WD 2005/ 083778 PCT/ US2005/ 006116 METHODS OF

FABRI CATI NG | NTERCONNECTS FOR SEM CONDUCTOR COVPONENTS
wq EOshEEA. FI ELD [ 0001] The invention pertai nSPEDUS2005/006116

nmet hods of fabricating interconnects for sem conductor

C OWETMEIDS O FEFKEGIRAIINGIG ORTEREONNEEYE DRI SKENIRIONDUCTOR

Sem conduct or conponentGOMPONENTS di ce, wafers and

chip scal e packages, are fabricated to include

external contacts to allow electrical connections to
TECERNIORDEIE®mM t he outside of the conponents to

integrated circuits contained on the conponents. A
[006G COHRAHESRiIbN PeRainé & mBHBAD bEfabliodih§ #HtdiéohrietsideSemiconductor

patterns of bond pads forned on a face of the die. At
compbentgf er | evel, 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

al so for making electrical connections, such as wre

BACRGRBUND @F PREKRVERTIONYpPi cal Iy, the bond pads
conprise planar alum num pads, or alternatively sol der

[0062] P B McSRILERE cHRbbRde spalas dick AMISls ahdahip scale packages, are
i nt erconnects descri bed above are but one type of

fabritdtb@ tCiABINGS bxtehrl cARACO® alléi didatfshl brindcHEHE t6 BB (hideGfom the
conponents. Nunerous other types of interconnects are

outsi§e @Mhe dofiponBAts 3 egraedichReud ehael RkAG @@rnﬁ)cﬁié@lfk. S
chip scal e packages, can utilize solder balls

semiadriduegr did, foraxd@pretyplcamyinciatdsdpaterss dalohd @adsfoahedyn a face
(B&A), or fine ball grid array (FBGA). [0004] Figs.

of thd dfe. iAtlthisivait Rvan treXNElpaty afalicdatdiiohd festiiyTPe MeBratdd
having interconnects associated therewith. Fig. 1is

circuis be fhevdie WAbfhealid leagMbietbodll phbsararseahanestihg, andPdlso for making
shows a plurality of conductive traces 12, 14, 16, 18,

electdhl cdd@necBéns, 2tich 28wirdBonds] forPhcieathg. Typlcay, el Bshbidads O
1-PCT format. doc
comprise planar aluminum pads, or alternatively solder bumps 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 (FBGA).
[0004] Figs. 1-5illustrate an exemplary semiconductor component 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, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34 and
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WO 2005/ 083778 PCT/ US2005/ 006116 36. The conducti ve
traces extend frominner |ead bond pads 38, 40, 42,
wd@d00548377818, 50, 52, 54, 56, 58, 60 and 62 t oPOLIUSIN05/006116
| ead bonds 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84,
36. SFheanrdudive Ebes SOV 6Rlirkier 1680 BbA@Ha0d 38,10, BHILAr 46,544 50, 52,
bonds and inner | ead bonds are for dlagranna iC
54, b6 F8)$0 20 B Yo ohteEREd bBAY6E4, 86! 687074 e, 76 ey 8&)@84 86 and
bonds are shown wuniformin size and ['arger than th
88. dheasholvh adlath@diges W it oAé@edd BEhddHnLGHBr iIdadtohls atd foP S
to be understood that the constructions can al so have

diagrammatit pargossysify. anebofdin dgwtaﬂhodgﬁ?ﬂﬂe |$\%P%§d%h@§‘ar@r§10wn
C

not uniformin size, an have inner |ead bonds

unifoi @Fsizr shdlambl @an ﬁﬁ%hteﬁlb&d Béﬂc%rwﬂl&ﬁé#emlfo[rﬁﬂ{@}e itis to
Figs. 2 and 3 show a top view and a cross-secti onal

be iddstotidakatafie shstprndedn als8dia08 irdkr B8 bbhds ardd/or outer lead
fragnent. Such views show that the trace 18 is a | ayer

bond$)@hioh arecmndinrdrinvia st 8nd édn hdletigier |QRIbIPABVhER are smaller than
conpri ses a sol der bal I 102 over a ni ckel - cont ai ni ng

the stbdesd b@idsabl e material 104. I nner | ead bond 44
conprises a solder interconnect 106 having a

[0008jnd ukihs. \Leartied stiowad tapapewl 8Fd b RRIse @elional918E Vielvi of &n expanded
material cap 108 can conprise, for exanple, nickel

regianal/tbe Fig. $ tlageenh@uch vidwBol thatare trd@d18 &M lBfer 100 of
referred to as a redistribution layer, in that it

condiictte inbtetiels Quter lehdtbdrid TREorsprizeala dofderbaln oLl baickel-
| ocation of the inner |lead bond 44 to the laterally

containingasotdier-ettatilé aratafal 004. einnéraesh bertu 4/ Eoradibey hGBIder
versa. [0007] The sem conductor conponent of fragnment

inter¢@neon(if Eevhiga sewiuctivedtabedl cdp @08 fHkPeoval.CBod@Rtive material cap
correspond to, for exanple, a nmonocrystalline silicon

108 et eompriBeefodexarddle, nidi@sandion 0ssddrévagl s of i nt egrat ed
circuitry (not shown) associated therewith. An

[00G8] e c tTiraaeal dOycani hesefeatet Y@ ap a sedisteibution 1aygy g tHal # dRxiRmsksan
around die 110 and insulates the die fromthe sol der

electrieal siginal frabd e deay sl luadtioonf thayerer 1662 lxmd 44Q6THd [8Rrally outward
consi st essentially of, or consist of silicon

locatiginwt iodter lead dond I70 ahgipiceakisg. have a thi ckness of from
about 2000A to about 8000A.

[0007]  The semiconductor component of fragment 10 comprises a semiconductor die
- 110 which can correspond to, for example, a monocrystalline 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 2000A to about 8000A.

2
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2 S | m22128111p0 I-PCT format. doc WO 2005/ 083778
PCT/ US2005/ 006116 An insulative material 114 is
w@e@siogieds over passivation layer 112, and is up@t/Ug®ds/006116
to support «circuit trace 100, and can al so be
An iHéulAtiveeRatdhidling iPsroliaed b pabsitationWyer i1 @%dl@@lillzé@ﬁéuppon
114 can conprise, for exanple, polyimde. [0008]
circiefaceordyahdEarfalso B4 Qtilzan dbﬁngl Irfleg Sﬁcu%wttracemo La i/er114
seni conduct or substrate, or alternatively the die 1

can cBMBASE fdtxaMple prlglrr\l@d.l ous other materials of
conponent 10 can e consi dered a sem conduct or

[0008pPSt S&hRondutcridib 11D ¢ 1R Wneidaiddasémicsriticol 8iirale) aF
follow the terns "sem conductive substrate" and

alterna@BICBB AL A inTBRBina8be Witk U SriclR ot thdtridiEsitondKent 10 can
construction conprising sem conductive materia

be coAgiierdd AGentidtndistbr substrhed Toid ﬁhUht'érprétﬁfBrﬁ&ﬂﬁ@lﬁlbirﬁéethat follow,
materials such as a sem conductive wafer (either al one

the tefms RNV SUbSIRIBT ARl “B6mRbhRIctdFRLIBSt a8 aré BEARAMND mean
and sem conductive material layers (either alone or in

any 6ERiiblidresong PG sshildnalidtve nidbed) | iddiding, Bdendtdifried to, bulk

'substrate"” refers to any supportlng structure,

semicoadudtive thatdhials sueh aksiandehBebridctivieviafee@itiesd Afbne lor Weassemblies
substrates described above. [0009] The die 110 has

comphrgngepesinarigis desredd)Lamnskrlitdhdusivecharrigl 1ipapd GRhédalone or in
referred to as a front side and a back si de,

assen@sips corinpeding otboniateiaks). IThdtasm oqupesatalretitt & arjAdupp6Ring
115 and 117 that are proximate the front side 111 and

strudtdire, inelaling; le ndliEnitadas pae semizbiduddie sthstrafetQles&Gibetiagese.
115 and 117 can be referred to as a front-side surface

[00GE]d baeldies it tiehasswof appesing eRlpedt 1 vadl ¥ 13, afhichcarp ypedally ddderred to
[0010] Sol der material 106 extends entirely through

as a fronpsideatd 4 Daclaside, aesctivang| Gomparieands has oppdsing outer surfaces
front-side surface 115 of the conponent to the

115 at kt Sthdears préxdoatetid frofit sideht! 1canytbaeatk si§ol tk respectively, of
material 106 can ultimately be utilized for an

die 18D eSurfacsl 1 1GEmadeld7ican beoefearnd éxaea raht-sdy surkacp Bad baek-side
back-si de surface 117, and can be utilized for

surfagk grespeatiadly yof 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.
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i nt erconnecting such device to another device

associated with pad 102 of outer lead 70. 3 S |
WOo@20281¥1 pO 1- PCT format. dac WD.2005/ 0837 78CT/US2005/006116

PCT/ US2005/ 006116 [0011] A method of form ng the

Ei : . o
oo Al o 3l g 1522 L b B e
o Cor tof y 4 : s
Figs, 3 2R 85 SoRkiRdly, e sBRTRIGAN 81 o BRATAf B etk of gHF 44 anc
70 B eAd 40 RaRA 5 dorec MG St 75 8l ot i
L . h

surféc%sﬂrS' dlo%tagbpblﬁg Sf’ﬁgek%f p?ﬁﬁhgﬁﬂg éa%et?e %rrq%?by, tf%lst%ﬁrenple, laser-

extending from surrace

etch Zklg?;'t gegédrf]ﬁ r%lt‘é%at%%éth d@%ﬁ*&@ﬂ{é" f?cﬁrifr% f}éﬂggts@g%hﬂg&si Hlo the
bac%ﬁ@%?&édgﬁ J|7yar?d E%@%}s/%&t Hgﬁ Bor @J%r@%%}éﬁ%lgﬁﬁme depth. The

accor di i mensi on

oS B LA o L g AL IR iy
v AT eSS hATS) LI SV AP ARy, g o

haveM gblg%ﬁidﬂggﬁjeﬁg}gum dd, f&rwéﬁ]?,el, ¥ sgﬁarelsﬁéﬁ?)ltvh‘%@ HweddHtih above.

to a crons, an requently w 'ess than

Reg&dieR€ ¥flhelsPafPBithe Pé?&'ﬁg?ﬁ%l’?ﬁaxiJerQé:ﬁléthfiggélﬁc% llitghically be

encountered 1 n uni Ing h sol der

less FRED &l t!l) )éboutt1|0|@ n%%h% FHITRIASEAY afi pB ;Pésg tﬂé’fpor'@fsﬁgﬁo about

it difficult to flow solder 1nto tthe hole. Variou

35 nfidbRd t s have been made to provide sol der-wetting
agents along the peripheral sidewalls of the hole 130

[0013] OTAlSlopleth @A S H GforhRtifing mm%lehf?io%itmvlfel\f.e Bpecifically,

the provision of the solder- wetting agents w

the shidAGRBAdION SIHBR | SEmBRAL 4HRLY td W3 dIGEMR6 Me/hdle. Various
processing (specifically, processing in excess of

efforB(ivb bebh hidde 48 Prod QbR WettiMB 2gEnte ialdrgithé Fem% isRkRdils of
with die 110. Accordingly, it i's desired to devel op

the HORWM 3tEth PALS td Brawf tRE BbIABr ihfd 1RE RBRNEfIwevdd, tHY Frovision of the solder-
sem conduct or conponents.

