstbe V@tl@ug layers of
c%c{ug}wg |v1 lrslec):( 8$ede r'Ilh lex g%e%l b(otf%np Bg%gﬁrﬁ of%ohhﬁétwe layer.32 of

I qui ten

' ezit&ﬁdcﬁﬂutth]ﬁ{vﬁaﬁlSa‘etmrca podt(ymmondlpad woaed spaligomdnetoetleviye |

%: ntroduced into void 34 by any suitable
S$? PBss) For exanple, a known "backfilling" process,

in \MB&R sidd 1ematiBt etibsauahly srobBsbdy gakivitefthe efide, to form
into void 34, may be used. Al ernatlvg*%as|f a ve

lqrget baKoRads ahibe DoEEm 11 8 GOBLHCHYE Y 145) ¥l 2540 g‘?fm

c¥hdudik §radds RAdexdertPlalersil P diBebordyhtdtibadiRind Zandf dthérereatures,
material” 35 may be drawn into void 34 by capillary

- agdesiznd- or. under a negative pressure (e.g., a vacuun),

or forced into void 34 under positive pressure. Wile.

a bunp 37 may be forned by a dielectric filler

-mat erTha follewinsEXAMRLES desasibelvariogs ekaraples php@iressgpihat may be

WREFYERY m%iaa%ggg&saeg?nem St F LD Blan G 368 S Br lfongh
equat e el ectrical conmuni cation

semﬁdmmdpgerd@nndc¢mmbﬁﬂﬁw Accordingly, as illustrated in

FIG 18, dielectric bunps 37 may be renoved .from over -

surfaces of upper. bond pad 15 and, thus, dielectric

filler material 35 nmay hamxﬁmnmmmhr surface 35s t hat

Ilg Sf l\&"stga@%rg%ggg i:g(ggoﬁpg% @'P i Al%?rg}ﬁx\gp’%%ft %/hgrogeéss Lﬁat may be

udé‘d)t&f&& iR hble$2019 a sabaaine U kihd thsviate, 38 paRYyvAIE surfaces 24
onpl et ed by. f||||ng void 34 with a conductlve '
ih%?@fﬁék““ﬂﬁ the illustrated exanple, a conductive = -
fill efn 1B6.08; dvia }ﬁ)lé@(b @%rm%&"ﬁhs%trﬁﬂeryﬂ eﬁﬂllé Bwlﬁﬂé 20 is

sol de a so-calle | ead-free solder," such

.d@@pwf iy Prgnsingenly (p@z}iagy/thgaughtsumt@é% baand E§nﬂt‘1§) known in the art

a%'t nlb?lnh\(ﬁr‘z[ hélg’n’/ \A.gi]c)le% rﬂ% glltér‘nﬂn‘( kxithd %l)lln Yc)tely Ql‘irouéh,

er suit | e conductive materi al f/ elntro uce .
suihsteatg d2d V34 bols 20 hay bé éoraundeb yaany, sudtgbleamagdss,, inglydmgy pithout

]BP{?er 1 ét%? ¥ oi"Q B%Ek gﬁ'ﬂﬁ%ﬁjml& one St r%ﬁxte hiR&%ele uvely remove

remain Wt econ UC lL.ve
nuataridiBof substrate 12, by laser ablatlon techniques, or otherwxse as known in the art.

While FIGS. 21 through 27 depict the process of EXAMPLE 1 as being useful
for forming conductive vias ﬂlat extend through-“blind” areas of substrate 12, which do
not include integrated circuitry or bond pads, these processes may also .be used to form
conductive vias that extend through bond pads that are located over either blind or
.active areas of substraté 12 A V .

As shown in FIG. 22, a first adhesion layer 25 is formed on surfaée 24 of via
hole 20 and on an active surface 14 of substrate 12. Adhesion layer 25 may be formed -

by any suitable process, such as a dépdsitidn process (e.g., pulsed layer
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avoi ding the stresses (e.g., msmatched coefficients

of thermal expansion, m snatched el ectrical
woamdwori7ei ties or resistivities, etc.) that nRgTHS2007/002150

caused by introducing dielectric or conductive

material therein. As illustrated in FIG 20, blind

ends 22 (FIG 19) of via holeg;20 and, thus, of

conductive vias 38 may be exposed through back side 13

of substrate 12 by renoving material from back side 13

of substrate 12. O course any suitable techniqgue my -

£ E “ »

JBEoHASH LT RIPEEAC U5, B4 REm AR Gpofion CALD). o
prmyﬁnrfarremgain ItS@mtfa) kaekheingd ok3lepby alpwtiemperatyre Odeatlon

piiiest seh p et BHeREed it 5 BRlsaf 8165 &bk fnliBZpdAe n

D&kmbes26)qooeed, as illustrated, or until a partial or
- full cross section of the varjous. | of conducti v
Uia SERPEn grpstten Srohen BSAOLlFoOTt f STHeh ap rER Bsedrw K

_ cﬁél@éiﬁ@triu\/[@rllllaylﬁih ag%aﬂﬂer%ammg Cdr tlﬂ(@hltd: avadirkodidiesian layer 25,

_ bottom bond pad 16 of sem conduct or: devi ce str&: ure
%

a3 gepiirddngIfe 233 Dvgyo Hie lowbE & temmeieriy geetesipls fgom which
cgééét'n\’:%%rtﬁ% ftited, ﬁ%efyoffcmeiaﬁ‘fvgiéf thQ FakiRAES g Ae tabBcation of via

ot t om ends of ‘conducti ve vias 3 as well as to form -
hotescRk withgelarisely dargp aspeskrasing anébtté\d%llmfe@%%tfﬁaote@@ﬁhdensny of

c?)%ﬁ}lét%a\;ﬁ%m?gge dﬁ&\?&cdfcﬁﬂdﬂsﬁ'ﬁbe @Saéii% 1{/§ijare§_ Bfer active

oW n escri be various anpl es of
sprﬁacesl;s@sbattiaildm&tltmeqfsed to form various errbodl ments

of cond ctlve v{ A8 t.
R e e L R
maﬁyeé@mmnve nfatedils, Endthtlh satopld aP@hesiamlayeadPlferoéd from a material
process .t hat be used to..formvia | es 20.in-a . ‘
Eaeiransns s i vtk urpliednfur® S8k BuRagy deposiced
hheFeRnd EhdlRsGEH Beet dlélﬁctﬂc@ayéﬂzﬁ as sticawihinl IR Q4§ Second
‘forned in substrate 12. Wiile via hole 20.is d%% é’?fg

may be

. agihegion LT 3d CORIPISE E"ie};ﬂCF%F PR - & B STiCGR O%

ﬂo?me@ Bgﬁmom%cés&st hiehaktsuRshla PLID bNOSOiBcHipges.’ Vi a
hole 20 may alternatively extend conpletely throu

subst Ntk a3 shown i Ri§}- 2528 cardnosiae dayereatihisl mayalso Bl eterred to as
S k. apesenn Bk MMM b St
lop¢rsdt. i Ingthis E)éﬁ;M&éL]g 1, seed material coating 30 is formed by depositing
lungsten over second adhesion layer 27. Tungsten is useful for fac111tat1ng the
subsequent formation of nickel over surface 24 of via hole 20.
Portionis of seed material coatmg 30 that overlie active surface 14 of
substrate 12 are removed, as illustratc:ci in FIG. 26. These portions may be removed by
any suitable process, includiﬂg the use of so-called “spacer 'etc':h”'_techniques, which will
not remove significant portions of seed material coating 30 located witﬁin via holé 20.
Thereafte_r, as depicted in .FIG. 27, exposed‘porﬁons' of second adhesion
layer 27 (i.e., those overlying active surface 14 of substrate 12) ére removed. Again,
any. suitable removal processes may be used, such as a selectxve wet etch (i.e., the

etchant has selectivity for the material of second adhesion layer 27 over seed materlal

coating 30). Thus, seed material coating 30 acts as a “metal mask” that prevents
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mat eri al of substrate 12, by |aser ablation

techni ques, or otherw se, as known in the art. Wile
woehkaB/092178 t hr ough 27 depict the process of EXAVPIUR2M7/002150

as being useful for form ng conductive vias that

extend through "blind" areas of substrate 12, which do

not include integrated circuijgy or bond pads, these

processes nmay al so be used to form conductive vias

that extend through bond pads that are l'ocated over

either blind or active areas of substrate 12. As shown
rér%olfzh%f %?t’xo dfiseS ndlaﬁﬂgsgbﬁ{hak@!ﬂha%%vlaﬁ]efs%mﬁgz&)ef via hole 20

