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

0 al ow of cot rPECLGAEEAPBIATAG ;ﬁ%igg}ﬁ'ﬁﬁ?ﬁ%@eé%ﬁﬁ@@@?%ﬁ? )

conponents to integrated circuits c

&n the conponents. A

sem conductor die, for exanple, typically includes patterns of bond
pads for ”E?E@HNR%ALaﬁ%L f the die. At the wafer |level, the bond pads

are used for pro
die | evel,

el ectri cal

e testing the integrated circuits on the die. At the
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or
connect1 ons, as wre Y,

t he bond p dpefr i se pl anar al um num pads, or alternatively 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
known. ForBAQKGROCRD GEMHEONYEDTEPN packages, such as chip scale

packages,

can utilize solder balls arranged in a dense array, such as

a bal |l gri §0002} aySé¢mB@dhductar chinpendndd, sudvasdiice; walery &ridGh)p schlRGR4kdgeg are
1-5 illustrate an exenplary sem conductor conponent 10 havi ng

fabricated to include external contacts to allow electrical connections to be made from the
outside of the components to integrated circuits contained on the components. A
semiconductor die? for example, 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 bumps on soider 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 (FBGA).

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

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



i nterconnects associated therewith. Fig.

l1is atop viewof a

fragnent of the conmponent 10, and shows a plurality of conductive

traces 12,

conducti ve
46, 48, 50,
70, 72, 74,

14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34 and 36. The
traces extend frominner | ead bond pads 38, 40, 42, 44,

60 and 62 to outer |ead bonds 64, 66, 68,
36?? é’he%é’hd@g\}e tgagz’es 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. Accordingiy, although the inner lead honds are shown
uniform in size and larger than the outer lead bonds which are also uniform in size, itis 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 monocrystaliine 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 typically 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 t hough the inner | ead bonds are shown uniformin size and |arger
than the outer |ead bonds which are also uniformin size, it is to be
under st ood ,t hat . t he con,sw]uqti ons ian al so have inner |ead bonds

and/ or out &P sYlative BiaiRalHiddR PRvided gYer BASRHIGR fayersl1Zeanddsn Hiilizastoraupport
i nner | ead bonds .ch are s | er,.than.the outer | ead bonds.

[ 0005] Fi gs ?'Jpﬁ‘ﬂgrﬁaggb@ cgn ?@Ek’e i“ﬁ%eﬁﬁaﬂ@ RAMgIOINGOL Brqui frape 190Gy d-ayprel4
of an expa [ f the Ha. fragment. Such views show t hat
the trace Q%?‘?Osrﬁpg%feg@{agx%e’ngygné%%ucti ve material. Quter |ead bond
70 conpri sggodaiSoladar ' [l

sol der - wet 1?[ a%?ag rras(’tégﬁﬁogﬁhélt%d&g? %%{n H%e%hggﬁhgggg%%ﬁ%@%sr g'ébsgageoi)rder

i nt er connegijerdRel e A8 190 ﬁm%%%iiyrﬁwma‘?ffo@l)thsﬂﬂatéﬁﬁs 6#&%&@8?{% 19 pan
I npl e, and/ o

Conductive material cap 108 can conprise, for exa ni cke

a sol der bié bonsideRBSeHiasRIudBPs bRMatBE T5 Blcah MepleRitidF ofthe claims that foliow,
redistribution layer, in that it distributes an electrical signal

from the ciaterals “samissriduotivefl subkteatd Tane Fsdneeshdbabeudétrdte drd8eflndli & Abhy
outward | ocation of outer |ead bond 70 and vice versa. [0007] The

sen conducnyrcoostryptior nerprsirfgrsegrientiucite cangpial, Bemdiag SRMh@IRtEe topbuldi €
110 which can correspond to, for exanple, a nonocrystalline silicon
waf er . Thesefiiieontincliviearateriald @ugh aks @semicoofludtive wefieatedikbr @lane or hragsémbites
shown) associated therewith. An electrically insulative passivation

| ayer 112 EKPERAS ofies steriglsdhereon) aandl serdagndiciive materiglilayefs (sithartadone or in
sol der materi a!)” 106. Passivation |layer 112 can conprise, consist

essent i al |3FSg0liegcopBrEng pthgk materialgl i haityywy “gbstratedrafgrs fo anyisueparing

have a t his?r‘flc grse? in%fudfnrg?mt%gp E%ite%%),%"?\e éecr)nigol?’l%ggtivgosgt?s'?\r'ates%iescribed above,

[0009] The die 110 has two opposing sides 111 and 113, which are typicaily 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
surface, 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 provided over passivation |ayer 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]Sen conductor die 110 can be
consi dered a sem conductor substrate, or alternatively the die 110 in
combi nat i onl0@#tlh amethad obiorming ﬂ@tséfﬂptal@f&igscbma@rdesmethlnqaference to
consi dered a sem conductor substrate. To aid in interpretation of the
cl ai ms t hati98of pesfhp- Bhreificainine copsiuseriRisishewr piis tte tpraationrsd leads 44 and
"sem condugéﬁg substr tg are defined to nmean any construction

i) &o

conpri si ng’Se¥t 6ridd ety etphed fh@P%FworﬁnﬂMetexnen%frt)@ar%srde
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front side and a back side, respectively. Conponent as opp05|
out er surf griesdihdRsiaNte4ldah dohaipodl & @B@Pﬂe@bﬁthé 'aﬁclé r Rﬁﬁmaﬁivell? tﬂé ﬂml@@&h
t he back side 113, respectively, of die 110. Surfaces 115 and

ca.n be refi@erqibigonashapd (soch a§tcﬁl@x@m;mé,aec@mmhrﬁp@}«nr@n%@urﬁoac&mve.
respectively, of conponent 10. [0010] Sol der material 106 extends
entirely tRewudessodtipostept oflibe haled 3acbe rmakinginy wiekt dimdssidrm withtypleally be
front-side surface 115 of the conponent to the back-side surface 117
of the conlgemiaan or Spiabierabpett Wirzitron® @nd fraquently wiltbeligssblearutridguialdal athat
an electrical connection to an external device proximte back-side
surface 1138 M&f¥Scan be utilized for electrically interconnecting

such deV| Cf t o anot her devi ce associated with pad 102 of outer |ead
0012] A problem is encountered in uniformly filling hoie 130 with solder Specifically,

the small dimension of hole 130 makes it difficult to flow solder into the hole. Various
efforts have been made to provide solder-wetting agents along the peripheral 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,



[ 0011] A method of formng the structure of Figs. 2 and 3 is described
with reference to Figs. 4 and 5. Specifically, the construction 10
is shown prior to formation of |leads 44 and 70 (Figs. 2 and 3). A

hol e 130 is etched through conponent 10 to extend from front-side

de surface 117. The hol e can be formed by, for

surface 11 - Si
exanpl e, |§%@$M€‘§§h nHT'E*IPﬁ\éEWBPB' conprises a depth 132 extending from

the front -s'o&? surlf ace 115 rlo t he back-side surface 117, and
conprises ai gt h 'APRLAIESH heIaveRtoTh I OMRASSES A PRinQAS fabricaing afol e can
be substant] ircular. when viewed frgm above (as shown), and
nccor i ngt yrareebtbrE R ERe Laifinat AREREHBUE wbsE biorBrdschar
circle. A A4 vel : nal, s uch. as,
For exanpl & CATHAYEIhmelt W UonCe Bnlb B . Bithe BB fece RATET areleels

the shape gfpdshéd Hoh$si hi ' ' ' ' igally
be | ess thanp or equa Slg%élgtgﬂﬁel éhlﬁnyﬂ%\ﬂﬁgﬁggﬂ]drg?ﬂ%sﬁg?\t 'Jyécwng?/tﬁ aé@‘l't

| ess than goocedwddechd Matkikhl is heRipfia\Githid #8 bas IS i
encountered in uniﬁ‘cor my fi III i r?g phoI e 1:|%0 Wi ?h’ﬁ%ﬁ@g‘émé‘ﬁz'ﬁtﬂaée&f‘l'y,
the smal | dooeipsi anoref aspebtethd dvenmemcbipalishé b GHodtofabligaing @hder
into the hole. Various efforts have been nmade to provide

sol der - wet infengpnagatiitrs: sEnvedudier @etpopdrar alsesicdaweidrsubdiratdie phovided b3
in order to draw the solder into the hole. However, the provision of
t he sol deramereaninggs tegoad b extérid dntieiptbrougly thecopstiate A mietd nittizleys deposited
hi gh-tenperature processing (specifically, processing in excess of '
3000), whi ¥Pnecsideverds of helopening athe dappeition is pontisiediima exgictivrt ¢hadiber diligng
Accor di ngle%. it is desired to devel og new nmet hods for form ng

i nt er conne® et RIPFASS COBRININGH B/ EERY ofdBapwsiakRtTSle, ang a ssgRRPC@RorTaptaining

I NVENTI ON [ 0013] 1 n e aspect ., e i nvention enconpasses a net hod of
fabr 1 cats o AToPet el RS AR S, THS RSO GUCR G CURRO ROR /IR whieh the

i d i i ded d i. is f d whi ch
ot ende onlstenh S8R Th Co HrOR @Y BB fenclOr otyBR i o el ea
I | sid | : i . .t h I
Fo mnout - ShB@EAp P AREN e Bl drol AERANAG Csctind MarplIE ko g
and over tdiRed it 1EPRRE and bR ¥ hBraPRiic@spect , the invention

enconpasses a method of fabricating an

BRIEF DESCRIPTION OF THE DRAWINGS
' [0015] Preferred embodiments of the invention are described below with reference to
the following accompanying drawings.

