METHODS OF FABRI CATI NG | NTERCONNECTS FOR SEM CONDUCTOR COMPONENTS
TECHNI CAL FI ELD [ 0001] The invention pertains to nethods of
fabricating interconnects for sem conductor conponents. BACKGROUND OF
THE | NVENTI ON [ 0002] Sem conduct or conponents, such as dice, wafers
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t he bond p, dheRmri se pI anar al um num pads, or aI ternatively sol der
bunps on sol der wettabl e pads. [0003] The interconnects descri bed
above are but one type of interconnect that can be utilized with
sem conduct or conponents. Numerous ot her types of interconnects are
know. For BAGK@ROGNDseRITEIENNVENTIONackages, such as chip scale

packages,

can utilize solder balls arranged in a dense array, such as
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fragment of the conmponent 10,

outside of the components to integrated circuits contained on the components. A
semiconductor dief for exampie, typically includes patterns of bond pads formed on a face
of the die. At the wafer level, the bond pads are used for probe testing the integrated
circuits on the die. At the die level, the bond pads are used for testing, and also for making
electrical connections, such as wire bonds, for packaging. Typically, the bond pads
comprise planar aluminum pads, or alternatively solder bumips on solder wettable pads,

[0003] The interconnects described above are but one type of interconnect that can be
utilized with semiconductor components. Numerous other types of interconnects are
known. For instance, semiconductor packages, such as chip scale packages, can utilize
solder balls arranged in a dense array, such as a ball grid array (BGA), or fine ball grid
array (FBEGA). |

[0004] Figs. 1-5 lllustrate an exemplary semiconductor component 10 having
interconnects associated therewith. Fig. 1is a top view of a fragment of the component 10

and shows a plurality of conductive traces 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34 and



and shows a plurality of conductive traces 12,

14, 16, 18, 20, 22,

24, 26, 28, 30, 32, 34 and 36. The conductive traces extend from

i nner

| ead bond pads 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60

and 62 to outer |ead bonds 64, 66, 68, 70, 72, 74, 76, 78, 80, 82,

36. The conductive traces extend from inner lead bond pads 38, 40, 42, 44, 46, 48, 50, 52,
54, 56, 58, 60 and 62 to outer lead bonds 64, 66, 68, 70,72,74,76, 78, 80, 82, 84, 86 and
88. The shown relative sizes of the outer lead bonds and inner lead bonds are for |
diagrammatic purposes only. Accordingly, although the inner lead bonds are shown
uniform in size and larger than the outer lead bonds which are also uniform in size, it is to
be understood that the constructions can also have inner lead bonds and/or outer lead
bonds which are not uniform in size, and can have inner lead bonds which are smaller than
the outer lead bonds.

[0005] Figs. 2 and 3 show a top view and a cross-sectional side view of an expanded
region of the Fig. 1 fragment. Such views show that the trace 18 is a layer 100 of
conductive material. Outer lead bond 70 comprises a solder ball 102 over a nickel-
containing solder-wettable material 104. inner lead bond 44 comprises a solder
interconnect 106 having a conductive material cap 108 thereover. Conductive material cap
108 can comprise, for example, nickel and/or a solder ball.

[0006]  Trace 100 can be referred to as a redistribution layer, in that it distributes an
electrical signal from the central location of the inner lead bond 44 to the laterally outward
location of outer lead bond 70 and vice versa.

[0007]  The semiconductor component of fragment 10 comprises a semiconductor die

* 110 which can correspond to, for example, a moriocrystalline silicon wafer. The die 110

has various levels of integrated circuitry (not shown) associated therewith. An electrically
insulative passivation layer 112 extends around die 110 and insulates the die from the
solder material 106. Passivation layer 112 can comprise, consist essentially of, or consist

of silicon dioxide, and will typicaily have a thickness of from about 20004 to about 8000A.
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84, 86 and 88. The shown rel ative sizes of the outer |ead bonds and
inner | ead bonds are for diagrammtic purposes only. Accordingly,

al though the inner |ead bonds are shown uniformin size and |arger
than the outer |ead bonds which are also uniformin size, it is to be
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[0009] The die 110 has two opposing sides 111 and 113, which are typically referred to
as a front side and a back side, respectively. Component 10 has opposing outer surfaces
115 and 117 that are proximate the front side 111 and the back side 113, respectively, of
die 110. Surfaces 115 and 117 can be referred to as a front-side surface and back-side
suiface, respectively, of component 10. |

[0010] Solder material 106 extends entirely through component 10, and accordingly
extends from the front-side surface 115 of the component to the back-side surface 117 of
the component. Solder material 106 can ultimately be utilized for an electrical connection to
an external device proximate back-side surface 117, and can be utilized for electrically

interconnecting such device to another device associated with pad 102 of outer lead 70.



An insulative material 114 is prOV|ded over passivation layer 112,
and is utilized to support circuit trace 100, and can al so be
utilized during patterning of circuit trace 100. Layer 114 can
conprise, for exanple, polyimde. [0008] Sem conductor die 110 can be
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described i Lhail SREREEFS Hof 130 makes it difficult to flow solder into the hole. Various
efforts have been made to provide solder-wetting agents aiong the periphera! sidewalls of
the hole 130 in o‘rder to draw the solder into the hole. However, the provision of the solder-
wetting agents will frequently comprise relatively high-temperature processing {specifically,
processing in excess of 300°C), which can adversely impact circuitry associated with die
110. Accordingly, it is desired to develop new methods for forming interconnects within

semiconductor components.



Figs. 4 and 5. Specifically, the construction 10 is shown prior to
formation of |leads 44 and 70 (Figs. 2 and 3). A hole 130 is etched
t hrough conponent 10 to extend fromfront-side surface 115 to
back-si de surface 117. The hole can be forned by, for exanple,
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opening is forned to extend entirely through the substrate. A netal
nitride is deposited along sidewalls of the opening. The deposition
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conprises at |east one cycle - in which the first and second precursors
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construction.

[0017]  Fig. 2 is an enlarged view of the region 2 of the Fig. 1 prior art construction.

[0018] Fig. 3 is a view along the line 3-3 of the Fig. 2 prior art construction.
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BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0015] Preferred enbodi nents of the
I nvention are described below with reference to the foll ow ng
acconpanyi ng drawi ngs. [0016]Fig. 1 is a diagrammtic top view of a

prior art sem conductor component construction. [0017]Fig. 2 is an
of, the Fi 1 prior art construction.

enl arged vi f the region ) [ !
[ 0018] Fi g. @:‘H@ a 6%#%\/%0 FrPé'OT?"h‘éor@g'éC*'B’F at hroppsyingBtage; peipr igrthat of
constructiqn, ,5 [0019]Fig. 4 is a view of a prior art construction
at a processing stage prior to that of Fig. 2.

[0020] Fig. 5 is a cross-sectional view along the line 5-5 of the Fig. 4 prior art
construction. |
. [0021]  Fig. 6 is a diagrammatic, cross-sectional view of a semiconductor component at
a preliminary processing stage of an exempfary method of the present invention.

[0022]  Fig. 7 is a view of the Fig. 6 fragment shown at a processing stage subsequent
to that of Fig. 6.

[0023]  Fig. 8 is a view of the Fig. 6 fragment shown at a processing stage subsequent
to that of Fig. 7.
' [0024] Fig. 9 is a view of thé Fig. 6 fragment shown at a processing stage subsequent
to that of Fig. 8.

[0025] Fig. 10 is a view of the Fig. 6 fragment shown at a processing stage subsequent
to that of Fig. 8.

[0026] Fig. 11 is a view of the Fig. 6 fragment shown at a processing stage subsequent
to that of Fig. 10.

[0027]  Fig. 12 s a view of the Fig. 6 fragment shown at a processing stage subsequent
to that of Fig. 11.

[0028]  Fig. 13 is a view of the Fig. 6 fragment shown at a processing stage subsequent
to that of Fig. 12.

[0029] Fig. 14 is a view of the Fig. 6 fragment shown at a processing stage subsequent
to that of Fig. 7 in accordance with a second aspect of the present invention.

[0030] Fig. 15 is a view of the Fig. 14 fragment subsequent to that of Fig. 14.
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[0020] Fig. 5 is a cross-sectional view along the line 5-5 of the Fig.
4 prior art construction. 6 [0031]Fig. 16 is a view of the Fig.
14 fragnment shown at a processing stage subsequent to that of Fig.
15. [0032]Fig. 17 is a diagrammatic, cross-sectional view of an

exenpl ary depas] {105 @NLVRWE MG 4RRnRA bk .8 grcjcgss\r/nagrsité)g%s
aspects of the present 1 nvention.
subsequent to that of Fig. 15.

[0032] Fig. 17 is a diagrammatic, cross-sectional view of an exemplary deposition

apparatus which can be utilized in various aspects of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0033] In particular aspects, the invention encompasses methods for forming solder
within openings extending through semiconductor components. Low temperature
deposition is utilized to form a film within an opening. The film can comprise a metal nitride,
such as, for example, titanium nitride. A surface of the f.ifm is plated with a solder_-wetting
material (such as, for example, nickel). The plating can comprise activation of the surface,
(such as, for exémple, by dipping the film in a solution comprising hafnium and/or .
-palfadium), followed by electroless plating of the activated surface with the solder-wetting
material. Alternatively, the plating can comprise utilization of activationiess plating
chemistry to form a plating on the surface. The activationless plating chemist;'y can utilize
reduced stabilizer content and can utilize the TiN of the film to carry an electrical potentiaf
for the plating chemical reaction. As another example, a low temperature TiN film can be
used as a low temperature base or adhésion layer for another low temperature chemical
vapor deposited layer (such as, for example, tungsten). The solder-wetting material can
then be plated onto the low temperature chemical vapor deposited layer.

