METHODS FOR FORM NG | NTERCONNECTS I N VI AS AND

M CRCELECTRONI C  WORKPI ECES | NCLUDI NG SUCH

| NTERCONNECTS TECHNI CAL FI ELD [ 0001] The present
invention relates to formng interconnects in deep
vias to electrically couple conductive el enents at
different elevations of a mcroelectronic workpiece.
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workpi®4%rent | ayers. In sonme applications, it may be
desirable to forminterconnects that extend

y through the dies or through a significant
BACB@?@b%f the dies. Such interconnects electrically
coupl e bond-pads or other conductive el enents i
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external electrical contacts are subsequently
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in the wafer. The blind vias are_often . .
completely through the dies or through a significant portion of the dies. Such
interconnects electrically couple bond-pads or other conductive elements proximate
to one side of the dies o conductive elements proximate to the other side of the dies.
Through-wafer interconnects, for example, are constructed by forming deep vias
from the backside of the wafer to bond-pads on the front side of the wafer. The vias
are often blind vias in that they are closed at one end. The blind vias are then filled
with a conductive material. After further processing the wafer, it is eventually thinned
to reduce the thickness of the final dies. Solder balls or other external electrical
contacts are subsequently attached to the through-wafer interconnects at the

backside of the wafer.



formed at a stage when the workpi eces are

approxi mately 750-1,500 pmthick. The blind vias can
be formed by etching the holes through a significant
portion of the workpiece, but etching deep, narrow
hol es requires a significant anmount of tine.

Mor eover, the depth of the holes is difficult to
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form% ’EFEEin ercé’r\'s’nec S because the workpiece may not have sufficient structural
integrity to withstand the automatic handling equipment used in subsequent
processes. For example, very thin wafers easily flex and will partially conform to
vacuum chunks used in handling the wafer. Such thin wafers are also very delicate
and are easily damaged or broken. Therefore, there is a need to more effectively
form blind vias and other deep holes in microfeature workpieces.
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[ 0008] Figures 1A-1E are cross-sectional views
illustrating a portion of a workpiece at stages of a
met hod for form ng interconnects in accordance with an
enbodi nent of the invention. [0009] Figures 2A-2B are
cross-sectional views illustrating a portion of a
wor kpi ece in nore detail at stages of a nethod for
(812! ' IAQViNGS Or dance with an
BR'%ﬁb%El mﬁﬁgpﬁﬁmemwlon. [0010] Figures 3A-3D are
cross-sectional views iIIustratir\l&a p?rlii n_of a i
[000%r k piFigweat 1A11Eg&se ofrogs-Reetiond! MW d‘”ﬁi"ﬁﬁng a portion ot a
' i i liter@Un@EbEr ineadzotiamestwith an
W°’Wéﬁ§p?%§§%ﬁfoﬂﬁ%ﬁ%ﬁgfﬁ?e 4 is a cross-sectional
embgadinentfof ghepaventiom. of a wor kpi ece illustrating a stage

of a nethod for form ng interconnects .jn, accordanc
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worgéig&ég % move detdif of ' A58 A L4 Ofiathodi RASToRhing RReiconrects in
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accomianteayith anendmeipentofithe ivebtidance wi th anot her
enbodi nent of the invention. [0013] Figures 6A-6C rtare
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anoftren ediboeimerdfof thesinventiomt i on. [ 0014] Figures 7A-7C are
cross-sectional views of a portion of a workpiece )
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e

emisbdimbnisafitiee theentiorbes several enbodi nents of net hods
for formng interconnects in blind vias or other )
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embdti@esosfiiee irveatbgage t he conductive el enents to
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another embodiment of the invention.

[0014] Figures 7A-7C are cross-sectional views of a portion of a workpiece
illustrating stages of a method in accordance with another embodiment of the

invention.
DETAILED DESCRIPTION

A. Qverview

[0015] The following disclosure describes several embodiments of methods for
forming interconnects in blind vias or other types of holes, and microelectronic
workpieces having such interconnects. The blind vias extend to contact surfaces of
conductive elements, and the interconnects engage the conductive elements to

electrically couple the conductive elements with other features at a different level of
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formthe blind vias and also fill the blind vias with
a conductive material in a manner that mtigates

voi ds. [0016] The blind vias can be formed by first
renmoving a significant thickness of material from
sel ected regions of the back side of the workpiece
using a fast bulk renoval process w thout thinning
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avities 1 n the workpi ece and con?tructln bl i nd
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the ‘fi?ﬂbd I’%tu'irlé& t& lf&ﬂ?fhtesbhn-g"'\ﬁaQ ot the SiteRdnBedtsf pravide bettdr leontrol
exterior side of the workpiece a q

for end-paiiting the dapth ofithe vigsdiead deduspeyndesiraple ?)93’?%5? e‘%é”age to

the %zk&ééé]{é %Slﬁat-‘%fﬁe@{ég {ornggw é@g internediate |evel in

cavi he contact surfaces of the conductive
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the cavities. Sever
forming ced plueaiitys ob tavitigss inneHuerkpigee tesx! Ganstrueting P’mq Yigs fie|n the
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HIART NG the wor kpiece from the exterjor
widéH de amflrsi deEEIOI’ cside t ofe thenveoripices rﬁ'ﬂde@ depth wstandingcte an
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vuagﬁgi{glr ggé%f:ontdhsvuym #é% SnCEHL Rt i brafY Qhvities.  Several
embodiments of this method further include filling the blind vias with a conductive
material and subsequently thinning the workpiece from the exterior side until the
cavities are eliminated. The workpiece can be thinned by removing material from the
exterior surface of the workpiece to form a back surface at least at the intermediate
depth. For example, the backside of the workpiece can be ground and/or planarized
until the back surface is formed between the contact surfaces of the conductive

elements and the intermediate level of the cavities.
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until the back surface is forned between the contact
surfaces of the conductive elenments and the
internediate |evel of the cavities. -4 [0018] Another
enbodi ment of a nethod for form ng an interconnect
includes renoving a selected region of the workpiece
to forma large area depression in the workpiece
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[0020] Another embodiment of a microelectronic workpiece includes a substrate
having a plurality of dies at an active side of the substrate. The workpiece further
includes a first opening extending from a backside of the substrate to an
intermediate level within the substrate. The first opening is located in a sacrificial
portion of the substrate that is subsequently removed when the workpiece is thinned.
The workpiece can further include a second opening aligned with the first opening.
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having a plurality of dies at an active side of the
substrate. The workpiece further includes a first
openi ng extending froma backside of the substrate to
an internmediate level within the substrate. The first
opening is located in a sacrificial portion of the
substrate that i s subsequently renoved when the
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B. PeEQHhi 1ﬁefcﬁﬁﬁé&§ﬁﬁ8l¥rﬂ\ﬁhgures 1A-7C. B. Forning
as [0022] Figures 1A-1E
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rdance
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that have not been exposed at the second side 16, that include contact surfaces 26.

In the embodiment shown in Figure 1A, the contact surfaces 26 are blind or
embedded surfaces in that they are not at the exterior of the workpiece 10.