[0016]  Fig. 1 is a diagrammatic top view of a prior art semiconductor component
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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i nterconnect for a sem conductor component. A sem conductor substrate
is provided and an opening is formed to extend entirely through the
substrate. A netal nitride is deposited along sidewalls of the

openi ng. The deposition is conducted in a reaction chanber utilizing
a first preﬁ#égfr Gon ai nin fthe of the metal nitride, and a
second prec det W AiY @‘p ¢ ﬁ’eo”l’?f? B%HU‘B'P“ @h PrAsesaing 51394 Ryier tofthas of
dep05|t|onF%fgpr|ses at least one cycle in which the first and second
precursors € in the reaction chanber at different and substantially

non-over | apgjph I second

mat eri al |swsou seqﬁi Fta%l:q\égtsg oﬂlﬂ%{] ?rﬁ'?ghgp%ngﬁg?%&ﬁd: '%? 'Of‘?‘fg net al
nitride. BRbkwmBFCR PTI O\I OF THE DRAW NGS [0015] Preferred

enbodi nents of the invention are described below wi.th reference to

the fol | ow pg2HCCHPNY b g Isrosd HeddHaMiBy ofa kSmRofH AR} %Hﬁ%nbﬁt at

tOp Vi ew Of a prior art semn conduct or corrponent constructi o
[ 0017] Fi g. arélimimety probedsggditageciva® bxdniiBary Gkt of tef prédipt Fb&moﬁf prior

art construction. [0018]Fig. 3 is a view along the line 3-3 of the
Fig. 2 pridooze]t dngts aciewahthe Fg. 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 the 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. 9.
[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 is 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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[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. 6 .
[0031]Fig. 16 is a view of the Fig. 14 fragment shown at a processing

stage subseggt tlﬂgh%% aVewfdi%he I;IQL_) 14 fragment shown at a processing stage
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 film 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 .
.palladium), 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 chemistd can utilize
reduced stabilizer content and can utilize the TiN of the film to carry an electrical potential
for the plating chemical reaction. As another exampie, a low temperature TiN film can be
used as a low temperature base or adhésion layer for another iow 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.



[0032] Fig. 17 is a diagrammtic, cross-sectional view of an exenplary
deposi ti on apparatus which can be utilized in various aspects of the

present invention. DETAILED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

[0033] I n particul ar aspects, the invention enconpasses nethods for

componant o (0381"t HSToRRER ISR BAY e iR e rahy Cries f1a
i thi . i fi | o tal nitrid uch as,
For exanpl et of e hadBieale (0MRA 260°8 Bt s afinherh o diEa orin a

S0l der - et bGofoet bainbiF oot bREa? e drindIElSRbdsol Suplidk | N9

can conprise activation of e surf exanple

di ppi ng t heefdsttion itébhﬂolé@leél&érPébnﬁH?i@@Eioﬁiiﬂgyé?%lfe?&%@ggggé)oe{nd%lch@'ﬁhéeir\Tr?apor

foll owed by electroless plating of the activate ace wt

sol der - wet tepgitivR{GVDRITo d¥sisembadddéiniindérBRnhg tHelvehtdh, 22BREURBIogy and
utilization of activationless plating chemstry to forma plating on

the surfacEVDTaanalopy wiithednitialyiepdrivbi mgsonfearsial Mefdramy fitktith IALS 6 AANEGH
stabilizer content and can utilize the TiN of the filmto carry an

el ect ri cal sysbttricallaInveles formatiphaf sungessherditaait layemsain Dsubshae A80EHRYers
exanple, a low tenperature TiN filmcan be used as a | ow tenperature
base or adf@%FYAPTISAyEr exasmplaroteniaxialawlycoratinatander eerihoad mutrialr ALD
deposited | ayer Esuch as, for exanple, tungsten). The sol der-wetting
mat eri al cHAY #iRRRe BRleHIGLeS] alniie layereenitawy. plemilryar preceesiegrietsal  vapor

deros, o0, U - PRRRELER St T a5 e
sol der - V\Btéhie%angﬁe%{eis% r:léc%n’}cpilialahI chte%?so(r)p%eérr)] iop 1%('9 spgcies onto the component.

Theoretically, the chemisorption forms a monolayer that is uniformly one atom or molecuie
thick on the entire exposed initial component. In other words, a saturated monolayer.
Practicélly, as further described below, chemisorption might not oceur on all portions of the
component. Nevertheless, such an imperfect monolayer is still a monolayer in the context
of this document. In many applications, ﬁerely a substantially saturated monolayer may be
suitable. A substantially saturated monolayer is one that will still yield a deposited layer
exhibiting the quality and/or properties desired for such layer.

[0037]  The first species is purged from over the component and a second chemical
species is provided to chemisorb onto the first monolayer of the first species. The second
species is then purged and the steps are repeated with exposure of the second species
monolayer to the first species. In some 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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[ 0035] The | owtenperature deposition of the filmis preferably

conducted at a tenperature of |ess than or equal to about 200C so
that a tenperature of the sem conductor conponent does not exceed
200C during the deposition. Suitable deposition technol ogi es can

conprise atonic |ayer deposition (ALD) and/or chenical vapor _
deposi ti on & é‘@ﬁ}".be4§“§?s#i)r§tta”9ﬁécqr@a§@€$'eﬁ- At i§Rated dhat rae Agmeneef the first,

i nvention, ALD techno] ogy. and CVD. technol o will be initiall )
tovori bod FRER A0 ARCLsPRUe R Ga TR i P Be e K 15oe S on ABEBA SaListin
typically ipvolv forpatjion of successive atomc |ayers on a
sﬁgst rat)é. M@H@ﬁr?%?'gps?%yertonpri se, for exanple, anyepi taxi al ,

ol ycryst al da} , . i | so_he.referred
R e A T R
[ 0036] Descebhigding heSddmBdh¥nt «ARBr 3RbMES %itﬁé%gﬁfef‘g%sﬁ%ghd? 'Ic}\e\'le?ik% pregsure fo

conponent to a frrst chem cal species to acconp em sorption o

the speci egelontie ddpRsIENTPRBARE to rERGRIRE b&REMYatioh BEa %[Qg%tellﬁlta{::t.n%'?he

forms a nonolayer that is uniformy one atom or nol ecu I on the
entire expoesasbrient dridédr cRONROMRD spedids. cﬂxbmglewef Esrier JaSAlindI@ead,, Ar, He, Ne,
nonol ayer. Practically, as further described bel ow, chem sorption

m ght not B &er etonPatgingposyt instesd idtiutideortautipg thetbmpdieart ahdied Merlaystigith
an inperfect nonolayer is still a nonolayer in the context of this
docunent . &y svksipnegiphl dllawis shemisonptien lyypeodect 4 desoradrdyrediaten tret ed

monol ayer may be suitable. A substantially saturated nonol ayer is one
that will SYFPITEjiPRPHR spsEsEseRagion &y arodichiosinpinagsrehies.qd slitable amalindof
properties desired for such |ayer. 0037] The first species is

purged fr ofH@0@Fa% h%d%tswaa%%pearﬁantaﬁvsaéd@ﬁwn EhibasecHiiled elbe ag. Pyrging
provided to chem sorb-onto the fjrst nonol ayer ,cgf the first species.
The " second TRUERY bE Sre=Piial isdieetio hmE SeyeTin & epesa Barbpon
cone casea™® en s D RELPETRG B EP ik piePiEl aiaphh
LT 1O SPeGh ksl iedifl SndPiey BE SUFGRRRIKE! YoGhEMBRRRST, an0 purged | ust