[0034]  After formation of the solder-wetting material over the film, solder can be drawn

into the opening along the solder-wetting material to fill the opening.



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS [ 0033]In particul ar
aspects, the invention enconpasses nethods for formng solder wthin
openi ngs extendi ng through sem conduct or conponents. Low tenperature
deposition is utilized to forma filmw thin an opening. The film can
conprise a
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plating chemstry to forma plating on the surface.
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content and can utilize the TIN of the filmto carry an ectri
potential VD ttrmolplpiving inibaly deatribeeatdontitetdlS FRAGM MA@ ATB1€ohnBlogy
| ow tenperature TiN filmcan be used as a | ow tenperature base or '
adhesi on | ayartyficaily nvolveeforhatiuntos suesadiveratoraib &y 6adn & apRiratd e BOGH hids

| ayer (such as, for exanple, tungsten). The solder-wetting material
can t hen bEapremeibeotor oxarhae, amvepitaxiqarbcysaliobemdoabmogmens thapasl ted
| ayer. [0034]After formation of the solder-wetting material over the
film sol dBPY8lgn bpeefaredls asratamnie yerpdmiyn glorlicoagerphasessihgleto: wet t i ng

material t ill the opening. 7 0035] The | owt enper ature deposition
of the fil ééépr PW‘EE‘?V‘ %’3?%& 'a%'t]l%?seﬁwmmnigwél C@mppm?qm&nt or
equal to a t. 200C. so_t hat t erature of the sem conductor
conponent %ﬁqécaﬁ%?eo'eei 8%8%?05{?8%' %ﬁ%'?‘?&’t‘f’ﬂ &f 18 5BRGis Wi thegpmapment.
depositio ogi rise atomc | ayer deposition (ALD
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under st andy j i o I t.echnol o AR
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| ayers on a substrate. Such |ayers may conpris
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be referred to as atom c | ayer epitaxy, atom c |ayer processing, etc.

[ 0036] Des axf tHiredbcumestiimraiayly aplications] ristery aeupaahtRlly aatuiad réfolayer may be
conponent to a first chem cal species to acconplish chem sorption of
the speci esitaiig. oA slistandatyocranated Toeolagdr iscarel that wilhsill gl 8esdRiédByer
forms a nonolayer that is uniformy one atomor nolecule thick on the
entire ex@sskibiEing ietuality sedtporiepartiesl desiptcHer susbilaysr. a sat ur at ed

monol ayer. Practically, as further described bel ow, chem sorption

mi ght not B88Tr dJhedirdt spesias s parged fremeverdhneererneniNeder sdeendsmmislic h
an inperfect nmonolayer is still a nonolayer in the context of this
document . SPYFGERONRRY IEriRaeb onta the fiyst navglayerah thedirstysrecies r Heegeond

nonol ayer naCYEisbe S e. A substanti al Ii sat ur at ed nonol ayer i s one
|

ui t abl <
that wil 1 87999 PPRPHO5T 4B 0 Y afrarates Hith Praasy e df dheqiearid spesiRel/ or
properti e?noqglﬁy'/err?cgthfecﬁ[}st%chri]esl. Y §orine cases, the two monolayers may be of the same

species. Also, a third species or more may be successively chemisorbed and purged just
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[0037] The first species is purged fromover the conponent and a
second chem cal species is provided to chem sorb onto the first

nonol ayer of the first species. The second species is then purged and
the steps are repeated with exposure of the second speci es nonol ayer
to the first species. In sonme cases, the two nonol ayers may be of the
same speci &§.9€xrogd fog theyjrplng seeqnekspgies dt is NRigy that ose ecaarsi of theyfirst,
chem sor bed an%r%grlﬂed# ust 8 as gescri bed for the first and second
speci es. | ¢ U saried A BF MRSP & ineftigas 1q sreed U arasFide ARWMAtAR r d

speci es can. I xed with inert gas to speed up pressure saturation
within a reaction € ) urging may involve a variety o
i t hi "’”‘*R'ﬁa”?eaﬁﬁaﬁﬂa%mbef[ 0038] Pur gi i nvol i f

hin a redct o CH: _ ve a v
and or moncl oy dr e ey Fb: bl of Beri TR BEE L 86 RIS Dol o

t he deposi Ebrﬂé‘ctﬂb_@%sébrn?péhgnt&fg};é?@-ﬁhg\gy&%ﬁg%taﬁ@ e rzorrv%eﬁgg ipﬁe%sure to

contacting the conponent an em sor bed specres.

carrier gapeswhiCidpdsitiprefiure Wred%thﬁoncé%raéirgﬁ 6 a ShHCRs R9 IR g the

i nstead include contacting the conponent and/ nonol ayer w t h“any
substance téaporeht sukorehemiseen shayiesd ERbAGIMS biScdfbr RS iRuaRIN,. RFURERe,
the concentration of a species preparatory to introducing another
speci es. AKgWet aibl Bugingundy inétepdingiubig caradttingthdebmpshendnd/or monolayer with
experinmentally as known to those skilled in the art. Purging tine my
be successiweiupsiaschibethlipws ahguisgetitr yprddbels ty desodsarairedures ease i n
filmgrowh rate. The increase in filmgrowmh rate m ght be an

i ndi cat i onCYrerating AR SRasies PRATALD ipinedsigranginaesrenids.nd puiblaigednt of
establish a purge tine limt. [0039]ALD is often described as a

sel -1 i ni tPHY"HFHLRR detemingchaupermentaias kaawh & thege sijliedin teriagt Porging
conponent tto whi}(ngh the first sgeci es may form chem cal bonds. The
second spedBLaHPHRICERTPIHEIHCGAJ erpyrge; timg thatyigldsan ngigasen dimvarpwiit so

be sel f-1ipjting. all of the fini _of_ si
comonent A% BREERT i SPoydh il o EREtor b creie R Fon-u

of ton 1O g0 0l UFE mal b el o SlacEChASe AL FARY Donded with the

conponent . s conditions can varied in ALD to

pronot e sugdpabPndisisdiidn LBEAGBEY Q‘%Q sQ!P—fimiﬁlg% %r‘o!:és@i ih 4P o RS QLA é’iteg

ALD may al SO enconpass a species form ng er than one nonol ayer a

a time by e&ts&@ﬂﬁb@@me_énsﬁt ®BRAGEEHe fifPEFECRE iyl FENPEheMRIaPO RN TRE SeBhEM
or nol ecule thick. The various aspects of the present invention

descri bed dpetied migat eniPborapplthe bl etios AmythGd MaYaBS BESAI-MIBRE Ahda JNRY
be desired. It is further noted that | ocal chem cal reactions can

occur dur itmgfirkeDufrber ofisitet ama eompwnenhare oNgedrvamct fasttspaTib S &l f@stePBeios
di spl ace a nol ecule from an existing surface rather than formng a
monol ayer vdeftentrigbbeng tb athey of thie fitshepesies @n¢adyhahdsiucith thé espalent.
reactions occur, they are generally confined w thin the uppernost
nmonol ayer Hepvexers picfegseonditions can be varied in ALD to promote such bonding and render
ALD not self-limiting. Accordingly, ALD may also encompass a species forming other than
one monolayer at a time by stacking of a species, forming a layer more than one atom or

molecule thick. The various aspects of the present invention described herein are
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[ 0040] Tradi ti onal ALD can occur within frequently-used ranges of
tenperature and pressure and according to established purging
criteria to achieve the desired formation of an overall ALD | ayer one
nonol ayer at a time. Even so, ALD conditions can vary greatly

d di i ] Siti d .
caui prent , “ERirABeREh Qi AbeREETHY SRS ey B BT B R ihotner byted Radioa
Ferper at ur e aeactb Srficl WAL b BE bR oo SEP Mo Eattar priscui ser

t enperature, pressure, I'mzes unwan

may i npact j : i ; ti over al |
ALD | ayer . AP0 MRl APBISRE sitite tierthad bR oo RIe Bl Be .

and pressukerdca)) JRSthERYtehi Bkt hi icHRfREd b Sonfi
[ 0041] The genergl t echnol ogy SE)]]‘% %ﬁ%é%%ﬂ%gﬁgﬁdéﬁgg?%{b%hg%%mmed
i ncl udes awithin ittes yppefmosiBioRolaye of & kGrideeocesses, including, but not
limted to, plasma-enhanced CVD and others. CVD is comonly used to
f or m non- sdPe4i v 8raditmnelotihl eheccutenibil fglemRiuesd RingeSloReBERRAS
One characteristic of CVDis the simultaneous presence of nultiple
speci es i nPiEpkurel apdataoiding toleatabiished hamgingedetia taoadhiavatid wesiePRehitRE of
material. Such condition is contrasted with the purging criteria for
t radi t i onafh AErRIME} BYer cae smnmplamern st aitimee divemese, dd.Dwiontitianssianglaey greatly
deposi tion species that chem sorbs to a conponent or previously
deposi t ed GPERTIEG O Ki¢ PAIISUISF BreewEOrs dayarEomassitionoddndeition equiprheniredotiey
cont act ed 'ﬁl urality. 01%0 grBECi es of a type or under conditions such

c )

that ALD cREMSSSPHTINg oD iy thastskiles! in theark t Maptatineuhe tradificnek ad

of reacti sSpeci es chem sorb to a conponent or
pr evi ousl ;& 3%%%@%%}2%“%%% feegr,essuﬂ?’of\/mlgé’f"wge{“'gU}"feéé’@""ﬁﬂtleﬁrr%)?ﬁf'%ﬂf that may