[0023] Figure 1B illustrates the workpiece 10 at a bulk removal stage of the
method in which the workpiece 10 has been inverted such that the first side 14 faces
upward and the second side 16 faces downward. At this stage, one or more first
openings 30 are formed in the workpiece 10. The first openings 30 can be cavities
or depressions having a first width Wy at the first side 14 of the substrate 12 and a
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that have not been exposed at the second side 16, that
i ncl ude contact surfaces 26. In the enmbodi ment éhomn
in Figure 1A, the contact surfaces 26 are blind or

enbedded surfaces in that they are not at the exterior
of the workpiece 10. [0023] Figure 1B illustrates the
morkplece 10 at a bulk renpval stage of the nethod in
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are@rd%)rq‘s@!ﬂ"érafepﬁ‘t"?@?’?érm%g?%ﬁ %&é 3 are rQBT‘ {thésw thece 10
wntﬁo‘&ftrﬁrﬂ{lﬁ@ﬂﬁédh@é‘%rnpym first openings 30 by cutting

a pattern of trenches into the first side. One aspect

[()0?%1r ;glr I\Tgﬂ%r %d)@llltfstrbﬁés the mmkmg& 30 atiaifing removalstage in which a
pluiatiygef seeand gggﬁégg,ﬁﬂ ar n‘?ﬁ?ﬁ \éﬁ 5 ]S\érbﬁﬁ%dgée tﬁ)at Tha€second

opet?h?rfdr’?nalidngktt@hd R e :r@émidmeatmrebm at:theléhd swrfav@at32 of the first

opanitigss30 e dae pggttakégkﬁa%g SF thd 20ARclil BBl 2y The fist
openrhdg[né(f Qné‘ the second openings 40 have substantially different wudths in the
embodiment shown in Figure 1C. For example, the second openings 40 have a
second width W, at the intermediate level of the end-surfaces 32 that is less than the
first width Wy of the first openings 30. The second width W, is generally
approximately equal to the desired width of the interconnects, and the depth of the
second openings 40 is at least as long as the desired length of the interconnects.
The second openings 40 accordingly provide blind vias into which a conductive
material is deposited to form the interconnects. As explained in more detail below

with reference to Figures 2A-4, the second openings 40 can be formed using laser
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plurality of second openings 40 are forned in the

wor kpi ece 10. The second openings 40 extend fromthe
internediate depth at the end-surfaces 32 of the first
openings 30 to the contact surfaces 26 of the
conductive elements 24. The first openings 30 and the
second openi ngs 40 have substantially different w dths
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refdiBn & fodigrls Bpef@r ably conpletely fills the second
openlngs 40. The first openings 30, however, need not

[oobﬂ COWPﬂgaFeeHE fllubtra@s bythtdnmgcmgecm whiohmther Mﬂirkrﬁ@ce 10 is
an unoccu vold 60 ca

thinned 3o t%éﬁslmj’sﬂ@ thickapse 1 hiyWe el ﬁ’@n{ﬁmﬁ‘?dﬂy dry
grm‘él?]ryxnﬂert‘ﬁn ARG Usid/on Iﬁﬁérﬁ_ﬂ' dgde G%OCMF‘)nIﬁhfé mﬁtmiedfembodlment

urel he conductiyve rraterl

the qeapiBieead0 hasi iegnBinoreddepo e pElIngr BEeSde 04 13, Bag Sirtace
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e second openi ngs 40. Several specifi
theealhd}dumntﬂSS3bf(Figure$ ntB anse 1€3cohy s@hﬂ@i@i‘ r?d@"ﬂ@'%t fhe initial
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approximatelati&9-360 pimni Fie dbingiagi stagsi aseordingwslingnates the first

OP%DH}%& 2&8%@%8‘5%'1@% d:fr‘? ﬁ)ﬁ@af’ch@ %Igcf( hiFEEESB dt a IV within the

workpiece 10 such that the interconnects 32 are electncally isolated from each other.

[0028] Several embodiments of forming the interconnects 52 illustrated in
Figures 1A-1E are expected to provide several advantages compared {o laser drilling
or etching conventional blind vias. For example, the second openings 40 can be
formed faster because the first openings 30 are formed using fast bulk removal
processes. The slower, more precise processes for forming the second openings 40
accordingly do not need to remove as much material from the workpiece 10
compared to conventional processes. As a result, several embodiments of the



grinding, wet grinding, and/or planarizing (e.qg.,

CWP). In the illustrated enbodi nent, the workpiece 10
has been thinned fromthe original first side 14.to a
back surface 18. The back surface 18 is forned at a

| evel between the contact surfaces 26 and the
end-surfaces 32 (Figures 1B and 1C). In several
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esses. As a result, several enbodinents of the -6
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workpiece. The more detaiie embodlments of the stages shown in Figures 2A-7C
are provided in addition to the general embodiments of these stages described
above with reference fo Figures 1A-1E. As such, the embodiments of the stages
described in Figures 1A-1E are not limited to the embodiments of the stages

described with reference to Figures 2A-7C.

C. Embodiments of Methods for Forming the Second Openings

[0032] Figures 2A and 2B are schematic cross-sectional views illustrating one
embodiment of the fine removal stage for forming the second openings 40 (Figure
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exanpl e, conpared to laser drilling through the entire
initial thickness T, of the workpiece 10, the second
openi ngs 40 can be formed through the nuch thinner
portion of the workpiece between the contact surfaces
26 and the end-surfaces 32. This requires |ess energy
and results in smaller heat-affected zones, |ess slag
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secoiy o 44 Refbri 1o EREASIGh 1% 8D 0368 B e B ocess
selectively removes the silicon of the substrate to an oxide formation (not shown) on
the contact surface 26. Referring to Figure 3D, the second phase of the etching
process selectively removes the oxide from the contact surface 26. The two-phase
etching process illustrated in Figures 3C and 3D is advantageous because the oxide
formation on the contact surface 26 provides an etch stop for the first phase of the
process, and the metal contact surface 26 provides an etch stop for the second
phase of the process. As such, this embodiment of the fine removal stage can
precisely end-point the second opening 40 at the contact surface 26.



wor kpi ece 10 can be thinned to forminterconnects in
the second openings. [0033] Figures 3A-3D illustrate
anot her enbodi nent of the fine renoval stage for
form ng the second openings 40. Figure 3A illustrates
a portion of the workpiece 10 as descri bed above with
reference to Figure 1 B, and thus |ike reference
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front et RRaUtflice B2 to tinelvortactesueheer@t s 24 (only one
openi ng 330 and one conductive el ement are shown).
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[0038] Figures 5C and 5D illustrate one embodiment for plating conductive
material into the second opening 40. Referring to Figure 5C, this embodiment of the
filing stage includes depositing a seed layer 510 onto the workpiece 10. The seed
layer 510 can be deposited using vapor deposition techniques, such as chemical
vapor deposition, physical vapor deposition and/or atomic layer deposition. Suitable
materials for the seed layer 510 include copper, tungsten, cobalt, aluminum and
other materials used in the semiconductor industry. In some applications (e.g.,
plating copper), a barrier layer (e.g., tantalum) is generally deposited onto the

41-



of the conductive elenments 24, the second openings 40
are filled with a conductive material and the

wor kpi ece is thinned to construct the interconnects as
described above with reference to Figures 1D and 1E
Figures 5A-7C illustrate several enbodinments of
filling the second openings 40 and thinning the
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pad swyface 29 of the conductive element 24. Figure lllué]tre(lgtes e @Sﬁ(glece 10
in a bottom-up plating process that selectively fills the second opening 40 with a plug
of conductive material 600. In this embodiment, a conductive member 610 engages
the workpiece 10 such that the bond-pad surface 29 presses against the conductive
member 610. This embodiment continues by placing the workpiece 10 in a plating

solution 620 and applying an electrical potential to the electrical member 610 and an

electrode 630. An electrical current accordingly passes through the conductive
element 24 such that the ions in the plating solution 620 plate onto the contact
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510. The conductive | ayer 520 can fill the second
openi ngs 40 w thout voids because the aspect ratio of
t he second openi ngs 40 can be | ow enough to avoid

pi nch-of f. The conductive | ayer 520 typically does not
completely fill the first openings 30 such that the
first openings 30 have the unoccupied void 60 after
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e secon opening 40 with a plug

[00@ coqglm {h\éefr?g%{oﬁ'gdlgi wiObe a? récmtéd &iHh apeBEiB temifodiments of

nductl engage t he wor kpi ece 125%{1
the trﬂéhtldrhba\kwabnm&!;cshed ae@lm@rpﬂmég 0&&5?%%#0% ut that various
uctive ,enb T tamdiesopy of the
mo‘%{)?fgpﬂﬁ e %F’l?g’u eCe Td)t P%ﬁgﬁﬁ)%mm ssg’?gt?on bé’
invenien apAkstraigg RN tied dmteition| is paatelirmited exeenthes éayetﬂer ?E%ﬁnded
menber 610 and an el ectrode 630. An el ectrical
clai@gr r ent accordingly passes through the conductive
el ement 24 such that the ions in the plating solution