8 as descri or t rst and secon clres. It is noted that

one or nor engdb) t hELd i GHen BEGPBE a8Bdel-Mhfify SRESISER 15412 e m}fﬁgeg ggggeg

inert gas to speed up pressure saturation Wthin a reaction ¢

[ 0038] Pur gixit@ofiBY:ompyfdnY & whistaihk @S siécids @) bV &emidt botdisN&he BbdonB Ot
limted to, contacting the conponent and/or nonolayer with a carrier

gas and/ orspeciaemighgomly BSsditoahd rshspleiss hiethde AR alsb ©B sPIF-RARIHG. €Oh& all of
reduce the concentration of a species contacting the conponent and/or
cheni sor babe §peciueber Esitapbra cofmpant arerbogdegith afirbLghecibR, theMirst ddecies
Ne, Kr, Xe, etc. Purging may instead include contacting the conponent
and/ or norvgl eifesrnopbeid tarejhes whibe dirst epaciestalraadychenderheith the cpmparent.
byproducts to desorb and reduces the concentration of a species
pr epar at oriPv{eyen RIEBIRRINAGoRMRANREr vag bini /8D, to Rraspate awsihdoadipg apd cehder
purgi ng can be determ ned experinentally as known to those skilled in
the art. PHEGIG§eHImEngedoasedingic ALDIPAYEAISP ensampass a esiep (argingthes than
that yields an increase in film r?wth rate. The increase in film
growt h 1 at8e FOGREYEE Z1TERY LGP BFEPereonieHRY PUVAT HOTE REDORE HRBSE
regi me and . used to establjsh. a purge tine lim¢t. [0039]ALD is
of Len dos dniTu ek s iaPiofs il iR sEeealintarion rotibed HEPRE Hunber
of sites
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exi st on a conponent to which the first species may form chem cal
bonds. The second species mght only bond to the first species and
thus may also be self-limting. Once all of the finite nunber of
sites on a conponent are bonded with a first species, the first

onded wi t APPReOES Y RBRLel BlelE M Bl B8 bl PR Ritvendlet Fatbea
in ALD to Eﬁé?ﬂ@él‘?eédt’i&gﬁ &?\%b&l’%tﬁg@é[ﬁ %Piﬁsté‘lﬁ%, gr?ﬁlcgnﬁllglfgzsl?ql?én%nrt ;[Tﬁ%ﬁuls ﬁ%n

Accordi ngly, ALD nmay SO enconp a‘specres’ftorm

nonol ayer  @isplacd & FRIdMie oA ég%tiﬁg_ﬁ@fa%@?ﬁhﬁharf Bfn%gg gfbnlto%égrz)orvgrgtggt

t han one atom or nol ecul e thi vari ous aspect

invention g@fes). bRONE @khtth& sBctPcheidd | g,

where ALD may b)e desired. It Sigslﬂgfhurt hét&ﬁﬁ(ﬁngghfhﬁgﬁéﬁf %%a%%Hg%wg@Ted
reactions wilfin deouppethst mgndbydr of HEurfa@dst ance, an inconing react ant
nol ecul e can di splace a nolecule froman existing surface rather than
form ng a rBes] aygracaivesl Albecas uctaeithin fequérie-uedd Rifbed bRAEmBsIEfire and
chem cal reactions occur, they are generally confined within the
upper nost PrEsslraged acsbrdingdaebtablished p@g0Y Trimda ta avhimlve MeRecdd PEBAtION of
wi thin frequently-used ranges of tenperature and pressure and

accor di ng ¥boesiAHG Byerenp daelayerat etimel &EvensadDavedities desareageatly
formation of an overall ALD |ayer one nonolayer at a tine. Even so,
ALD condi tYREIIEAAN (heRprtigHiBEpIEGUrBRIB AT AYMBREitionedepasitipre edipment, and other
precursors Lt osition equi pnent, and ot her

\ tI ayer ﬁon‘gosnlon, d ] . anc .
factors acé%?r&iaﬁﬁor g9 ??rft%rﬁ 'ﬁ’OR’H. 15§ SKIRSSIB et | Meintainingtie iaditional
pur gi g moeries S ethed R pESEF g Borete HEenbe e sl it iy

f ion; ' , 1 1 ALD.I . ,
1oLt on Rt B0 S SN AR oy

. "y i j | Th
pressure repagesg Hﬁt¥|d]§ ‘tﬁﬁrd‘dﬂféﬁiﬁttérﬁﬁbr&tr;}g{:)j?ﬁésﬁ% r%)nﬁyﬁisﬁa%{hggﬁgf €

general technology of chem cal vapor I on es a

vari ety ofdefiefi mp@siifets processes, including, but not limted to,

pl asma- enhanced CVD and others. CVDis comonly used to form

non-sel ect [0oally arrequpbel RohibRiyy of Liethit@Vaidr abpdiiod (CPDPRGIEMs a YaRBly of
characteristic of CV/Dis the sinultaneous presence of nmultiple

speci es i mar&epabificpsidcbars, mbladbgrbut hattimitedt! plaemé-enraricbé CYeRegictiRe.
material. Such condition is contrasted with the purging criteria for
t radi t i on&lVONERoweNkiusedtodompoereseiedtively @ nbrapiteddepdsitecimstieriglloa a
deposi tion species_that chem sorbs to a conponent or previously
deposi t ed c8peReas . Opg cimrasterisie elaVD isgherimptigneptopiedence of imvilipteapeciesihy
contacted plurality of species of a type or under conditions such

that ALD Pegipst Fember hetrerctin ionm dheslepgsitadaprieiabn Sedtanngition isst ead

o o | SRR Bl B B Pl AL ek R oo

Zggls ?ggemﬂt@rgi%gi Easde%gitic?neg(pteci%g] ﬁ'lg} ghoermt?sc}rt?s t%%rc@m%oggnr{%lr S}eeiolls%/ gerpogifted
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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[ 0042] Under nost CVD conditions, deposition occurs |largely

i ndependent of the conposition or surface properties of an

under |l yi ng conponent. By contrast, chem sorption rate in ALD m ght be
i nfluenced by the conposition, crystalline structure, and ot her
properties of a conponent or chem sorbed species. O her process

condi t i ons "eacHRN QoeHipIlrsteasiol saagiing 1qartherethp spegieseay ¢hamisairsty 4 eamposente
chem sorption rate. Accordi ngl!%ﬁ observation indicates that

cheni sor pt PONEHPGIH dePasitassPg VNG PYriage opfg MhicH SEPERavENt eaRgiesTamt

t hough it occurs at uitable rate on other oriions of the sane
conponent . n@ﬁ&ﬁerﬂs%rgﬁﬁﬁ"i”@r@wt? ‘?rch ge reﬁ mag?f@ abl e defects into a
d ited ial. [0 A t hod of t I t

vent i on MOOLLC, | (R reRTO TS BRBRY, BINGE Rl Hodk R of e
SN . .

TS0 Lo B D IOAR 3 BRI 8BTS AR A0

nstructio conpr

the structukss A@@ﬁﬁa@rtb@anme%mﬁwcw&nkﬁ,f&ys%m sﬁ,ﬁctﬁieggnd dtnar and

such structures are’| abel ed identically in construction 200 as they

ver e | abel gepdriledbt@SoomboRentOF 68NIEd1BY speBiBd SOIHAF o8t s 2BRdilichsSIBP¥ AT,
conprise a sem conductor conponent 110 having a front side 111 and a
back si de gragsureamst tbpblatire, riaysdisvinildedcs HERLISSHBioR riteS PedREhGR doadr@dtion
112 extendi ng around conponent 110. Construction 200 further

conpri ses indicaegiihat ¢cheenismeptoh ntigltcet dd@0r appedotatyys doatiohb éf 4 tatgnent
descri bed previously, and conprises a thick passivation |ayer 114
beneat h t rtaeuehliO@cursled atshitable fstesesi atheriponiohayidhe same banpdrent. Suehpl e, a
pol yi m de-containing |ayer. 11 [0044] Construction 200 differs from

t he” const raetlitigghmaep Nypdimegatoletablp dateqthinte acdnpesitadceatenal.200 conpri ses a
pair of insul aLi ve-material layers 202 and 204 over , )
conduct i velGP4ekr | A SXSRRGTY MRHOd g g PiesepbinyRitien jsdestribpd wéth seierensrio204
can be referr t s.a first d_.second insul atiye-material |ayer,
espect | vaigr Bitas S P o SpRRtotsA tadiha fi Fashidiap 208 &a
exanpl e, V1.1 j | at i ve- {al _|ayer 204 n_coniprise,
For  oxanpiae MUty BrosBihd SIS R ¥firR) 244 Qo et o BR BN B