subsequent; i Vi : ' oforma c te | ayer  of

desi red nﬁ[{“@?ﬁi‘?ﬁtﬂ%ﬁ%ég%W&@W(@ﬁecrg%udq efit! ﬁc&gbﬁ%\?{t g%?‘?r%'?ﬂ%rs
| argel y -i R&A i i ! i of. a
nder | Yi ng o et R TberaBls at Pl A IR Gl be
i nf | uencedielyetiid@otdampasi tion, crystalline structure, and ot her
properties of a conponent or chem sorbed species. O her process

condi ti ons[00AYy eBr@rgeheral PEIARIIYY ©f atithite TRRI 8bpHsion [BYDBhSGdds JaHE of
chem sorption rate. Accordingly, observation indicates that

cheni sor ptiwe spacfictprevetsssciodudiag puesdt diblityd RNplRETHA-LAMHcod CEDERARERANT
though it occurs at a suitable rate on other portions of the sane
conponent CVEg gommeskidised orfommayori-selgativkic @ complelepdapiokieeddnitedsd sniant 0 a
deposited material . [0043] An exenpl ar%/ met hod of the present

i nvent i on SPEPYEEE r Prraehajgatatistiedlics\énisdhe gmultaneous presence of multiple species in

the deposition chamber that react to form the deposited material, Such condition is
contrasted with the purging criteria for traditional ALD wherein a component is contacted
with a single deposition species that chemisorbs to a component or previously deposited
species. An ALD process regime may provide a simultaneously contacted piurality of

species of a type or under conditions such that ALD chemisorption, rather than CVD
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Figs. 6-13. Referring initially to Fig..6, such shows a fragnent of a
construction 200 at a prelimnary processing stage. Construction 200
conpri ses several of the structures described previously with
reference to Figs. 1-5, and such structures are | abeled identically
in construction 200 as they were | abeled in Figs. 1-5. Accordingly,
construct i BFRCBYOGCESs H@WC{QS reasiRg foghey, e spedierdiat denisoiptarfeeampprent
having a front side 111 and a back.side 113, and further is shown to
conpri se a’PRAEYPVRY feRosieq opcies Prding &5 C%P@BWH'CE&HBWH?W spg@es may

' ATIANY ' duct i ye et al
G o D A R 2205
(I? an be, f oﬁ[)éex npl e%aotégo%?/% én\l/%é&@gﬁ% g’i%r? P%—%?ﬂ”ao@é‘% Ia?&?fihﬁgpen&m of the

[ 0044] Constgrisdshiah o?%za;\g% Hcﬁfeﬁieé bR Grﬂ%rlﬁr@&?ﬁdﬁ%ﬁto @E/ L0ntRst %hgflﬁ'rsi)rlafié'l

in that construction conprises a palr of '1nsulative-ndteria

layers 202raa /2@ mgHEse iIMRABED bMBe BBhSSsitah, drit@fnel@letulam ahbyv e
material |ayers 202 and 204 can be referred to as a first and second
i nsul at i vepropéress étla dompehentiop SiReisdrved dbecieBSOtHRE bréCed¥RbRdIlicHs, loR¥Rimple,
202 can conprise, for exanple, polyimde, and insulative-materi al

| ayer 204 wessucoant iesperature, eayealsyl iefluesicé tleomsalptioxirate. Aecaraidgiiyobservation
| owt enperature deposition. Insulative-material |ayer 202 is

pat t er ned indicatay thahchpaps@R®nexgls mat ongut dpprestablycugiortionk otd corsponent
ultimately to be a |location for an outer |ead bond.

[ 0045] Condifpugttit enguEGd asHitrbireratanisotherrnedions sithe eanel ctmesbrifjychent ,
and such conmpaonent conprises a front-side surface 208 outwardly of

the front NdEORMaK Ecesedelertlaietects ipto adrpositesdeateridlde surface 210

t war di k side 113 of die 110 [0046] An_opening 212 .
oxt ends enf1088]y RPOTITEE SR EUSTS=BURYRSHERE SB0Ibog R relerence o

i ficald - Si.d f back- si.d f
210, openii 313" ESTesht Bk G B 91l Y lid ek nl e Berd i oo

208 d ; - Sl | |
ort hggon;:b??"mB*&%g?%%%@%@%%ﬁ%%@%ﬁ r%%%%&gkr%gfgﬂ? %‘ég €% hape
when vi eV\@ﬂsérfb@H‘Fﬁam?J\l@y_V\jitﬁ%fé'r%h&gto Higy 18X eh sﬁ’u&tﬂ@? gr%q\é,&]e"l’éd iéfenticallei

circular shape. If opening 212 is substantially circu en vi ewe

from aboven cdrideiictivh @b ad ey Wekd iaBQEd RFRANE-5t AcBordhdiEicREnRtiod 56y is

circle. Regardless of the shape of opening 212, the opening wll have

a maxi mumsbews &-eplite®aakmisbiduttor compaichi Tl faking apRat Side SUCIhdBPBdcRUM
cross-sectional width will be | ess than about 100 microns, and in

further asidedtl8, addrthesis shown ¢v assprise atpasshaltiomiagien 18idxtenbiag begsdt han

about 35 mcrons. [0047] Openi ng 212 has sidewal | peripheries 218

whi ch conpemgeneat sk fGanstrggtion 200 further comprises a conductive metal trace 100
analogous to the trace described previously, and comprises a thick passivation layer 114
beneath trace 100. The thick passivation layer can be, for exarnple, a polyimide-containing

layer.
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passivation material 112 and a surface of insulative material 204. In
particul ar aspects, 12 materials 204 and 112 can conprise the same
conposi tion as one another, and specifically can conprise, consi st
essentially of, or consist of silicon dioxide, Accordingly, sidewalls

218 1428, | S 2 S .of__'.'cn o

i TN, SO e ol bl
H | , t . " ., : et

L1 Cl G B TRl o 8P ORH0 fbr Sl

material, dagh 166, INEOEHIVAEBNR laydrsPDRARA ¥64 &dr Eent%fe?{?ti ittﬁ%‘a Waf &t second
Accordi ngly, opening 212 can be considered to extend through a

monocr yst alihsuiveimataraniayef @spdctivel Mas@stve Ghiord lal Be202 B4R Boieise, for
[0049] 1t is noted that an interface between naterials 204 and 112

shoul d be shamplei polyimaEeopehinsidatRéadériaFiager 204 @2an sotBiprideMoe efaatfe, WMedrd

be visible behind the plane of the opening. However, such interface

i s not showWfxigetianieditydovstasmienuierdepesiton. trsultivginateyiat e doasipagemed to

General ly, interfaces occurring behind the illustrated planes of the

cross- sect NBYfaR 98P 80R gending therathseugbshieh injultimataly tode slhoation f@acepter i n

instances in which it is believed that the showing of such interfaces

wi || - enhan egdaoﬁa'i ty in the drawi ngs and/or descri _p'él ona, -

[ 0050] St ruc S 4 1%0 %gZ nd 204 can be considere o be

br oxi mat ¢ {BEEE orenSiilen 200 e Pt ngmotn@ﬁfé?mprrfaisr%fnti ?tfh

structures z c% er E ront.  si _

than to t hg&ﬁé%me%g(?cénﬁ %%%gﬂpﬁé% Eihheac% @(S:Oé%fi"ﬁléj © ﬁ‘?éﬁﬂpg%%e A remcgadcier

with refergRpagot shdd Sstk-sthedifa ﬁ%%%r@iy of the back side 113 of die 110.

[0046]  An opening 212 extends entirely through semiconductor component 200, and .

specifically extends from front-side surface 208 to back-side surface 210, Opening 212
comprises a depth 214 between the front-side surface 208 and the back-side surface 210,
and comprises a width 216 orthogonal to the depth 214. Opening 212 can have any
suitable shape when viewed from above, including, for example, a substantially circuiar
shape. If opening 212 is substantially circular when viewed from above, then width 216 wiil
correspond to a diameter of the circle. Regardless of the shape of opening 212, the
opening will have a maximum cross-sectional width. In particular aspects, such maximum
cross-sectional width will be less than about 100 microns, and in further aspects such
maximum cross-sectional width will be less than about 35 microns.