surtace via hol e .and on an active surface 14
veffilesaxipstedipativfs ofeHeesd adhedspdays g rérsovest. med by -

o) o PO G RS ER a n B o BRI R P B s 12 may

aBBLBa reﬁ:’}@ed.atpcgﬁixﬁ ahqyeitablieprosedsimay bé Atdd' t)) reﬁlope nraessal of -

f f. LSO,
e IS0k FauA BTk Ry Plfyine o

HERGORS 8 tnbinUcSeal R QMHs i, sk $Otesd ARyad cngpldpang on
Decenber 26, 2000, Known process“lﬁ@gre then used, to

deposPacadesingd posteprs o gislesmg aysu K by e Peserieptoved, portions of first
a‘éﬂ&ﬁ&? ?Aryer §5'Qﬁht%%eﬂéra%he@?\Jrfa-EEﬁbfq\ﬂ(sﬁ))strzﬁé 12h€ay bds@moved. Any
over t adhesion |ayer 25, as depicted in FIG ~23.
: SDueblte@ro‘rﬁéS@SdmﬂKb@ﬂSqdﬁe remevq thgpe pertions ef figy gdhesign layer 25,
Fﬁ{ﬁgsgﬁ r?oqtlfﬂu‘fed t@y u‘gg of @et &Eﬂﬁ?s 1h£]u[m:% W& etchants that will

thin, fac itating th abrication of via
Ihuioes n@@emltdﬁ firgslaaihesien aybn2 ywithsghestivitaovesthameterial or materials

‘%}f‘ repke%%rrltea acgge glbl’? ceghg)qtshggtr geepé' ty of conductive

on su ate 12 per a given
area over active surface 14 or back side ‘13 thereof.

As the material fromwhic ic layer 26 is
BRI 2

formed may not adhere wel conducti ve

mat er FRES. 2 ShedUpdr3 s islaaened ansthesd amplapes pPocess Khﬁiniady be used to
froma material that will adhere to both the :
Brmaiahaies PPin paybiras i St 0O RV AP de! via
meesd.al , may be fornmed over dielectric |ayer 26, as

shown in FIG 24. Second adhesion Ia¥er 27 conprises a

di el elt FIG ZPaeeia bole 28 iyformgddp pabstiateokd-de) and may be .
for ”Esisfgxo&mwl@r@y%%ﬁ@@adhwen 1@%&%; ?&l&d%ﬁ@u%eé-@oof via-

t echni ques. Next as shown in , a con ducti ve )
halg@p andipincn mye shferedd crfe,spbsftraé@ 12 o Pagtionsof dirskadpegion layer 25

t%gf'%vegﬁe gﬁtwe Te 34 o?g@l% braf®Kare théh fn%‘n%%e@)yf‘ermoved as shown

secon esli on ayer I'n this EXAMPLE 1, seed
meiler.i38l coating 30 is fornmed by dep05|t| ng

Next, as illustrated in FIG. 31, a layer 26 comprising low-K dielectric material
is deposited over rerﬁaining portions of first adhesfon layer 25 and over active
surface 14. Thereafter, portions of diélectric layer 26 that overlie active surface 14 are
removed, é;s depicted in FIG.‘ 32. '

A second adhesion layer 27 is then formed, as shown in FIG: 33. Portions of
second adhesion layer 27 that overlie active surface 14 are subsequently removed,
while portions of second adhesion layer 27 that are adjacent to dlelecmc layer 26

remain, as shown in FIG. 34.
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tungsten over second adhesion |ayer 27. Tungsten is

useful for facilitating the subsequent formation of
waoaizekap2109er surface 24 of via hole 20. Porti oR€T®S2007/002150

seed material coating 30 that overlie active surface

14 of substrate 12 are renoved, as illustrated in FIG

26. These portions nmay be renpved by any suitable

process, including the use of so-called "spacer etch"

techni ques, which wll.not renove significant portions

of seed material coating 30 located within.via hole

heraa %I &5 sh@@n% Gl 9l a' c?onE\L&’iveaz er@?.pﬁr%le‘ﬁ‘ly underlymg
portlons of ’second eS|on | ayer 27 hose
layees ingy hg farmddy énmcszmeanwmqls %mq&@m vzmzl)m yiaghole 20 may be
n sses maybe

fﬁgg&’s ‘geﬂ‘érﬁgezdlsa%g Vg e e%g@g@\@;@%ﬁh@gm@t he etchant

has swhie Figs138 fhooudh®s deqixexrmabr@fesss@cﬁ}iél\aﬂhﬁéla@rbemg useful

‘f e Frélo%‘ég{:tﬂ%\%%@%g%geﬁ thgggéﬂ:‘ arndo‘)ar #‘%h?s%ra?e 12, which do

. ik BAeShRBRYE cieduiRgot bemdspads, ﬁﬁ@@pﬁcaﬁhemaqmldoa;earsed to form

27 that overlie surface 24 of vi %/n

conpessies Vigsrihatgndenst th g%{samﬂsmegﬁwwe ted gvereither blind or
JBUDYRYs o Qibki-gRsi20f dielectric |ayer- 26 that overlie

active surface 14 of substrate 12 nay al so be renoved.

‘Agai n, ~any suitable process may be used to renove,

material of dielectric | aysfARfPLE9r exanpl e, when
dielectric layer 26 is formed from parylene or TEFLON,

a knolnmnogsr extthpliry pladwhafosmatipn an rrtﬁyké@nﬁeghnwe which builds

| : ng)g éﬁ)%grolge o%v ggg‘ér{b%g i %%Alﬁ?i{:@rl g b aat ?i’rgt LAY%En l%ger may

enove ortion st adhesi on 1 ayer
HBeh@hited and ireplacdi weh spré@sefot 4oaghesingsturbice 24 2f Na!thBe 20, as

RS Sa5t PSP Bl R FERARR TR AgRE Y35, BERCIRAS: o

}tesB& thhi 4t g€l todforinhea hisle 20f Aledrnaiivaignt sapanam:étcld progess may

t etchants that |
eSO MreyE ot e SEPOEVL o RSFEPERRE RBP4 enhances

Ak dietEldhadisn bbaleldife ra&elswbr diklerid satind2Bas ehelhawtial of
substrate 12. EXAMPLE 2 FIGS. 28 through 35 illustrate

abotrrie 2a% awprce 2 2a SR BsEIG-Hdt may be used to form
via holes 20 in a substrate 12 and insul ate, or.

passivate, surfaces-24 of via holes 20.- In FIG 28, a
via hole 20 is formed in JHAMBIER412. As shown in

FI-G %&55} t?]()ﬁ%h 29RRRLAR. hBY¥SmaAonict a2k BB W(FIG. 42) through

surface
an upper bond pad 15 carried by substrate 12, When mask and etch techmques are

employed to form via hole 20, a series of etch processes may be used. This is because
the material of upper bond pad 15 différs from the material of underlying portions of a
dielectric proteétive layer 17 é\nd the material of substrate 12, over which protective
layer 17 lles and different etchants may be needed to remove these matenals

In FIG. 39, a mask 40 is formed over actlve surface 14 of substrate 12. Any
suitable masking process may be used, including the formation .of a photomask over -
active surface 14. An'aperture 42 of mask 40 is positioned so “as tdfgcilitate material
removal from a portion of upper bond pad 15. Aperture 42'may be located so that

material may be removed from the center of upper bond pad 15, or'so that material
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hol e 20 and on an active surface 14 of substrate 12.
Portions of first adhesion |ayer 25 that overlie
waaebine2war f ace 14 of substrate 12 are then i nReEdiUSR®IP02150
renoved, as shown in FIG 30. Next, as illustrated in
FIG 31, a layer 26 conprising lowK dielectric
material is deposited over reygining portions of first
adhesi on | ayer 25 and over active surface 14.
~ Thereafter, portions of dielectric |layer 26 that
overlie active surface 14 are renoved, as depicted in
reFrﬁgi?al %gll bhe g@&g& ¢ D850 BUEE ofdetifforh 'i}%rbefnﬂ{rr&@pp@isoond
Portions of second adhesion |ayer 27
padhab. overl ie actlve surface .14 are subsequently

B

of hnwdiial Bf E;b;ﬁr bddd phénsahdyche efﬁe}:teﬂ]m ai Smng% @;chfiﬁ, if alecessary to
conductjv ayer .32. and an 1der, ers
rqrm)muittﬂiee g}ze laalﬁg)s 88 tél L1 %?n ﬁé TW?“ rocess may be

efiRéSsatbopiayr Qﬁséttdﬂle%thaﬁwéesxcdnybed above in refer ence
to FIGS. 16 through ‘Wi | e_FJ GS.