| nsul ativ (=118 d i : e o
ext endi ng RSy BBy i FefrenZe RiCT R fd QoS R daR 1fed iertialy

outer | eag 8RfuctlbR 68 hEaRY Wereab8Bd #IEyL 2. DR cGaRal dsIneEu®on 200 is

sem conduct or conponent, and such conponent conprisés a front-side
surface 2Q@Bowiognipri¥e afseinitenduceiticoMpsindf 109G AMEIAEEiOE 1 i Shdlalhckand

a back-side surface 210 outwardly of the back side 113 of die 110.
side 113, and further is shown to comprise a passivation layer 112 extending around
component 110. Construction 200 further comprises a conductive metal trace 100
analogous to the frace described previously, and comprises a thick passivation layer 114

beneath trace 100. The thick passivation layer can be, for example, a polyimide-containing

layer.
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[ 0046] An opening 212 extends entirely through sem conductor conponent
200, and specifically extends fromfront-side surface 208 to
back-si de surface 210. Opening 212 conprises a depth 214 between the
front-side surface 208 and the back-side surface 210, and conprises a

sutt v o sndse bt W A RRM A B e AT Io 70% F B arruct

bstanti al tanti
i roular %ée‘]?? SR AR Bl e ARBRM IR RS Bl e,
di anet er oflajcheosi meligiveRegdedl |a?§|§ 2@ aﬁ@.@O@&ﬁa r%fen%ﬁ%'éé" fu%l]‘%nd &b

opening will have a maxi num cr oSs-secti onal
aspects, S UedulaNRiTARENaCIE RS SreSEstkivaN) alhsthﬂéiﬂwaﬁsrlab labér éo@%én E&ﬂ&ns@bfa}“
100 microns, and in further aspects such maxi num Cross-secti onal
width will elamb!espnl)tldnmin abinuladve Matdranayer 200 441 6HBMIRTf0RdEMMAS silicon
si dewal | peripheries 218 which conprise a surface of passivation
materi al 1dpxgadormedinyfiarcteneritmeulepdsition. MsUlRtiveinadl layen 20@s paftsthéd to
aspects, 12 materials 204 and 112 can conprise the sane conposition
as one anoﬁ‘ﬁ‘é&a gameVEedendnacheretiragh, whishs ulimataotodiest loesde fdriaa lober
of , or con st of silicon dioxide. Accordingly, sidewalls 218 can
conprise dpag- essentially of, or consist of silicon dioxide along
the enti ret§ &)% rb% si dewal | s. [0048 ] As di scussed previously,
structure 1P8%an “CBMpIAIeR 200 Gahessnsibeed 565"630”%!#?@? SeRPpRant.iaed sagh
aspects w se a mppnocrystalline semc tor material, such
2 Tor exPRERLSHEuBer's DR Arerd FasihMais f tadiogt s gispmiconducior
openi ng 21 i.der tend th h . a.no stalllne
ie43p, 5?1% aHR! sﬂfe' S%Qaé 021%)(01.:? aﬁ@gﬂ{tﬁgﬁack :Tl%ﬂgi] qfid

silicon wafer In some aspects the | 1§ 0n0t ed

that an ing @Me;CEAH%b%ﬁ%z{‘f‘éﬁéﬁ 'Rt turBlth dehicRiiptL ARG R0S g@ﬂﬁ?&‘

the opening 212 of Fig as such 1nt R

the plane qfec&.bﬁly%&@ﬂuagommnﬁéf@ésur@e&'éod z%%&ﬁ @lggsbﬁada%osﬂﬁ%\@r fhin

the opening in order to sinplify the draw ngs. ner al | aces

occur.ring dashpriads & Aepth i2h 6 sekake thelloansge Qfﬁab@@[)@éﬁ@ﬁ'e%@@ﬁ bl@é‘@&daﬁb 9“?
of this disclosure will not be shown, except in instances in

i s bel i eveahddvatprisémea whﬂmr@omfogmtm theigith 8cesOpéridg ﬂ%ﬂ%ﬁv&é@f [ t y

in the drawi ngs and/or descri ption.
suitable shape when viewed from above, including, for example, a substantially circular
shape. If opening 212 is substantially circular when viewed from ahove, then width 216 will
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
maxirmum cross-sectional width will be less than about 35 microns.

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

passivation material 112 and a surface of insulative material 204. In particular aspecis,

12



[ 0050] Structures 114, 100, 202 and 204 can be considered to be
proximate the front side 111 of structure 110. Specifically, 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
conduct i veMagfiale 28# and 12 eaccogusies Hierfgng coRBosiisineaside apothgr, esdepegifically
peri phery containing the conductive material 100. A difference

bet ween t hEATFEgIPrige: Sopsjsiiaspentiabria?opsiE ok silicondinxided dseprrinall. sifawalls
ref erence Figs. 4 and 5.is th ole 21 Qes not conprise a

ber | phery SHRBRIDTG e EPPET PSR Al RSP REIGOD oG Glong e entrety o
Construct itﬂgs%g\gal%an be formed by initially formng
conductive-fratérral |ayer 100 to be patterned such that the materi al

100 conpri T@g:sgegﬁ? d@éﬁg@@%@ggg%ﬁrs%&w‘ﬁ% c%?{jrﬁ?rgs la\?&e%ﬁg%nﬁgctor die, and

ultimately fornmed. can then be

el ectri cali, yaiBgs KpbM8 wiBddAidrid a%%%pcr?ﬁgiiﬁer@ngaﬁﬁghﬁl-gr rﬁ%%g%f%c?ﬁs for

punched through electrically-insulative nateri ough

const r uct i gxamgl0a hfonsBQuAIME §illboP RGN Q«cMnﬂﬁtopﬁﬁ’iﬂé 263 LALSARGHE L YE
material 100, it is to be understood that the processing of Figs. 4

and 5 coulaktdpe tiubiigh 2 ednocigstantk sifcoh hafes MadMmeispeas si thg invdaear di ngl y
t he opening could be fornmed through a conductive pad of material as

shown i n F[0§49] 4 laischoted tharchndatatiabelimtvecen nteria@odyandompish&iidbe shevn in
conductive material of the pad. [0053]Referring next to Fig. -7, a
| ayer (whiteshoreaimg18ef big. £ af enereidtetfacehwould e vsibla behihdihe plane of the
opening. However, such interface is not shown within the opening in order to simplify the
drawings. Generally, interfaces occurring behind the iliustrated planes of the cross-
sectional views of this disclosure will not be shown, except in instances in which it is
believed that the showing of such interfaces will enhance clarity in the drawings and/or
description.
{0050]  Structures 114, 100, 202 and 204 can be considered to be proximate the front
side 111 of structure 110. Specifically, 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
hote 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 to conductive material 100.
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220 is deposited within opening 212 along sidewal ls 218, and al so

al ong back-side surface 210 of conponent 200. Layer 220 can conprise
an electrically-conductive material, and in particular aspects w |
conpri se, consist essentially of , or consist of netal nitride. For

i nst ance, 8 an rls q st . essentially of, or consist

of one or %mgﬁ acfﬁnf% t""l Y IRRIng FoRdyctivayaateriaiiaver i to be
trid 220. b f dt f t

mter ol a”ﬂ par%H%ﬂl%a‘t Ie 5@%@@&%&5 qus%%%aeﬁs%geﬁﬁéﬁgwn‘%g?q%ﬁqréa{@?