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.
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4 S: | m 22128171 pO 1-PCT format. doc WO 2005/ 083778

PCT/ US2005/ 006116 SUMVARY OF THE | NVENTI ON [0013] In
wonmsasypect, the invention enconpasses a mnet hoRcD1S2005/006116

fabricating an interconnect for a sen conductor

SUMIARRY SR HEANYENGTFORduct or substrate is provi ded, and
an opening is fornmed which extends entirely through

[oog ?gemﬁ?gag%sct efitveptiodBA@mpaksdsSa mdBRAGH ?a%h@ucé‘ﬁr%’l?han

the opening at a tenperature of |ess

inte@bnfstt fr al @nidiidlictor@HiporRng 64 88HicBRGREdr&libstraté &8 ovided, and

plated within the opening and over the first nmaterial.

an dpBRikdls fofmEM@nRARREhds ERfel/INBOGH PR BPSPITPAATRS rdbterial is
nmet hod of fabricating an interconnect for a

depSHEH GRMIUSINallS BP8BBBAINg At & RIFERAUHES WssHASEY &l foSabout

provi ded and an opening is forned to extend entirely

ZOO@V,Q%g&berhﬁat%FQ% {rah Blatéy wiﬁkhéw%irg%dd%veﬁmeﬁi@t%tenm.

al ong sidewal | s of the opening. eposition Is

[oo$HNdugtRd dsPed, the dfveh®sh &%m&lﬁésé&d bl 9f fa%ri_fzétrnﬁgan

precursor containing the netal of the netal nitride,

inter8ithe?t fRF & ABAHIdINAGHbSIMRhRI AsdficoddiRtd stk QeLisProdidl&i and
nmetal nitride. The deposition conprises at |east one

an op¥§ihg id Britdtl ©extdh@ entitdlBthrURM 16 SRR ale! FCHERP R i€ dbpbsited
the reaction chanber at different and substantially

alon§ @te Ui bR bﬁgqafg@.rrmé Bésitioh $s sopkiattd & 4 RaRféh chamber utilizing
anot her. A second material is subsequently plated

a firstipkdtiuPs ok BEntIRRIGItRE M2kl oPiHemdtBInitiBé &lndi ddcbA@ preBtisEFcontaining
DESCRI PTI ON OF THE DRAW NGS [ 0015] Preferred

the rewfdied oTEY Se@f nitrie. IMhRIBbbSIorAERnHRES ki IS JAelcO¥e WM Which the
reference to the follow ng acconpanyi ng draw ngs.

first dkPddrbnffipbcudsorSara il trrOeasiAtohambePat\ifiter@fana sDbstatially
art sem conductor conponent construction. [0017] Fig.

non-@vérlipping @illedn@aAlsvieritive fo shtcarioditdr O sécOhd ikl i§ suBsequently
prior art construction.

plated within the opening and over the metal nitride.

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. 3is a view along the line 3-3 of the Fig. 2 prior art construction.

5
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[0018] Fig. 3 is a viewalong the line 3-3 of the Fig.

2 prior art construction. 5 S | m 22128171 p01-PCT
wo eooses377gloc WO 2005/ 083778 PCT/ US2005/ 006116 PED0I®)P5/006116

Fig. 4 is aviewof a prior art construction at a
[0BPCEER) BB S{id@ef RIPri6F art Boridirattiodf at anrsees%mg[s@ag;%QJnoFtogmat of

51s a cross-sectional view along the line 5-5 of the ,
Fig.a.g. 4 prior art construction. [0021] Fig. 6 is a

di agrammatic, cross-sectional view of a sem conductor
[0020]'PORRNS isAd crods-BEctohA ik NloRy BHeame s oftha ¥Ry AfprdPart

exenpl ary nethod of the present invention. [0022] Fig.
condtrictiod Vi ew of the Fig. 6 fragnent shown at a

processi ng stage subsequent to that of Fig. 6. [0023]
[00Bi1P. Bigl & ista dibGanPhaticherobd-SectiBndI VRONSITH serhiedWtudtor Bomponent at

processi ng stage subsequent to that of Fig. 7. [0024]

a prEfirfina® drocedsing 8iigefof bR exdrhBlarytméthad BEIRE prdrWindént@dn.
pr ocessi ng st‘Z:;llgegsubsequeniﬂ ry?g that of Fig. 8. [0025]

[00BRP. K. 7 & Avithh evhefFid. [eefrdgngbnt §h<fv0rﬁﬂtrﬁi‘ﬂ"oc_§§§m%tél?e subsequent
processi ng stage subsequent to that of Fig. 9. [0026]

totHat 6t Fidle.is a view of the Fig. 6 fragnent shown at a
processi ng stage subsequent to that of Fig. 10.

[00RSP27FigF8 §-a Adv bFtha Fig. ®re@imdnehdvrdat HprobadiR Htagd @iequent
at a processing stage subsequent to that of Fig. 11.
to tHa0ORX8y. #ig. 13 is a view of the Fig. 6 fragment shown
at a processing stage subsequent to that of Fig. 12.
[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.

6
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[0029] Fig. 14 is a view of the Fig. 6 fragnment shown
at a processing stage subsequent to that of Fig. 7 in
wa@emengiEamce with a second aspect of the preseneCT/US2005/006116
invention. [0030] Fig. 15 is a viewof the Fig. 14
[0081 hgnEigt 16 issdée ehthetfag.t ldtagafenFsighwnlat.a procesSinglstage
m 22128171 pOi -PCT format. doc WD 2005/ 083778
subsaieSR00a /006yl 16. [ 0031] Fig. 16 is a view of the
Fig. 14 fragnment shown at a processing stage
[0082] s efjgehi istadiadramnutic Firgss-destion ) 03] of Bngexemplansdéposition
di agrammati c, cross-sectional -view of an exenplary
apparapussihictocan rpptidized insvavibus speats df¢hepricbért @tlehtiorvar i ous
aspects of the present invention. DETAILED
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS [ 0033] In
particul ar aspects, the invention enconpasses nethods
DETANED BIESORIPEIQINIOF THE PRERERREDI FIgBOBXVENTENg t hr ough
sem conduct or conponents. Low tenperature deposition
[0033] utlhipatiedlat esfestaxtte ifvdmipmiehddmpaaseomettioag for Toveidg $der
can conprise a netal nitride, such as, for exanple,
withipjopeningsrextending throwghssenfieareluctbr tdrepdriehts ilowatkabedituket h
a solder-wetting material (such as, for exanple,
depasitiokes Yitilizgth & folraaifilrg withim aroopeninge Taetfin aan oomplfisethietal nitride,
surface, (such as, for exanple, by dipping the film
suchi g, for syampleotitaciompriiridend sudbcs oithafiidi isplatgdivitiadiisomr-wetting
followed by el ectroless plating of the activated
matesigh fsgefeasiferexaiples olchel).- Wet platig cametoendriak activation of the surface,
Alternatively, the plating can conprise utilization of
(suchyas.iforiaomlie$y difpind thg filne mensation coopfisingthafnplnatndigr on
t he surface. The activationless plating chem stry can
-pallagium); fekowaddey @leeiraiessipilatingef themutieated amthoeavithitbe bolder-wetting
the TiN of the filmto carry an electrical potential
matefigh Alleengtivelyi the platieaamtomprisetutitrations! actvttimiessxitiphe,
a low tenperature TiN filmcan be used as a | ow-
chemigtppiedermia elaiag en dre suilacei Ghe activetiorfiens péatinglvbemlisowcan utilize
tenperature chem cal vapor deposited |ayer (such as,
redugegk stabilizep Fentent angsea niilizeTthe Tiboidbe fiwetotdamy ametestrical potential

for thg%?ating 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.
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then be plated onto the | ow tenperature chem cal vapor
deposited |ayer. [0034] After formation of the
waeoddes3Teet ting material over the film sol derpcEDSBS5/006116
drawn into the opening along the solder-wetting \
[0085] er Thé Idwetehperatufealeppsitiornef. thd filnSis prefdi ductedt a
1- PCT format. doc WO 2005/ 083778 PCT/ US2005/ 006116
tempO@AGE off lees trav-dr eqpe tatbioe 2009ss tHata téhpdra@rd biithe i s
preferably conducted at a tenperature of |ess than or
semégunalictbocahuenf64S rip exdeati 280t@ BMRigthY depsditidnn Suitable
sem conduct or conponent does not exceed 200C during
depbsitordieprsdldgdiencarStoniprisk atondie pY8F Hépuritiof (AND) 4@ ThERItal vapor
conprise atom c | ayer deposition (ALD) and/or chem cal
depusifimT (C\IBP d®i dssidnthe Edader inTundRetarsding e imRABST, ALD technology and
under st andi ng the invention, ALD technology and CVD
CVD echnab@gyillel ihitisly destribiedlin Yorde Befail b e@fdrinFmBEo 3¢ DAebhnology,
Referring first to ALD technol ogy, such typically
such typichMeisvélogsmatratibnalf secteesiss atvtni@la9Bistn A¥dstalN Sch layers
substrate. Such layers may conprise, for exanple, an
mayeqoimipgise abr exzehple ransdpitbkiainpoly@nsiaine, 2e/op BMeFHFBS Blatélal. ALD
‘ ALD may also be referred to as atom c | ayer epitaxy,
 mayatismberefaneel tops at@sis ilaygr egitaxy, 4t00R04yddpsstesERg &t
sunmmary, ALD includes exposing an initial conponent to
[0036]f i rB¢scribédkimi staimarp il mcludesioqiufig ShintiBEIBNERNPHt tOA first
of the species onto the conponent. Theoretically, the
cheroicelripsoiepto accofrplishs clienmisorpli@yefithé bpdcidsSontid tHeoMppnerte
atomor nolecule thick on the entire exposed initial
Thegretiqaiinghe chémisotplien fornms dsnorels@t thadtsachifomip bay atom or molecule
Practically, as further described bel ow, chem sorption
thickmirgthe entite expasad ioitialadomppaenti dmsthef whits, a eatgEEMonolayer.
Nevert hel ess, such an inperfect nonolayer is still a
Practiealiy] zs/farthemdesheberbivaiax tchewmisotphion neigistutee btcur bn alf@Bitions of the
applications, nerely a substantially saturated
compaieot. affevertimleshesuck an irpdriect Moscibgdramttilled ngnslayarimthectontext
nmonol ayer is one that will still yield a deposited
of this glpeumertx i biany agplcatiors, alerdly a angtantiaty epterdté®sionolayer may be
desired for such |ayer.