throu
depi @NaeRePIHieR e&gr%?ctlémx@e é"éh%‘émﬁ‘ESW@ uag%tfg‘tﬂ %fP&P 15is
e&?&'&i'lﬂroﬁgﬁ‘ gﬂfér'ﬁfﬁd 2@515t E‘?ﬂat@rﬁl ealol Al pRoGs tHik isrkﬁintable for

eas of Substrate ch do not include integrate

: r@mpmgttheyn@rer@bﬁﬁpr@mweﬂ%@g &7 py eféedehes FG- 41 Yhispates. “rnis

p?&ggn teﬁla G- EhiokBssih&y bl %&rog?&t&%%sb%ﬁﬂzg tebonary.

are | ocated over ®either or active
ar easIf oecessy.tanather DTaskEAMPICE ag aphiommeaskemagbedprmagdover
V{w aceflg ?ﬁ%v%ﬁt %%qexln?%ﬂlcﬂ{ QB LGSR E S ve l‘ggétcf*? during
/T e rocess tlow described In
sabsbqﬂenttmecefssmgiasauhetsatedud Bliferd2may be om tted and

repl for _rou

vi a ﬁ? O%Othséi‘g lgzﬁs&zstﬁ aﬁ'@‘po\?ggﬁg ace %S%rréy% gfuPperbond
ﬂaﬁughﬁﬂqdoteétgve lay];amm ,and b}yrﬁtxgﬂe apapaess 401 oﬁmsle&@’esmay be

that are used to o vi a, ho

SRl an B SR SR o sy ief Fo b Ty, 1Srorm a via
Ho !0 BRSEn O WISl fha eechadt mIfﬁ ®elaf Ligﬂf@&Setﬁiﬁalﬁ of &A @ﬁlsaéopxc
enhances the direct adhesion, of gl}el ectric yer -

edFhanb AWt dgat Py detERAEHE ISRAteRE Hat ge %%9 @P&P@OT?P‘C
RlhaSbhad TeaxdthizeAfic 8RM AR Jflthe redditinEXAMiblE 2.

. Once via hole 20 has been formed, any resist remaining on substrate 12 may be
removed therefrom, as known in the art (e.g., by use of suitable resist strip ‘processing). )
The surface areas of surfaces 24 of each v.ia.hole 20 may be increased, as explgined in
EXAMPLE 3, and a di’elec,tr'ic coating 28 (not shown in FIGS. 38 through 42) may be
fabrica.ted over surfaces 24 of each via hole 20, as aescribed in EXAMPLES 1 and 2.
Alternatively, via hole 20 may be formed by other known processes (e.g., laser
ablation). - ' '
EXAMPLES 5 through 8 describe various techniques and procéss flows for

forming conductive layers within via holes 20.

- EXAMPLES
Referring now to FIGS. 43 through 47, an exemplary process for forming

conductive vias that comprise copper conductive elements is described.
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" froma |lacation that is. ?fsst fromthe.c nter
& Ep =

FI GS. 38 though 42 illustrate the formation of a via
hole 20 (FIG 42) through an upper bond pad 15 carried

woypowmostrsat e 12. Wien nask and etch techni queBCams2007/002150

enpl oyed to formvia hole 20, a series of etch
processes may be used. This is because the material of
upper bond pad 15 differs fropgthe material of
underlying portions of a dielectric protective |ayer
17 and the material of substrate 12, over which
protective |layer 17 lies, and di ffer ent et chants may :
be neggéad, | @ HofBY fiad l!;l?e%efoﬂﬁ&? rdutades ﬂﬂhgﬂe@’ m"h befoated with one.

mask 40 1s forned over -active surface 14. of strate
of 2noranyyesudt dibleetrivamkicrigl, @s Jiussrataddp HE. 44 ; form a dielectric

n f t t S

oA RS L AR By BRI GUE AR AEIPLES 1.5
sy be uéalablcbmaduefanm 24 pfliartedes2 with dmlectpo ntateyial ofs may any

.‘ﬁﬁg ad 15. Aperture 42 may be | ocated so that
eﬁ”ﬂtﬁ °r'r%

58 enpved fromthe center of upper bond
pad- 1A, copperSfantidrabydresoer(eal, Tl TWTiN, be. )q%fge,czlbedt 150 A thick)

gy denRsHarpeds 24 gePigeddndilty BRI UTTi 20 OcYFf“es
MUBREHicRAAAN P2 aA® plesreh@RIMIBE rabl & Bitér@TRMAIn l&ftwﬁ&i E &h@dequently
of upper bond pad 15 may be effected with a sin
fermpd 6ppper LoRpRICHYS skynqné apg ths/@atetipt pionatcaals el élt“’rl?fé“‘: coating 28

%Bs\(xsgéate 32 PIEYEAbIds Yor Hhat Bl AE sar nidiErd RRBYSorRY QSppes barkr

e elther 1sotropic or anisotropic, either wet or dry
lapoe?% ipdrds.ovithsut Hrgtasion; Gianjusy sitride; takalum nigéds, |tfe'§alum and
YRREE. Baed ﬁfa]dotﬁér 1Jn§teﬁ§BQﬁﬁda& By RUBRCYBARech epgpag

renova rocess I's sult

: mbmzmcasrgamhg rrwaesa]saha}obe pq:;msaed by &npayp@rocEysasde. g., CVD)

eff ec%&%ions of c%l?per %m:-ln‘lelr l]a)}és E@a{heﬁ ov%rljﬁle%clri)\te%u%atc@ig of substrate 12 |

| ayer I emnov

.ﬂmﬂseﬁ feajuived. mb“mprdcgssed ffnayl @e elserhlwr,err@netﬁase poriios of copper

Fra glgrh b H]CB'FCE i Pﬂfe}1@&%6{,%sp%c‘?errreﬁg‘{jg)\rfséqsgegz;nd mask and etch
ProRtRed.i Fai1dvang &erﬂ;avﬂyﬁﬂm@e@ubﬁ@w enbt PrRBAEBNEE 18R of removal -
iMustrated j.n FjG.O?Z Portlon ;ybstrate 12 Hg% .
BoseS:EFsR Rt RPBIREA ﬁ%PQ?ﬁé’ﬁfrﬂFg TeIPHR M IBERY e 20 and,
gél&}ﬁqyp@@%ggérv&nld%grwﬂ and t hrough an apert ure
4 be exposed to an etchant

ext endn BfferfiSng sogl mlamr@l soasing W of rorpgide st wagut 3.00 A thick) is
FREM IR0 }%letlgeﬁgérrhctl% kh@aden@ (ﬁtsﬁﬁﬁm{e ‘i@}’a&?ﬁ‘on portions

an | sotr ic etch ant or an anlsotroplc et ch ant, a wet
of edppear b@'rxealaorﬁlgﬂ%t bheremain vithin Migthabise2O: Hehe qom)@emfeseed material

&Eatﬁ@ 3%)“'11?&1 lgeocpép%sned by known processes, including CVD and PVD processes.
When blanket deposition processes are used to dep051t the copper of seed
material coating 30", portioné of seed material cbating 30" that overlie active surface 14

of substra.te 12 are removed to prevent electrical shorting across active surface 14'_
(e.g., at lbcations between conduéfive vias or between a conductive via and a bond pad '

or other electrically conductive structure that'is exposed to active surface 14). These.

_pomons of seed material coating 30" may be removed by any su1table process,

including by known planarlzatlon or polishing processes (e:g., mechanical pollshmg,

chemical-mechanical polishing, etc.), with a spacer etch, or otherwise, as known in the

© art.
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etchant may maxi mi ze the aspect ratio of the resulting
via hole 20. Once via hole 20 has been forned, any

woesi7ap217emai ni ng on substrate 12 nay be renovedT/us2007/002150

therefrom as known in the art (e.g., by use of
suitable resist strip processing). The surface areas
of surfaces 24 of each via hope 20 may be increased,

as explained in EXAMPLE 3, and a dielectric coating 28

. (not shown in FIGS. 38 through 42) nay be fabricated

over surfaces 24 of each via hole 20, as described in
I\I(l’]ﬁ:%‘l? ajs ?Ealn% F’fd}t@é rllaédn\élnge l\é&é} ’jpl(@ gZQIbgﬁtyl Hﬁ’n thlck),

forme er "known ‘processes (e’g.