[0047]  Opening 212 has sidewali peripheries 218 which comprise a surface of

passivation material 112 and a surface of insulative material 204. in particular aspects,
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hol e 130 punched through conductive material 100, and accordingly the
hol e 130 conprised a periphery containing the conductive materi al

100. A difference between the Fig. 6 structure 200 and the structure
described with reference to Figs. 4 and 5 is that hole 212 does not
conprise a ng entirely to conductive material 100.

eri phery extendi 0.
13 Const r (E4'BIF 2566NH A2 62 $BRRHER 1558 CTREP o as afaapotner, and specifcally
conductive-material | aye 100.40 tbe at.tern.?d sych that the materi al
100 conpr i SHECMRIEE GRPS RERTYe] S BPTtigh Slsedotts: dicsqrsingly. Sidevwals

ultimately e forned. The gap. n.. fille jth the .

el ectri cal ?i/é)?a%sct? § tr'?%'é: Y eelﬁlg%. 'a%cﬁ’, érgﬁﬁs'?q%&S"bcﬁgrﬂg%geﬂofggg%e'ﬂ'éew of
punched th{hglég%gghsect rically-insulative material 204. [0052] Although
construction I'sS shown with opening 212 not contacting conductive

material 1G8gagyt !ﬂ\i§_dtseué_.%dw&%%fu&w&f@cﬁﬁ@hotcBﬁ cBnBEESS i cHaubibOde, ahd

and 5 could be utilized instead 0f the shown processing. Accordingly
the openi ng pafiklidr fpebRiBsbrifHse YaRordcs MBRINE drnviBorRREtoPialdRhiCsichas 38
shown in Figs. 4 and 5, and coul d have a periphery conprising the
conduct i vesxamtpey, eahorotrytilaging sidcon| V&3 JABedrangli,geRiRYy 212 Batbdlconéiderd to
| ayer (which can also be referred to herein as a film 220 is
deposi t ed starigi throogreaimyo@¥Salihesilipos ivaéandd scncispectaptithalisentiinong
back-si de surface 210 of conponent 200. Layer 220 can conprise an
el ectri cal [8048bndiistriotes that asyiptelfacedredvéan materidls20danda@ebbgd be shown in
conprise, consist essentially of, or consist of netal nitride. For
i nst ance, NagReNINDP 24 it §@sEHefrintefaprsvadid be Waihleibghing thf plangrofghensi st
of one or nore oI_‘ titaniumnitride, tungsten nitride, tantalum
nitride arf®eRABnMANFYR"SHCHLEELE &% N SPILMTLtNE OpRYIPGH arder A SimpEly thet
materi al | @ﬁﬂgi ul ar, aspects of the antﬁtion to isti?%yish | ayer
e BIH o}

220 from sUbsEdfue ?nle@!gelpf%gfpgesfo&pwgag gl . @Fﬁt%g?'le?. € oross-
[0054] Al't %g%%:ﬂ?hﬁé@%r of%l%g dfs§la§lﬁ’3 Wit %?E%gfow%el nc%p&%&%@a%ﬁg%ﬁrwhpc (ftklé side

surface 2 I's to be understoo a?/

al ternati yelidted ane ir%esrhg%.b%f d&SH iRBraRSW %gh%s ]%ﬁ‘;( RULd 9@%@% 3{1{1@%

t he back-side surface becones assocl a ayer
than w t h gagdrptiéral 112. However, as will becone apparent fromthe
di scussion that follows, the portion of |ayer 220 associated with the

back si de pbsaonStridtiéson 42060, o2 Hhd 20WdaRIne coREMMES o be proximate the front
side 111 of structure 110. Specificaily, the structures 114, 100, 202 and 204 are closer to
the front side 111 than to the back side 113.
[0051]  The processing described previously with reference to Figs. 4 and 5 showed a
hole 130 punched through conductive material 100, and accordingly the hole 130
comprised a periphery containing the conductive material 100. A difference between the
Fig. 6 structure 200 and the structure described with reference to Figs. 4 and 5 is that hole

212 does not comprise a periphery extending entirely te conductive material 100.
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14 so it is sinpler for the discussion herein if the back-side
surface is considered to remain associated with material 112 even
after formation of l[ayer 220. [0055] Layer 220 can be forned by, for
exanpl e, ALD and/or CVD, and is preferably formed at a tenperature of

| ess than @one@usbn b6o SO fort by iﬂ_iﬁ@[y%rhﬁd{g;t‘%hélgéﬁyé%ﬁaﬁezgﬂ&e?bgp gqitﬁ:a:[.

or bel ow 200C can avoi d probl ens “di scusse

section of pahéraedlsmalion themangl 18@@%5&@@5'9%5)%%@9{ fh@réﬁ%@ﬁ%ﬁ@?\me the
circuitry associated with die 110 (not shown) to tehperatures iC

can adver sl isi uipaatdly tdiss E)i’rhétui'Irfe)gag[cQIQﬁ‘_@h_'BbgiiledLZitlﬁhQ%cﬁ‘iEal &ﬁéﬂﬂiﬁgézy
deposition apparatus 1000 that can be utilized for form ng [ayer 0. .

Appar at us 1@GOiatZMpandiee cpemiegietd am tehantiesd hid0gh clbaribal-HsukBRmaterial
extends into the reaction chanber, and a val ve 1006 is provided
across inl 8941004 for controlling flow of materials through the
inlet. An outlet 1008 al so extends into the reaction chanber, and a
val ve 1010 [P@53); odithrughtconsipistionod00fis shewafwitietpening 242 nhoraagbtitgh@nductive
outlet. [0057 A) substrate holder 1012 is provided within the reaction
chanber, awa*%a cHP0; & Isdp BaHndrsstarchiatihe Bseenisingraf Figaok anché eo%@m utilized
1014 ¢ correspond to, for exanple, the sem conductor
component J06°%5 Fr argiierenh. hersspdi e gerars oo refoemeginsoLghe
fl owed int hrough inlet 1004, and expelled from
chanber 10 fgpﬁ&g%%%%ﬁ%ﬁeﬁ] af(ﬁg@'."n "f'tfggsrréf‘ﬁq PeTgl o igye ?ﬁ?ﬁo’teﬁél ¢
chanber ar@nfiPRng Hi/Uontudie af O diHk0seANd the materials expel | e

fromthe chanber™represent eg{ag)y arrow 1018. The materials flowed into

oS o <) e SR B B0 B P oo

I's utilizexkofidepasited iy GRong2a e Sfong SWBwRISSAE! SR ssFAbhd hack-side surface
210 of component 200. Layer 220 can comprise an electrically-conductive material, and in
particular aspects will comprise, consist essentially of, or consist of metal nitride. For
instance, layer 220 can comprise, consist essentially of, or consist of one or more of
titanium nitride, tungsten nitride, tantalum nitride and hafnium nitride. Layer 220 can be
referred to as a first material in particular aspects of the invention to distinguish layer 220
from subsequent materials formed within opening 212.
[0054)  Although layer 220 is described as being formed over back-side surface 210, it
is 1o be understood that layer 220 can be alternatively considered to define a new back-side
surface so that the back-side surface 210 becomes associated with layer 220 rather than

with material 112. However, as will become apparent from the discussion that follows, the

portion of layer 220 associated with the back side of construction 200 is ultimately removed,
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i ntroduced into the chanber at different and substantially
non-overl apping tinme intervals relative to one another. Specifically,
a first precursor can be introduced into the chanber to 15 forma
first substantially-saturated nonol ayer over an exposed surface of
substrate 1 u guent J the Qr. can el l ed
From the.r aaut b o dona SR ey Rl bk Rl o Pr s Rt ey
into the r r er formed fromthe
SRGSd AT GRATRR A 2 KRF Ll bdhAilPol R LAY

first precursor rma desi re materi a nonol ayer. The

utilizationpgbsi hgléafsy'ef 830 @éacbesfeﬁeacbgw ni%e%d}afc%nétodepﬁe%rgﬂﬁ

1
cycl e of the proc and multiple C e utilrzed to forma

desired mat@iicalat hrApdfld &lbdsMhdrkiegsal tJ afout 260‘5!5: ang uﬁesmdof

precursors are described as being within the chanber at
‘non- over | agppéigtutdse ot D6 LOOE canevaiti ipkdidnfs BRI HRAGLBES inithe {HadkgrE @R
of the precursors is substantially entirely flushed fromw thin %
reaCtl on clsactivarof fiis disclbsures, rhd epkotfichiyrtanfavdit @egting @frcuithN@ssbeatadt with die
"substantially" non- overlappl ng time interval is utilized to indicate
t hat t her e Tiyndh ehawnro tepyiediares phisb vasadvevdetylimpadt tres arhaitrper when a
subsequent E’recursqr is introduced into the chanmber, but such
resi dual 08%]s orFig:diEbaws ap Pxrmpiary deprsitipe apparatis 1e0(thatqandelutized daw
enough so that there is no detectable interaction of the precursors
with one affSMHwriast 28t Apparathe 1000 sompdsesta waptionchambard 2. AoGHH]1PPE an
exenpl ary as t. of the jnvention, 220 conprises netal nitride.
'n Such® aERERY I thy feéft'%ﬁembsbﬂn 31eke A S e Ao Mt QT
nmet al n|tr|d recursor . can,co the nit of the
Tetal ni tr PSR LBy B ERIaR GEHITES 1iftaf S 16 di aenda TS Tireaciot
cycle in Eﬁ,l;,i fir N n .
V\’Q ari etrhéahdelvﬁ\;(f @gs{ %Il?cgﬁt%lﬁg&gf rﬁgt%néig'thtr@ﬁgh &S gtétfep

chanber at erent” an y non-over I"me T ntervals

relative tqg a'lPéJB@frate hﬁﬂbrcﬁﬁbYs pr@?\&%l:’ onvaet t‘hg%alchor?mﬂeﬁ %crild chh is

i ntroduction of the first precursor purge

fol I owed bynhdwH KaRktE A @ibngﬁary B@os‘ﬁ%qro% ps%eolrm 4bhn &J}Pesﬁﬁtcﬁb for
nitride is titaniummnitri exerrp ary precursors cont al ni ng t'he

netal of t&eanigié,ame sumicoridubecatipndht@0d ol Bigs. & hd 7.
t et raki s-di met hyl -am do-titani um ( TDVAT), and an exenpl ary precursor

cont ai ni ng [06E8] ni 1 ogeaticnf mhiedalretefiowed intd deanter aoomhicagl K3 X004, and
[0061] A titaniumnitride |layer 220 can be forned at a tenperature of
f r om about exg8d itorakbbambet00C2 thiougb rontiel 100% T He matalialnfldvesdriaiohhechadwer
and ammoni a, but preferably will be formed at a tenperature of |ess
t han about arg@g@esented by arrow 10186, and the materials expelled from the chamber represented
by arrow 1018. The materials flowed into chamber 1002 can be suitable reactants (i.e., one
Or more precursors), carrier gases, purge gases, etc.
[0059] {f apparatus 1000 is utilized for an ALD-type process, two precursors can be
introduced into the chamber at different and subetantially non-overlapping time intervals