620 plate onto the contact -12 surface 26 and

progressively plate onto each other toward the
end-surface 32. The
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pl ati ng process can be term nated when the second
opening 40 is either fully or partially filled with
the conductive material 600. Figure 6Cillustrates the
wor kpi ece 10 after it has been thinned to form an
i nterconnect 610 in the second opening 40. [0041]
Figures 7A-7C illustrate still another enbodi nent of
the filling stage for dHpEIMSing a conductive
material into the second opening 40. Referring to
Figure 7A, the contact surface 26 is cleaned using a
sh to renove any oxide fromthe contact surface 26
IWeH™ o forma thin | ayer 700 of conductive material on
the contact surface 26. Referring to Figure 7B, this

enbodi ment continues by a_.condu .eri
71b i ntho r‘ﬁﬂﬁoéé’ééﬂﬁﬂm%eﬁ{r H’Berlfﬂ %?tnﬂ’gﬁg%él ﬂ-t' rgrﬁhrﬂ Bhtact
surf L2k g QrAGERR eldndti®of @iMifidiodRittronich evoskpieds, othes snethod
ating process can be a nickel "bottom up" plating

compmsmgss that fills the remainder of the second opening

w th nick n h ORIdEP la€ BSfirst
plfﬁfmlﬁ'g BrY @ég\t nWopg{:eceeW a@ﬁ){}fl’%\/\ngygrf@%tf nickel
(e. 9., dxtatoriderainise woﬂ«pubddmctaadapm@«er@ng 9cansintasmgdiate

openlnq 40 can be filled using a solder deposit to
form pl ewg@ in e WKBIECHt her structures in the second

&ﬂ{ 419 %Lﬁd vidGrdrh |thé§ intérhReidtd fevedinkipbaaeityl o thietaantact
inned to forman inter conne&t@ ZT% t width:
defl neosmgacenbe |ba5néwamlmsem duwdth Jess thanthe Arst ¥
Fro | t Il be appreciated
@{' iﬁ@éﬁ%d Vig, %r?éﬁlt's %frﬂ&ehél |ment| on have bheen
dewnukgeﬂmelwmplecé frompthe ezt ectesior sidewmtit theicenity igialiminated.

that various nodifications nay be nmade w t hout
deviating fromthe spirit and scope of the invention.

Acsor di il ¥y tHJbeoﬂ ANiRNY iveerbB facmmbltrre cadtyesaapiisasscuijng a
t he appendeéa claims. -13 CLAILNMS

trencietihtodthef wodtnigasgsugh ithaten Rt of éhlvééeé’lfﬁvdst ﬂ‘l%[‘ea wit the
ont ac rface of a conductive elenent of a

conﬁlﬂ 'V8&%E$¢{Oni c workpi ece, the method conpri sing:
formng a cavity in the vvorkpi ece, the cavity having a

first wdth at r st teri '
and- a dépe W‘%&?‘Eﬂ{ﬁlﬂ'&’f‘ W ?{e|%@£mﬁ?§§ﬁg% ng& 80 ﬁé@ng { en‘c.; 2
holeRfd BB Srkpiece such that a portion of the hole is aligned W|th the conductive

element.

4, The method of claim 1 wherein the microelectronic workpiece includes
a plurality of dies having a plurality of conductive elements with contact surfaces,
and wherein forming the cavity comprises forming a plurality of depressions in the
exterior side of the workpiece such that portions of the depressions are aligned with

one or more of the contact surfaces.

5. The method of claim 4 wherein the depressions are trenches and/or

holes having a depth from the exterior side to the intermediate level within the

workpiece.
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constructing a blind via fromthe internediate | evel

in the cavity to the contact surface, the blind via

having a second width | ess than the first w dth;

filling the blind via with a conductive material; and

thinning the workpiece fromthe first exterior side

until the cavity is elimnated. 2. The nethod of

cl@i m Irpahpediod bPeRiMat WherainVibirying dhpr deprsssiartst cogpases

trench into the workpiece such that a portion of the
iaseltcrtétmtre@@ﬁia@ﬁ@ﬂWeﬁﬁntf’ﬁléewe i ve el ement. 3. The

nmet hod of claim 1l wherein formng the cavity conprises
cutting a hole into the workpiece such that ,ﬁrti on
of7.t he Thel mettodabf glaba 4ivtherein foraing Libe; depresdi@ife APMPrises

4. Th t f ¢l.aj i ' | ect [
cuttigs rpeEaPrite (L Y 4 PR R o 20 n 2 ¢
plurality of conduqt ive elenents with contact
F hm ngfhie pieted O SN 4QBEaE: BREEen deP BRARS Gomerises
cuﬁi@%grgn&fest JHI/SH IS REPtha Wdrkpias uslng bh@ibsasife fipped router.

ressions are aligned with one or nore of the
contact surfaces. 5. The nethod of claim4 wherein the

depressj,ons ar e, { € vﬂﬁ? i’ el adpragsians! @Biprises
fr@m t hé“eem"%l‘?ci’cbrolE ;%I&% ?o é'ﬂi fr?tr@ﬁllr?egll at ebl e?/IeI b

etchiMgtthdnthb8andip hisies dite the wdrkpiecghe net hod of claim 4
wherein form ng the depressions conprises |aser

cutting trenches and/or holes into the workpiece. 7.

Theo MetAd@inde] 6 abith YARIEREIR dteiig Tantines defioetioles imio the
conprises cutting trenches into the monkPL&%e Eélqgk.
workpieceboansprises iaiernig a faver atiesist opthe pXPRPUSIHR of Beyorkpiece

form ng,th LOps. conprises cutting trenches
andﬁﬁﬂPBP%H%ngﬁﬁﬂﬁgéﬁﬂ lv%afkpiece usi ng an abrasive
ti pped router. 9. The nethod of claim4 wherein
form ng_t he depressjons, c r.ises [ :
andil-or gﬂ%ﬁ @leth&{ G?Pl?ém\/\by‘&%?eé@ ec.on%&ét%e{“rgfel?ﬁggﬁ %?c% mpn.ses
etch\‘i}d(ﬂ?ﬁ Mofe WAGHEithe REEMMEidHT @Rahesecatd depthdices theninterniesliate
plece conprises patterning a | ayer of resist on

level inghe xawity torthe icaetagt surfeeewor kpi ece  and i sotropically
et chi ng the workpi ece.

12.  The method of claim 11 wherein etching the hole comprises a single-

phase etching procedure.

13.  The method of claim 11 wherein eiching the hole comprises a two-
phase etching procedure including a first phase in which a first etchant etches from
the intermediate level in the cavity to an oxide on the contact surface and a second

phase in which a second etchant etches from the oxide to the contact surface.
14. The method of claim 1 wherein constructing the blind via comprises

laser drilling a hole having the second width from the intermediate level in the cavity

{o the contact surface.
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11. The nmethod of claim 1l wherein constructing the

blind via conprises etching a hole having the second

wi dth and a second depth fromthe internediate |evel

in the cavity to the contact surface. 12. The nethod

of claim 11 wherein etching the hole conprises a

si ngl e- phase etching procedure. 13. The nethod of )

cl@ M Fhe MiSthel fof il NgvHenein Hiliing theripindses witht agonductive

phase et ching procedure includi a.fi ase in
mateliBl empIises P ‘“Gttéﬁﬁﬂ’i‘d@'%&?g rpﬂ%to Ir}?e6|lﬁ1:qt@$nedi at e

level in the cavity to an oxide on the contact surface

and a second phase in which a second etchant efches
f 1@ t Tooomsttied Dholaive 16 wheraln PIAING JeeCoMIciNG Dot EhBlP the

. of claim]l wherein constructing the blind via
blinddRBOTBEES: | aser drilling a hole having the second
Wi floBsiting B seel layer ohteiticatazkgieceetnd into He kiindivia; ando
t he contact surface, -15 The net ' :
wappdiing e eleqical RetentiAbte e soar (Ve 18 dnd prtets ot a plating
mat er i %bIL@PHp” ses plating the conductive materi al

into the Ind via. 16. The method of claim 15 wherein
plating the conductive material into the blind via

copprises: d Siet Lk ool t BERTiK Bk d on
and i nf@'etrﬂgﬁ'%ﬁioﬁgia\%zﬁ "z'ﬁejg'é‘;}gﬁmg”qgﬁeﬁf& rical pose .

an SHPosilyi ektefier side ofetid aripiecen antewpersie miatings thy conductive
pllating solution. 17. The method of claim 15 wherein

mat@ﬂ?é"l’é@ﬁlﬁ)@t‘“id\)’éaﬁq)’@%?ﬁs'i s exposed on an opposing

exgerd ' VRS MRE KNGS n eltttriosh eortant fobratthengpposing
th%ﬁidgﬁ{&@'teﬂ%g%%t erial into the blind via conprises:
engagi rexterfos sigerefibe Wegkpiscendd with an el ectri cal

contgct from t b t &riRktive @Rerfénttig the electrical
woRRipY'ag #n %&G%g%féﬁg&gﬁ? @iéegdrﬁgg\fé ‘ég? ent i al t% et he .
conductdongact lirethenpresercet dfa piating solation toceausgdotiom-yglating

presence of a plating solution t L. Lo
D1 at | neenia oceHactobiegt ot bh APR AR GnSR R IR plind via
el ement within the blind via. 18. The nethod of claim

15 wherein plating the conductive material into the.
bl 18d VTie methnd efciaie '&WFW@S@PW‘%W@WF&P@SPS‘ into the

blindVia’ cE)rl?f?)riggé1 tRSroRid6h2GERY nidiSrial onto the contact surface of the

conductive element within the blind via.