220 f f hi

[0054] Al t noth e PRAR b, T a8 ol B AR Mo operelydoniatiese

surface 21ghateribi dog, 4R tHE oPé]‘q@é ?fﬂ%q bteEJgFlcl'lt)eﬁx%u Qe&?@l&&nsulggvetrﬁ%tﬁnal

alternatively considered Ine a ack-si de sur
t he back-spge surface 210 becones associated with | ayer 220 rather
than with material 112. However, as will becone apparent fromthe

di scussi on [0052] faltﬂdmgﬁcoﬁslmcmrm%lst@hnwﬂﬂﬁf RIRG 2 85 ST Ao
back side of construction 200 is ultimately rpgm)%ed 14 sgﬁlg ]"lghch\'fbe

si npl er f omatehi@ 10D Stis ssb@andwesteicnthatithd precdarlg-os FUe. zsaﬂd‘ BE&Id Se utilized
considered to remain associated with material 112 even after

f or mat i on io$teqcgidine shrgn Hrogs8hd.aseordRfly thanpaend ciuneisk foymed @Fough a
exanple, ALD and/or CVD, and is preferably formed at a tenperature of
| ess t han Ghdéduarad of radienial ap el iTiigsu4 ahd gationuidhateapeimeyr es at
or bel ow 200C can_avoi d probl ens di scussed above in the "Background"

section of°°{’}?f‘§'"ij“§a°8§lﬂﬁt'ée "‘éWHa'ﬁSéﬁﬁeﬁczﬁl ly can avoid heati ngWh )
i it th t t t

o aver o EP38f | e bt Eﬁa}gb S%]O%ﬂw)ga*so;ibﬁ rgw%?caﬁérg?samif@w
d iti t hat
zggoskpbg%?ﬁ@gf%ﬁf%c@%ﬁ}?Ps?é@‘g&q? B8 sidhvalks 2R A iAo e B Surase

t end | ] ,
acr 3255. it o B P 208 Ll ERE ban e WR eGPl eop iy i relefeh anc i
inlet. g@%blﬁﬁag}a@% wal &Pt %Bﬁsﬁst'egéé?m%l roEF%Bﬁ i ﬁn@%”?ﬁfd{ehi‘”p a

val ve 1010 is provided to control flow o Terla rou

outlet. [ GRALE 15ebsbe aarecda.qdrrés rcoAQa{%ss&t.aﬁml &%@né’mfoh bk &hﬁoﬁ%ﬁct Ion

chanber, and such is shown ding an exenplary substrate 101
Subst r at e titilvh reeide aomgseapmnde tiéhtaltnBnitederdridl ainibh RitdRY a6 AR be

conponent 200 of Figs. 6 and 7.
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 to 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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[0058] I n operation, materials are flowed into chanber 1002 t hrough
inlet 1004, and expelled from chanber 1002 through outlet 1008. The
materials flowed into the chanber are represented by arrow 1016, and
the materials expelled fromthe chanber represented by arrow 1018.
The materi al ro d into,.chanber 10 an be suitable reactants
(e one Sl Apd bﬁoésﬁrdésavgsyon f@m?ﬁw k38 Sipges gprerectp smain
[ 0059] I f appara or an e process, two
precursorsggsé)ﬁ'a%gvf' rF' aidﬁe\m 8”@?‘}%? Afay%{t Ifferent and
subst anti al on I an th r
tar [\i/)éfsé; 18{«{% 256‘89& Bgfo%&?b %r%& rﬁ?@ d& %‘H/or%\k? ﬁ&' &srPa{ﬁ‘%

Speci ficall precursor can I nt

15  form f?‘)rt% d 8ta é%%%a?ﬂ& bffeby ﬂ]ﬁﬁb%cﬁlraﬂg aBBRSbAAE THRM RiizaRBn 6 posed

surface of strate and subsequently the first precursor can

be expell efénfp@%rb@ﬁt Sr@RpW 2B°C B@f(@\%{d pr@bl@tﬁQ QEQJsQé@Qwv%% th%aﬂactk?l%ﬂn&”e

introduced into the reaction chanber to react wth the nonol aye
formed frogactibeof thie StsclbEeUdripetificdiPEdn dofafalifflciak bblciatd M e
nonol ayer. The utilization of the first and second precursors cah be
consi der ed! in@ocgholva) Bftermperaiurascetich, caardvarsdly impact 1oy ck@g@rycan be
utilized to forma desired material to a desired thickness. The first
and second [@ﬁiﬁ& ur Bigr §7 a‘mevscms&xeinbbd/ depotitonrapparat Usi 1000 ket cdrapdeiizad for
"non-overl apping tine intervals" relative to one another in that each
of the preflolmisglayer 2205 fipseratitsi 10D goreprises elrgactivnicfegtbef @12, viirtihent GOke
reaction chanber prior to introduction of the other. The term

"subst ant i Bfi¢nge '%Hlede@?ﬂpaﬁmrnlger 3R YaMed00G IS rravidadi across inletd 0phier cat e
that there resi dual precursor within the chanber when a
subsequent C%F é‘!ﬂ?ﬂ@d‘f"f rastpils GERYBRANG el AnftehioRs alss ekisRda giorine reacton

nough o TRALeE Al & REETR! élpﬁo“‘ffdé%f ol rieraf Bpisbire2iidor o
Wi one apgirer EXGEREAdhToRE| fo%eeuggg%weg&%n%% 1896014, ar

exenpl ary i nvent T on Fises ne "de.

I.n such aspegh hol@tn&'aﬁ%&eﬂgﬁwﬁg’tfa@ fo% 4 @Bgﬁaﬁﬁ 1 (5%a%5%s I’nd Ecﬂ?br met al

nitride and a second prec can conprise the nitrogen nmet al

nitride. ThambrRy®e s@%ﬁboﬁ&!&t&?%o?nﬁéﬁ@lﬂzwéﬂﬂ@' Bendb, Ieast one cycle in
which the first and second precursors are 1n the reaction chanber at

di fferent pudspubaopsiatia, Inyatérn 0¥ BolaiploRBambere 00D HRsNGRlislet Boaldnge
to one another. Typically, each cycle will conprise introduction of

the first eupeedfeorghafrbkl thgedhloygraoyler giBg8. ahed makeialsflolboiwesthbyhamber
i ntroduction of the second precursor. If the netal nitride is
titani um rire réiptsented bppiraw y 0P8, @od treonaertabnéegietadTont the chrembdr refresdmesd
titaniumnitride are TiCl 4
by arrow 1018. The materials flowed mto chamber 1002 can be suitable reactants (i.e., one
Of more precursors), carrier gases, purge gases, etc.
[0059] * if apparatus 1000 is utilized for an ALD-type process, two precursors can be
introduced into the chamber at different and subétantially non-overlapping time intervals

relative to one ancther. Specifically, a first precursor can be introduced into the chamber to
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16 and tetrakis-dimethyl-amdo-titanium (TDVAT), and an exenpl ary
precursor containing the nitrogen of the netal nitride is amoni a
(NH3). [O0061]A titaniumnitride |layer 220 can be forned at a
tenperature of from about 68C to about 400C if forned fromtitanium

tetrachl oride as ia but preferably will be formed at
L emer at or 198 e LEORA e BB Dol Phessies Sutacesesuauamiate,
| 220 | [ [ [ Lol d | LSt ' TDIVAT

and tho seenhcl Seaut e ek ieculsdPos fe RISt Bl Skt s oot of gpcond
220 b j il & 7l i.pl | es, at t t f
From about "re0e Lt g B ELET oo ad T anslroer ©

170G, Wi  hoafie@ KGRI, 38U © 18116 2 RBLIY et nBmRhERBHGS ] pi3 about

200 mlliTorr to about Torr, with an exenplary pressure bei n,%e about

800 mi || i Tatliration of @lectirgr@inl sE@MA iorddre R e coRsiibS & the VG
into the chanber for a tine of t:Etjbout 1 secor?g; la pur%é;éyfcg}ﬁéh-gtl rrés%f

about 10 smwimdiiple apdescaneplitzelub femef ddsiie AEIRPAIE 2 IdBEIR dlBKHeEACH{ON
chanber for at tinme of about 4 seconds. The pul se of the anmonia can

be fol | oneisimndzependyeedusoraaredesdibed as baidg withie teaiRah®bEat@on-overlapping
i ndi vidual cycle. The purge can be acconplished utilizing vacuum

and/ or a sl Ain@lpHuelgeedasne Fintharin et grab ottha pomnLIsSE subfstintigy AMLE,
argon, and is preferably a gas which is inert relative to reactieon

wi th the (lUabsst yp within dhayggction shambenngipetoiinttogudiontohthesiiest Thd &rm