relative to one another. Specifically, a first precursor can be introduced into the chamber to
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[0062] I n applications in which layer 220 is titaniumnitride, the
first precursor conprises TDVAT and the second precursor conprises
ammoni a, the formation of |ayer 220 can be acconplished utilizing
multiple cycles at a tenperature of from about 100C to about 180C,

typically f t C,. with |
tper at ur o e AP Rastitan AR ohdRier oAb SBerh TR Ukl
2 T , Wt ; i 800 m LliTorr. | d
vl |1 eact i R Emh ALY 1 B8 BT bR RyIoy b Vs Bt sapbarg A Seons
ti f ab nbadi Ii j ) . ds: .and
Second pul S8 o1 e e o8 IREIARAIAR 17 LEBn Sharki i rep S B WP °
about 4 sedan@d.frofi@e Mttt BRc@Eorttd RorRME R r8d ﬁﬁféri?@m&?{hl&*%ﬁla%@. &pRur g€
€. ep

for about 10 seconds, to conplete an individual cyc urgé can

be acconpl uslratorbfithé fisngndeontPrasLisds cah SalbdrdlabRARIE 36c1dBfihe 1idBess
purge gas can conprise, for exanple, argon, and is preferably a gas’

whi ch i s i aed tultipleatyclee carobe atidieed wrioww & Hediled nptRMoSOdcBirédhicRAYSs. The
exposed materials on the substrate. [0063] The tenperatures described
above for fitaid sasandprequmers are dristribatiens tajrgrwithinathe siea1TbeR &y non-overlapping
tenperatures. |t can be preferred, however, that tenperatures
utilized fBNefdeHalE GitieT torane anelperin 2z ebeh o theprehesasisanbstantdO0&tirely
and nore p{]eferred that the tenperatures be at or bel ow about 160C.

[ 0064] LayelUS598 fremvihin g repstion fiagiper eréasit istioqustierkefdessothen: ding herm

mul tiple c‘%ﬁéggntog Lan ALDtF%/Bg]e process. A typical thickness of |ayer
220 will be ArafEAS"oRKsaTerrHg Amejiteryahis utiized taipdieats thah thekevaagbessome
being fro t ahout -3000A. |f the TDMAT/ NH3 processing is
ot 1z, oA et LB B e B0 then s alBEavinl prepy b rgdia ke
| ayer |es ; ' wth typical |ayers

bei ng aboﬁ%ﬁag%@ {’%{uéﬁ%ﬂqgﬂé 5@?@# ?‘#gﬁ’f/érﬁwf“ %é”aV(ﬁ'wBé"%(éi?D“f'&Bd fyB":%@dB‘é{t

the cycl eser@ligh 8@ 8at RRUE nd QeleblBS iftQabfn'Br hﬁ;yp%cu?ra%ﬁ)s St &edgn%!thre?gxcept

t hi ckness.
at the surface of substrate 1014.

[0060] In an exemplary aspect of the invention, layer 220 comprises metal nitride. In
such aspect, a first precursor can comprise the metal of the metal nitride and a second
precursor can comprise the nitrogen of the metal nitride. The layer 220 can be formed
utilizing at least one cycle in which the first and second precursors are in the reaction
chamber at different and substantially non-overlapping time intervals relative to one
another. Typically, each cycle will comprise introduction of the first precursor, followed by a
purge, and then followed by introduction of the second precursor. If the metal nitride is

titanium nitride, exemplary precursors containing the metal of the titanium nitride are TiCl,
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[ 0065] The net hods descri bed above for the TDVAT/ NH3 processing and
the Ti Cl 4/ NH3 processing are ALD-like, in that the nmethods utilize
two precursors which are provided in a reaction chanber at
substantially non-overlapping tines relative to one another. It is to
be under stooﬂ, gagwever, that the processing utilized to formlayer
220 can be 22AyetesisiipraYIAGeetianiyg (TPHATLENA g exerrlghy@resusmss sodaining the
[ 0066] I t is.notedf hat a’ Ti.N filmfor from TDVMAT w Il frequently
oxi di ze updHro98% BLBEMete gitdde is gpymenia ([‘Tj?‘ ated with a post-deposition

| of 400C. As will b bel ow, th |

i tride i 11008, o e ite ST RDERT PRITIEY 813 IS etree ol eTiatev 450
f | at i cati t he conduct .

or oper 11 a5 OF LR a0y EiHBmed e BlnRARL o B i i Pla gy

the film caiymyiaflh &fndePatd @R 18S HeRtabodiPdgec t he post - deposition anneal
typically utilized vvidt;@(rpfrﬂ1 Tumf%gor%rrat ?on ng'Ti N can be omtted, and

the film 22Q068n e apoicEmHhs WM itV 6 i i
200C (1ypi ool g At o L e P s gl spEBPsee

for the entrDMaTyar@fthd Ssvops BRRESOr cdnififdd Aeheria, tRdidhiRatdnf (er 35YGEh be
220 is shown renoved from over back-side surface 210 of conponent

200. Such aenvoptisheciarilizhey matiplepldiehsich teinpatird\§f fRRYalsout 1 @R 8bS,
and/or utilizing planarization nmethods (such as, for exanple,

cheni cal - mt8di&niypigallyduin sbiut §30°C th @BES |1 FOE., wBh ah sxersiamserapdraty Ry bedig2
formed over an exposed surface of |ayer 220 Layer 222 represents

act i vat i on1®¥Cl apessyedrommaheubeql ol po ip dfout ayer, Vit exemponpeésieed
18 by exq?qsi ng | aa/er 220 to one or both of hafnium and l:?pal | adi um
An exenpl aP§NhRIWOEOQMIEQT 9 §oI Ml seastiert ehwanbsr. alpaperof el IMAT iptetpose
the | ayer to sg}l ution conprising about 0.15 grams per liter of

pal | adi um @WI"@JF{ %8 ime P 2B HT S#ooRY BiPiceders Yoes of abput 10rseaeRstss et a ¢

acid, with,t inder being .dei oni zed ter. The exposure can be

acconpl i shs’e(;’ggl\(i:\(llj éﬁggg&g?%a?qmog'a?'ﬁtgﬁgeorﬁﬁ?quBﬁ}q?ﬂral?eréortqt fige of aqubAsetRsds: 30

seconds t e WV 3 n pically bein

cdoquat e ol rans F HESARBAR caith: bR £ PR RRAERS R B e AP Hte ar

layer 222 iagvidhq Whie OfhE @il BS 525kBbRhed 4 d

| ayer 220. R‘ggar \S?Oe%s, tﬁgga_ct I vat |Conbpr 8pgﬁg@%géje#pg@g&?%éﬁgbiggurge

subsequentgzel a6k bolgRYas 48R BSThprisBoP¥RImdid) @rdoRY&d: is bl%fé?éﬁlgh g Rhich is

aspects, the activation fornms the shown separate |ayer 222

conpri si ngperc@nSivs td regetRasemntthdbleyursdrs afd a®0®bsdd Mateflls B he@ub &Rl

of hafnium and pal | adium Layer 222 can have a thickness of from

about 1 m {1068] t oTlEbenperatures desttbedidbiohe fn foenietigpl chaynaalinitadd @yer are

t hi ckness being about 5 mcrons. [0069] The activation of the surface

of |ayer Zxemplary tempprtures. nibchrbef meferred, hafvear, that temperatures utilized for
formation of the layer 220 be at or below about 200°C, and more preferred that the
temperatures be at or below about 160°C.,

[0064] Layer 220 can be formed to any desired thickness through multiple cycles of an

ALD-type process. A typical thickness of layer 220 will be at least about 1004, with
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renoval of |ayer 220 from over back-side surface 210. If layer 220
conprises hafniumor palladium the activation of the |ayer can be
omtted. [0070] Referring next to Fig. 9, a layer 224 is electrol ess
pl ated onto activation |ayer 222. The nmaterial of |ayer 224 can be

referred to second material t i.stknguish the material fromthe
first mater SR ﬁ‘é@@?ﬁ% e'ng?faw a%sfé @béffgf'?@oyr FOQt the EMAT/NH,

sol der-wett . erd. d.is formed wthin opening 212 to
effectively %:%gmg:isg%t!}{g%q sego oftttp]eeabooag-ﬁﬁc\é\ibw Piclesvl yaalyrformes faxen less
material. [@87d] B ; IS l.st _essential ly of, or
consi st of, for éé@’ﬁrr%ﬁé%r??’%ﬂ%’?‘?%ﬁ @Edgh@g%%é%b% ?B?"‘i%‘rﬂ%ﬁlﬂ4"ﬂr@aﬁ?c®€'"gw it
formed by diappiet@st@Nstédsat ihgRydQatliddsParbu} OPROSPRALE. oo

sol ution utilizing an opﬁegraati ny te%%a?%#g&%ﬁ%?%ggg%&?rpgg%?Ses'rec'
about 19 @GHickneagd a deposition tine of fromabout 5 m nutes to about
10 m nutes. The nickel hypophosphate solution can be a sol ution

manuf act ur e[DOBg] ShiHzl reythéay ReERedABoFfor Wb ITOMAYNA L Wdd: -

p- di met hyl am nobenzal deyhyde (DVAB) applications. {I]'%e ni f(?ﬁglnd the TiCl/NHs
hy pophos pharesessingiaieat Daike| inttlygp treerhétiodsautiezeawplpraturdor Owhigh dtor&ided ifa
with a preferred pH being about 7. The el ectrol ess-plated |ayer 224
can have a reastienshasmbenft subsiantalp non-tveriappiogtimnes alkivé tolor oPRS , it Witd be
about 5 microns being a preferred thickness. If the thickness gets
too |ow, aUBdRraerd. haiveyqrahalthe piogessinarutiized tnforkedyer ag@ean( tchmnysoitabey
material is described bel ow can consune the el ectrol ess-plated | ayer
bef ore t he PEEHIHy Nshiging CVLsIrRe BYOSPSFeSi | | ed with sol der, so that the

| ectrol = t .mat.er | t lish the desired task of
e 1 =g W TR R
00721 8 dLesRedapLAKASLY 0k AL SR ARG SHbspauent sbect ol ese

| der - wet ¢4 i . ifrd W O h t hods i.ncl ude,
sol det et Liesg B8Pl She e BPR Bl T SAdlg o IEL BELIGAS, L1