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

8
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[0037] The first species is purged fromover the
conponent and a second chem cal species is provided

wo eoshgaTrsor b onto the first nonol ayer of the PCT/E82005/006116
speci es. The second species is then purged and the

as delsBiSeddbetht $iRe ahe deddraspBiBOSHiendiEd tHAEORESANGreIP B St
nonol ayer to the first species. In sone cases, the two

secHMNANPYRE SpaEs & B mbB8 wiBWort §da6isBsed A §@ss@etsahﬁ§hon
species or nore may be successively chem sorbed and

withind gdtidriétamerS: | m 22128171p0 1- PCT format. doc WO
2005/ 083778 PCT/ US2005/ 006116 as descri bed for the

[ooBBJ St P@Pﬁwgﬁﬁ&@ﬂ%ﬁ@ﬁ@bﬁ@ty of fechiqiié¥ iR6ludiRgto P A& n%neatus e
of the first second and third species can be m xed

contdehiny the @binpeRént laAdeP ﬁ%ﬂolﬁferﬁﬁlﬂﬁaﬁéﬁrﬁeﬁgﬂslﬂn@?dr WBiverty Rédiure to
a reaction chanber. [0038] Purging may involve a

belowiathi @feifoditiont REEIr8l LR dLIECthE GoRgbntatidn &1 sdécl@stc%ﬁtat:ﬁ’ng the
contacting the conponent and/or nonol ayer wt

comPahérit @hdBRShaidbBEd lspH&Ed. NEkaRipRssSeicarre? gahid) @am@m, Ar He, Ne,
dep03|t|on pressure to reduce the concentratlon of

Kr, Yd)@€d. %urgm@tnw.hma& hh@lud@@Hﬂ@&ﬁ@tthéﬁ%ﬁén&hS%/@Pﬁ'\@ﬁ&ayer with
speci es. Exanples of carrier gases inc , He

any Bbstartte, that@illoR$ eherfidb@hitiol bRy didis toeREoibdildUud8uces the
contacting the conponent and/or nonol ayer with any

concenbratiGnear §geries prépadose MtpRLEhY ARcthydpReeide! A dulable amount of
desorb and reduces the concentration of a species

purgigedqaras dutgimiited eipeatieaiangad eIl tBRRCIKIS ifthelrt. Flrging
anount of purging can be determ ned experinentally as

timeknapive §ucbnasy sidutded d purgdemantiat yRIHSHNBCrehédT® filA Yrowth
be successively reduced to a purge tinme that yields an

rate.i Mo R@RRse i fili grogthoatd mighbean Hakaticsfensangs td b InBh-ALD
gromh rate mght be an indication of a change to a

processredlnh2 amd magde usedtodstanidh apurdetiris Rditt 0 establish a
purge tinme limt. [0039] ALD is often described as a

[0039| f -AliDvistdfteq dps@ibed ois a selftiifaingprbtatist ia ti ritfRite @limber of sites
sites exist on a conponent to which the first species-

existraya E@nporahet wizith therfts.spdties sag dsrth chemical bonds. The second
species might only bond to the first species and thus may also be self-limiting. Once all of
the finite number of sites on a component are bonded with a first species, the first species
will often not bond to other of the first species already bonded with the component.
However, process conditions 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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species mght only bond to the first species and thus
may al so be self-limting. Once all of the finite
wonobes37of sites on a conponent are bonded w tPCEU$I003006116
species, the first species wll often not bond to
applidabéer toaihy icheurfistarsde eipee iARD rahy isadysitedn ttagl furthbhndtb@ that local
conponent. However, process conditions can be varied
chemnitaMeBctianspan wote detied AbDritdr ngtaane, dareinctehing Addt4inolecule can
self-limting. Accordingly, ALD may al so enconpass a
dispigoe @ resletulé fromganodxisting tsbiddce rather thando@yiey a alondlaybndvelYhe
stacking of a species, formng a |layer nore than one
surfadeyniTotthe exiéretchdt suthcadmicdlheactians octur, ab@esieyedErallyiBonfined
present invention described herein are 9
with®: theug@dr2BatrhpiidayReCof 4 eurfade. doc WO 2005/ 083778
PCT/ US2005/ 006116 applicable to any circunstance
[0048]er eTrAtiBoma AL Decad @sturadthin frequentiytusdipianged 6dembatature and
| ocal chem cal reactions can occur during ALD (for
pressuretadcecordimgito establisthed @acfiradriter ©cichieve & dedirsdtadation of
a nol ecule froman existing surface rather than
an oferaltiAhD layemone hayelayervatra tirhe E\‘Eaufsfoa@\eb).coiﬁaitibrh@oa‘w(\ta@ﬁ%;reatly
that such chem cal reactions occur, they are generally
deperwiitfg avettie paitichianprebersaplayensimpositioh ayepbsiobn aqEpbRC 8nd other
[0040] Traditional ALD can occur within
factdrs ecpeeding to arterth kramgdy tbdset skitipd iratherast. anaintapirestdie hraditional
and according to established purging criteriato
conditioins @b empeeatdres preesuré camtgiurging afinimizes amenatel réddbohaitat may
one nonol ayer at a tinme. Even so, ALD conditions can
impaghmypngjaatioryatide pach duality ofithé hesupiag tovernall AL Diaye L ASOSrEingly,
| ayer conposition, deposition equipnent, and other
opergting @tsidathedraditingalttemperatuze aad kressarebgnddsonay ki fbtneation of
inthe art. Maintaining the traditional conditions of
defectiyapeormiayees, pressure, and purging minimzes unwant ed
reactions that may inpact nonol ayer formation and
[0044dal iThy geherahtechrebadytdf shemicelapbr d¢dsitiay ¢EVD) includes a variety of
Accordingly, operating outside the traditional
moret PePiEiE aragessesniticipdiog shut eot kmitpsito nplgsma-skhdraed@Mbandbthers.
def ecti ve nonol ayers.

CVD is commonly used to form non-selectively a complete, deposited material on a
component. One characteristic of CVD is the simultaneous 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 plurality of

species of a type or under conditions such that ALD chemisorption, rather than CVD
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[0041] The general technol ogy of chem cal vapor
deposition (CVD) includes a variety of nore specific

w@emsesyes, i ncluding, but not limted to, PCT/US2005/006116
pl asma- enhanced CVD and others. CVD is commonly used

reackiBn bEEUFs NARteaAof FdaciR) gather i §eRies ARHAUHhSbriR £EbrAbonent
on a conponent. One characteristic of CVDis the

or pfviBUky 2B OsIRARPESIES) Providind sl dlefortP RRlcR Subsequbtepecies
pdgpos?tign chaﬁber ?ﬁ%t r%gct to formthe deSOsitgd' may

nextBNeRTidoM to 1oHA B ORIMELE I298r diesk@inbsiked with the
purging criteria for traditional ALD wherein a

[0042PONENfdbFMBHTEVAS ESHitioMs! HepdsitibR 8b&iIrsl RRRSY hbiebndent of the

speci es that chem sorbs to a conponent or previously

comPBRRS brefliria8PBopBaies MaM&?mg%&pbﬁéﬂtﬂBy Bkt Bhlefsorption
a sinmultaneously contacted plurality of Species of a

rate {Y RED %i%h{%%fh@ﬁeéﬁ by PRToRpeLitibM &ty stiiiRe RaBILED BRE bfHar
rather than CVD 10 'S: | m 22128171 pOL- PCT format.

propeffes\¥Pa 2BRPORER 6f BhdPhisbided P&LiEX) 63ther pro6astdoRities: Wrexample,

I nstead of reacting together, the species nmay

presStRMEnSQERpbRtiRe TRAPASE Miluee dAERHoRDh Yatde PREdHREly, observation
speci es, prOV|d|ng a surface onto which subsequent

indicRRRACGh&ScheBsoritRX tmigMe st 566 abpretiabinon poditpk & & cbpefient
of desired material. [0042] Under nobst CVD conditi ons,

thoug® R@BLirs @ a @GkabIS rdt@ 6 ethér pordepestdedtardé céponent. Such a
conposition or surface properties of an underlying

condiRaaERtrodiRe ifLRFIAS Hefebil it 9@epbsiRa mdtati@. i n ALD
m ght be influenced by the conposition, crystalline

[0043]r UCArU&RmEAY ntdti®r of the pree&htiivinadn 8 deecmreaanth reference to
chem sor bed species. OQther process conditions, for