[ 0063] The ‘,t®r:rsper,a]}ur es descri bed above for formation of a netal
nitride Iay 2lYe RhBYSLROPIpG Hipe figrval dssutilized te indidate thatthere meng be some
however, trggé erat u 'I.iged for formation of the |ayer 220 be

e es.. ut
at or bel ow alﬁgar{&'éﬁﬁrd',‘”{héfh@e PP MAYeR AU BSqaHEt PreRyraoe idRirostieddato e
at or bel QW ABQUL 80 esidual precursor concentration will be very low, and typically low

enough so that there is no detectable interaction of the brecursors with one another except
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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[ 0064] Layer 220 can be formed to any desired thickness through

mul tiple cycles of an ALD-type process. A typical thickness of |ayer
220 will be at |east about 100, with 17 exenpl ary thicknesses
bei ng fromabout 100 to about 3000. If the TDMAT/ NH3 processing is
utilized, each of the above-described cycles will typically forma

| ayer | essandiirakis-dievpitall-atniioatianidm YWOMAT )cind ani éxerrpigpy przbursaysninigithe
about 9A thick), and accordingly it can be desired to repeat the
cycl es at Digagan difeumetaDnitridenisarnmonia (Mhldhayer 220 to a desired

t hi ckness. 0065] The net hods descri bed above for the TDVAT/ NH3
processi ng [80f11t h8 taniym pitgee lpies 88 sy faimeedmt Bemieraturanoftitean atioub68°C
met hods utjlize two precursors which are provided in a reaction
chanber at 0MBLA0RtF EFWGH HRrJlarym fYeryotdensd apenania, bt prefegmbly will be
another. 1t is to be unders howev t hat the processing

d
utilized t%rr?%gr?mtﬁ'{/@?ra ?)O'Ic’g% than appyt g‘iﬁ°?abl e processing, including
CVD-t . 06e6] 11t i t h Ti. N fi f d f .
TownT o 1 D IROEEECTiaep TR btrias i er 220 B Hapim i, the hfebe@Sirsersofirses
i th L i t
bel ow. § el PARE AR e MBI BLurgl, BB es Bttani o toinlau A BP Ve 208 R4S

utilized agcampisRsd takmgirlitide &}c%ia'f'gte(?ﬁd%fzﬁg’éro??or#%bébicl%m to about
d the fi

applications, the conduCtive properties o m are not generally

of concer W,Bomdygg%ég?f@}n%bm 130P€ 1 4o mﬁc,%hpﬂnze&e%la?%%{%ﬁ&}%eing

Thus, the post- sition anneal typically utilized wth
formati on @6 TidbressurdiornBbbitedo ralibrt l@bbitloMmo22 Rite aR eREmBIgH HRsiifet h

a process which remains at or bel ow 200C (typically at or bel ow 160C,

and frequdmtingyabatt 890 riithiTony dl&HO)all @actiohehanbarr £pys@bf th@ FDMATARS She

[0067] Referring to .Fig. 8, layer 220 is shown renoved from over

back- si de champearder 2t0e of about 1 second; a purge for a time of about 10 seconds; and a
second pulse of the ammonia into the reaction chamber for at time of about 4 seconds.
The pulse of the ammonia can be followed by a purge for about 10 seconds, to complete an
individual cycie. The purge can be accomplished utilizing vacuum and/or a suitable purge
gas. The purge gas can comprise, for example, argon, and is preferably a gas which is
inert relative to reaction with the precursors and any exposed materials on the substrate.
-[0063] The temperatures described above for formation of a metal nitride layer are
exemplary temperatures. It can be preferred, however, 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 Isast about 100A, with
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of conponent 200. Such renoval can be acconplished utilizing any
suitable etch, and/or utilizing planarization nmethods (such as, for
exanpl e, chem cal - nmechani cal polishing). [0068]Fig. 8 also shows a
| ayer 222 forned over an exposed surface of |ayer 220. Layer 222
represents ctivation of |ayer 220 is

_acconplis hee%gr&]igl\é%}t. @ ’E%%%?L‘?%f?rfré@g?&gg@ 18 4BRY 90/ theoFDMAT/NHam and
"2 o expodioteral B it Rt Ing bR SRy AeS Mioumoaty teomiaves eper
nydrof uor (e A g e AR oRRERERP sty e eetol e v pseorangy
o from aboct 50 eaariqgsafe oS fisAbBebil B il G Rt st b st

typi cal | y ledkpngssadequate at room tenperature. The activation can form
a separate |layer 222 as shown, or can instead alter a surface

conposi t i 0r{0085]| ayae m2&bds DegRbed 85sve e POMAYAH, PRodRES '
220 for subsequent el ectrol ess deposition over the?'(fblpoayer'I.?g'ijr“ﬁdsthé’?%ﬁy'\”_l3

par ti cul ar prspssiigsare ALR-litas; i that the MeiiRkiTBillzb Bwe PrRWYsSERMdRBo hR¥iBkd iﬁ%@
conprising, consisting essentially of, or consisting of one or bot

of haf ni unfegaiépnzhiambeli al subdtantislty iRP2ovedappingtiensd rélaieieo @86 afdthdr @R to be
about 1 mcron to about 7 mcrons, with an exenplary suitable

t hi ckness WelerReoshbowevsr, that ihsroceseios ofiTektodom lagér 220 cah be ey suieblace
of layer 220 can be perfornmed before or after renoval of |ayer 220
from over BEESUPJRCIding G¥R-typprogessesayer 220 conpri ses haf ni um or
pal | adi um activati of _.the layer can be onitted.

[ 0070] Ref eﬁé‘#‘ﬁb n@i?tmieé‘o‘g?*g"_ T@?'ﬁ%qué%?o'ﬂw@ will Eeavastie exdipe wpasd
onto activat,i 222. The materjal of |layer 224 can be referred
to as a se%%%%ﬂ%tota%ﬁné Sst%rgat& Jyt r?d%ﬁ’ﬁ{é%pf)ﬂ[éorh‘a{n@?'iOélab?H’tc?RP%é\SW”r st
mat eri al ) Ver ef er onprises a. . ..
solder;me?%g%ﬁg%hgféﬁpg %’gﬁd%ﬁérﬁ@%ﬁ@a%%b%%%ﬁ%§§EHVHGm§T?5WHQGdasa
ef fect i velsinktiaReios b BRYIAY bocRfurd "R sABPAINGIERE Ind 85aB QNI S GoU8HE BPHE fim

mat eri al .
are not generaily of concern, and accordingly, the film can oxidize to some extent, Thus,

the post-deposition anneal typically utilized with TD.MAT formation of TiN can be omitted,
and the film 220 can be formed with a process which remains at or below 200°C (typically
at or below 160°C, and frequently at or below 155°C) for the entirety of the process.

[0067] Referring to Fig. 8, layer 220 is shown removed from over back-side surface 210
of component 200. Such removai 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

18



[ 0071] Layer 224 can conprise, consist essentially of, or consist of,
for exanple, nickel. In such aspects, |layer 224 can be formed by

di ppi ng construction 200 into a ni ckel hypophosphate sol ution
utilizing an operating tenperature of from about 59C to about 19
64C, and a deposition tinme of from about.5 mnutes to about 10

m nut es. Theexpioske layhi2eith ose babah sbhaftiiro and pailabiema Aroéxetriptany method of
manuf act ured by Shipley Corporation for utilization with

p- di net hy| aeivaloisensuaiade ohgks 2EDIMBExREsp thedater ting solaties coimpKsing about 0.15
hypophosphate solution will typically have a pH of fromabout 5 to 7,
with a preP@reegr e %@?W‘%éﬁl Wferide, anchaboat gl rfee%r-"tﬁrav@raﬂuoayémdmm
can have a thickn siﬁof fromabout 1 mcron to about 7 m crons,

about 5 m BP&eEaAIR g dﬁP@F@‘F walgrt HieeRnasee CQW b sreomRlishRA #&8 ag‘éﬁ '§t°

too | ow

material i e&@E@F‘Be%F%égtﬂﬁ gﬁﬂé§§§%W@Q *%ﬂﬁq%%gkyﬁéggﬂigbﬂg;er

bef h
of ect rol egseggf%lfgﬁcﬁ%e’” B afeREA ot kil TR RAVARK ool forribfensire
provi di ng JQQEFT' QUALE MR PG Jﬂéteécﬁ)élfé?é sHltféc«L,'c?)ﬁngogl ndi hdyeP Qﬁ{]epﬂ%r flfes,

[ 0072] As discussed previously, activation and subsequént

pl ating i shBubivamsh &Epé?@@béyéfe&bqg%uhﬁbﬁbeﬁ%ﬁc@&eégdelpbglﬁgrh&%g trehé;elr ng a

sol der-wetting material over a nmetal nitrid i ncl ude,

for exanplgrticars hyRicisOthe@Btvaib@idrg tHathewh Behara RlyenddardofrisiAd) Gonsisting
formation of a | ow tenperature chem cal vapor deposited |ayer onto

t he net al esstrtiatieoff ol donwistthglyf opé at botgofdrafriurh Bed paladileneyataze@an have a
chem cal vapor deposited layer. If such other methods are utilized,

t he acti vdbickness alfeam 2sut ¢ anicrioe toabiout 2ahjcrans, widnarbexesnplsy stitabledhibkneas
| ow tenperature chem cal vapor deposited |ayer. Alternatively, the
acti vat i orpeingyadeuldamics®st or ned over a | ow tenperature chemical vapor
deposited | ayer which in turn is forned over the netal nitride.