¢ ; ; i | g .
ormati on Qfbsatk G o (FAPE RS ebEC *ﬂ%ﬂcg%h%@eo t.s,emﬁ%%ﬁ#%ﬁ\gee@@%{rgeésoo?tth% film

the nmetal nitride followed by platin

chem cal vapont geeaml bPebrbeneind ddeoingh), Ak RBK ARSI AhB e léEdieehé. ﬁ@‘ﬂ%

the activation |ayer 222 can be omtted, or can be substitu

| ow t enpertae pog-depestionadnned pgicathe plised Rith TRMAT forflatis SN &4 e ot
activation layer can be formed over a | ow tenperature chem cal vapor

deposi t ed anghiee filwra2Prvah re farmedivgth faqroneds alieh rénfng@ica belBividbbddeitypicall
[ 0073] Al t hough | ayer 224 is shown forned after renoval of |ayer 22
from over @WAERelow 160°C, and frequently at or below 155°C) for the entirety of the pracess.
[0067]  Referring to Fig. 8, layer 220 is shown removed from over back-side surface 210
of component 200. Such removal can be accomplished utilizing any suitable etch, and/or
utilizing planarization methods (such as, for example, chemical-mechanical polishing).

[0068] Fig. 8 also shows a layer 222 formed over an exposed surface of layer 220,

Layer 222 represents activation of layer 220. The activation of layer 220 is accomplished
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side surface 210, it is to be understood that the invention
enconpasses ot her aspects in which electrol ess-plated material 224 is
provided prior to renoval of |ayer 220 fromover the 20 back-side
surface, and in which both the electrol ess-plated material and
material 220 are renoved from over the back-side surface.

[ 0074] Ref eYieHRPSINY 'AYey 228 ¢ onenay ey qf Painivat and rgfladiyy.e An 2gempimly gnetignd df s
renoved to | eave an _opening 232 in the Bol yi m de-contai ni ng | ayer
202 where FAMGUPSR SEaL BEAYET 320 it B BeoTOPHIAYCT RESSIUtiehopRisingabgut T 5
of opening 212 is extended to forma region 230 of the opening that
ext ends entf1"§ @/eréﬁ,elf8§%£'?%8m§§19”ﬂ?'taﬂpﬁg@8ﬁdﬂ Jtprs Depliprhydigtiuprg agid, wilby.
Accor di ngl .extended .region, 23001 openin 12 has .. ri.pher
conpri si ng¥r§’nrte@>%ﬁ]§gre%?'%g?'% dowat%roﬂ‘gﬁgf(&%rer?%f]é?iaﬁ?onlwghgqe%lhpa dipdnto
particul ar : f e i i n..he

consi der edt a iﬁﬁs}ﬁ f%ﬁéﬁbn%f f%%&?hg%be%écﬁﬁqsqggpéé&ngo t% %gcﬂ(ég’ %@n@ﬁ%‘t%ove

terial 1 ' i |
o Che fi 1 SzeonBEfolcafy (e aRetat 301 e, e RMHBRLE ofln BYChR

material 1Q@er Jb2easfPOEWR! drean Mstcdd LRAAES BEIEMbodifOn 6AByS20. Regardiess,
acconplished utilizing any suitable etch. Al though an entirety of

i nsul at i vetheeicevadtiah p2pdrdsJayeh eamiof SibR¥Qntsledtitd:sh aep@ition Bvaithemlenged
region 230, it is to be understood that the invention enconpasses

ot her aspepricular ashéas tiosmbgtivationdormisthe sowmeseparat lay2D 422 sormerisgecbrisiting
formthe extended region 230. Regardl ess, "at | east sone of the

mat eri al 2@pentially ofrev eehsidliog ?Ejrierpr bhid of hafmumaspeetiadidm.t bayer AN feme a
the formation of extended region 230 occurs after activation of first
mat eri al 2PFkBeRS cAMe® akpiel mickitatbe 7aniciens ¢ith ehexempleat wiatigthicknegs
224. It is to be understood, however, that the invention enconpasses
ot her aspeRqRd FRPUMRIMIFOhe ext ended region 230 is formed before one

o D0t OF 4y 2B B O EL S R0 A0 Lo b Sl Rlated
location of, f{ank Ta?/!axldfzosflpc{nﬁ 86 badside surtace 210. It layer 220 comprises hafnium or
palladium, the activation of the layer can be omitted.
[0070] Referring next to Fig. 9, a layer 224 is electroless plated onto activation layer
222. The material of layer 224 can be referred to as a second material to distinguish the
material from the first material of layer 220. Layer 224 preferably comprises a solder-
wettable material, and is formed within opening 212 to ef%ectively line sidewalls of the
opening with the solder-wettable material.
[0071] Layer 224 can comprise, consist essentially of, or consist of, for exampie, nickel.
In such aspects, layer 224 can be formed by dipping construction 200 into a nickel |

hypophosphate solution utilizing an operating temperature of from about 59°C to about
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so that the surface is now associated with a surface of |ayer 202
rather than with a surface of |layer 204. [0077]Referring to Fig. 11,
a solder 240 is provided within opening 212 and within extended
regi on 230. Sol der 240 can be provided by, for exanple, utilizing
wave- sol der_ met hodol ogi es which apply the solder froma back side of
t he conponéfiC:20d a depegtian tieg o frorhabasb$ minutgs;tp oy J 8 miriges 1Ehe nigkel
does not extend into other tgggg%aghical features _associated with the

front side"¥IOPOBFRLGHEIRUtPDGR f'??df‘a'lf%"?‘c“éﬁ‘?a\%ﬁ@if"ey femereRn iRy 232.
0078] Sol dey.. 240 c; i i . ot ,

ol ot o gt S SRR Fn e kiR (A SRisBRRn Yk ro88i0s | cad
b i gh 9% 1 A% s i t),, 9. 5% ti %

OV et S0 byl Rl ol fafdl WA S HEh 3Bt 8701 ZHelcBu

224 advant gaggagééqf 7??1’%%‘:3%}%1@35%!&#%@%2?@ ér%gsaﬁ%hgﬁeée tm&néés%#g&;a%ou row

openi ng 21 atively Tow te provi

uni form auglrdd 8 doolid 7 W&Msnwﬂmé’cﬁﬂpg Hid¥ohs detfyPhdfetrel gg%k@é?é. Yips for

provision of the solder within the opening are at or w about

200C. [ 008fhidRaésr detd¥@o i, Bl @idel hateRialGOdvbMAe ARkA 4Rl (thédider ARitbriabis
formed over exposed conductive materials 100 and 240 on front surface

208. The cossdtisdd btowedadicondunitbfie eROtreICEERTIAtE@lay 6bRFIrs theaspeany Lad lsy
of, or consist of, for exanple, nickel, and can be fornmed utilizing
el ect r ol esserlatelyrited eithswdagso. thdthiee electchlmsiplatedmbierialaloe? bt astcdrivlish the
gap 232 fornms a portion of an outer lead 252. The conductive nateri al
250, toget ¢rifrediiask okpiodiding 24equatewettinglier Soldes utiized do Moapenmg@izext ends
wi thin opening 212. [0081] Referring to Fig. 13, pol yam de-containi ng
mat eri al 209072Fi gAs fizpussed pEayioviely, ackyaiion ad puRsedusak plectatiesssiatipg ipdut
over the condyctive materjial 250 of outer |ead 252. The i
one of many methods that can be utilized for plating a solder-wetting material over a metal
- nitride. Other methods include, for example, activationless plating onto the metal nitride,
and formation of a low temperature che.mical vapor deposited |layer onto the metal nitride
followed by plating onto the low temperature chemical vapor deposited layer. If such other
methods are utilized, the activation layer 222 can be omitted, or can be substituted by a low
temperature chemical vapor deposited layer. Alternatively, the activation layer can be
formed over a low temperature chemical vapér deposited layer which in turn is formed over
the metal nitride.
[0073]  Although layer 224 is shown formed after removal of layer 220 from over back-
side surface 210, it is to be understood that the invention encompasses other aspects in

which electroless-plated material 224 is provided prior to removal of layer 220 from over the
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22 renoval of material 202 shifts the front-side surface 208 of
conponent 200 to outer surfaces of trace 100, material 114, and
exposed materials 250 and 260. Al though the solder ball 260 is shown
selectively formed over material 250 of outer |ead 252, and not over
material 250 of inner lead 254, it is to be understood that a sol der
bal | coul d Parkgdegufasenantl inwaichiorth the pleptralessdlatpdosizligiand praterias B2Mare
of Figs. 6-13 illustrates one exenplary aspect of the invention.
Anot her ex&PPPERfroas s the backsile SPBRSE- with reference to Figs. 14-16.