Figs ea-aBp Referrifly iaBialy & Fad @b, bedHsHos i feagnigry obd 6nstrattidneztbeat a
chem sorption rate. Accordingly, observation

prelitniiding ploesssintpdta gd) eDdrstiupid Az oopipris@o§eve et Uf the structures
appreci ably on portions of a conponent though it

descoibed pRevusiq vattirbfebnee taFigs ONs odritesuchetriidtomns aed labbled identically
sane conponent. Such a condition may introduce

in constraltien 2o es tefyandrs ldbeted i FippoSi thedommight tedstrufDAR is
An exenpl ary nethod of.the present invention is
showdetecioiripeide wiseimidoatigstemnmendobent 110 having a front side 111 and a back
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 trace 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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Figs. 6-13. Referring initially to Fig. 6, such shows
a fragnent of a construction 200 at a prelimnary
w@r@sesE g stage. Construction 200 conpri ses BEWESBNS/006116
of the structures described previously with reference
[0044]Fi gonsfrudion200 diffeehfrom theetanseactnel d gilFised-5 in that construction
identically in construction 200 as they were | abel ed
200 corfprizes alpar.of Asaltici-mgteyial lagers L0Q ahil 204 306r dohdu@iewmterial
to conprise a sem conductor conponent 110 having a
layémi@ot |ssutktiva tateriztl lagelsRoR anglioda chd Be refeerefi td 441 First Snd second
shown to conprise a passivation [ayer 112 extending
insalativerrdatecialmpeneetpelifely. Onsalativsinabnial8@erfa0ptdan icomprise, for
conprises a conductive netal trace 100 anal ogous to
exanipte, ipobytreidd eserindigativemeatbial Sy 20N earcespissefor axérlwﬁ ksilicon
passi vation |ayer 114 beneath trace 100. The thick
dioyides Birmat! b fow-@yreperatare deposifion. lexaapleamatrial layer 202 is patterned to
pol yi m de-containing layer. 11 S: |
haveia2@ip2806 /eqpéitirigGherdetiromih, wiigh 9D/ ©F3/a Bcation for an outer
PCT/ US2005/ 006116 [0044] Construction 200 differs
lead band.t he construction 10 of Figs. 1-5in that
construction 200 conprises a pair of
[00453 ul Sbnstesction 200 adn bayarsitie?éiPa sadicafductdrelomponent, and such
conductive-material |ayer 100. Insulative nmateri al
compaypentsopPisenal fradusidasuriaee 1208 eutvweddly of e feont sids bf sgmilconductor
second insulative-material |ayer, respectively.
die 1 & @ndtal besksateauifate £ Hyeutwaly afdahe barkasids €13 biatie 110.
exanpl e, polyimde, and insul ative-material |ayer 204
[00d6h cAmopemiag 212 extendmgitiesly Hirbughosemichraicide chraporest B0, and .
| ow-t enperature deposition. Insulative-material |ayer
spegtically exieads Bomddnt-side kaace208ap baC6sida serfaie®l 0. Opening 212
t heret hrough, which is ultimtely to be a |ocation for
comarisear depthRéhdetv@ed thd DOASjdeCuinfate 008 o th2(ickakielx@rface 210,
consi dered a sem conductor conponent, and such
and compusram Wiknd16 sogandirto the- deptie2 tur Operen@ 28 cart havediny
of the front side of sem conductor die 110, and a
suitahie Rhaniedehesuigveasefram @bovs, inehuding, tofr exdérepleaa kulsstateialyl@rcular

of die 110.
shape. If opening 212 is substantially circular when viewed from above, 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
maximum 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 aspects,
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[ 0046] An opening 212 extends entirely through
sem conduct or conponent 200, and specifically extends
wo easgi7ent - si de surface 208 to back-si de surfeCBURDOS/006116
Opening 212 conprises a depth 214 between the
matér‘a@é’ﬁotﬁéﬂﬁ FHEArA&n Cﬁ@g ti$hnbhd\8orhssition A neUnbifes a%@l Q,pecmcally

conprises a wdth 216 orthogonal to the dept

can %Bh&g c%t‘é@%ﬂ?@”ﬁoﬁaycorﬁm bﬁéﬂlc@n ARRER. %@Grd}ﬁgﬁl\’\@gewalls

from above uding, for exanple, a substantially
218 Gh# E&lnﬁfr ise, BORRR essdnt@MEN BcoRdidt bSsilRER Sl ie! dH he entlrety of
circul ar when viewed from above, then wdth 21 [
the S@tggpond to a dianeter of the circle. Regardl ess of
t he shape of opening 212, the opening wll have a
[Ooﬂﬁ’jx' MAYRiSE SRR ed 5?&%@9%"0&95 Iﬁ‘10 t&h M[BHIS%LA ?émn@&ﬂﬁ:%fo? d|e and

such maxi mum cross-Sectional width wl | ess

in pARQUIEr a%QQcth&ﬂ%ns@%qnbrﬁbc Eéllhﬁrseﬁfﬁ&ﬁﬁh&o?hﬁ%{énal such as, for
maxi num cr oss-secti onal w w | l'ess than about

example B %ﬁ@é’ysthmﬂézmc@\ﬁé‘fbp gA(?C%%II!‘W oébﬁilﬁ&‘@% can be considered to

peri pheries 218 whi ch conprise a surfacé of

exteﬁ@%ﬁwgm %nB@r?ﬁE!hﬁé s.iliéo% VdTEr iR saﬁkfa@fasot%f {hBSrWeﬂhd)ﬁ/e
material 204 n particul ar aspects, 12

[Ooi@é_zl_z 128 hétedthtlarhiftbrbes Batveef %té?@l@ﬁﬁ%r{?ﬁﬁ-g&ould be shown in
/ US2005/ 006116 materials 204 and 112 can conprise

the dpRAINGDTR of 1P B HstsLOR irdSiTRB SvoRIB\Rsible HRHINSRRE plahé 81 thi
can conprise, consist essentially of, or consist of

operfind. | 196We\dir O3ticH thtefi¥ceqs bidown vﬁﬂhﬁﬁﬁ@lobénmg FBor8@Mo simplify the
conpri se, consi st essentially of, or consist of

dramﬁﬂds‘ meeauwuhtéefaaé@m:utrh@ RRINIHeS Mufated pansd slam@tioss-
48] As discussed previously, structure 110 can

sectn@ﬁﬂMév@eof_&h@ artReneunEh Ast K sﬂ?\owﬂnéixcef)ﬁn Pastrced idfvhich it is
aspects wi Il conprise a nmonocrystalline sem conductor

belie@d Bt fHe, shdWHY ASucH PiterfaR¥Q W dhafcd @R Iny/Hb akdviRgs and/or
silicon wafer. Accordingly, opening 212 can be

desceipiisi.dered to extend through a nonocrystalline
silicon wafer in sonme aspects of the invention. [0049]

[0030] | Stivetuest 1 hrtoaRd2rdreIrdoacan betcorsidergatebé ploxin?dld the front
and 112 shoul d be shown in
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 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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t he opening 212 of Fig. 6 as such interface would be
vi si bl e behind the plane of the opening. However,

W@ nk/083T7er f ace is not shown within the openi NBCT/IS2005/006116
order to sinplify the draw ngs. Generally, interfaces

Constractioni209 cae hiericrmidaebyi ihitistytformtingl condiatve- mfateli'|ﬁﬂa9‘érQ$)§'to be
sectional views of this disclosure will not be shown,

pattesned tich that thetraatersl 100 compedesid gasextOflinierbtirbagh Wh@re hole
showi ng of such interfaces will enhance clarity in the

212ds aitiinatepdy t@med/ formedd efhergaptdaanher] RORRH wihrtHe blébﬁ’@al%ﬂsulatlve
100, 202 and 204 can be considered to be proximte the

maténiad @04, siddire ddning 2t dialﬂ.*oelpiwcﬂaé@thr&ﬁ{ﬂﬁéléétﬁédllb)(nsdéﬁ@e material
structures 114, 100, 202 and 204 are closer to

204front side 111 than to the back side 113. [0051] The
processi ng descri bed previously with reference to

[0062gs . Althoaghl constiuon@tRGD is l3abwn WaR opamadet hbtr d@M%tmg conductive
conductive material 100, and accordingly the hole 130

materahpo0, s tebeendepitesd thadthedirtiasging e Figerised b v6uld be utilized
material 100. A difference between the Fig. 6

instestdrafi teustewAGoeessing hAcsdrtinglyue op@ sty tdarsibavidrfed through a
reference to Figs. 4 and 5 is that hole 212 does not

concstiye patofangterial ph ahywe it Bigsli aandes) tanti@oyidthave aperighdéry e
material 100. 13 S. m 22128171p0O 1-PCT format. doc WO

compiiiry 08 IPAGuABET MdERP06HtDOHAd.6 Constructi on 200 can be
formed by initially form ng conductive-material |ayer

[0033]0 tReféreing paxtite Figed, & laghr (hith ddnealstRtieetefertedtb Berein as a film)
conpri ses a gap extending therethrough where hole 212

220 isdepbsiteartitrin/openinge? tRaiorersideins @ap, araalsd@ondbadk-sili€durface
with the electrically-insulative material 204, and

210 eftrompoesantrP02 1ayera20manpomphisslan bleouighlly-conductive material, and in
electrically-insulative material 204. [0052] Although

partigdgrsaspects wdhcan®ise scaslsishessentidllyab.esticogsi@ 1 mesd! nitride. For
contacting conductive material 100, it is to be

instaperidayer 820 carheamprise, gonsst sssentjaltyfof Forgensidt afode br o of

be utilized
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 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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i nstead of the shown processing. Accordingly the

openi ng could be fornmed through a conductive pad of
worioensdals as shown in Figs. 4 and 5, and coul drdiEUS2085/006116

peri phery conprising the conductive material of the

SO |ﬁ§‘§rmﬂlé)rQ§|3ﬂ1e [ARkasdi érﬂlﬁbr@iﬁ’ﬁtthé BakH-Sde Zurfai:e'u@b!&fsnde‘f@ﬁ ®hemain
can also be referred to herein as a fil is

ass&&&eémtﬁ%awdrhmz epaarRg fo?r%%tl@ﬂl enayerizdgwal | s 218 and
al so al ong back-side surface 210 of conponent 200.