19. The method of claim 15 wherein plating the conductive material info the
blind via comprises washing the contact surface with a zinc solution that forms a
layer of zinc on the contact surface and electrolessly plating nickel onto the layer of

zinc within the blind via.

20. A method of forming an interconnect engaged with a blind contact
surface of a conductive element of a microelectronic workpiece, the method
comprising:

forming a first opening in the workpiece, the first opening having a first width

and extending from an exterior face of the workpiece to an intermediate
Aanth within the workpiece;,
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conductive element within the blind via. 19. The

nmet hod of claim 15 wherein plating the conductive
material into the blind via conprises washing the
contact surface with a zinc solution that fornms a

| ayer of zinc on the contact surface and el ectrol essly
pl ating nickel onto the layer of zinc within the

blgbffingy Iaaseoaﬂd opefmyhadending &oni the iaterinetliate daptbdn the first

enaedvmt a blind con rface_ of

el oranopeling tithe AN rSREITRITL RS SRR ePRRY s 2

conpri §é{% \Lla{h%é‘%tlﬁnfthéﬂstmm ng in the workpiece,
openi ng

the firs avin first wwdth and extend| ng
f ritlimgdne eedamdi qpenfraomﬂba conquaiive Riptedad 3l o

i nternedi ate. t+en 3 f: t
Rt R R T A 3 sutao
i nt er npglisphethe aittimédiatelueptt ofthe ficghopenigdt o t he

contact surface, wherein the second opening has a

second wdth less than the first width; filling the
S%ondﬂe%émgd%fté‘alﬁw Q@Wﬂ#&élh\ﬁ@m‘mg&he dirst @msm:ng comprises
a

rehovi ng materi fromthe exterior face of th
formwgrdm:aememt@ theo extesios fadeaanrd farming:the s%qonph%pemng comprises
errre ie depth of the first opening. 21. The
00“%9 Y& m 20 wherein forni ng the first opening

corrprlses formng a cavity into the exterior face and

form ng_the second o [ conprises constructing a
bI221d 8”1? m@?“?ﬁ@'aﬁgg d\rf]‘%é? Ntlai m 21 wherein: forning

r(rﬁﬁ\é | the c%9|?y06?1rﬁ§ﬁse“suwttu@ aatrérfcanﬁim uhetworkpece such that a

ce suc portion of the trenc{é
aI i gnecpqmlarinftth@treoﬁ'dmhgv@d with fag EonduchyRs € U?,et”it’ng t he

bl i nd via conmpr, (Fe includin
it SRR ¥ Gahfedt o Bhagy Bnpigseed 0
et ches £ firefphdse innvehicth atfiostatchmnit étehes fromthectsendiicte an oxide
surface and a secon n_wWhi c £

et ches 91 H& W?%ﬂ‘%@‘% anﬁeseEBWE BB? @5&@@@ é&%ﬂa etchant
filling, ﬁb%ﬁ&ﬁ%@oﬁ&@%ﬂﬁd@nt&btéuﬂﬁédmdl ve nrat erl al
conprises plating the conductive mater, ia Ft th
bl filfioy ¥hea second opemng with a conductive materia comprlses plating the

conductive material into the blind via.

23.  The method of claim 21 wherein:

forming the cavity comprises cutting a trench into the workpiece such that a
portion of the trench is aligned with the conductive element;

constructing the blind via comprises etching from the trench to the contact
surface; and

filling the second opening with a conductive material comprises plating the
conductive material into the blind via using a bottom-up plating

process.
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23. The nmethod of claim21 wherein: formng the cavity
conprises cutting a trench into the workpiece such
that a portion of the trench is aligned with the
conductive elenent; constructing the blind via
conprises etching fromthe trench to the contact
surface; and filling the second opening with a

ﬁgflg:iffg?é(ﬁﬁﬂgéﬁﬂcﬂ%rmmhem plating the conductive
pfarousg the R e B e e

form ng,4RBfaf %\SHSWeCtBHPéd&etﬁaPélbbﬂm di the renth isrdlignedhavith
wor kpi ece "usi ng | aser and/or an abrasive tool such

thag a;ﬂ‘rmﬂidnduntma‘elem‘ientrench is aligned with the
conductive '
CERSHRES FL TR SORPHEHE Ay el oo e contc
igﬁgactg‘”rfwaf‘”' li Ing the second opening with a

uctive materia rise t '
eliogs e sapond ranenig, Wi i Sondgtos niplgl oy iRRE it e
21 V‘herSh({lhctu(/ﬁmat&@alﬁrl”tsttﬁéluﬁﬁobfvnﬁorrprI ses cutting a
trench I'n e workpi ece using a laser and/or an

abrasive suchdt hat a port| on of the trench is aligned
constructing the blind
gco%ﬁl@%ﬁogg é\é‘?n Ease E%Chl ng procedure including
a thirhiph the eadtyl dbnwifﬂseh cattm'ra;tremh:lhmwtheeﬂ@hé'@c? Né&ﬁ‘gt%@ser
trench to an oxide on tE,?écont G}QQ
second qmépj@rq gbragiye ﬁu%p ?Q:R ?eg} 52 I@Fed with the
the oxigdeqtQivkhferhémtt act surface; and filling the
second opening wth a conductive paterj al ses
pl edristrgctirigetheduind i ferBpiRase? fW- Phﬁ%e@ﬁwgﬂ?rgg%d% Including
using a
id
CTer% A RSLROEAIR Pl e trcdhonl e i e
a hol e dmihe d&ntaotvsukanaeam assicondhghase in which a second etc ant
etches from the oxide to the contact surface; and
filling the second opening with a conductive material comprises plating the
conductive material into the blind via using a bottom-up plating

process.

26. The method of claim 21 wherein:

forming the cavity comprises cutting a hole into the workpiece such that a
portion of the hole is aligned with the conductive element;

constructing the blind via comprises a two-phase etching procedure including
a first phase in which a first etchant etches from the hole to an oxide on
the contact surface and a second phase in which a second etchant
etches from the oxide to the contact surface; and

filling the second opening with a conductive material comprises plating the

conductive material into the blind via.
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portion of the hole is aligned with the conductive

el ement; constructing the blind via conprises a

t wo- phase etching procedure including a first phase

in which a first etchant etches fromthe hole to an

oxi de on the contact surface and a second phase in

. which a second etchant etches fromthe oxide to the
Cont actrhs widthce of elaieh 21 Wherein:t he second opening with a
conductive material .conpr,j.ses plat. th Y,
oreningthe P RIS Suics 2 BREohlel RionGRER' Glonfhat 2
cl ai m 21 whefrfidiholb Sighediuith the Cohgudtivanlénsant; cut ti ng

a hole"i'nto the workpiece such that_a ﬁ{%%i an, oIh t hg tact
haoasirsctigi theetlind vig eerepisssdsltINgelmeme ole to the con

constructin e blind via conprises etching fromthe
hol e t&uffﬂ%eq@bﬁt act surface; and filling the secand

ORRigNMeVéddond pEmihgctith e pendudtive reaeriali urprisesRIANg the
t he “conductj ve terial ipnt he bli Vi a ' :
bot t omCApIpFtYE; H%?efﬁl o'@*é’sgﬁe g@}ndTHga rreﬂﬁ’og g# &gﬁg@n Pigting

wher ei . dEm ng the cavity conprises cutting a hole

into the workpi ece using a laser and/or an abrasive
tool such that a portion of the hole is aligned with

t congduct | ' ructing the blind via

cgfppri %%F%ﬁp%@%?@%it ﬂe ﬁgi e to the contact .