\Aaiul:}ad:ornpx)lses WLESOBnttdwwgthlrd% mﬂnbes oﬁwqeé umaterial

t ech d.pr S5 f |
D A TR T RS S BBy Be p RN hferial
cbatey; 3013 whithootiglveding’ oﬂfer eé(@tmd af subpracd@rifeatufes cadrieg thereby.
conductj ve vi as, t hat ri se co onduct Ve

FoF EKERPIS: KeoWrLelerPelets RARE-4Tpre RO PLIS: Rudegiialytc plating

td PhBRE esS Michae8Be dekntib@iee al aildle honcPad ’Béi:h\/\/lﬁab bensedto

nmore l‘ayers of dielectric material, as illustrated in
SFiIeGiWﬁ‘ASdeP‘b*“f‘BFﬁ?%PealoéF%‘é‘%W‘é’eéWF’ﬂg 28 over surfaces
"24. Processes such as those disclosed in EXAMPLES 1-3
may be used to coat surfaces 24 of vi a holes 20 wth

- dielectric material, as n&<AMPLéiPer suitable

tech r T
| ?h%‘]ﬁ%cesA f&%@ﬁﬁxkggfgiaﬁ 51%1%¥ ok n?&i1f1§c?sc9newﬂ_agnas s'han in

fﬂ@iSrré& and§9dé1pFL(ﬁe4ﬁ |bnrr57€|r(l;1ye4@9”’@gp1@gqs d@gmlq:tg]ry 1p§§§z§@s aseed

rﬂ?{S%SYc%éL gloﬂltler ﬁ?'tﬁer@g %C%Eée@cpgxa%rrﬁyg(gbtt&]g 30" is formed,

s on between a subsequent
rEg)lbﬁ'ﬁ of bothpeed sarediat toatmged0hemt barier laper 281t drat alte ot located ,
erla f dielectri 28 ar .suybst
B0 2b3s 2 AT e et Bha Yol bl ¥R ek Tng, 9. These
PR bhL6f dead alatctil cbaﬂﬁiguﬂﬁ" and bahﬁlat ldybﬂi@ ”c‘lmaylhe removed by any

titaniumnitride, -tant trid :

B DTS Sh e ph gD b e Ryt b B e hg echmique
&t WeRIP) CORPREr Al otithd GRA- cont ai ning material's may be

dep05|ted by known processes {e.g., CVD). Portions of

.copper barrier |ayer 29".that overlie’ active surface

14 of substrate 12 are theasmmued. Known processes
may be used to renpve these portions of copper barrier
1 ayer Teguing now: te HIGE, Shibroygh 53.jagier eaplagy e aélé@enétf@fomng a

rBElQeci %%ﬁgéct%%léméh 204 £H68 20 is described. ]
FIG. 50 shows a substrate 12 with an upper bond pad 15 carried by active

_surface 14 thereof. A nickel film 15'is plated _oﬁto upper bond.pgd 15 by known

techniques, such as electroless, immersion, or electrolytic plating techniques. A via

hole 26 is then formed through upper bond pad 15 and in substrate 12, by a suitable

process, su‘ﬁh as that described in EXAMPLES 1-4. ' '
Thereafter, as shown in FIG. 51, a dielectric coating 28"" is formed over

surfaces 24 of via hole 20, on nickel film 15', and on active surface 14 of substrate 12.

Dielectric coating 28"" may include one layer (e.g., an oxide film formed by PLD

or LSO) or more (e.g., a dielectric lLayef formed from a non~sili¢on-contéining I'OW-K.
material and one or more optional adhesion layers, as described in EXAMPLES 1

and 2). Notably, dielectric coating 28" " need not be etched or otherwise selectively
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processes. Follow ng renoval, and depending at | east
in part upon the type of renoval process enpl oyed,

weant7ienge of copper barrier |ayer 29" renmai n WPCHiUuS2007/@02150

hol e 20 and, optionally, over upper bond pad 15. In
FIG 45, a seed material coating 30" of copper (e.dg.
about 2,000 A thick) is fornmedzan upper bond pads 15,
over active surface 14 of substrate 12, and on
portions of copper barrier |ayer 29" that renmain

- Within via holes 20.. The copper of Seed material

rl&glgf'%cg? 1§10t8\}gg l%%g@&ﬁ‘&%%&s‘?ﬁmpgrd@é%wb F&ﬁﬁ?sﬁﬁamer layer 25 (not .

D processe When bl ankeét
shewo&srrtalydn fprmeégsqsh@lp@rlgmeltlmgﬂ%fepos|t t he copper of

zggtd | %Bma%eﬁm? aéé}le 0 " 550@?1\{1/ E&% merﬁgjgct#‘f@'eggt n%l 28"". Seed

rAatbEhlr @taeing 304, evmehrnmgatomprqse ecogpdr, Blfenned aatlielectric coatmg 28""

R VS LB e Al B

PHorRadko AthytBen BE farhdediovet eetimaatihlycoadng8ot'l. idask 40" includes

structure that_is exposed to acti (g %rface } é These
) JeHHRY :

PAPETYFA BT ROSEIPIRE Flptivy to3gh Vigh SEES B

iRrodmtion s ARERaPLASGa hold IW; bﬂﬂbfé@e@t\’thk BQ}W‘SEure of portions of seed
pl anari zati on or polishing processes nmechani cal

materightanying A& hiheh pyerkie ReRnia IS mlpgwﬁ@peébenq padyj 3 pnd active
&rﬁgﬁqgrwg&&pm&%lapt herw se, as known in the art Next ,

own I n a _conductive'l ayer 32"
about As Fi@h 68 nlms)tratqmﬁoélnwex@gmﬁqeu gegatwp?femash "f'o‘r‘llﬁb?i is plated
r i Qi or "
L e L e
umﬁbanlaaiondoaivaﬂgy&@'z,”" ¢.hbating @vbmkngismf boutrlegingngbout 5 pm)

tgxgge%%?rs tﬁ]agkgbﬁ]l%téﬁé m{a?r%e eegfgectp Q{yrgngdsugtggfefpsg%ers]f Qfxcltxdmé but not
Bihited s tel ol dse pnitﬁligltétgmﬁcﬁmhnnirﬁ@sm plsmngnea]smqinﬁ and electrolytic
chenistries av bl e from Pac,Tech, .ma -
elé}la%f%c%aweaegaéﬁstﬁar?é‘ i S R gw%ve layer 32"
B4ce cERIWBLES cf B R Bess fdrhew, ehsEXANVRhE, 5e Pabimkba by

modi fi ed somewhat, as shown in FlIGS. 48 and 49.

erimiques thegiteikaPwndp dhe 316 Any gigheh EerpyRipeandrgsk 44? dg lifted off as

Assipagead (oBbesd.al coating 30"" is forned thereover.
Once-seed material coating 30"" is forned, regions

bot h Seadustinedayen32Lbmayiberseerve ana MaK forghe F%@@Yal?éexposed
% &n?ﬁ?s& tm!itgﬁgit(%qtlg%gb*'nan\@ Bnboes2 rﬂBnQU@geeHWEnal .

are renov as shown I n hese
coating 30"" are removed, for the removal of the subsequently exposed portions of

dielectric coating 28"", as shown in FIG. 53. Such removal may be effected by use of
one or more etchants that remove the copper or other material of seed material :
coating 30"" or the material or materials of dielectric coatmg 28"" with selecuvxty over

the mckel of conductive layer 32""

EXAMPLE 8 ‘
Another technique for formmg a nickel conductive e]ement of a conductive via
1is descrlbed with reference to FIGS 54 through 56. '
After a via hole 20 has been formed in active surface 14 of substrate 12

{e.g., through an upper bond pad 15 carried by active surface 14, as depicted), and a
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portions of seed material coating 30'" and barrier
| ayer 29'" may be renoved by any suitable process or

wonrow@eses, including, but not limted to, usePOf/U&2007/002150

polishing technique (e.g., CW), a spacer etch, or the
i ke. EXAMPLE 7 Turning now to FIGS. 50 through 53, an
exenpl ary enbodi nent for formgg a nickel conductive

element in a via hole 20 is described. FIG 50 shows a

_substrate 12 with an upper bond pad 15 carried by

active surface 14 thereof. A nickel-film15 is plated

K AR OB oA 15, SRR RE TP oYM by the

I mmer S| on, ectrol ytic
ptmahmdqsusbed & EXAMBLES zcmds?.)t mbasefleymmmrsmggan alppesrum

SR Gl PO P b 008 o

c&lﬁi{gezﬁ ta@fshows i FOGN54. rﬂ‘le e dibluraintinelsedisirbitle beedusagf its low

is formed qver surf, 4 of.via
chicpical Sl gd G e Boenich A TpbErlRt §ed s sSieq and
pjaaern@ﬂ elA2&hixn EIPRIIONY ndd) be Meﬂ B¢ kiden cés@é/sf? including,