[oolssl/er La%%@ 256G Bary BETIINSE b ToLbRiplé, FAI0 AT\ tdnd8s preferably
erial, and in particular aspects will conprise,

formfeRint Ia&émsér%ﬁné bﬁiekytrfaﬁ or BGudl ¥nahsut 206°0Tet R utinkdtiohdse -
For instance, |ayer 220 can conprise, consi st

temB&aRMEd &!drveRiv 200°C canalSH pRibIENEdiSEusEBY Bb&Ve in tHd ‘BaLkGbUNG”
nitride, tungsten nitride, tantalumnitride and

sect%fcﬂ'tMéerébﬁnéur@eand-@é@ﬁlc@@/Qaﬁ%K}o@@meaﬁrﬂj SFURY dsSodSte@ with die
first material in particular aspects of thé invention

110 {(Rot@hdivh B YeHPera A& wiidW carl VB BERE ity al s
t(o r med vvl)nttg |nb%pen| ng 215a Ooé%]wﬁlﬁ?hougﬁ Iz!\t%r 220

[00'56] deﬁ?”ﬁ%v@s%rb&éeﬁﬁ;lefr?ﬁ@ﬁ&nt%%q phRtls Rodenateah %@%tlhzed for

is to be understood that |ayer 220 can

fomﬁwg} 1B éretooY @lppa GRS (DRI RFhphiSe 18 tdddgorfcitems dpaoke. SAﬁI fhiet 1004
surface so that the back-side surface 210 becones

exteA8S PEd te@BadtohRhhAYEr ard 8 vark RO06 IshRbvided Adod¥Bhief 1Gd4 for
112. However, as will becone apparent fromthe

contfbif W &ﬁnétbﬁﬁls frﬁbu%mﬁe ifldte Anfsutiét 108 Risol éXysids #416 the reaction
associ ated with the back side of construction 200 is

chardbér, BRd & viive 80Py Rhrovidel 18l dsh#d k& 1of InitdridRGhrdughNid outlet.
doc WD 2005/ 083778 PCT/ US2005/006116 so it is sinpler

[0067F tAeulskteEdIsSHS N2 ILhBvitiéd Whkin BRCleastidhechakibeaeRdissch is
considered to remain associated with material 112

showy Boldiaby tadrexbmpran) suistrafe 10ayeSuBathte il 01&dn dorieportiZ, for
can be forned by, for exanple, ALD and/or CVD, and is

exarfplef e akhjcontigdtorsbniionant 2o IFafjsu6 and@f7. | ess than or
equal to about 200C. The utilization of tenperatures

~ [0088] orinkpkeitior HHdietals amvivwddantohambedi MRUB®agh MV e04, and
t he "Backgr ound"
expelled from chamber 1002 through outlet 1008. The materials flowed into the chamber
are represented by arrow 1016, 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] 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 another. Specifically, a first precursor can be introduced into the chamber to
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section of this disclosure, and specifically can avoid
heating circuitry associated with die 110 (not shown)

WO 0005083788 at ur es whi ch can adversely inpact theCT/US2005/006116
circuitry. [0056] Fig. 17 shows an exenplary

fornd afiest isubsiantiafp-gatatatsd rhofdlaydiaveCaneppsed blifae®df EMstrate 1014,
formng | ayer 220. Apparatus 1000 conprises a reaction

andcuasdienfdhe. firshprdcotsdh cdd bd exgaibe R theréactibe chi@@sdrl Asecond
chanber, and a valve 1006 is provided across inlet

precLOSst chn thenasyihtreduced thtd treweaétiortshambal ® rbhdtQiEhhd RBnolayer
inlet. An outlet 1008 al so extends into the reaction

formadutndoe the fstprécuvsdr @ foh® kddstre@ MaNerBe Hoiahs AidheR)erl Tow
of materials through the outlet. [0057] A substrate
utilizatibalef theQitst and spandi pleslirydrs Bambé Bendidred bR cfdPBMARE process,
and such is shown hol ding an exenpl ary substrate
and biliithle Syttt dante (llidel ©dtrnt 8 HESIRRIONSetif) to b Vesir@XRRhESs. The
t he sem conductor conmponent 200 of Figs. 6 and 7.
first OO S&ondprepescas hrrdesomberr asheingivEnih eEnibet at ‘@BAGIE apping
1002 through inlet 1004, and expelled from chanber
time 6@zl relatiyle touhd ahothOGR thatlactiet e pedcairdorPiwRdbstaktRlly entirely
the chanber are represented by arrow 1016, and the = .
flushresitfeonh aitsinebepreatiioh dhantbet peorab ananctiodT excsthed ThYerm
arrow 1018. The materials flowed into chanber 1002 can
“subbtangailyt atr-evereppingtitre iGtenal is wlided tolindiditethat Beky $8y B¢ some
carrier gases, purge gases, etc. [0059] If apparatus
residl@0precgrsat withirz heé dhambanwhdrDa isyipseqpettgessursdri®introduced into the
precursors can be introduced into the chanber at
charglydrf ipwtesath easitiualiretiradri conbyntration eMlied apPiodg ahd Bpically low
intervals relative to one another. Specifically, a
enoufgihrsstthairtberaris oo detactable intatactohucfette precarsofewitthefiaiotie? except
15 Sl m 22128171p0L- PCT fornat.doc WO 2005/ 083778
at th@eTfads2g GEh e 1B14.f orm a first
substanti al | y-sat urated nonol ayer over an exposed
[006Q]r f dcen ekersplbytasaeet of Gedinveraind, laydy2equeniptiyed metaf hitrigle. In
precursor can be expelled fromthe reaction chanber. A
suchsspettda first pregursor cananonifnisa themetal ofatie eethalinittide ddea second
reacti on chanber to react with the nonol ayer

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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formed fromthe first precursor to forma desired
material fromthe nonolayer. The utilization of the

wd piospszEml second precursors can be consi der edPOITES2005/006116
cycle of the process, and nultiple cycles can be

andﬁ'(%;&alk!( &ﬁe‘k@#&@f&@tﬁarﬁ%' (FBMATRIRE 2Rl exb %rfgr%'cﬁr%gr containing the

ness rst and second precu

nitrdg8R ©f fh%erﬁ?taﬁni&aia@a%bhwme chz;mber at

non-over fine Intefvals" relative to one

[Oogﬂgt hg Elta'n r’ﬁ nﬂdeqlé’fégl yb %Hﬁe R a?Qrtec‘m;t)%rature pf from about 68°C

st ant | Iy ent I ushe rom W
t
to ats(ﬁﬁ%gmf &!',mg g{ogﬁt{ﬂ@ m t&r%my.gg gﬁg ggﬁcﬂ‘ga tbnﬁgfa%é?%ly will be

fornie@%@%‘fé\'hpé %b* lb&Ethah %bblﬂdéoﬁ% e that there may be

sone reS| precursor within the chamber when a

[Oogﬁl{bs ééﬁBﬁca‘ﬁBﬁ§Wv§rﬁéh I'aZerI I i ORIABA hitihe, thB S eF‘rﬁt BH%GR%F comprises

resi dual precursor concentration

TOMAManPRE sb¥PHERHbLYrsbWm @é?ﬁgrlﬂnﬁﬂlat BatothRiof of %KQIOZZO can be

detectabl e 1 nteraction e precursors wth

acc Hﬂ?{ utﬁu’éfh Qﬁultuﬁé cw‘éas ﬁlﬁ'tfe@?@raﬂfre SHRSMAbE 1](9)]‘6 19 about

exenp ary aspe he 1 nventi on,

1eooé29,p¢c%ﬂpfrb§lea%oﬁﬁi@tioc% bhbgla7od w.m%@ﬁ% terﬁpé‘rathgé being

precursor can conprise t he net al nitr

155@‘@ ReSKBRONSm aBB@tOZU'OSﬁThTSﬁ‘% SOOIR I Tr, WA aﬂ'etxéﬁ’ng%ﬂ/ Hessure
the netal nitride. The layer 220 can be forned

_ bemg"ébbutzéoﬁgnlﬂiﬁ'o}re@‘%ld QPR rEHEDE chdmi £ PulbB8f kT BMARTN fhio the
Second precursors are in the reacti on chanber at

charfbdr & £iithe 3NSbi A8 d; algurgdBPa aWeds @l%’utr’i@ debBRus; and a
intervals relative to one another. Typically, each

secoP Pulte\Wf tHe é}ﬁﬁﬂﬁhbﬁrﬂo 'tHH FeRBHA dnambef fo? Qtetlr’ﬁé stébout 4 seconds.
precursor, | owed by a purge, and then 'l owed by

The pibé eﬂmetalnqnorqé chdBe EAGREG bPE%GFQ’eSfQF abdut 16 Bscdn%g% complete an
nitride is titaniumnitride, exenplary precursors

di mat R NhetdiRgdBdrithe 84 Hddt ARz Addubd &1/&F Lstiable
indiv @Cm sz3 g71p01 ePCTgoﬁg??rat do"g% 2005/ 0837S7u8 Apurge

gas. Pﬁﬁ@p&éﬁ@@@@é E45dckRpris@Nr example, argon, and is preferably a gas which is
tetraki s-di met hyl -am do-titani um TDI\/A‘IJ)), and an

inert @A&tR! t3 ry/adlib 6 With 3168 pt‘é@@ﬁséﬂsrﬁnﬁ&ny BRposRUti884)s Bh tHWibstrate.
nmetal nitride is ammonia (N
[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 least about 100A, with
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[0061] Atitaniumnitride |ayer 220 can be fornmed at a
tenperature of from about 68C to about 400C if forned
wo pasiogi7vani um t et rachl ori de and ammoni a, but PCT/US2005/006116
, preferably will be forned at a tenperature of |ess
exeriyaary altickries@02ind B8 2bolitr 0846 BOAItIFD0GA] F tTBMATANES
220 is titaniumnitride, the first precursor conprises
prot&¥edNp iantilizetceash et e ghose-desaibed eyREs wl %r?n a l)6r less
formati on of | ayer 220 can be acconplis ed utilizing
thamot equel & about €GA ickawith tpioadlayere being dbom ok itk 1é\?‘Qjcéc(:Qrdmgly it
about 180C, typically from about 130C to about 17
canvibet diesirad exeppatany cjadiaiedsuaisoUr @0 fighes 6 Réein Iay 4206 wa Besired
fromabout 200 m|liTorr to about 2 Torr, with an
thickmemspl ary pressure being about 800 mlliTorr; a cold
wal | reaction chanber; a pulse of the TDVAT into the
[00853 b &he frathcalstdes®ibeti abbaaior anesmnwmg, ﬁ?b’cfe&@m@ %d "ﬂwe TiCly/NH;
time of about 10 seconds; and a second pul se of
progassingiase AhD-diké, hetrrae&fetmémo@dﬁaﬂrbé twd precatsotd Wﬁct@éreﬁﬁé\#ﬂed ina
4 seconds. The pul se of the.ammonia can be foll owed by
reactiop whgmbérmat sabsiamtiallp) ns:e—owtmpmbammff@laﬁﬁé?toafhe another. ltis to be
i ndi vi dual cycle. The purge can be acconpli shed
undetstdoidz hovgevea chatthapratessirgy lizéddol fernplayge22@éH beldly suitable
purge gas can conprise, for exanple, argon, and is
progeseihgrisdildin@CYyBstypdpeicesses. i nert rel ative to reaction
with the precursors and any exposed materials on the