S Uofraing; thewdvlty kbinpgsesheuttieg @nible frtaithe warkiiege using a laser
conductive nateyial conpri t ' ith
mat er i @Kt q) f‘{ﬁ'@SWPictﬂ‘al ?Hcgﬁﬁig% e rr{%‘jtjﬁgcj o% %é?@gn%g W
21 whergk Rond vt REnidi®; cavity conprises cutting a

hol e into the workpiece using a laser nd/, o n
Abronsiweting:dhe Ded via SMPRESS GEONIRL Tiogy &g dolg o the contact
with th%rfa%gth ive elenent; constructing the blind

Vi a COI’&JI‘I S€s " a two-phase etching procedure incl ugi nﬁ

a filiing thepkasand npewing Iwith & icopduetivehmaterial epBRN$FHRIEHIAQG the

hol'e t oco%rgiugei(\}edn%ape?ial into the blind via.

20. The method of claim 21 wherein:

forming the cavity comprises cutting a hole into the workpiece using a laser
and/or an abrasive such that a portion of the hole is aligned with the
conductive element;

constructing the blind via comprises a two-phase etching procedure including
a first phase in which a first etchant etches from the hole to an oxide on
the contact surface and a second phase in which a second etchant
etches from the oxide to the contact surface; and

filling the second opening with a conductive material comprises plating the
conductive material into the blind via using a bottom-up plating

process.
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the contact surface and a second phase in which a

second etchant etches fromthe oxide to the contact
surface; and filling the second opening with a
conductive material conprises plating the conductive
material into the blind via using a bottomup plating
process. -19 30. A nethod of form ng an interconnect
engagep N{eﬂbdaofcfonﬁmgtam intéracmneck epgaard with tanh pantact surface

m cr oel ect
e St 5o B R S PRSI o 5081 anc o
plura {Hod?tmlér'ogf%ctr ﬁ‘% d‘@stéi‘%ﬂe &OATIdGS ithe metisodtorprsifg:r st
e wor kpi ece, the first_ gpe avi )
a foimisg a fmst oberingiin Hha warkejeceyi the Hirstt ORQM%oEEYéESJ g%) % first
the wor k @%%grﬁlﬁm it I e SackeaBidn tRxivBn@idee dridom) a first

t he bagQ e Wor p| ece to an internedi ate
| evel idapthhextendikgfremetheiaeksite of fhe wmkém@d@ éﬂé"‘leém%‘i"ate

is spaced apart fromth con
e A S e

havi ng gof) tHd, con®sc@B8ariadd;: fi ce with a second width at
the internmediate 1 evel and second dept

exformidy egsecontapesingt B dhe S 4K FodtngtOiiniha haying (=) @
sur face b snd §RRSEHith Y QudiBtSACmEdnRARBIIE lowbieare (0) 2

ess than the first width
fillingechbed sxeptvndxtepdung rig the tdontact sHdaes By Fhﬁté'i“? gentact

wor ki GoEaE i Pxaossa e G ER AR vefei he second

cont athuﬁWn 3R tAad tid st wider;nedi ate | evel . 31. The
nmet hod aim 30 wherein: formn gt ﬁflrst openi ng

cofiifing thessecond PRENIRG WItBAFPNAHERYS HEENE fece such
Eg%td-nuci‘\@r&/é]tag%él ‘ﬁfopf B bdckErB dﬁhé‘Wo@K}ﬁébé/\wﬁth a back surface is

emen formng the second openin

conpr i sfeamed betveendbe centabi suyfape coddig E‘tﬁ"rﬁteld!ﬁig Ifyeh
first phase in which a first etchant etches fromthe
trench to an oxide on the contact surface and a

segpnd PhasRtidy sl 30 wesred et chant et ches from
the oxide to the contact surfage nd fi
s eGmingfhenfiraoRpnifg SoRBHRRIFAUES ArenLn @’%p""g&g'ece such
plati ngthtaps portion of the trench is aligned with the conductive element;
forming the second opening comprises a two-phase etching procedure
including a first phase in which a first etchant etches from the trench to
an oxide on the contact surface and a second phase in which a second
etchant etches from the oxide to the contact surface; and
filling the second opening with a conductive material comprises plating the

conductive material into the second opening.

32. The method of claim 30 wherein:
forming the first opening comprises cutting a trench into the workpiece such
that a portion of the trench is aligned with the conductive element;

forming the second opening comprises etching from the trench to the contact

surface; and

-20-



conductive material into the second opening. 32. The
met hod of claim 30 wherein: formng the first opening
conprises cutting a trench into the workpi ece such
that a portion of the trench is aligned with the
conductive element; formng the second opening
conprises etching fron1the trench to the contact

Sﬁlﬁﬁé“iﬁ’e s8b6hd dpering |W|ttgatdwdseto@nmat£p@h icAgPViEes plating the
condu

ctive materi al rises platin
mat er i eandugtive materiab Eg‘gg‘%ﬁ%‘fﬂnﬁ RS Sa\ﬁ% (10 mHﬁ%#’ bfating
platin ﬁg pcess. 33. The nethod of cI ai m 30 wherein:
form ngr e first openi ng conprises cutting a trench
into the workpiece u5|ng a |laser and/or an abrasive

such t hat he trench is aligned
V\/I%Sh tJII: qlﬂ?c |(€ dgﬂgg{e"{form ng the second
8@‘ﬁ?‘g“@?“@?ﬁ“;??mﬁﬁ‘“?’f*?sf"”“““‘“a‘“e"e“*“"“’”” ot b
S
a condlaser da/apan: F‘Prﬁs“’@&?fﬂrﬁ@ggh%l aa??crﬁgﬁ P ﬁ{ﬁ%ﬂ}éﬁ%h‘{\é bifgned
conduct i ?{%{f@érﬁfdcﬁ&eéﬁménthe second openi ng. 34. The
al

nmet hod o m 30 wherein formngtheflrst 0l NG ot
c dopring He second rapeningr eameRTiseR Eiching rapy i h?}g%ﬁegc‘gn ac
| aser an /or _an abrasive such that a port| on of t he

t r enchSYSAGY | Bﬂed Wi th the conductive el enen

f aiifFgNEet deoRe apedingpeiih ragcmuﬂq@tlva ma’tart@lvﬁslfmf&@é plating the
etching procedure i ncI f| rgh phase in which a
first epedugtve gateial "?tP ngops an oxi de on

the contact surface and a second phase in which a
second etchant etches fromthe oxide to the contact
SLB4f ac @heanethod of claign BAWNSERIBNd opening with a

B g L o o iy
pl at i ngasaprapefssan Abrasieesundt thell aoportipriahthe tigheh é§ aligned
with the conductive element;
forming the second opening comprises a two-phase etching procedure
including a first phase in which a first etchant etches from the trench to
an oxide on the contact surface and a second phase in which a second
etchant etches from the oxide to the contact surface; and
filling the second opening with a conductive material comprises plating the

conductive material into the second opening using a bottom-up plating

process.