[0073] Al t hEA9GHI | alfwractivation of b Siiadedy aser 220tcap be b EIed Spfaragraiten 20
from over back- |de 3 rface 210, |t is to be understood that the

i nvention ’%’HB Yot @frﬁ@rovﬁglﬁ?éktsgje sHrgRsidR- Hilvet 2 eprispsipalpjum or

raterial 3 ‘?ao'.um Rﬁeé’étﬂgt‘?onJf'tr?eriayercér?g‘)gneq‘!ne&f layer 220 fromover the

[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 example, 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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back-si de surface, and in which both the electrol ess-plated materi al
and material 220 are renoved from over the back-side surface:

[0074] Referring to Fig. 10, insulative-material |ayer 204 (Fig. 9) is
renoved to | eave an opening 232 in the polyimde-containing |ayer
202 where an outer lead bond is to be fornmed. Al so, an upper region
of openi ngs#Canda dapashide meaf fram mbautibagnaas £34boof 10 himutese Thagickdnat
extends entirely across the gap within conductive-material |ayer 100.
Accor di ngl yypopirespbaie enidteh samdieansal8ion ofanuipemiaddy ShipléyaSorpomption foher y
conprising an exposed surface of conductive material 100. In

parti cul arutiizgiesmith prdimateyiaminehenzaldevhyde (BAR) prplicetizng ahhdwickel
considered a first opening which does not extend to the conductive
mat eri al 1'@’(_9913%8“@"15\éOIEBtQﬂe‘HHIBfG'CﬁU%ﬁMYﬁ apkiof drgm aROUED ST, déth adpreferpest RH on
of the first o%eqni ng_which is extended to reach the conductive

mat eri al 199 dARH f-oFhRut!pIiples-PIkGAERRE 424 &3] Raye 2dbickness gifrom about 1
houl at | vanfiady et 33utRts SRS EBUEA: BEFY AGTTSMrRIFSS MB ended
ot her " aopapltesh Sek B F S5 E86a RRhed iy LRl BT SERE0RRRe
mtori ol Sp3C a0 beleRbafodsine e oRSE plaf 10RR LR ol Feis o)
the for matdopipietdly BbSRAGHIER 3b Gkt taQIREEIMESpIakH $hatél Be/e%trio@gcc‘aﬁn{afiéhﬁﬁé

material 220, and also after formation of el ectrol ess-plated nmateri al

224. 1t i Sebieedr@skisigressditpsbeqhatemeting féritaldet itBizédws i bheiin@sronpasses
ot her aspects in which the extended region 230 is formed before one

or bot h of [a0i2] acAs disdusset mEviomtye actdatiPdhdandsdquenteadéctiroleasd pipliratie dut
material 224. 21 [0076] The renoval of |ayer 204 (Fig. 9) changes the
| ocati on hefof many wietheds thaf cand>e20izesidort fiating tahseldeuwktiog maseriabaver a metal
associated wth a surface of layer 202 rather than with a surface of
| ayer 204.niigrn TthReneihednigeluds, firgxamale, agtivdipoless platng antqing wieial ditride,
wi thin opening 212 and wi thin extended region 230. Sol der 240 can be
provi ded B9 igHatianG AJeH terpRaratiE hgmiggl apPeiolegesitegdayes At dif wetaliiies
apply the ﬁol d‘?é froma bg%g si de of the conponent 200. Accordingly,
the sol def®PWPY BY BB PRJO BYE2OW [RmPeiiwe CRETICRRMERIFSPRS I RE  If such other
t ypographical features associated w the front side of conponent
200, f nel iy SPiE, B Rl bk s pe st S B PG B low
conprise Wpé&h%%gﬁic%9¢a%gr déb%gi)e%ﬁﬁér.oﬂl’terhﬁﬁrgIH,C“'IQ gcti\;a%n layer can be

formed over a low temperature chemical vapc.>r 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 21 0, 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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exanpl e, conpositions containing 63%tin and 37% | ead (by weight),
96.5%tin and 3.4%silver (by weight), or 96.5%tin, 3%silver and

0. 5% copper (by weight). [0079] The sol der-wetting material 224

advant ageously assists in allowing the solder to flow into narrow
opening 212 at relatively |low tenperatures, while providing a :
uni f orm qbedkiside durfade,wnt fir whicrhbotbymlevgoleEsealaphani@teria%amxématerial@ofafﬁ
provi sion of the solder within the opening are at or bel ow about

200C. [ 008GREe@dirempyet tbe Pagk-sidosutaceonduct i ve-material | ayer 250 is
formed over exposed conductive materials 100 and 240 on front surface
208. The CJ%MEU {Referinode Fig. 1@5@%%8 BeiRRl laver 2664 (f49- 9 isgemevrd talldaye an
of, or consist of, for exanp i ckel, and can be formed utilizing

el ect r ol es¥PHINEERRY W@&?H&SWS@?C’“WH'BQ BYRIRIRhREe #Re'ei laad bang isdorhe n

950, "t oget REPehiAP %bﬁﬁe?rfrﬁgng %ﬁéﬁ@g?ﬁg A BOFL RO ROk end
mmterial 08 0RTE o Skt We e iy peipoBEm AT B eI o
of et or i oI5 ek e B FRE R eckRlon B 885 gy co‘r’r‘%@’r{sw Jo0-t 0
out er Surfé(?@%d@uﬁ&é@@fcoﬂi@&twér%?ernhlaioolwp Afhr & R ﬁ?lh\?éf’ igh,Sh 50

and 260 hough the sol der ball 260 iIs omm se or ne

over nat erdpdhing 292 64n BYIt&sideRth ASiopeAing whkh dB¥EHot BRRE t@the 3§szlu9f|ve

inner lead 254, it is to be understood that a solder ball could al so
be formed roatertal tib@, andnies exteraidd rédi6rB2301daa bR lcoRREHENG portionbEe fifet dpkning

illustrates one exenplary aspect of the invention.
which is extended to reach the conductive material 100. The formation of extended region
230 can be accomplished utilizing any suitable etch. Although an entirety of insulative
material 204 is shown removed during formation of extended region 230, it is to be
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]  In the 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
matetial 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.

21



Anot her exenpl ary aspect is described with reference to Figs. 14-16.
In referring to Figs. 14-16, identical nunmbering will be used as was
utilized above in describing Figs. 6-13, where appropriate.
[0083]Fig. 14 illustrates a construction 300 at a processing step
subsequent to that of Fig. 7. Expanded region 230 has been forned
af ter forneodo8] ofThecadoed bMeyer@be(Riglo) 2Rhgeaind Igyation of faont-6ia® vatace bos
conductive material 220 from back-side surface 210 of the conponent.
[ 0084] Fi g. sd8asthewsrfact is waw insspciatgderiti2z2uranel ofdhyee L0 rasar-tidravitch duatges
224 formed along material 220. Fig. 15 also shows material 220
removed fr@hRW&P4back-si de surface 210. Such renoval can occur
before or after formation of one or both of activating |ayer 222 and
el ect r ol esd9Bf At edrefaryieg toFsm 11 endar @A s Rovidedgrithirsonshings 1 R ént wishin of
insulative material 204 (Fi rom over polyam de-cont ai ni ng

s or |l | SEENE b0 228, S 3A babe BiRddebaY. (2 AT B e ThG WAL Eoden
Sotars o mpiolPedSs BRCRBHY MRSl ap8h 985S iha oanernehiAiss dopy e
et o o o BB ch8niRy 212 LI bERa: AR ol b S RE A Pt ey r
Lhe 1 nvent 4QBeigil IR AR fisht ALOSF oRAEH 200 RLUAS WHex Bl O-BEIEI%IDQEZE}Z.

desired to forman electroless-p materi a hi'h openrn

si mul t aneoysdz8] t 0SbREM40GaR JomplidiEary! SSRATICEARST chnBbdi fﬁ&h&%ﬁ'@ ¢ 224,

and such aspecis it can be desired to expose the conductive terial

100 wi t hi nexeppi, BemBsshich® cbh&inidg BAYtinihg 3wty |éa@@g weRiht)f 64.59.7i¢ ah@¥ a8
222 and 224. [0085] Referring to Fig. 16, solder 240 is provided

Wi t hi n opesiivergbR ddigan coregisentte 3w aigbamdd3% capedbytiaigtyrat eri al caps
250 are provided within regions 230 and 232 (the region 232 is

| abel ed i n{0@78] 1%Hg scldwi-veettinglnakeeridbar4 aREMtagsouply@esidiadn aloeiingtthesolder to
conductive material 250 in opening 232. The construction of Fig. 16

i s conpar diWentedairaw opemsg £ Ecatirelatively 16w ¢empeBatursstwhile fofeiding munifos,

pol yam de-contai ning material 202 has been |eft over the construction
of Fig. 16uglity{ilhyithidihearening o Exeyoplaw temparatureg dor Arevisierceftimsrider witbin then
alternative a,sgect of the bnventi on relative to that of Fig. 13.