[0066bst it streted e BN flindotresiesra T OMIST WiiSRIGUBRE EXRMAEUpon
for formation of a netal nitride |layer are exenplary

expessing tr ait wnless. trdatedowith & pogirdepesitiadanrraneiabiout 4618C. As will
tenperatures utilized for formation of the layer 220

becayae appasentiheloyuytizbmeatal AIORIE filra2d0 wbithe mpesdne Mvestionhiatitilizbe as a
tenperatures be at or bel ow about 160C. [0064] Layer

substrate toaa pleding pravedureo Imsychdgpiicatidns, he koehstivesropghies of the film
mul tiple cycles of an ALD-type process. A typical

are mq1ig@ﬂw@@sof@bnbwe&n@aﬂowmgly, lree féitn da@asddizetto sombQXfsnt. Thus,
wth 17 S | m 22128171 pO 1-PCT format. doc WO

the pEGOAEIBEPT 8NPET NPB20V B1iIZ66 Wit TDMAT 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 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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exenpl ary thicknesses being from about 100A to about
3000A. If the TDMAT/NH3 processing is utilized, each

wobooshgs7above- descri bed cycles will typically POT/DS®05/006116
| ayer less than or equal to about 10A thick (wth

by efx%ﬂ@é@%'gy%r:é‘%fe tgi Boﬁ\tb? HhfnRfh hit ﬁéﬂbaduuﬁﬂ Ar‘?"?)?é?ﬁ[gé@%éfhod of

to repeat the cycles at [east abou

10 L
s AL LRI gL B oo B oo

grarﬁ§ B&ﬁﬁéid?%g%rﬁ 'agloiaé?l A NEBut mmmﬁg»bagu@rn&ﬂ{égﬁe id é%?d with

that t S Utl I ze two precursors are

the Férnpa‘{r‘\c%‘? @fefng RionlZBAN & Tﬁﬁ@%ﬂpﬂur@&arﬁb@%c‘%ﬂwl%éﬂwnh a dip into

non- over ping tines relative to one anot

the é&utfb% Zfo:“é‘ﬁu%%tf 9891 ab'&Qi"ﬁY@écon&?t%tabfoU?Gd’ééb%ﬁé 'vﬂt@u about 30

ed to formlayer 220 can be any suita

seccﬂ{o%qgﬁ@ilp @eln'g%leH?étP dt (o¥kr t%%ﬁ%ra% raC§he %@hva[ Prq @zﬁ'] fokth & separate

not e at aTIN mformed fromT

|ayef' b85148 QlliévVn %‘b&% fSte'dl Aer £&HfARE E@mb@sn'i’drf ofqéue‘? §§0 Re Cgardless

treated a post-deposition anneal of about

the f(ﬁwﬁ‘fgir’n' preB&'@Q Hye PPRP{OF QGbs@Sbé’rWeleEﬂ@le&@&%}osﬁ‘lbﬁ 'b\/QrQhé \dyB}. In

the present invention is utilize

partiRUBPREFIE, (HY acivRIATHMAS RE QREMIES ardtB I188FB22 comprising, consisting
applications, the conductive properties of the film

esseﬂﬁuﬁllmt org&m@rsﬁfkd ¥ e S PRFESHhairiitd aAE 9%%@9' Vayet P82 can have a
filmcan oxidize to sone extent. Thus, the

. thickP@84 oA abbitaNmRMaBlabb¥dr SRYdNS, Wit b éﬁ&n%muﬁam\mckness
formation of TiN can be omtted, and the fil'm 220 can

bein %bgmrm@ranst_h a process which renains at or bel ow
00C (typically at or below 160C, and frequently at

[0069] befravactioften ditie suMacent !a%@%OQfan%@%eﬁbﬁﬁ&ﬁ@efor[e@@ﬁbr

Referring to Fig. 8, layer 220 is shown renoved from

reméVWaEbf |Bfé‘flgzelf.% S\t basiesidd Qurfae 200NMAARN 28 @BmpRskshafnium or

renmoval can be acconplished utilizing any suitable

pall@fuEh, th@Betvation Bitthé azeNgarbediaittedat i on net hods (such
as, for exanple, chem cal -nechanical polishing).

[oomOGS%fEnngg néxtatb ¥0y. 9haWhep22 A @lectdidsé platisricbr®y &étivation layer
exposed surface of |ayer 220. Layer 222 represents

222.atvhé MatdriaNof0hydr 28 ta? BO refdiéd @Cis & &dcond riztterlabiedistddish the
is acconplished 18 )
material from the first material of layer 220. Layer 224 preferably comprises a solder-
wettable material, and is formed within opening 212 to effectively 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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S: | m 22128171 pO 1-PCT format. doc WO 2005/ 083778

PCT/ US2005/ 006116 by exposing | ayer 220 to one or
wahoedos/oss77haf ni um and pal | adium An exenpl ary neeChUs200%$/006116

activating a surface of layer 220 is to expose the

¢a%ﬁ%f &%bogm .myo?ﬂo Oammm@%bougt AP mir TR Hickel

umclor|de t 4 mlliliters

hyp:%ﬁwroshlj\&tg %olmﬁﬁ{ anl li'léhé QU rqan%étﬂredt@%m;ﬁérg?&g%hggﬁ 'fcﬂg

e exposure can be“acco

utiliZtih & hBto‘?me{?gfapﬁrngwaq R@gae mhgﬁ%@{métgg@ fr‘newgkéo

SGCOI’] Seco ut secon

hypé{%Blsél‘?a{taje YolB6 i gg%whsveaé pha b heaﬂ%%{;g;w ew.thhéﬂgﬁfened pH

I on can m a” separ ayer

bem&ad%ohtrbS tﬂ‘?edelg%t o%ss?ilact% Ia?IQIEZé%)éH?“H%VEI ch%eé Q%?r?mze%%ut 1

ardl es I'vatron prepares ayer

m.craHP@stg%aﬁetm.s RS Wit a%ﬁn%ﬁ@éhé ban g;ﬁ%feﬁrg& A.&xggs if e

ar aspects, e activatio orns

thuc@??@é&g od BYEh sgl%gr @Ql@%li félln[;%:l 0\%95}?5' l# ele(fﬁee%dleﬁlnlnéfenal is

consi 5t one or m and
t f5
s B S e AU R i v

coméféﬁl@@'e@ Witk IR SD thAGhE 9Ie21?(9?§s aaf@d%ﬁgﬁal d[)QQﬁ&]acI&%phsh the

tion of the surface ayer can

desi%rtéa{)&ggomggs atéaxﬁlét% fdr%mgaut.l.%d {oafmefpe%.%g Spom

over ace 21 ['layer 220 conprises

[0o PR’ N AUR0E,ssBA }e@@u%ﬁm aétlo&Ioff\(ng\@@bbélﬂleﬁf eIE%}Poléé%)tﬁ‘étm@@but

be omtted. [0070] Referring next to "ayer

one 8f2r4\ah)$ m%h\%@ts ‘i@t %§§ b& Lﬁ‘ltz%g f&rbtléhn@%t éo\(@rlv@i‘tlr{g@)@énal%@gr a metal

he materi al [ayer 224 can beée referred to as a

: nltrld%e COREr BIBHS ﬁ‘llcluHQ fgf &dn‘%ﬂ%'a%hvétﬁﬁles@’ﬁbﬁﬁg %toftﬁé’%fam Ritride,

first materi al | ayer Layer 224 preferably

and FH?r'ﬁHﬁér?’@fSa I@wﬁ@ﬂn%@ﬁafur%ﬁérﬁ@él@aﬁ&t (Tédo@ited Bt dnto fh‘érnﬁ@QI nitride
within opening 212 to effectively |ine sidewall

follkoQ@ by Bﬁﬁﬁ‘g‘; BBtoWhd Rwt B peRinde theRichRRIper B@é&fté@'ayer[ quul:}\ other

Layer "224° can conprise, consist essentially of
metfRB ek S LtilREd, th® betfhadPlaGer B2adlbe orhifled W RaRbe %Ql‘iéﬁtuted by a low

l'ayer 224 can be forned by di ppi ng construction 200
tempeidtQredcHhfide? 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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hypophosphat e solution utilizing an operating

tenperature of from about 59C to about 19 S |
wor®@20281%1 pO 1- PCT format. doc WO 2005/ 0837 78CT/US2005/006116

PCT/ US2005/ 006116 64C, and a deposition time of from
baclﬁQBH%H %QH& Fowhith BORYhe HBctBISN Bisted Fikerti Ehcﬂnatenalz 0 are

ate solution can be a sol ution nmanufacture

remgo_’eéﬁﬁu@entqh@ - O hRALakE OF ?(Tefcgr utilization with

yl'am nobenzal deyhyde (DI\/AB) appl i cations. The’

[oogmfeh?fenmqghfﬂsng%&@%%étgnama} pfe %f@g 'ﬁyre%wsd ® leave an

roma bei n

ope@ﬁg 5§2 f thlgglyﬁ.ag LoRbRRR IR eS th@veegn én?tér 827 bORYR 16 be

ness om about "1 "mcron to a m crons,

form}@Hte *Als%bQHLRger% ibRBF ot @W i %S%ﬂ‘eﬁ&éc% thith Qkéqefafzsd £ the

thick ets too der material forne
osR e B i e o9y
Accérﬁ%ﬁfyé@\%gg&&\dge ‘?egﬁ@r?ﬁ@(ﬂ& cé)%gm ‘F\QQQ h? %’{yt:brltnbﬁ?rlaq an

so that t ess er
Syl
oSl EEAER Sy B e o

oper%vjr%mi 08 ¢ fr’fs cﬂ—:‘ré&é‘ﬁ%@g Qﬁr?g)’WFhHI% bies AGdxEatit® thedfductive

sequent el ectrol ess p ating i's but one of many

matéFFa'i 'i‘@éjsanﬁriﬁé eftefudiErelibh kg 88n he 'éouﬁglé’éré@g p8rtion of the flrst opening
der-wetting material over a netal nitride. Ohe

whlcﬁ% badgddde! st the %ncﬁ]&ﬂ\'i@llnﬁterlﬁﬁdov al"HeQBr'n@a?i%n B\‘ é)(tbrﬁtgad region
onto the netal nitride, d fornmati on of