In referrin t‘ﬁ Figs. 14-16, identical nunmbering will _be used as was
utilized ab®\9 in ’%‘é%fé'Pgm'ﬂg-ﬁ@ﬁ’a‘e@’f@%‘eW@y@ dF@p?)iiafegnoved to leave an

[3:382?14;% ophing S4E b IR é{ﬁ}%@iﬁv‘”@%@?@ﬂ&%@% Rl TR s B0 |
. . U ¢ ! '
conduct | ve e, Rlep DR} IR TEREG IR €17 puBlRs Tt oG A bR et
[ 0084] Fi g. og%e@m&ﬁem%ﬂgafggcg%meé@nﬂmdcoﬁb&m as?e?iang)leg;g& | ayer

224 forned ong materi a SO shows materi a

removed frapadpyiRgly QRE Kxehal®l restbh Q§(?ofb?og)5g?]ingQ‘E@hEEWEDhe&%g?BﬁQ%%n and

before or after Tormation of One or th of activating’l

el ectr ol esgxgkad aetdcayetordiddtiveAind 00! 1h artitligr ashBcts BONS ifveRiYidhe Of
insulative material 204 (Fig. 14) from over pol yanm de-contai ni ng '

mat eri al 26Zningdievahe@\vessidergap idB3paiiyosech doesaol Haid t6 hendadstios
outer lead is to be formed. The renoval of material 204 preferably
occur s aft eatefiar 108t arhthefexteoted/mpion 30 egrelre @2Bidamd aglcetinrob thedisst ppartindg
| ayer 224, in order to avoid formation of an el ectrol ess-plated

mat eri al owhiehis axtandad tq keachhiieepndctiveonatafial PR Biwciermagion dPexteisiedvegion
the invention enconpasses other aspects (not shown) wherein it is
desi red t 023%7amerpcspelished ailzing|agy svtahiersieh. Hlthaighanmenspainelripsutive

si nul taneous|y to form ng 23 ) . . .
al 204 is shown removed during formation of extended region 230, it is to be

mateti
understood that the invention encompasses other aspects in which only a portion of
material 204 is removed to form the extended region 230. Regardless, ét least some of the
material 204 is removed.

[0075] Inthe shown aspect of the invention, the formation of extended region 230
occurs after activation of first material 220, and also after formation of electroless-plated
material 224. It is to be understood, however, that the invention encompasses other

aspects in which the extended region 230 is formed before one or both of the activation of

material 220 and formation of plated material 224.
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the el ectroless-plating material 224, and such aspects it can be
desired to expose the conductive material 100 wi thin opening 232 to
the conditions utilized for formng |ayers 222 and 224.

[ 0085] Referring to Fig. 16, solder 240 is provided within opening 212
and extended region 230, conductive-nmaterial caps 250 are provided
Wit hin regi Wﬁ%BoTa@wmﬂ qf tayer 2MgFign9danges thalvehtaa df frofiaide sLfice 208
and a sol der ball 260 is provided over the conductive material 250 in
openi ng 23289 traldhe eitace irtqvbapsesiated yith asurfacecd pyar 209 rethebthenwith a surface

construction of Fig. 13, but differs in that polyam de-containing

material 20%'4¥85<%ken 1 eft over the construction of Fig. 16 during
formation o de all 260, in accordance with an alternative
aspect of t Oéﬁ?Lveh?@HWgﬂ%P'QtHyé‘sPlS'eE &'SBTOVEFQWTQPP?@@%]WW'th'“

I j f [ ' provid
e oue. agvinps EF 3" Rner ool R as by ok e DAty e

so-cal | ed "nt?eﬁﬁéﬁo s ﬁicﬁ{:@@qlﬁ% %S{r%ﬁ%[aédﬂ%io%b g¥hee the tolglt](a)rw 3?01 éccordingly,

t enper at ur es uti1i1°ze vention can be ri

si mply not wpossadifie gt 18Nk |d¥es ﬁfﬁte%q@'nmh%?%dlﬁ?agl@éﬁ@ét}.ﬁ@ can

be utilized with nmetalliZation of plastics rral's that

may be sensitdcred itk PRI & compbnerfthd, MRiuding, for exanplé) tRBS MRy 2ho.
fabricating an interconnect for a sem conductor conponent,

conpri si ng: [0078]  Solder 240 PAPYIrHri3E afy S@RbRABRIYESPHpIsHIRARGRing, tdre
conponent conprising a nonocrystalline sem conductor material having
a pair of eppoglengprgicdiisns ¢con@irdaNGBIA &N e BITP tdadli(gweightl, @BI5%6 tidend 3.4%
outwardly of one of the opposing sides of the nonocrystalline

semi conductsiMer fatvesighdl, ondRI5% tiha% sitved end 0EHesodber (bY welgbt)ot her of t he
opposi ng sides of the nonocrystalline sem conductor material, the
component fl@P{Her T6mpldesivaynametsial i2diagdeamegespsin hsdidy israllpwiog theeolgler to

the front side; . : .
flow into narrow opening 212 at relatively low temperatures, while providing a uniform,

quality fill within the opening. Exemplary temperatures for provision of the solder within the
opening are at or below about 200°C.

[0080] Referring to Fig. 12, a conductive-material layer 250 is formed over exposed
conductive materials 100 and 240 on front surface 208. The conductive material 250 can
comprise, consist essentially of, or consist of, for example, nickel, and can be formed
utilizing electroless-plating technology. The conductive material 250 within gap 232 forms a
portion of an outer lead 252. The conductive material 250, together with solder 240, forms
an inner lead 254 which extends within opening 212.

[0081]  Referring to Fig. 13, polyamide-containing material 202 (Fig. 12) is removed,

and a solder ball 260 is formed over the conductive material 250 of outer lead 252. The
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form ng an opening which extends fromthe front side to the back side
and thus extends entirely through the sem conductor conponent, the
openi ng having sidewal | s and extendi ng through the
conductive-material |ayer; depositing a first materi al
along the sidewal|s of the opening to narrow the opening, the

deposi t i ng "ePYa of m@feﬁﬂ@o%ﬁh'ﬁﬁt*@ foptsideswince 208 of compondrit £A0 foxutar | ess
than or equal to about 10 A of the first material per cycle and which
exposes t hEUERATpEhERMe 109. Hatedalpd fednsrexreted neaterial and 28qu Althaugh dsout
200 C.; formn solder-wetting material within the
openi ng an§®9PdHY 2PRL ToE; e%ﬁ'ﬂ"@bﬁﬁ"l”?e\gea?ﬂar material 250 of outerdead 4y &l ey

The 9ol der 2ttt red BRu ARt B bt botelorRBEE i bt e S0 e

conducti veyiaLghi ! . The nethod of claim1l wherein the first
material is a rre%é;rlthénwfg]iﬁ%%cgand wherein the process is conducted in a

reaction chap@’ ‘hilbtdeBbng & Fidd 8H3RLSFMESSHe é;@&b%%a;gﬁgd?ngqe[rﬁxieeﬂlio@f

the netal nitride; a second precursor

ni trogen ofnéther dxBinplanfidpebls dedtRBedlitVicfiraiee ¥ Fibd1e aliel Sb GRG
precursors in the ﬁ}ggcr:)?iggﬁ cha?rber at dief frergnt I%’md substéﬁ%}ﬁﬁﬁy &d

non- over | appi §,gddnitioR nuiiberinvghil be @béd a3/8ad QilifRIRRMInREeribing Figs. 6-13;

The nethod of claim2 wherein the netal nitride is titaniumnitride,

t ungst en nwheredppropaateal um nitride or hafniumnitride. 4. The

met hod of claim2 wherein the nmetal nitride is titaniumnitride.

5. The net HORB3bf Eigal #rilldstuites ®constridion BAG at oprecassisg stepsulisafuentamthat die

second precursor is NH3. 6. The nethod of claim4 wherein the

first pr ecliBsorExpangeligyion 2§0 ﬂﬂﬁ@bg%ﬁgwdmﬁ@bfgr@ajpnioi;cQQIGIggtlve material 220,
and prior to removali of conductive material 220 from back-side surface 210 of the
component.

[0084] Fig. 15 shows activation layer 222 and electroless-plated layer 224 formed along

material 220. Fig. 15 also shows material 220 removed from over back-side suiface 210.
Such removal can occur before or after formation of one or both of activating layer 222 and
electroless-plated layer 224, Additionally, Fig. 15 shows removal of insulative material 204
(Fig. 14) from over polyamide-containing material 202, which leaves a gap 232 exposed to
a location where an outer lead is to be formed. The removal of material 204 preferably
occurs after formation of activating layer 222 and electroless-plated layer 224, in order to
avoid formation of an electroless-plated material on the conductive material 100 within

opening 232. However, the invention encompasses other aspects (not shown) whersin it is

desired to form an electroless-plated material within opening 232 simultaneously to forming
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7. The nethod of claim6 wherein the process utilizes, in the

foll owi ng sequential order, a first pulse of the TDVAT into the
reacti on chanber, a substantial purge of the TDMAT fromthe reaction
chanber, and a second pul se of the NH3 into the reaction chanber.

o T Rl L ek HOSEL oy 25T ORI ON ERIPEIE S s o
conauer | ve IR abALp N3RS T P BBl 15

insul ative_pptefial layer has a surface corresponding to the front
side of the sem conductor conponent. 9. The nethod of claim8

wherein t hephbgist RdisHhGld & .'1{6?%&&&&'40 &ﬁde‘&%ﬁ‘rﬂ ép%ﬁmagdiana ded

the second insul ati ve-materT a ayer conprises silicon oxl| de.