35. The method of claim 30 wherein:

forming the first opening comprises cutting a hole info the workpiece such that
a portion of the hole is aligned with the conductive element;

forming the second opening comprises a two-phase etching procedure
including a first phase in which a first etchant etches from the hole to
an oxide on the contact surface and a second phase in which a second

etchant etches from the oxide to the contact surface; and
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formng the first opening conprises cutting a hole

into the workpiece such that a portion of the hole is
aligned with the conductive elenent; formng the

second openi ng conpri ses a two-phase etching procedure
including a first phase in which a first etchant

etches fromthe hole to an oxide on the contact

SHllihg aRe dRdorRd HpeNing vmthaaecondumec maderigb contprises Phating the

etches fromthe oxj the c&nt argh surface; and -21
fiI1i ngondyeticegi! B‘é‘h OReBRduct i ve materi al

conprises plating the conduct ive material into the
second opening. 36. The method of claim 30 wherein:
fGﬁm nghe mettiod eftclaipedl whetedpri ses cutting a hol e

to.th r K ) fichthat
g g T e e Rty ERBILIAD R wioKpl e suchtna
secondawﬁun][tg” tls@hplegs fahgr&idt,\hltm@efcoodvﬁth’@ element o t he
contact surface; an [
o Toromo e sacara epotiio SmprPes SRR gl {pRHTe B8 e bontact
conductsmfgceirr%hgrl al into the second opening using a

bottomup plating process. 37. The net od of .cla
wiillingi the' $asond! mpening With s copsltietivg %ﬁﬁ? j GUdP r&ﬁ??t‘%%ig?'ga"he
hol e into ' &%if§ usind/Pbofdm-up plating
abr asi \98"?%%?62@%%%‘%&? tgéps%rg?'?doﬁbof %ol eis

al i gnegrocdsth the conductive el ement; for m ng the

second openi ng conprises etching fromthe hole to the
contact surface; and filling the second opening with

a $PNdYgla MEhBRLEEIRRN 30MHBréiAes pl ating the
conductive material into the secon

mefohoidgdhe 6rstiopeBDYARSIRIISES UBiNg: g ‘ihgs“t’”gB'?gg fging 2
conpri %rgq%;dg%oébae&,s thdltRich 'iﬁatV@ hbRioAGH the ho is allgned

| aser rasive such that a portion of the
hol e i swittl thgreedduetive elerhentconduct i ve el ement; forning

t hfgggﬁfé?fgg s%%ggcll S e&%ﬁ%en%’;?r?seg ettmﬁé’ BRRE ﬁgfentg the contact

surface; and
filling the second opening with a conductive material comprises plating the

conductive material into the second opening.

38. The method of claim 30 wherein:

forming the first opening comprises cutting a hole into the workpiece using a
laser and/or an abrasive such that a portion of the hole is aligned with
the conductive element;

forming the second opening comprises a two-phase etching procedure
including a first phase in which a first etchant etches from the hole to
an oxide on the contact surface and a second phase in which a second
etchant etches from the oxide to the contact surface; and

filling the second opening with a conductive material comprises plating the
conductive material into the second opening using a bottom-up plating

process.
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including a first phase in which a first etchant
etches fromthe hole to an oxide on the contact
surface and a second phase in which a second etchant
etches fromthe oxide to the contact surface; and
filling the second opening with a conductive materi al
conprises plating the conductive material into the

S350k AT of sty antioerammmont gadery Ty AR SHPRce

embedded acniCKAGISCHOBIC %@88%3“%"ma%9cg§9r@§ﬁ?sﬁ'ﬁi 2 wor kpi Eacefl
Bk AP SRR th e woraceg s fist opering ok 2 sho Y
ext endandy dxtending feom ean opXiQNRTT SUEAGSH qfh@‘%%%‘g%eea‘poa“
econdn BRI PR e S 8 W th the ©irst

F’Rfrmiﬁgag _sbtbendd as}aﬁn\? irotbﬁnmrgp'eze {eﬁgmecgwith &he firsk opening, the
I ntermedl ate deg o t.he .contac ;
the. 5eaencopRaTIgSHERES SERONE IyaTEEeptilRs ficfoontact

first widihe Wiohdih B sdonaapenihgdpand secarid widéh less than the
conductive faterial; and elimnating the first opening

to forfimshwitlbk surface in a regi on between the

internedi ate d Uarlatsidif awe. 40. The
n@t"ﬁggﬁ%fse%qngio%%ég'gmg}ée?ﬁp gorm' nag the first opening .
C IRfiicHRg tAY tirstrapenirtgr terformi sback Rerfags: iop? 4e@io8 eteeh the
that a portion of the french,i | gned with the
conductﬂtQ'@QQ‘%tﬁ@ﬁP%h a?‘f)ﬁ‘ﬁiﬁ?ﬂtﬁcﬁgﬁr&ée%bnd openi ng

conpri ses a two-phase etching procedure including a

first phase in which a first etchant etches fromthe
t r4@nch The method ef elaind A% WherdiBnt act surface and a

second RhAse| e & Ufting®h &aABk ifib the vdrkmiete such
t @"?)‘Qgggei'gﬁtq%gmg‘ n‘?’ac ﬁ%%urfa{:eg;eé_and filling the
second tiegenpargomif thedremoh dualigned wit tee icﬁnd%ﬁ‘ﬁ leraent
plating the conductive nater.i ' g S B rocedure
offerming. the seeaRd A SPTERN ?ém%gh@lf‘fgeﬁr}%ﬁn: fg‘irémpng
the finsti,@RGRI 6t SHRIZENH Wbichcalfiist stphant stehesfrom the tigach to
norkp eacneoxsiclijeC gn the contact surface and a second phase in which a second
etchant etches from the oxide to the contact surface; and
filling the second opening with a conductive material comprises plating the

conductive material into the second opening.

41. The method of claim 39 wherein: ’
forming the first opening comprises cutting a trench into the workpiece such
that a portion of the trench is aligned with the conductive element;
forming the second opening comprises etching from the trench to the contact

surface; and
filling the second opening with a conductive material comprises plating the

conductive material into the second opening using a bottom-up plating

process.
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that a portion of the trench is aligned with the
conductive elenent; formng the second opening
conprises etching fromthe trench to the contact
surface; and filling the second opening with a
conductive material conprises plating the conductive
material into the second opening using a bottomup
PRt | Nthe MEARRISHT clai@3%gherdine net hod of cl ai m 39

wherein: formng the f t

foameta theifESteRENnG BBIRLEES BENTG 23 e Oanp i fpRlpiccd it a
abr asi %ge &{HA Lbrbios tebl BacH than aglortidreofithe trehch is aligned
al i gne e conductive elenent; formng the

secondwrttpmcrujlduom@@'&n"etchl ng fromthe trench to

the con
i ot 81 Ay ot bt fomne s perrona

conducgirpRerraheri al into the second opening. 43. The

met hod of ci ai m 39, whegein 1 fd '

CBiipg tae:secerd PRGNSR PqIRENe ekl s s e pAg the
| aser %M&Flv@ﬁa?éﬂa@ﬁitd’mess&bnd bpéniagportion of the
trench 1s aligned wth the conductive el enent;

form ng the second opening conpri ses a two- phase

hin ro f h [ [
S (e R AR g Rl

t h&nﬂ@@tmﬁrswérmgecmmﬁswﬂmgoﬁ thenghein qﬁhmq;kpécg ﬂsing a

d t h
:5?? QC @sgg%a tr|qeqt %E(agwfgrsg@gttngt gygﬁﬁ%ﬁ Bf Eﬂ%tr@ﬁéﬂ ¢ hligned
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o e secona openin U a _bo

plfamiing ther seexsl an'nwhéo'ﬁ'e{%% e MBTPARR S5 gy Bropedure
ormn I t

Form g difind b3 SHREEINANRATPASEEBNaN! dibng Rorh the french to

al i gnedinvaxide ¢mmecmm$uvec@md@ §ECONhPhA sr?gmtvvm& & second
second o %?lltre] compr i 8es et hdPboactRurate by ocedur e

filling the second opening with a conductive material comprises plating the

conductive material into the second opening using a bottom-up plating

process.

44. The method of claim 39 wherein:
forming the first opening comprises cutting a hole into the workpiece such that

a portion of the hole is aligned with the conductive element;

forming the second opening comprises a two-phase etching procedure
including a first phase in which a first etchant etches from the hole to
an oxide on the contact surface and a second phase in which a second
etchant etches from the oxide to the contact surface; and

filling the second opening with a conductive material comprises plating the

conductive material into the second opening.
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including a first phase in which a first etchant
etches fromthe hole to an oxide on the contact
surface and a second phase in which a second etchant
etches fromthe oxide to the contact surface; and
filling the second opening with a conductive materi al
conprises plating the conductive material into the
S@6oNdTHY Akt of-chimAs whdreinret hod of cl ai m 39

Sa50NATRY kS of Ve | _ |
IR ihG THEARDINEOSBSEn R 01 10 1S o glecr e et
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t Herming thec secandr ORANNI SAMPHTAS ?"ﬁgms rorg 35{]‘6%&??%&4“3&@"0“"”*
with a _conductjive material conprises plating the
conduc?"r"sP Cerré{'ééri al into the second opening using a
bailifgNhe RseebAd iopgningr witte sscontBictiven eatelial swmTises Hiafingothe

wherein: formng . the first openi > d | ;
ol ¢ | AeeHue Ammtei dete e SREO el BEhgopd-up pidting
abrasigpoctegg_l such that a portion of the hole is

al i gne with the conductive elenent; formng the

second openi ng conprises etching fromthe hole to the

copt ac ' LHatdig t he second opening with

a ondﬁ@??@%aﬁi?fe?l?fgﬁsgyﬂgﬁgés plating the X .