(e.g., an oxide filmforned PLD or LS nor e
v(lghqy]t limragios) werafiV Paypd UL ,tq?galqupgm;l“ hese processes may be used to

L{ﬁ%rﬁ# érﬁp&n@&%ﬂlﬂdﬂgalh%ﬁn @Eﬁéﬂﬂse@%:&ﬁ%f%g@%&]d pad 15

opt1 orial- adhesion”l ayers, as described in

- aad abvel surfma@# f relatiNedy dedpdi.¢ o highnspegr ratigkd halss 20e

et chegrar y, ?agag@{ &@p%sm%ﬁ' I ARVITAY sggavtsqﬁqry] IR i@t g0 30,

subsequent I'on pProcess. : arrier

doatyars f9h¢ ﬂb’n tlsztt(mm)ocma;l ober dativasurfecet4 df slbetmw 1€ (e.g.,on
H%gt;%%% gf,glgyer 17d|a§I Blthed atéeg g Aveﬁo%t Ff@ g%oc(l]epujzt? o ch{]removal may
headfdcnd b%Osu:t,aleedthtmﬁ ﬁmr@pampb amﬂms@men escH arprédhing

diel ectric coating 28"" by known processes, such as by
REQESS8TS: PVD t echni ques. A mask 40"", such as a :

phot onagkrefdiBicel tBEGDSS fremaRthOpetioaser aﬂﬂiﬁ’ilﬁﬂm(ﬂlm 30""" may be
coating 30"". Mask 40"" includes an

BT BigkpleI B BEKE COBBCHCUICHY L9BDo%h Querpminum
fﬁ;ﬂ%(b'*"t apgifha ty'smtﬁlgg Wk Dae ki tiBRLRbERL ndit e éffh@opéﬂ  form

0, but. prevent t he exposure of"portlons of seed
quimtwlaw&z lfmnducttwatiamé?—l ésf%WéFirhyr?gSG&F&“t"F ggRosition

;Q—f)céég Ré&lch 139 A c&%qm]e@s ka%e?&&h Vot Pt o?ftﬁ: ﬂiﬂtlﬁ?ﬁﬁi&ﬂ the resultmé A

terial. | ustrat €es, oW n

ACfOOdnﬁwedﬂy@‘f?’?ﬁﬁ'gkllM@ﬂy coaﬂe@k@ﬁ}edn:g)npq)l@ﬁ Q,fdsegg Ptesinl epRsing 30"
B r%?lqn h&ﬁio}é of gsﬁér RInd gad 15 tﬁﬁ& s@ﬁs%qﬁérﬂ%@tgnglr}éx%ﬁggl

eac
processes wﬂl not be needed. In addition, when such processing is used, nlckel may be

. applied to both upper bond pad 15 and over surface 24 of via holc_a 20 simultaneously,

rather than separately. ‘
As conductive layer 32™" may extend over upper bond pad 15, it is not
necessary to plate upper bond pad 15 with nickel or any other conductive material prior

to the formation of conductive layer 32",

EXAMPLE9 .
Conductive features (e.g., portions of seed material coating 30", conductive
layer 32", conductive filler 36 (e.g., a solder, such as tin/lead (Pb/Sn) solder, a |
so-called “lead-free solder,” such as a copper/tin/silver (Cu/Sn/Ag), tin/poppe'r (Sn/Cu),
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to forma conductive |ayer 32"" (e.g., having a

t hi ckness of about 3 mmto about 5 nm) thereover.
waolizek@o21gbat i ng may be effected by any suitabl 8CT/US2007/002150

process, including, but not limted to, electroless

pl ating techni ques, inmmersion plating techniques, and

electrolytic plating techniques. As illustrated, mask

40"" limts the extent of conductive | ayer 32"". Once

conductive | ayer 32"" has been forned, mask 40"" may

be renoved by techniques that ar e knomn in the art.

tlﬁ;é%lver @%?)\gg o) rr{)H\//{e]lg (R\E(gqg lfczy% tgéreirduggﬁdco%fdﬁc@\ﬁe materlal)

e&ef withidscagh nﬁs}lmlé ao foime acendiwaive ofia Bz&pirueegh pdlStrlaten@ oWhen

B R e rf Bl G o lor SREGul15: BB ¥ bbxhnbone
pa8MB\eabadk siidre3 o8 bﬁﬁw&md ¥s axpaard HYOFIG.6Ts of
dielectric coatl(g as shown_j.n. ElG

oV heRRyRD g e R R ikt bapdﬁaﬁgze#@ﬁm@ holefm_

thdlPbe Eﬁ&?é’@dﬁ&?glﬁ@ﬁ&ﬁcr sidd lﬁbhﬁlbsffﬁtteqrﬁ B a®f si88BLk process. For
teriral coating 30"" or the material or nmaterials of

’ egm@[pbg; known beck-grigdg’ 'tcchmqqc?s SEEEhiN BATegEsSHemay fhg used to remove
ﬁtgﬁﬁl fr&B bf%&E‘ gx#ﬂgtlb %dle§¥§§e \?Ig ote T¥NEhEnBe MRS o back'51de 13.

ni que ornlng a ni ckel conductive el enent of

~conductive via is described with reference to FIGS. .54

‘through 56. After a via been forrmed in
active surface 14 of subggkgte &gq'e g., through an

upperwitindnpaded fefeancd 1By 5Acd void ﬁdﬂ@c&nmat @B/mains Wlfhm a

EBRUE i BRSPS B, S B PR PR e
:megqe ighedlden). OWMALER ﬂl}la‘rﬂf %l%)ly ba abpﬁm tcm/arrface 13, 14 of
nprisLng numitiilm

Sbrrae 1 By st BB tohangbrtan S SO Ecppas, ote),

£k RtedBo fAPvSA9M. dnkhdaveTiicr BBanALE €o0dx a1 BRliTawn into
‘i s desirabl e because of its low electrjcal resistivit

. vidi 3¢ thy capdlaraqtipnard e ehy-reRdeGt vedilieg P oaay Be ﬁ%ﬁe‘y into, via

gs RPhd ek %@gatnél ﬁ%gésﬂwlpﬁélh% BRssure] r@flﬁnbtﬁlafn&ramc@y

nomn proces including, Wthout limtation, use of
CVD ahd sm,tmuqnmbumh 83 anay ISEwin 6B VARG Bwdpedd St o

Rﬂél&\g{lml%(ﬂ'qg ad a8t o?xr g@énjxcgm %9@ @EJ%HHSPO }ﬁgé rémq)ack side 13

1 ONS upper ohd over- surrtaces
asfeiuastraxellgl diedgsired, @ndum\@lb\aslp g¢maydie rsimoyed bbfcklnewn processes

é%nﬁ\/\hn%agiﬁaeqmé%é%%)C%gegj'o’n processes are usgd to-form

 EXAMPLE 11
" Alternatively, as shown in FIG 47, any void 34 (FIG 46) that remains w1thm a
via hole 20 may be filled with a plug of an electrically nonconduptlve, or dielectric,
filler matérial 35. By way of nonlimiting example, a liquid (e.g., molten, uncured", etc.)’
dielectric; filler material 35 may b‘eA applied to active surface’ 14 of substrate 12 by any
suitable.technique (e.g., spin-on processes, spraying, etc.) and fﬁay be passively'or
actively (e.g., under pressure or force) introduced into void 34.'to ai.lgast partially fill

the same.
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portions of the filmthat are | ocated over active
surface 14 of substrate 12 (e.g., on protective |ayer
wazp07a921depi cted), are renoved, as FI G 55 depPCrAIS2007/002150
Such renoval may be effected by suitable techniques;
for exanple, with spacer etch or polishing processes.
Wth reference to FIG 56, repgining portions of
aluminumfilm30'"" may be coated with nickel. The
~nickel forms a conductive layer 32'"" over al um num
film30' "". Wiile any suitable nickel-deposition -
A ¢ ﬁe#@yarg gr QERIQY F)gceEQ dfe‘l’éc%&ﬂﬂ%ﬁﬂeiﬁgl %ﬁ*ﬁ"y be removed
32'"" uctive layer fornme
(e, oitti wwld@pﬁomlmrm or proberty §rong gnmoab,othrsuthwtlr%ﬂégﬁ

SPE]TE rtSllgnds wall § n%rtfreg u¥és (‘r: gg,i.ﬁqtp pgorﬁc{ 0%51%) t]]ié? on.