230 L&TBE Eéédﬂﬁ;ﬁnsﬁé@ﬂi‘ili%ﬁ\b a\ﬁ?@gﬁaﬂi’ee@t@ﬁ' li\ﬁr%dgﬁké@mren%%t@oﬁlhﬁnatwe
nmetal nitride followed by plating onto the | ow

matér%ﬂ?@cf RlHbREN q&%@/&ﬁﬁurmg@&ha%peﬁé)&@rdjehaé@an 284, iy fd“be
other nethods are utilized, the activation [ayer 222

undéi8Bod TR Md .h@éiwtloﬁ %n&ﬂﬂpeﬁ%e§6*ﬁ§? éér}étsl%dn Qyich dnBve port|on of
tenperature chem cal vapor deposited | ayer.

mateNal 8608trkMBled toliben feldxrridbe quuﬂyﬁo aPfless af BBE some of the
over a |ow tenperature chem cal vapor deposi ted |ayer

mateMal 804 isltefbiey. i s formed over the netal nitride.
[0073] Although |ayer 224 is shown forned after
[0075]MOMAkhedEhdvayRipedZ td invR YA thd Bstfration 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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side surface 210, it is to be understood that the

i nventi on enconpasses other aspects in which
web@shsess-pl ated material 224 is provided ppeDUS1005/006116

renoval of |ayer 220 fromover the 20

[mﬁgi"/ U@%g@f%\%ﬁf I(E)’%rr oﬁéﬁ@t%g&% y%%at@g%t!gﬁgﬁyf? ontside surface 208

) tthtthetsnﬁac%' s?l#)\'fv%lsggt'?at@d aed s'ﬁﬁ‘ ceé' 6f3eeyeQQG DRhE tr%%fg surface

rom over t e bac sur ace.
Oﬂ{$§§6£|ng to Fig. 10, insulative-material |ayer 204

is renoved to | eave an opening 232 in the

[O@Qb]y' ﬁ‘efje@rlr?gg{dtﬁq; n|| ng gl)lﬂél 402|Q rd%@d%lm gﬁén‘ﬁ{g ﬁaﬂwd within

IS to ‘or fre n upper re

exté?wldga' %%or?%gtg : §0I étﬁ@%%ﬂ b'ecb {)\%J& @y ?cﬁ@xﬁr[np?eggtllf} ntghvm/e -solder

openi ends entirely acroéss t

metﬁB&g Eé V/ﬁlcﬁggﬁlp é@é sdl $form-Q Qacszgéﬁfr e %gnlgéonérﬁ 200. Accordmgly,

ext e openl n as a
e SO YR S008I0 RS

| ass9RSBY Qxﬁth%ﬂe?fr&ﬂg i8S %E%bu‘?é?g do %élucﬁuﬁ% erp‘S{é:n{b?eogﬁE g;%gmg 232.

does not extend to the conductive

[00‘7@2 exbRBASA éa%gdo%r%é’?g ltddfe %ﬂd(}v’? gGH-@SQn&w W{]dirﬁj‘ @i

first opening |s ext reach t

exa&%l’édegn‘nbdﬁnd@tc%ﬁﬂammglwzﬁ ti I&ﬁd%?%ﬁ@é @ Wigiek (98E8eh and 3.4%
ble

region can be acconplished ut| |2|ng any suita

sHveﬁt(E)hwe@H h&*'w‘s%lﬂn eé‘%'sn\%rﬁnefo dob ek (eweigRG €T I @l 204

hown rermved during formation of exten ed region

[003’3? irhe 5S8ladQndiing Mﬁfeﬁéﬁéﬂ%vtaﬁ‘t@bedd%@ AJAENI MBwing tr]ge solder to

enconpasses other aspects in which only a portion o

flownﬁ‘tb‘?{a'rr@bv o?p@f‘nnbsm 5 %FFéY&ﬁQe?%\I/ ?Hn'YBetr&@re%X%ﬁl@&@wG@@'aQﬂwlform

230. Regardl eSs, | east sone of material 204 is

quaﬁtﬁﬂﬁ)mﬁ’m tIE@Qr?éimd NEhIS) @M é%?éétfopﬁrotngi%n'O?H%rgolo%'ﬂwnhln the
formati on of extended region 230 occurs after

opeR§ a¥ahi PheRiv ddousbodvet eri al 220, and also after
formation of electroless-plated material 224. It is

[0080] beRsMReHGIH PRA 12 NovsBEIvel MaderiaiNgydr 2¥8 T folfled over exposed
enconpasses ot her
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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aspects in which the extended region 230 is forned
before one or both of the activation of material 220
w@nashga7mat i on of plated material 224. 21 S 1IPCT/US2005/006116
m 22128171 pO 1-PCT format. doc WO 2005/ 083778
remg’@f b Ral S0 tht ABAGiad Siprace @@H 3t cath cg%\‘)?éoozfyouter

Fig. 9) changes the location of front- SI surface

surfaé& of %8cd lﬂ@(? rhdt€riai Y b 3Gl dx %o%&%ﬁ&ﬁ‘z% &Hd ?fgé hAﬁhough the

surface of l'ayer 202 rather than wt sur

soldeAYAl 26804 sh&ngémﬁsfy%ﬁﬁéagwbpmﬁteaan by ofduR Il da%4Qnd not

i's provided w thin opening d wthin exten

over rﬁaﬂeﬂa 253 Q .n%%# ef 224G @%‘b@ﬁncﬂ&r%bﬁ&%t ?%oldEPBa could also be

exanp e, utilizi ng wave- sol der ogl es I ch

formRBRNVYr thBGhmPldgr from a back side of the conponent
200. Accordingly, the solder fills opening 212, but

S ] f
e T

Anoih@%*@hﬂﬂrg asPEct§X@ERR}ied \I\/ﬁ}?réﬁ?@ﬁﬁeﬁg #g°s214 1BOW%errmg to Figs.

der 240 can conprise any suitable sol

14-180/BARI h@berndGlit BE B8ed AOWas @m&g@bﬁove(%ﬁ%%lbﬁ s 6-13,
contai ning 63%tin and 37% | ead (by weight) /otln

whe proptihe.si | ver (by weight), or 96.5%tin, 3% si | ver
0.5% copper (by weight). [0079] The soI der-wetting

[oomt ergig! 1@%tﬁcbé@é@gﬁe&fohxeo@%%%Fo%egangﬂgtbs\yua&qheﬁt to that of
sol der to flowinto narrow opening 212" at relatively

Fig. 7 OWxp&THRAIagibh 50 h¥dibddh BN &hted Sormatithh bddMductidahatbial 220,
fill within the opening. Exenplary tenperatures for

and Er&\tb $orAcvaPbf ddnausvededtendl D Roffick SRBIYURECAS f 8tth&r
el ow about 200C. [0080] Referring to Fig. 12, a

| comgéreducti ve-material layer 250 is formed over exposed
conductive materials 100 and 240 on front surface 208.

[0084]e FRRNABCSHoWe aBRialibh RlyeP2ED &t cletIEREIpRRed RYBS2EE formed along
essentially of, or consist of, for exanple, nickel,

mateNarR A IFigel éagmwmﬂenzmg r@h@@dfﬁ&neaserpia@kism surface 210.
technol ogy. The conductive material 250 within gap 232

SucH @hivalcan 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 simultaneously to forming
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portion of an outer |ead 252. The conductive materi al
250, together with solder 240, forns an inner |ead
wWQ@bswka7eh ext ends within opening 212. [0081] Ref/es10051¢)6116
to Fig. 13, polyani de-containing material 202 (Fig.
the él%ltréléssr Jﬂgﬁ?ﬁerﬂatené‘l'ﬁ4aa§d3&ﬂ:ﬁras$§été it %ﬁﬂ bb%e&%d"i%@xﬁé@r the

he conductive material 250 of outer |ead 252. The
conéi:dtyé Al Bl 10 MniR GhehiRg Q@i A6 cm|m5ft|9§§i7f38formm? Iayers 222
U82005/006116 renoval of material 202 shif
andfpgnt - si de surface 208 of conponent 200 to outer
surfaces of trace 100, material 114, and exposed

[008B] er Réﬂe?ﬂnéﬁ@ Fd 62§Qder"é|4§) ROMERAEDRithiA Q)lpgﬁgg bad En@@@(ended

i s shown l'ectively fornmed over materi al out er

reglbr‘? 280, %égduc"ﬂ@g nf¥¥drial Qé(p?sr ZHMrs?P@kdea%thﬂf rebﬂ)ﬂ@ '23b @ﬁ@’ 232 (the

Is to be understood that a sol der ball coul

reglétln §§’2 Qqabefléa' |HEF€? )57 ranﬁrbesdld?;rr‘ 8hI bERA. pr&@&&?&ve?h% conductlve '

processi ng of il lTustrates one exenplary
maté‘ﬁa‘i’ﬁgél CFetnt?% édﬁvefm\te'c%ﬂstrucﬁ@t‘i’g)irﬁ{; X8 EBhPRMbASB RS cdrdtruction

described wth reference to Figs. 14-16. In referring

of Fig01&] tﬂﬁd.ffeﬂsé}n irfat pbs}gmdecc@ntdm@%témal LY Ilnash?eer’té?ﬁo@? the
was utilized above in describing Figs. 6-13, where

conﬁﬁ!éﬁ&%f‘ 1ad.e16 dPRGIbrnigtiBn ofléblddr lbdf BEGLIF accbréfte WithGnl fMBrnative
at a processing step subsequent to that of Fig.

aspgoto%amﬂdoﬁ@wtn@t@mtbﬂsgb@en formed after formation
of conductive material 220, and prior to renoval of

[0086NdURd (¥- t%b@ﬁat@b g?o%@s&rﬁ@ﬂ‘ﬂ tha@ plesehdiBveatibh 868 pr¥fdeMumerous
t he conponent. 084] Fig. 15 shows activation |ayer

advaiidged ¢oeln@fahbéltﬁ§ §rdéle§é &h hantizediddso 1188 thark @AG” processes
material 220. Fig. 15 al so shows material 220 renoved

whefd Mﬁtlﬁ%@bomgkﬁw fienpgavatlRe @tikAd in thalifVertiBAeN ™ be B@imental or is
occur before or after formati on of one or both of

simpAEhdt\oak§ipg. IA@M@.bn;a@Zn@n@dol@bﬁ@tth@hrﬂ@ﬁncm edresk dittiyed with
224, Additionally, Fig. 15 shows renoval of insulative

metdTRda@6h 8 pl2éli#s and other materials that may be sensitive to temperature.
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(Fig. 14) from over polyam de-containing material 202,
whi ch | eaves a gap 232 exposed to a |location where an
wonisnsizead is to be forned. The renoval of maper/ust005/006116
204 preferably occurs after formation of activating