C GBEHIAY ithe firstopehia dontprises eutsiog eniolg jali thy waylpieaq, ysing a

met hod of cl aim 39 wherein: form i i Bfianed
conpr i $388r @RELIr 7Y %Prﬂﬁ‘}’%t?%tsgg? ﬁ%eéi\%)ég‘g?ég%%ﬁﬂgng gne
| aser qpg/tA6 cBRd@EvaBieerttich that a portion of the
hole is aligned with the conductive_el egent. forn
t Herrsiogdhel sepond RgeRiBasOMAEEes, StGling fauL g ol 18 the dntact
procedur Lnglyuding a first phase in which a first

etchantsugr?cé es fromthe hole to an oxide on the o th
C Omiritf thes sedomdeopaTing vétbca sdngiintive material epmprises-plating the

:LghantCO%tdSQtﬁlsé rr'lgt%{"'paltqu% tRé ISQSOJQOOFSJ?\%’]&Oﬂt act surface;

47. The method of claim 39 wherein:

forming the first opening comprises cutting a hole into the workpiece using a
laser and/or an abrasive such that a portion of the hole is aligned with
the conductive element;

forming the second opening comprises a two-phase etching procedure
including a first phase in which a first etchant etches from the hole to
an oxide on the contact surface and a second phase in which a second
etchant etches from the oxide to the contact surface; and

filling the second opening with a conductive material comprises plating the

conductive material into the second opening using a bottom-up plating

process.
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filling the second opening with a conductive materi al
conprises plating the conductive material into the
second opening using a bottomup plating process. -25
48. A nethod of form ng an interconnect engaged with a
contact surface enbedded in a mcroelectronic
wor kpi ece, the nethod conprising: renoving a sel ected
region of the workpiece to forma large area
depression in the workpiece having a first width and

an end-surface at a first depth within th i.e
Aher 4 n Aoneingd StorEiRe dniEpREae SRATS PHLHFTTIE Suace

T

epression to the contact

sur f agewingfirsdédled RYidw offite workpleas tcafosra(aja[gevarda ﬂemreg%on
than the first wdth of the depression; de

conduct i vie thatwearkpiece heving [Refirsl Wisth @nd amnen sq tﬁ.anﬁrs’t
viais fille

. cond I
t er mi nat i #ePtR Wgwﬁég%g'of P§TTe ‘F’ﬁ%']ﬁi‘etgg% (SCS%J ?%/%e '?rargtbeaf PP
into the Qbmgﬁe gérqaa%gﬁgg, the depression is f| I I ed
with the conductive material; wherein renpvin

sel efemhgreylirenviafexehdingdokpihecencdcBifigee §é§“ec‘ﬂﬁﬁr‘?sr§5’“at° the
trench into the r kpi ece 0 t
trench i sCMtAgR \é\fgc%p"i"??r‘?'ﬂz EWH{J\@%lh\%(se%e édog&] V\%th 1685 than

wher ei n fﬁ{erﬂr gm&th%f‘ﬂ*é rédsforconpri ses a tvvo phase
et chi ng proce ure 1ncluding a first phase in which

firshegdstivand caidubte fatenat into thedliok viawntiheoinde/iais Filed
the contact surface and a secon phase in which a
second et witathe eandHeerPIRT#h@ %xi de to the cont act

surt ? g\iin ig&rﬁh\rlv:q X sﬂPﬁgpﬂé'cBh&\Q:tN@?na‘?&W% {né@lind via before

mat efd plating the conductive materi al
into the kd dbradsion id Allediwitretheaonddctive meteril; an
i nterconnect engaged with a contact s rface ﬁtgnga

in awmersinereeinbiiecsalRHaGISI8, of i WREPIRSS Q?B}P,!;‘F?%P
| arge arcdeigh e EeaHRpats fucr B APaah e forchsTafned
wi dt h and @R ko dorfdiichircglembnta first
wherein forming the blind via comprises a two-phase etching procedure
including a first phase in which a first etchant etches from the trench
to an oxide on the contact surface and a second phase in which a
second etchant etches from the oxide to the contact surface; and
wherein depositing the conductive material comprises plating the conductive

material into the blind via.

49. A method of forming an interconnect engaged with a contact surface

embedded in a microelectronic workpiece, the method comprising:
removing a selected region of the workpiece to form a large area depression

in the workpiece having a first width and an end-surface at a first
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-26- 0 depth within the workpi ece, wherein the
end-surface is spaced apart fromthe contact surface;
formng a blind via extending fromthe end-surface of
the depression to the contact surface, wherein the
blind via has a second width less than the first

wi dth of the depression; depositing a conductive
material into the blind via until the blind via is
filled vadpth ihiineendokbiece, wiedreinitiad encraidacerisrispacechapart
the deposition of the conductive material into the

bl i nd vi arareths eontaghsudRSSi ession is filled with the
conductive terial.: ' 4 the
" egi B8 A MBS Bispudf HElin SRR Hd Dongleptesaiin o
into the yWMddRisafscd) SiHReRiR tHeasipw viantaor secoadwitkh \ess than
tool such that a portion of the trench is aligned

wi th the thefickieidthof tecleprassiofher ei n form ng the blind
via conprises etching from. . t Qs ; ;
sur FRESEAd SARCarE BRBEaTY eyt PREF RaRLF bR Ve e
mat eri al ﬁfmrm | SBduiivatnhfigridi:nedconduct i ve materi al

into the ingvia. 50. A nethod of forming an )

i Nt etegrainatig thertpagsitompfithe gordystivrmateviak igtodhe Slinkbyig bgfore
in a mcroel ectronic rkpjece, the,ne ._gonpri sing:
removi ng WeASPERSEION 1§ %dﬁ%hﬁ.ﬁegﬂ%&%}@%?%@@ﬁt o forma
larg ' ' ‘ WE&BicBa\comgrigess ¢uttirig a
i e g S e B e P he the

wor kpi ecetrendheingi the tweeksen:- ssing adaser and/pngea@besiyettool such
fromthe contact surface; fornm ng a.plind via. .
ext endi ngthet apetties of He. tegncp éﬁ:%"gﬂgd f"ﬂg trbee%c}rgjélgﬁlvgnel?lgent,
the gontact C) [ 85t hiRg fHdrd th@Zredch to the
secolfi ewwfﬂﬂ?’ﬁi@?ﬁ E;gr}]d""\}[%hgérﬁgﬁ%ﬁ %HAIIP ﬁ of the rene

depr essi oppntd&R@Fatd: M@da conductive material into the
blind via until the blind viais filled V\Hh &he ducti
condwbeieiredenosiing he censyctivermatgriplomRnges Rl e conductive

deposi ti on. of .4 1% fQiHG ave mterial into the blind

50. A method of forming an interconnect engaged with a contact surface
embedded in a microelectronic workpiece, the method comprising:

removing a selected region of the workpiece to form a large area depression
in the workpiece having a first width and an end-surface at a first
depth within the workpiece, wherein the end-surface is spaced apart
from the contact surface;

forming a blind via extending from the end-surface of the depression to the
contact surface, wherein the blind via has a second width less than
the first width of the depression;

depositing a conductive material into the blind via until the blind via is filled

with the conductive material; and
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the depression is filled with the conductive material;
wherein renovi ng the sel ected regi on of the workpiece
conprises cutting a trench into the workpiece using a

| aser and/or an abrasive such that a portion of the
trench is aligned with the conductive el enent; wherein
formng the blind via conprises a two-phase etching
procedure including a first phase in which a first