i g conduct |ve coa
exposed portions of seed mat eri al coatlng 30‘""~and

remai ni ng partions of uppg] d 15 and subsequenf
mat eri al renoval processgg&ﬁﬁﬁpﬂﬁﬁg be needed.: In
addl tT@RingRNtSEI 58] eleesaNeorhmutiiaton Magkel estayisiial with

plied-to both upper bond pad 15 and over surface 24 .
conaYti e HEnds fiHs pamIABEs FHIresPRpAE UPREhDAURadstle  gpd circuitry

(égn qa RIS b ek B3RkicSrductor Y@ %HaBRirO YO is HRRcoRRor device,
15, it is not necessary to plate upper bond pad 15

wﬂ@ integreted Cirspiteyraf the FTPicCOBMHHIRR JMaCHMa CORIMYHEES Wih upper
ﬂégl% d{l 285 T8y cRfing Hﬁﬁ L¥EadcBYE EleAtents S0 W&Ebgnd pads 16.

ctive ‘features g., portions of seed materi al
Exeatniaheprgoctive elemnmscﬁﬂ may,|tayeay gbexample on epinpese the illustrated

f ' l l 'Bu%g ()?t:(%dfulcévé ﬁiagcq%zl f(éc' gcpne £Hy;zh eaﬂg QEB{ §’Q solder, a

SO-Cca suc )
c@mppal\/d padyreed, V&Dndl@ﬂéﬂ’lllé@bolWemJ elgp,pr@mductlve pms pillars, or

tin/sj er oId/t u/ 4
ey ora Bl Tan iR Bs g eh i L‘edﬁ\%sgéfgk“{w“m with
wnﬂhttmveeﬁl@hlems&xmldmg%hlil aldngahe cmdlutetss; OB ZVidxds, Sﬁereof
t hrough su st te .12 V%en(ghes f eat ur s ar os

to a BAER upgve elemppts 30,may bs nse Ié’yef"%}Pﬁ?

&%Qorﬂﬁl@tol@eﬁke b@@&ufé ﬂﬁto]a'-‘}xoﬂfer%l&&bﬁﬁtc%rr%neﬁﬁ For example as
illustrated 57. \Wen bllnd via holes 20 are

Yormeg R ?mng’&ts (515 rRpUcR Poad Bdsdlfd ! sRigRBtiectopdevice
JRXRE 1@6&9@% Aiyhed ght}pcd?ﬁ@isoxﬁilﬂgca&a&é IWB%{)&E& 12

by any suitab process. For exanpl e,

a@avkorgmcmmdmglcp semapaeEd 18y thep élpﬁ ‘ng‘t?ﬁ*%@e% sb%tt%_\}»%% pads 16)
MRk %ofr@%sa\grem 2 Blded 110 s%@ma% ofik q§otik§r @mgleeemgﬁ e

vi a hol e uctures therein to back side 13.
communication, with external conductive elements 50. The presence of separate

.contacts (e.g., upper bond pads 15) on the. opppsité surface of semiconductor device
structure 100 facilitates the disposition, or"‘stacking,” of another electronic component,
such as the depicted semiconductor device component 120, over semiconductor device
structure 100, with contacts 122 of the upper semiconductor device component 120
being aligned with and secured in electrical communication (e.g., with éonductive
bump 37) to corresponding contacts (e.g., upper bond pads 15) of the middle
semiconductor device structure 100, '

" Other examples of assemblies in which semiconductor device structures AIO'O’

according to the present invention may be used are described in Farnworth, as are
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EXAMPLE 10 Wth continued reference to FIG 57, a void
34 (FIG 56) that remains within a via hole 20 may be
woibd7@d2mbt h conductive filler 36, such as a nmBpCTAIS2007/002150
netal or netal alloy (e.g., solder). Conductive filler
36 may be applied to a surface 13, 14 of substrate 12
by any suitable process (e.g.p7iLn a bath, in a wave
sol der apparatus, etc.), and permitted to fill voids
34. Conductive filler 36 may, for-exanple, be drawn
into void 34 by capillary action. Alternatively,
feRNBE 4 delke il WA Rni B8 A A I RS Brutiue 160 iy 4
pressure, positive pressure,
1mmnpamKMal force As shown, -a conductlve bunp 37 may |

remai bond pa nat iv.
addi t"lgg OUgi‘ptgs ﬁ%fu"é?lf’%@ gcr 10(r:]oc Q %mps r%% )EL eemr eclr a{hese s}}ould not be
cbﬁ@tkuéﬂ z(ienﬂ&n@fthésﬂmph ofitle ;irEserﬂtin\&eSbn gt neoelgue. tplrMﬁdmg

bunp noved sses (

iBihesions CBYem? AL B R tY B RpRRT ey il g
eAToaABALs| o 1 itverftion @AY by aéds@dwhichQo i depfi@from the spirit or
.remains within a via hole 20 may be filled with a plug
sepPeapl WedEesencaN e f@@%%ﬁrpmedlffswna pebadimengs may be employed
fn b dnzﬁrﬂ)'i]e r”l“h@'scg’jgb of¥e WR¥nAbn ROMdr&otd, REiEABARALinBied only by

i qul molten, uncured, etc.) dielectric filler

thanpmnalbd salmayncbéweaﬂpgal sduiveleats, ratberstian By e fpregoing
dseggri;g cﬁ'} eAﬂ%dﬁ%oﬂpﬁe% B@?ﬁ@rﬁgﬁ%’nggg bcé tglg ?%en?l%g r'as gﬁclosed
}ma:mwdhyh fzél g;thmuhd ereapmgs;md rseope off e chms ate lodecerbraced

h rg void 34 to at l-east partially fill the sane.If

€¢8¢sary or desired, excess dielectric filler

material 35 may be renoved (e.g., with a suitable

sol vent or etchant) fromone or both surfaces 13, 14

of substrate 12, as well as any features (e.g., upper

bond pads 15) thereon. EXAMPLE 12 Turning now to FIG

58, electrical comunication nmay be established with
conductive vias 38 and, thus, wth their correspondi ng
upper bond pads 15 and circuitry (e.g., in the case

wher e sem conductor device structure 10 is a

sem conductor device, with integrated circuitry of the

sem conduct or device) that conmuni cates with upper

bond pads 15, by securing external conductive el enents

50 to bottom bond pads 16.
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Ext ernal conductive el enments 50 may, by way of exanple
only, conprise the illustrated balls or bunps of
woaoifwerizee material (e.g., nmetal, a netal all egTased®7/002150
as a solder, a conductive polyner, a conductor-filled
pol yner, etc.), conductive pins, pillars, or columms,
or a so-called z-axis conduc;&gg film which includes
a dielectric filmwth conductive filanents extendi ng
~only along the thickness, or z-axis, thereof. Externa
conductive el ements 50 may be used to electrically
connect sem conductor devi (@Lﬁ*x@cture 10 to anot her
el ectroni ¢ conponent. For exa as shown in FIG
What isohiimed:s (e.g., bottom bond pads 16) of
sem conduct or device structure 100 nmay be aligned with
correspondi ng contacts 112 of . anot her sem conduct or
devi ce conpan&hbd fkForrhingn ddiduetvd eiatds a(semicandbabt device
bond .pads 16). and their corresponding contacts 112
‘@@HWP@HZFWmBHQH&nother in electrical comunicati on,

fobhig @URE Mdler Q&ﬂﬁlﬁﬁh b 6@l GIVE 1 Se3)- on HeFaBELSTaI s @ite of 2
separate contacts (e.g., upper bond pads 15) on the

opposierEcaifuctes deyice SENFET iR RE Que atdeast pRR fusfase phg via hole
faci ldhalfse Lh%aﬁggmﬂyttmn h e se%ﬁle&md&%r"deofccéae&tnﬁé

‘el ectronic co Such s t he depicted
- rempl ngrdaieriel ofdbe base laysrgomme some 30rfagssent ﬂs%mn@l@mrlmmrdewce

devi Csetr%ur C\EVH% St oﬂﬁerbagg M)%ggégel n EhQ Gt %‘Q&Q{nﬁ surface of

sem con evi ce conponent |gne
.and gmcuMQmenmEﬂectrical connunlcatlon (e ., Wth

ERBVE o U Shlfe SREC YRR DR BERAT o PP B g rver o
strucﬁmmﬁméﬁﬁmmﬁiMeWHexanples of assenblies |n mhlch

sem conduct or device structures 100 according to the

present invention may be used are described in

Far nwer t h, Tas naiies] Ecdldieni Cfuﬁﬁaﬂ@cﬁﬁpmmg\i n which

.sem conduct or deV|ce structuyre adgg

ipcreatips pa ER. of Ahg HJEY opRaY eq]j’ PRy i pti on
contai.ns many specifics, these should not be construed
as limting the scope of the present invention, but
nerel ¥ as %hememqﬁgof.qlquﬁsi PRETFASL. BHrthes RMBFisinge

BFA di¥1dREES &atifd oS8R LRI SoneJubiababf the v mE

enbodi nents of the invention may be devi sed which do
.hot depart fromthe spirit or scope of the present

i nvenyion. e %r%:‘;(%gﬁ Cg%m %h\féf]%fg%r@wﬂb TR GHOBYathE

enpl oyed in co e 1 nvention
gasmprisger ef ore, indicated and limted only by

- forming an adhesion layer‘on the at least one surface,
forming a dielectric layer on the adhesion layer; and

forming another adhesion layer on the dielectric layer.