10. The metdifsh 20, 6driuBRvE-HABHA cBpLoR)HPe ﬁﬁéb@@@mmméq@a 280%nd 232 (the
I e f the

conductive-material |ayer, and wherein t formng f openi ng
conpri ses: region 232 is labeledl 1 Fiy NGE),2aridi d ldePPAIEE0Gs WoliBbd oled ereORRdudie

first opening not extending to the conductive-material |ayer; and

ext endi ng anapwiat 250rin opertide234. rite copstictigh df Fid. H6 icangiaedbi oo thedomEination

ayer. of Fig. 13, but differs in that polyamide-containing material 202 has been left over the
construction of Fig. 16 during formation of solder ball 260, in accordance with an alternative
aspect of the invention relative to that of Fig. 13.

[0086] The low-temperature processing of the present invention can provide numerous

advantages. For instance, the process can be utilized in so-called “back-end” processes
where heating above the low temperatures utilized in the invention can be detrimental or is

simply not possible. Additionally, methodology of the invention can be utilized with

metallization of plastics and other materials that may be sensitive to temperature.
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11. The method of claim 10 wherein the extending occurs prior to .the

form ng of the solder-wetting material . 12. The method of claim
10 wherein the formng of the solder-wetting naterial conprises
el ectrol ess plating of the solder-wetting material. 13. The

met hod of claim 12 wherein the first material conprises a netal
nitride, and further conprising activating the netal nitride with one

or both of qT_!fAlﬁl'%d Pd prior to the electroless plating. 14. The
met hod of cla 13 wherein the activating occurs prior to the
ext endi ng. 15. The method of claim 13 wherein the activating

occurs after thi extﬁndi%ﬂ. .16. The method of claim 12 wherein
the extendi ng odcur sPaff@fod hef Jpliigatigpeaa pitercpppect for a sgmicopgyctor

net hod of gbaipBhdRt, tHmphgihgeomprising formng an electrically-
i nsul ative material over _tlgule conductive material and within the gap
in the layer of condb@vidieg Fasemnicandusipecenponei, the somppeanhgomprising

o e oL e A3 B (BB RD S e
el ectri cal kymposehtatdmprising erfrait.side outward!§.of the ofehdopposing lsade df the
oo e cofonof it sdmicandudbl 1t Shu osk'Bae 3iRudtal of e Bter of
the opposing sides of the monocrystalline semiconductor material, the
component further comprising a conductive-material layer proximate the front
side;
forming an opening which extends from the front side to the back
side and thus extends entirely through the semiconductor component, the
opening having sidewalls and extending through the conductive-material layer;
depositing a first material along the sidewalls of the opening to
narrow the opening, the depositing utilizing one or more cycles of a process
which forms less than or equal to about 10 A of the first material per cycle and
which exposes the component to a temperaiure of less than or equal to about
200° C.;
forming a solder-wetting material within the opening and along the
first material; and
forming solder along the solder-wetting material to fill the opening
with solder; the solder within the opening elebtrically connecting with the

conductive-material layer.

2. The method of claim 1 wherein the first material is a metal nitride
and wherein the process is conducted in a reaction chamber utilizing:
a first precursor containing the metal of the metal nitride;

a second precursor containing the nitrogen of the metal nitride; and

provision of the first and second precursors in the reaction chamber at different

and substantially non-overlapping time intervals relative to one another.
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19. The method of claim 18 further conprising formng a

pol ym decontai ning | ayer over the |layer of conductive material, and
wherein the silicon dioxide-containing |ayer is over the

pol ym de-cont ai ni ng | ayer. 20. The nmethod of claim 1l wherein
the first material conprises a netal nitride. 21. The net hod
of claim1l wherein the first material consists essentially of a netal
nitride. 22. The nethod of claim 1l wherein the first materi al
consists of a metal nitride. 23. The nethod of claim 1l wherein
the first materisal cmmplrmamdoasfeﬂaxm zgfvrﬁer?fn metra@ﬂtauméndé g ﬁll@mum2 thrlde
tungsten nigtri fantalumnitri de an atnfumnitride

Thegnethod Eﬁgék%ﬁH$QEdﬁ@@ M njtFde pr PaIYRANEAIRl consists essentially

of one or nore of titaniumnitride, tungsten nitride, tantalum

nitride and hafniumnitride. 25, The nmethod of claim1l wherein
the first material cdhgingibodmof slaémar wheiein e metahnitiioe isititaniden nitride.
tungsten nitride, tantalumnitride and hafniumnitride. 26.

The nethod of claim 1l wherein the formng of the solder-wetting
mat eri al conpri §es erreetmeiheslsofpdlait'ri Agvicdreirhthesfirstl precoeddrii® JiCls and the
mat eri al . . The mhod of claim 26 wherein the first

gecgrsor is NH3.

mat eri al c&ﬁﬁ?'?%@

6. The method of claim 4 wherein the first precursor is TDMAT and

the second precursor is NHs.

7. The method of claim 6 wherein the process utilizes, in the following
sequential order, a first pulse of the TDMAT into' the reaction chamber, a
substantial purge of the TDMAT from the reaction chamber, and a second pulse
of the NHjinto the reaction chamber.

8. The method of claim 1 wherein the semiconductor component
comprises a first insulative-material layer over the conductive-material layer and
a second insulative-material layer over the first insulative-material layer, and
wherein the second insulative-material layer has a surface corresponding to the

front side of the sem'iconductor component.

9. The method of claim 8 wherein the first insulative-material layer
comprises polyimide and the second insulative-material layer comprises silicon
dioxide.

10. The method of claim 1 wherein a gap extends through the
conductive-material layer, and wherein the forming the opening comprises:
forming a first opening within the gap, the first opening not

extending to the conductive-material layer; and
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metal nitride, and further conprising activating the netal nitride
with one or both of Hf and Pd prior to the electroless plating.

28. The nethod of claim 1l wherein the depositing forns the first
material along the back side of the sem conductor wafer, and further
conprising renoving the first material fromover the back side of the

sem conduct or wafer. ' 29. The method of claim28 wherein the
formng of the sol der- t|n na l,, c rises e|legtroless platin
of the sol der-wetti n& glporg o\?;\l,ft'%q gﬁﬁ RFEN% 6’\ ’b‘ﬁ'@dp% nﬂﬁt?'gql
to the el edadyenl ess pl ating. 30. The nethod of claim 29 wherein

the first material conprises a netal nitride, and further conprising
activating the netal nitride with one or both of Hf and Pd prior to

the el ectrol ess 1pl at ithg- method of, éﬁlm Tb%H@r&ﬂoﬁleoéxtéﬁ%ég‘#ﬁu?g“néfﬁ)@

the activating occurs prior to the renoving
cl ai m 28 wieindng of the salderwettiog materlelol der-wetting material conprises
el ectroless plating of the solder-wetting material, and wherein the

renovi ng occurs after the electrol ess plating.
12. The method of claim 10 wherein the forming of the solder-wetting

material comprises electroless plating of the solder-wetting material.

13. The method of claim 12 wherein the first material comprises a
metal nitride, and further comprising activating the metai nitride with one or both

of Hf and Pd prior to the electroless plating.

14.  The method of claim 13 wherein the activating occurs prior to the

extending.

15.  The method of claim 13 wherein the activating occurs after the

extending.

16.  The method of claim 12 wherein the extending occurs after the

electroless plating.

17. The method of claim 10 further comprising forming an electrically-
insulative material over the conductive material and within the gap in the layer of
conductive material, wherein the first opening extends through the electricaliy-
insulative material, and wherein the extending comprises removing at least a

portion of the electrically-insulative material.

18.  The method of claim 17 wherein the electricaily-insulative material

comprises a silicon dioxide-containing layer.
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19.  The method of claim 18 further comprising forming a polymide-
containing layer over the layer of conductive material, and wherein the silicon
dioxide-containing layer is over the polymide-containing layer.

20.  The method of claim 1 wherein the first material comprises a metal

nitride.

21.  The method of claim 1 wherein the first material consists essentially

of a metal nitride.

22. The method of claim 1 wherein the first material consists of a metal

nitride.

23.  The method of claim 1 wherein the first material comprises one or

more of titanium nitride, tungsten nitride, tantalum nitride and hafnium nitride.

24.  The method of claim 1 wherein the first material consists essentially
of one or more of titanium nitride, tungsten nitride, tantalum nitride and hafnium

nitride.

25, The method of claim 1 wherein the first material consists of one or

more of titanium nitride, tungsten nitride, tantalum nitride and hafnium nitride.

26.  The method of claim 1 wherein the forming of the solder-wetting

material comprises electroless plating of the solder-wetting material.
27. The method of claim 26 wherein the first material comprises a

metal nitride, and further comprising éctivating the metal nitride with one or both

of Hf and Pd prior to the electroless plating.
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28. The method of claim 1 wherein the depositing forms the first
material along the back side of the semiconductor wafer, and further comprising

removing the first material from over the back side of the semiconductor wafer.

29.  The method of claim 28 wherein the forming of the solder-wetting
material comprises electroless plating of the solder-wetting material, and wherein

the removing occurs prior to the electroless plating.

30. The method of claim 29 wherein the first material comprises a
metal nitride, and further comprising activating the metal nitride with one or both

of Hf and Pd prior to the electroless plating.

31.  The method of claim 30 wherein the activating occurs prior to the

removing.

32.  The method of claim 28 wherein the forming of the solder-wetting
material comprises electroless plating of the solder-wetting material, and wherein

the removing occurs after the electroless plating.
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