et ch@phingf depestiérhef the eoductiveomateriebintdghe hlindhéa before

contact surface and a second phase in vvh{ ch a second
et chant ethetdeprassiomis flledoyindae conduslive BAIEREE sur f ace:

and wherein depositi J ' i . '
o oHFER iSRSl BRATafER Y1 g btpross cutng =

blind vi atrgﬁérﬂat@thewcirmckwu@igaé ilasgr pnajoesrs abgive Auch that
met hod of form ng an interconnect engaged Witeg a ¢
cont act sampbeioe of dreeentbds aligngd Mith thrsNAUpig Fement,

wor kpi ece, .t he th onprising. Vi e6loB8Hure
Fegi Bhostn {arEoR ey BIneE YPocq iRy 4 SFBhate, Bchgepoeed,
depr essi oﬁ‘[clddmgté‘ﬁrs i iR Gidhay firkg et@hdntreschesifainhtharttench
an end-surface™at a first depth within the workpiece

wher ei n t fearnoideusrf theecdntact puidacs 2Apsha t5eCPHRNISFN which a
contact surface; form bl.i nd .vi Xt '

the end- s§psueeterant ﬁ%’ﬂg%ﬁ?'&%‘? %&? gOtt% ecgntgg{%ar\%% &Bnd
surface, . kgl ' inatefi@BcoiniREeS Priting tHeltandsative
thanW%?Feé%fgé%t'tm\%tﬂfgﬁ%*ﬁ?\ﬁééhdepr essian; gepggi ting a
conduct i vendi@riztiritathe biind vishesirig a heftam-gp @IALNG PIAFESHI | nd

viais filled with the conductive material; and
term nating the deposition of the conductive nmateri al

into the blind vi i i 988 viith d ¢dnkatisurface
with¥he ¢ m]egt&cgc! @fgg'?r@ %??gft%}e%q%?éi&ﬁgﬁgem}}i ng tnhe >
eﬁﬂ%e%eé&ﬁ'\ 4 Riiréde@fonid\eorkpicba ittt methodmoimpdsingut t i ng a

ole into the workpiece such that a portion of th ion
hol e rémovihg grsetectactregion ipb thedrRIRIgss @ faim ﬁiﬂ?? afefs‘!ee%ess‘
wherein formng the blind vig i 8S @t a first
et chi ng pH%é@%g’roékp"?%cmwﬂ?%%qg&m@tgﬁggeén}aﬁu\j\nﬁi ch g "

first etchani, gkshese Wokpletdavientia thoendsurtacede spacadmpart
contact surface and a second phase in which a
from the contact surface;

forming a blind via extending from the end-surface of the depression to the
contact surface, wherein the blind via has a second width less than
the first width of the depression;

depositing a conductive material into the blind via until the blind via is filled
with the conductive material; and

terminating the deposition of the conductive material into the blind via before
the depression is filled with the conductive material,

wherein removing the selected region of the workpiece comprises cutting a

hole into the workpiece such that a portion of the hole is aligned with

the conductive element;
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second etchant etches fromthe oxide to the contact
surface; and wherein depositing the conductive

mat eri al conprises plating the conductive materi al

into the blind via. 52. A nmethod of form ng an

i nt erconnect engaged with a contact surface enbedded
in a mcroel ectroni c workpi ece, the nethod conpri sing:
renmoving a sel ected region of the workpiece to forma

| ar ggh@kRAfHRMgEERI Biihd Ui ddneprises lepiverphasgy Bighing Rrpgadure
wi dth and an end-surface at a first  depth w fhj

wor kpi eceinchutiege first phase ipwaigh AdEe stehabhgiehes %5%'3??4 dle t
fromthe contact surf X ] ld i in which a
exct endi gt R o ton 400t Sureaar 3 sgithd phase i 4

the cont gglongWwidafEetchiel&h the dideloi thel contactisafage; and
second width less than the first width o

) f the .
depr ahsicondemejtiogithe pendactivsraaieriahOMPHPS: pigfing e sopgstive
blind via untjl_tih% bDI.ind.via is filled with the
conduct i vE'ARIELITGY e WAA VPer ni nat i ng the deposition of
the conductive material into the blind via before the
depression is filled with the conductive material;
wher gbn r emettiig! dffiereg e inteiconsigrbenageed Wh AgoRfAckeface
conprises cutting a_hole into th L using a

empsddehind ratcr%ﬂ’qecgwkap'?%fth%’ﬂ‘éﬁw&?ﬁg‘? hgﬁgort i on of
the hol e . ' ' BEvdFRAIELECTb iforen 8lpg@atea depression
mheré?rﬂg\f"lﬁ%glﬁigeg{éﬁge%? Efj{hvi a conprises etchi n% from

a

the hol e fiptHe@ofkpidcactavirgua fiiest ayidthrendyae eapsurtace at a first
depositing the conductive material co i S j

t he conduGilepthe‘N't%f"@rW%ﬂ‘p'P?ﬁ'dﬁleﬁ%n B8 %?Hf?.%e ﬁ)%gbééo& apart
53. A nethod of f ] . interconnect engaged with a
cont act surrof'rbg’g Cogg%g}e%aggi n a mcroelectronic _

wor kpé @iy attiRd VR SachdiegThomshegnd-serians ofghe depressip & the
regi on of the workpiece to forma I,aéaqe area . i less than
depr essi orsontast stréaago kel terlipf vip B35 7 SeEORA WG 1889

an end-surfage at a fir nth within the workpiece,
wher ei n tﬁéeﬁﬁawﬁs??étbs%%gregggﬁ’ed apart fromthe

cont agkositihd 8@nductive material into the blind via until the blind via is filled

with the conductive material; and

terminating the deposition of the conductive material into the blind via before
the depression is filled with the conductive material;

wherein removing the selected region of the workpiece comprises cutting a
hole into the workpiece using a laser and/or an abrasive tool such
that a portion of the hole is aligned with the conductive element;

wherein forming the blind via comprises etching from the hole to the contact

| surface; and

wherein depositing the conductive material comprises plating the conductive

material into the blind via.
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form ng a blind via extending fromthe end-surface of
the depression to the contact surface, wherein the
blind via has a second width less than the first

wi dth of the depression; depositing a conductive
material into the blind via until the blind viais
filled wth the conductive naterial; and termnating
the deposition of the conductive material into the

bli nd vi aphedtRéeof fofitingd @piiressdomect sndadedendthva eantaq gurface
conductive material; wherein remving the selected
emimgiied oA midroaIAE A CeEPEGRYT SENEITHOME ol e i nt o
e wor kpi ece, usi | . - .
t hatfegovi glaﬁebqﬁeocp '%9%8 cﬁgrferew&gg/g% Bﬁggﬁ‘?ﬁrl?%b;éﬁeeé&@dﬁessmn

conduct i Vg 1§k RBRkSicceViaiRg B firstr widtrgatd antenidrstiriaice at a first
conpri ses a two-phase etching procedure inclu

- . 3 . . 3 M d

L i Ir st phadapth withihitdhwarkpiecs: WeareiRdhe eei-8WERCes's (ﬁ'ﬂg?%@apart
ole to an oxi de.on the contact surface and a second
phase in W &1 SPRASUIH %t chant et ches from the oxi de

to the contacl wibkRRGihg ¥ teaineaisuridep ot deprassion to the
condugPl Qe mat eri al corr%ri ses plating the coo;%l)u tive

mat eri al ¢ontaxt tshefads, iwierain sheibinegvia NBS @t SHTP t han
Process. t-hg?i}stgvidth of the de—:‘pression;rﬁ,g G?) %quSﬁd
depositing a conductive material into the blind via until the blind via is filled
with the conductive material, and
terminating the deposition of the conductive material into the blind via before
the depression is filled with the conductive material;
wherein removing the selected region of the workpiece comprises cutting a
hole into the workpiece using a laser and/or an abrasive such that a
portion of the hole is aligned with the conductive element;
wherein forming the blind via comprises a two-phase etching procedure
including a first phase in which a first etchant etches from the hole to
an oxide on the contact surface and a second phase in which a
second etchant etches from the oxide to the contact surface; and

wherein depositing the conductive material comprises plating the conductive

material into the blind via using a bottom-up plating process.
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