5. The method of claim 4, wherein each of formihg the adhesion layer and

forming the another adhesion layer comprises forming a layer comprising an oxide.

6. The method of claim 4, wherein forming the dielectric layer comprisés

forming a dielectric layer pompris:ing a low-K dielectric material.
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t he appended clains and their |egal equivalents,
rat her than by the foregoing description. A

weadditovoine, del eti ons and nodifications to thePCT/US2007/002150

i nvention as disclosed herein which fall within the
meani ng and scope of the clains are to be enbraced
thereby. CLAIM5S What is clainegy.1. A nethod for
form ng a conductive via of a sem conductor device
conponent, conprising: formng a base |ayer conprising
conductive material on surfaces of a substrate of a
sem conduchor, daviyGs Cﬁatxﬁll’."sc Rﬂ{ Fem 'f&‘ﬁlnﬂg hdaRkle mac',:oatmg
| east’ "one surface o a via extendi ng at | east
cpaptisesl floymirty thaglheledisgc seatingdndutandronde vn edgsef abons pad that is
erij.a of the base | ayer from sone surfaces
‘B?"?H@Sg@ﬁ? SndB'St device structure, with material
of the base layer remaining on the at |east one

surface .of__the vi ol e; sel ectively de sit'n
conddut | veTherEiod ot g Tamher e i BYne BHENgror e fese layer
c@ﬁfﬁ;?isésabéﬁ{?mg ndtefiaN dffige BAB M oMt Wdase a BortibR®F ﬁ&hi‘f@@h of the

..of claim1, further conprising: increasing an area of

bord pad- | east one surface of the via hole. 3. The

method of claim1 or claim?2, further conprising:

formng a dielectric coating over the at | east one

surf d&e ofThﬁmeWQil ofcilaim Jor qipan Fewhersinforpring thedase layer
c coating conprises:

(?npxg pf gg&gﬁagggggﬁghéthe at | east one surface;

forn1ng a dlelectrlc | ayer on-the adhesion |ayer; and

form angi her .ad a

| aye rﬂg ’ﬁﬁe mné}%ch 8] cl lm% vyl(ia’erejfl%r} \l\,hg?léqhg éeg ?hx{lﬁtgrlal coating

éoa{pﬁsegfdrhﬁn@d hesi matelnaymatxag dofnprisinggropper. anot her

adhesi on | ayer conprises formng a |layer conprising an

oxi de. 6. The nethod of claim4, wherein formng the

di el ert.ri cThayRihsDOMASER0, ffafRdm@nepribigd:ectri c | ayer

‘conprising a lowK dielectric nat?rral.7. The net hod

fermigea harger lpprer Riior tPdPiRg thaRasgilaYe&ct ri ¢ coati ng

12. The method of claim 11, wherein forming the barrier layer comprises
forming a layer comprising at least one of titanium, titanium nitride, tantalum, and

tantalum nitride.

13: The method of claim 10, wherein selectively depositing conductive

material comprises selectively depositing copper.

14. The method of claim 13, wherein se]ectively. depositing copper.

comprises electroless plating, immersion plating, or electrolytic plating.

15. The method of claim 1 or claim 2, wherein forming ghe base layer

comprises forming an aluminum film.

16. The method of clalm 15, wherein’ selectwcly deposxtmg conductive

materxal comprlses selectively depositing nickel over the alummum film.
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conprises formng the dielectric coating to extend
onto an edge of a bond pad that is continuous with the

woie7wetiee 8. The nethod of claim 7, wherein reqouisSng7/002150

mat eri al of the base |ayer conprises |eaving materi al
of the base |ayer on at |least a portion of a surface
of the bond pad. 9. The methoggof claim1l or claim 2,
wherein formng the base |ayer conprises formng a
seed material coating. 10. The method of claim9,
wherein formng the seed material coating conprises
formng a seed material coating conprising copper. 11
The nmethod of claim 10, further conprising: formng a
barri¥h | dlier mpthiodroftaiaifrol of dlgint Refusdisecompasing12. The

hod .o I h
Tt veBlrorufifh 37y LR U Rt e b el 2

titanium titaniumnitride, tantalum and tantal-um.

nitride. 13. The mathdof m 10, wherein
sel ectd vel remsthadiaf Wd%ﬂ‘?t*“?fé:oﬁﬁ’t“émgal conpri ses

eigbﬁ V\% fb meedonddapRsyih iGus® RBAEK silé of Hesubekdted of claim
1 erein sel ectively depositing copper conprises
el ectrol ess plating, imersion plating, or

el ect{gl Yitfe meﬁ{ddr@’ cldith 1?%&&5'}9%@&0&%5&1 fA1iRE the void with

claim?, wherein formng t base | ayer conprises

-Efd)llelwwg:faliﬁraﬂlaimmum film 16 The met hod of claim 15,

wher ei n sel ectively depositing conductive materi al
conprises selectively depositing nickel over the
aI um-2@um f Themithodldfeclampt Kdushercdomiprisingyr cl ai m 2,

o
Lﬁg%%grﬁagfg%? ?/fl tﬁs Ir&gel%:tl i fllllre]:?rqa rl%ll gu er | ap& ?l%éw d'surface of an

met hoshjadenchtaiamrk br féattteharn sncﬁapes cﬁuhagemeoqndacmgddmee structure.
conductive via through a back side of the substrate. -
19. The nethod of claim 17, wherein filling conprises

fillipg thehyaiethod éifciaindll Bl ekdreinrilling lcemprisésfilliak the void with

20." The net hod_ of .cl ai m 19, further conprising:
a conductive material. .

22. Thé method of claim 21, wherein filling includes forming a conductive

bump that protrudes from a surface of the semiconductor device structure.

23. A method for forming a v1a hole in a substrate, comprlsmg
| forming a mask including at least one aperture over the substrate, ‘with the at least one
aperture ali gned over a portion of a box_ld pad carried by the substrate;
removing material of an exposed portion of the boﬁd pad through the at least one
aperture to form an opening through the bond pad; ~
removing one or more materials of the substrate- beneath the bond pad through the
opening with an etchant that will remove the one or more materlals without

substantially removing material of the bond pad.

24, The method of claim 23, further comprising:

removing material directly beneath the bond pad through the at least one aperture.
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renoving one. or
K5E

maki ng a surface of the dielectric filler materi al
substantially flush with a surface of an adjacent

wobkoawraver7e or feature at a surface of the sem eonasedod002150

devi ce structure. 21. The nethod of claim 17, wherein
filling conprises filling the void with a conductive
material. 22. The nmethod of clgim 21, wherein filling

i ncludes form ng a conductive bunp that protrudes from
a surface of the sem-conductor device structure. 23. A
method for formng a via hole in a substrate,

conprihgi ngiy e

COm! b5 M0 PRI RepRitnd AEbiflee s LigphARS.

mmmgmtéealt pgned lolethraugloattlean oné uaplbmddmpad)adar ried.
t he trate of . expo

Blwinen S 1o B s PRPRR b finetio PRICHRREH 1east one

aper t unglated boad Padyar@peni ng through the bond pad;

materials of the substrate

pleHeg PIFkehRNIp HifP aﬁsgaxqﬁr ough the opening with an

etchant that will renove the one or nore naterials

wi t hout substantially renmoving material of the bond

pad. 24 Tﬂélemth%ogﬁlaenaﬁnfuz@er fUIPPHYERE Conpri si ng:

t(ﬁﬂﬁﬂé RYdIE G t&Hindl Jvef td Kalioneatadd st 1O leeﬁﬁ%ne via hole.

rough the at 1east one aperture.25. A nmet hod for
fabricating a conductive via, conprising: formng at-

| east’ 9ne V]*h@,}? L& BFEBHQ@ﬁa&/hEr%ﬂf‘#o W‘Egﬁ‘x?%ﬁ&&ﬁck&%@ng

pad; ormn ase ayer over surface
irchgtesone vi a hoI e and the at |east one unpl ated bond

pad. and plallng, nickel ontg She fase Fayer. 26. The

arm Y5 urt ef conpr|S| fig: formng a
ﬁbrﬂhﬁgbﬂnﬁemﬁaiayﬁgomﬂ&racmesbea&termﬂ surface of the at

l.east one vi tho of claim 26,
{Moree ANethTA %ﬁﬁs’f’ﬂ%ay&? 8Pé€?? d]la?'?fg i ncl udes:
form ng an adhesion | ayer on the at | east one surface;

formng a dielectric_|layer _on_the adhe3|on layer; _and
f or mi A§: ané‘f}}‘?é?e a% et Floim 2y whersip £468 ofifergiogthe adhesion layer and |

kS¥Gihe tHRBinotHe aiRdsR1a9Er @drﬁ‘ﬂ)ﬁ@e@ ?@m’img %%ﬁ:r%@ﬁﬁri@fng an ox1de
form ng t he adhesion | ayer and
29. | The method of claim 27, wherein formmg the dielectric layer comprises

formmg a dielectric layer comprising a low-K d1electr1c material.