[ 0086] The PPENIY BifdPAPEIPE 8BP8E88G - ng of the present invention can

provi de nufﬂ?)rBBju S 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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advant ages. For instance, the process can be utilized in so-called
"back-end" processes where heating above the | ow t enperatures
utilized in the invention can be detrinental or is sinply not
possi bl e. Additionally, methodol ogy of the invention can be utilized
with netallization of FI astics and other materials that nmay. be
sensi tive tenavalmbaietarigr 202 shifts therhientisisieedifaasr208 lohcomambniest 2001to olteret hod
of fabricating an interconnect for a sem conductor conponent,
conpri si ng®UrisFeR/Pidiasg 180.deateriad it @ne FXROsAD BAteriels 260 and RGP aﬁtmp@hmﬁg
whi ch exten nﬁi rely through the conponent, the opening havin
of dovel | 5. S5 B £t Sa0MR PP KR Faad RV L2 Evier (P90 G2 o not
openi ng, the deposjting.bei iuct d in a reaction chanber
utilizing & Feél?f ecgwgblgg%gﬁ‘{]_ i'?_ﬁoiﬁ ”t”H%rStRB‘f’ Hjat g polpigibaltcpylfl also be
nitri deg afo@ﬁ&"&%r%%‘?ﬁr}érr?e%. containing the nitrogen of the netal
nitride; an
[0082] The processing of Figs. 6-13 illustrates one exemplary aspect of the invention.
Another exemplary aspect is described with reference to Figs. 14-16. In referring to Figs.
14-186, identical numbering will be used as was utilized above in describing Figs. 6-13,
where appropriate.
[0083] Fig. 14 illustrates a construction 300 at a processing step subsequent to that of
Fig. 7. Expanded region 230 has been formed after formation of conductive material 220,
and prior to removal 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 surface 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) wherein it is

desired to form an electroless-plated material within opening 232 simuitaneously to forming
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at least one cycle in which the first and second precursors are in

t he reaction chanber at different and substantially non-overl appi ng
time intervals relative to one another; and plating a second nmateri al
wi thin the opening and over the nmetal nitride. 2. The nethod of
claim1l wherein the plating is electroless plating. 3. The nethod of
cl ai m 1 whileslestrpipas-platifsonelatial 28Arandsueh aspeelfitcenda degirediaemosathe
wafer. 4. The nethod of claim 1 wherein the conponent conprises a
monocr yst af$NaHelveimMaterih 19NN openingiie tadheirgpditiansytilzes far fapminglayers Re2
openi ng has %ehgth t hrough t he conmponent and a nmaxi num di mensi on
or t hogonal a'fcgz e | ength of less than or equal to about 100 m crons.

duri ng ¢ e 183 oo BTy o AF 46, R BT RERiH) Sufl abeTng AT Shroeec 7

tTEg et NOdreBfon Sh&! BhdudiEratdhiaPodos BBE bRl withiter e GRRP 2R F Ly £ ¢h09

region 232 is labeled in Fig. 15), and a solder ball 260 is provided over the conductive -
material 250 in opening 232. The construction of Fig. 16 is comparable to the construction
of Fig. 13, but differs in that polyamide-containing material 202 has been left over the
construction of Fig. 16 during formation of solder balt 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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25 at |east one cycle is less than or equal to about 160C. 8. The
met hod of claim1 wherein the nmetal nitride is titaniumnitride,
tungsten nitride, tantalumnitride or hafniumnitride. 9. The nethod
of claim1l wherein the netal nitride is titaniumnitride. 10. The
met hod of claim9 wherein the first precursor is TiCl4 and the second
precursor is NH3. 11. The nethod of claim9 wherein the first

pr ecur sor Ii—ﬁ TDI\/A‘{. an%é.th .second precursor is NH3. 12. The nethod
of clai m 11"GABERNERETEG e utilizes, in the fol l ow ng sequenti al
order, a first pulse of the TDVAT into the reaction chanber, a
substantial purge of the TDVAT fromthe reaction chanber, and a
second pul de of # Methqdsof fapecating anciatarremash fisesemicepductpecersparnt of
claim12 ki h i i r ,.ags. of about 1 second, the
purge is :‘/\,g§ﬁ1§h?{]§rb&8 Iog Oa{%@&‘@&sdg?gﬁoggoglﬁghgﬁ,l i zes a purge gas

whi ch is i fieming ah apeniagivhicke astends enfitely thneu gk Coamebrtené thewpeniept |
and the se Ls for a tinme of about 4 seconds. 14. The

met hod of ﬁ?‘@ﬁ%@@e\%ﬁaé'?‘m n, during each of the at |east one cycles,
the first gepesitimpa natal nitridedilongl tHendidewhies sfehs bpeningheespdsitingbRing

t he second &q cgr(z.or. 1?. The method of claim1 wherein each of the
at |east ofi ‘&9? 0 3 [RACIPR GHRMPef YiilfRing | ayer of the netal nitride
that is | ea§irdthadc@sorsbithining RBNEtallsl the ibtsKnitride;
a second precursor containing the nitrogen of the metal nitride; and
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; and plating a second material within the opening and over the metal

nitride.
2. The method of claim 1 wherein the plaiing is electroless plating.
3. The method of claim 1 wherein the component comprises a

semiconductor material wafer.

4, The method of claim 1 wherein the component comprises a

monocrystalline silicon wafer.
5. The method of claim 1 wherein the opening has a length through the
component and a maximum dimension orthogonal to the length of less than or

equal to about 100 microns.

6. The method of claim 1 wherein a temperature of the component during the

at least one cycle is less than or equal to about 200°C.

7. The method of claim 1 wherein a temperature of the component during the
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16. The net hod of cl aim15 wherein enough of the cycles are utilized
so that the depositing forns the netal nitride to be at |east about
100 A thick. 17. The nethod of claim15 wherein enough of the cycles
are utilized so that the depositing forns the nmetal nitride to be
from about 100 A thick to about 300 A thick. 18. The nethod of claim
1 wherein the second material is a solder-wetting material, and

further co ising formng sglder wwthin the eni ng and al ong the
second mat EFFQP{. °§%9W%'ﬁ#gﬁﬁgﬁ%?r?ﬂ%' 1 i@%%Be&n t he second
mat eri al conprises nickel.
8. The method of claim 1 wherein the metal nitride is titanium nitride,
tungsten nitride, tantalum nitride or hafnium nitride.

9. The method of claim 1 wherein the metal nitride is titanium nitride.

10.  The method of claim 9 wherein the first precursor is TiCls and the second

precursor is NHs.

11.  The method of claim 9 wherein the first precursor is TDMAT and the

second precursor is NHa.

12. The method of claim 11 wherein the cycle 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 NHi into the reaction chamber.

13.  The method of claim 12 wherein the first puise is for a time of about 1
second, the purge is for a time of about 10 seconds and utilizes a purge gas
which is inert relative to reaction with the TDMAT and the component, and the

second pulse is for a time of about 4 seconds.

14.  The method of claim 1 wherein, during each of the at least one cycles, the
first precursor is introduced into the reaction chamber before the second

precursor.

15.  The method of claim 1 wherein each of the at least one cycles individually

forms a layer of the metal nitride that is less than or equal to about 10 A thick.

16.  The method of claim 15 wherein enough of the cycles are utilized so that
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the depositing forms the metal nitride to be at least about 100 A thick.

17.  The method of ¢claim 15 wherein enough of the cycles are utilized so that
the depositing forms the metal nitride to be from about 100 A thick to about 300 A
thick.

18.  The method of claim 1 wherein the second material is a solder-wetting
material, and further comprising forming solder within the opening and along the

second material.

19.  The method of claim 18 wherein the second material comprises nickel.
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