30.  The method of claim 26, wherein forming the dielectric coating
comprises forrning the dielectric coating to extend onto an edge of the at least one

unplated bond pad that is continuous with the at least one via hole.

31. . A semiconductor device structure, comprising:
a substrate; ' ‘
at least one via hole extending partially through the substrate; afld '
a dielectric coating over surfaces of the at least one via hole, thé diéleptric coating
| _ including: .. '
at least one adhesion layer; and

a dielectric layer comprising a low-K dielectric material.
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form ng the anot her adhesion |ayer conprises formng a

| ayer conprising an oxide. 29. The nethod of claim 27,
woherraom7éor m ng the dielectric | ayer conpri seBCtmsmiongo2150

a dielectric layer conprising a lowK dielectric

material. 30. The nethod of claim 26, wherein formng

the dielectric coating conpriggs formng the

di el ectric coating to extend onto an edge of the at

| east one unpl ated bond pad that is continuous wth

the at |east one via hole. 31. A sem conductor device

structure, conprising: a substrate; at |east one via

hol e extending partially through the substrate; and a

d| el e32.ri cThommngnchmr davidearitwt of bleimB1) wheteinthe at least one

a.hol.e ctric.coatin di Jg: at | east
hBsitRier BhiedhErat sSSP RESE AT conpr fei ng
a | ow- K dielectric material.32. The sem conduct or
devic str ture of claim3l, wherei he at | east
adhesin | L6 reraieonsiin g G sERuE A R camhF SRb R least one
d¥hkéien 155%r cdm@cts SNif &R0 B ete4t 1eRY baevRtHolket ure of claim
31, wherein the at |east one adhesion | ayer contacts

surfaces of the at |east one via hole. 34. The

'sen copductfg sdGbLEEuRST BGLE 8rnilurt bRbMimM33, WABFS the dieleciric
the dielectric layer coats the at |east one adhesion

- laggreqoatsybe atfigast oagiadbperdRiclayer-devi ce structure of claim -
34, further conprising: another adhesion |ayer coating
the.dielectric layer. 36. The sem conductor device
st rucBfir e dhestmicon@istondieories struchure af clagmd, Bnther comprising:

NS e B BleE R e el hehude | aver. 37, The

con vice uc ure o of ‘clains 31-36,
mhereln the at |east one via hole extends t hrough a

bond d carried.b ubst r at

o B c A sRiRrat a8y SH0et ERsFurg REela L. whsredp phe at least one
ddresidnahRe cois ueoditiebgiclsy@nds onto at east a portion

of an edge of the .bond pad that i's continuous wth the

at least one via hole. 39. A seniconductor device

structyr e, TheRBhicdhdgstor device structure of any of claims 31-36, wherein the

at least one via hole extends through a bond pad carried by the substrate. -

38. The semiconductor device structure of claim 37, wherein the dielectric
coating extends onto at least a portion of an edge of the bond pad that is continuous

with the at least one via hole.

-39. A semiconductor device stfucture, comprising:

a substrate;

at least one via hole extendmg partially through the substrate and mcludmg at least one
surface with high surface area features; and

a dielectric coating over the at least one surface.” -

" 40. The semiconductor device structure of claim 39, wherein the dielectric

coating comprises a low-K dielectric material.
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a substrate; at |east one via hole extending partially

t hrough the substrate and including at |east one
weuod7aezi7ed t h hi gh surface area features; and RCT/US2007/002150

di el ectric coating over the at |east one surface. 40.

The sem conductor device structure of claim 39,

wherein the dielectric coatingzconprises a | owK

dielectric material.41. The semi conductor device

structure of claim39 or claim40, wherein the at

| east one via hole extends through a bond pad carried

by thg subgjd ?({rﬁmoﬁ&ctémﬁvﬁz%@‘u%@ﬁ%‘@f Shir8Yid¢ @laim 40, wherein the,

structure of claim4l, wherein the dielectric coating
atlenstmis \Gaholeaxténsshroaghebrnd pad ramieddydhe sabstiaee. bond

pad that ‘i s continuous wWith the at- | east one via hole.

43. A seniconductor device structure, conprising: a
subst42at e; Th¢ séremetdwnner davacersuiuetmbénldnmglawhb@asthe dielectric -

artlall throu thesbst at e; S
g%ﬂlﬁfﬁ 22 %s%rétgda AP 10168 an eii%e %P & %8n3¥)|a% ﬁhat s« contmuous .
veith fhece 1@kt bheviatholeast one via hole; and -a conductive
mat eri al coating the base |ayer. 44. The sem conductor
devi ce structure of -claim43, wherein the base | ayer

conpriges aoRRAEondhtor HBGicS SFIGARS U6InpFsigYi ce
structure of claim44, further conprising: a barrier

. qperatBet ween the base |ayer and at |east the portion
a@ﬁea%h@néWaﬁ%@@eﬂEn&HE afeadt %@ﬁfa]]‘}ri:ﬁrdﬁgﬁ hobghsirdR; The

sem conduct or device structure oOf cl ai m-45, wher ei n

a hrse Bayer icompriaingrseed mpfdrisben at lepatasporgae obf suifacapfthe at least
titan | tantalum and tantalumnitride. 47.

The s(lér&ngﬁzlgrgl Eééggr devi ce structure of clai m 44,

arrerdective materih doatinguwbe bistednyeal conpri ses copper. 48.

The sem conductor device structure of claim43,

wherein the base | ayer conprises alum num 49. The

sem cenducThe se@onduadr doticy @reture lodichais8l3, wheredn the base layer

‘the at | east one-
comprises copper..

45. The semiconductor device structure of claim 44, further comprising'
a barrler layer between the base layer and at least the portlon of the surface of the at

]east one via hole.

46. The semiconductor dewce structure of claim 45, whereln the barrier.

layer comprnses at least one of txtamum titanium nitride, tantalum, and tantalum nitiide.

47, The semiconductor device structure of claim 44, wherein the conductive

material comprises copper.

48. The semiconductor device structure of claim 43, wherein the base layer

comprises aluminum.”’

49.-  The semiconductor device structure of claxm 48, wherein the at least one

' v1a hole extends through a bond pad carried by the substrate.
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via hol e extends through a bond pad carried by the
substrate. 50. The sem conductor device structure of

wol2e7mmwa@s wherein the bond pad conprises an urgirasem?7/002150

bond pad. 51. The sem conductor device structure of

cl ai m 50, wherein the base |ayer contacts an unpl ated

surface of the unplated bond.gad. 52. The

sem conduct or device structure of claim48, wherein

the conductive material conprises nickel. 53. The

sem conduct or device structure of any of clains 43-53,

further conprising: a void between opposed surfaces of

the conductive material. 54. The sem conduct or device

st ruciur e me sd:faicnn@&torfdﬂvmc;@truempf slaitg 49awherein the bond pad
ielectri 1 rial within the void. 55. The

CQMT%S%%BP%P e&%ﬂncé’a tructure of claim54, wherein a

surface of the dielectric filler material is .

ESE:E a];: Ieall‘llg sem cloggl?crtor etvpceastr%létrufrg 8? cl%gmtSB,ewherein the base layer

contacts an unplated surface of the unplated bond pad.

52.  The semiconductor device structure of claim 48, wherein the conductive

- material comprises nickel.

53. The sémiconductor device structure of any of claims 43-53, further
comprising:

a void between opposed suifaces of the conductive material.

54. The semiconductor device structure of claim 53, further comprising:

a d]C]CCtI‘]C filler material thhm the void.

55. The semiconductor device structure of claim 54, wherein a surface of the

dielectric filler material is substantially coplanar with a surface of the substrate.