CLAIﬁ%er 222 and el ectrol ess-plated |ayer 224, in order
avoid formati on of an el ectrol ess-plated materi al
on FEnFEHEiMEg et erial 100 within opening 232.
However, the invention enconpasses other aspects (not
shown) vvhereln it is desired to forman
el ectrol @%vmdaaf%rfaawérﬁhte%dnhba fOPE SeriBordiftor component,
simultaneously to formhg 23 S m 22128171 p01-P
comisiigt - doc WO 2005/ 083778 PCT/ U82005/ 006116 the
el ectrol ess-plating material 224, and such aspects it

can be qgsiifiRg al@nfeREof BnpdreRAUCt i ve material 100
wi thin opening 232 to the conditions utilized for

form ng thay ﬁaﬁn %Bgnm@(ﬂ/ﬂlcg%ﬁtenhgg&ﬁ]alyH%G{;H ’(HéQ:oHR)oﬁé& the

16, solder 2 IS provided within opening 2

opeﬁpﬁb%gjﬁg side@@li®n 230, conductive-materi al caps 250 are
provi d within regions 230 and 232 (the region 232

is | abelgg oélﬂn{ h @rst ﬁ'@enaﬂﬁlgn@th%@ld@fallbﬁ# ﬂhe%ﬁ@mhé the depositing
provi ded over the conductive material 250 in opening

beirdedndlfted @PA EniprAtuRof¥sshthdh oldduabtoEBRes@PEeat t he
construction of Fig. 13, but differs in that

pol yan Gftatm@d scBhd ehaketialRittah tr%Q%ehﬁv? dPeet mfetfnréwﬁftenal
the construction of Fig. 16 during formation of

sol der ball 260, in accordance wth an alternative
aspect  afhetrh@hbdrdairPNwheleRt thy epdsitingadonriséd @ne didboth of ALD
[0086] The | owtenperature processing of the present
andigw®nti on can provide nunerous advantages. For
i nstance, the process can be utilized in so-called
"back-end" processes where heating above the | ow
t ergper atTineasetbbd bi daich 1 whéreim thedepdsiton coatpribes one or both of ALD
detrinmental or is sinply not possible. Additionally,
and @D cohdlvorgyeio thet depositing ntilizes mudiplebeycles ivihicheiddividudlly form less
metal |'ization of plastics and other materials that may
tharber exgmbtotaboet 106\ dfehg Brstimatesial.

4, The method of claim 3 wherein the first material is formed to a thickness of

at least about 100A.

5. The method of claim 3 wherein the first materiai is formed to a thickness of

from about 100A to about 300A.
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24 S | m 22128171 p01-PCT format doc WO 2005/ 083778
PCT/ US2005/ 006116 CLAIMS The invention clained is: 1.

wa@\20vsksTds of fabricating an interconnect for apCT/US2005/006116
sem conduct or component, conprising: providing a

Serg Congyat iy ?@Wtﬁrﬁt \ﬁhérﬁfn%@ gorﬁﬁor%‘ﬁ? Bérﬂgnégg'acgémlconductor

extéends entire e co
mat YMQQES|demaIIs dep05|t|ng a flrst mat eri al along
e "Sidewal I's of the openi ng, the depositing being
conducted at a tenperature of |less than or equal to

abgut 2QQC, m&lﬁlhq%ﬁeréﬂQH@%rﬂ?@ﬂni @&HW@eg'ahr}n{)ﬁ%{ystalhne

openi ng and over the first nateri e met
smc&#@éﬂ}l wherein the depositing conprises one or both.
ALD and CVD. 3. The nmethod of claim1l wherein the
depositing conprises one or both of ALD and CVD, and

wher ei n me%é#ﬁ&péflciduﬂq Méréméﬁéom.ﬁq s @Mgﬂmﬁrf%%

individually formless than or equal to about

‘comFBﬁ‘eH‘t bhdh n%&rﬁﬁr‘nfi‘z‘lmeﬁ]suon-r&% 5496 tHef lefdtRbMeds W&ﬁro‘? leBual to

first material orne to a thickness of
abolit&@stmialkayt 100A. 5 The met hod of claim3 wher e| n t he
first material is formed to a thickness of from about
100A to about 300A. 25 S:1m22128171p01-PCT
f opmat . dAe method of claim 1 wherein the first material is an electrically-conductive

material.

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

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

metal nitride.

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

13. The method of claim 1 wherein the first material comprises one or more, of

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

14. 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.

15. The method of claim 1 wherein the first material consists of one or more of
titanium nitride, tungsten nitride, tantalum nitride and hafnium nitride.
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WD 2005/ 083778 PCT/ US2005/ 006116 6. The net hod of
claim1l wherein the conponent conprises a

weesssogaTdRIct or material wafer. 7. The net hod pET/TkBOFV06116
1 wherein the conponent conprises a nonocrystalline
St liecon HRlfidtnodor JHIf TRAEIBHA R pelid WelectBREE bidinie
openlng has a length through th conponent and
maxi mum di mensi on ort hogonal to the | engt h of Iess
thap or ©@RuARkindPof AIRUE Wi eilticd Sfiond thateHPcorRbied ritkel.
claim1 wherein the first material is an
el ectrically-conductive material. 10. The method of

cl aigm 1 taehé&thel bitgaidi 165WheiBih &d @t RRIERAN RRPrided B hithal nitride,
nitride. .11. The method of claim1 wherein the first

and RHHY b@npﬁQﬁ?b&hﬁtn@?ﬁ@ Adt@ nlithidvitRond Bt sth Bf Hf énﬂﬁPd pAor to the
The nmethod of claiml1l wherein the first materi al

e|ecgg|@§g phiingf a netal nitride. 13. The method of claim
wherein the first material conprises one or nore. of
tltanlun1n|tr|de tungsten nitride, tantalumnitride

andghaf ming Mdthdd bfdaim 14 whBErin RS Audidatitg thé Aidtal hithdhefofhs a layer
the first material consists essentially of one or

comPBsiRg Bhe bi bRROHAT &id Pd B¢ar tha!Mgell Rifvidel hiid WRerelrathb dyem
nitride and hafniumnitride. 15. The nethod of claim1

comph§in@bile bhigoth of Bif antAP@haS4 tHickABSSbIFrodt alsil 1QhicitIte abbut 7
titaniumnitride, tungsten nitride, tantalumnitride

micrahgl hafniumnitride. 26 S | nl22128171 pOl1l- PCT
format. doc WD 2005/083778 PCT/ US2005/ 006116 16. The
nmet hod of claim 1l wherein the plating is electrol ess
pl @0i ng The method of claim 19 wherein the layer comprising one or both of Hf and

Pd has a thickness of at least about 5 microns.

21. The method of claim 1 wherein the component comprises a first side and an
opposing second side, wherein the opening extends from the first side to the second side,
the method further comprising forming a conductive-material pad over the first side, and

wherein the opening is formed through the conductive-material pad.

22. 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 solder-

wetting material.

23. The method of claim 22 wherein the solder-wetting material comprises

hickel.
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17. The method of claim 16 wherein the second materia
conprises nickel. 18. The nethod of claim 16 wherein
wo b@shs37se material conprises a netal nitride, PCEOS2005/006116
further conprising activating the netal nitride with
oneyor tRBstifgthrPhieRionhBctlibie sEhiBGduBldPESmponent
pl at4| ng b@&%t%%jriﬁa % gdaof ((:a a?lnm C18 V\,h%r e|| n the ponent,
'con@?u@fné.at' ng the netal nitride forms a layer conprising
ne both of Hf and Pd over the netal nitride, and

wher ei n mh@)ﬁ%mnc%ﬂ%’&bnsédﬁ%o‘ﬁ@ﬁt or both of Hf and Pd

has a t of fromabout 1 mcron to about 7

m crons.¢, I%Qn JJ?SP&Eﬁé‘ﬁanﬂf oxehad Bﬁtﬁ'@lg%}@ﬁ@% fhelcBRpbAMR  the

conpri si ng o e o0 and has™a thickness’

Opeﬁhgwav,hsgﬁtgwgp@ut 5 microns. 21. The nethod of claim1l

rein-t corrponent conprises a first side and an

OpPOSi NQeBEGANA fle nutmélgrgﬁgl?eghﬁje%ﬁﬁbﬂﬂe%Eérgﬂgsthé &fBsiting

t he flrst Sl to the secon e net urt

bem@%ﬁh&éé‘ﬁwJ@a@i:&%@an‘?b%’?%ﬁm gqve-material pad over the

si de, and ereint opening is formed through
the conductive-material pad. 22. The nethod of claim1

wherein the seconpdi-&@r&dursdr cbﬁtaﬁlr%hg%étéﬂ’%? iHer}ﬁetal mtnde
material, and further conprising formng solder wthi

the opening and along the solder- wetting material.

23. The et hod ofa S'é'c@thtl%guﬁébﬁécﬁﬂdinlh@ﬂﬁesrﬁir@h'Wéméﬂl nitride;
mat eri al conprises iC 27 S 1 m 22128171

pOl1l- PCT formgy. doc WO 2005/ 083778 PCT/ US2005/ 006116
24. A nmethod of fabricating an interconnect for a
sem conduct or conponent, conpri sing:
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.
25. The method of claim 24 wherein the plating is electroless plating.

26. The method of claim 24 wherein the componen{ comprises a semiconductor

material wafer.

27. The method of claim 24 wherein the component comprises a monocrystalline

silicon wafer.
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provi ding a sem conductor conponent; form ng an
openi ng which extends entirely through the conponent,

wo b@s/oggzesi ng havi ng sidewal | s; depositing a neECBEIUS2005/006116
nitride along the sidewalls of the opening, the

depssi Ui figh mBRloSs EAMISE WREreinthd ogisﬁlﬁ%iheyaw@g?ﬁaugp the

utilizing: a first precursor cont g the

conbfthelEAR a piaﬁqaéﬁﬁngitngﬁngﬁﬁ%ﬁo&rﬁﬁgﬁﬁg e bfakdY tHgh bh&ual to

i
nitrogen o _ nitride; at "l east one cycle
abdul 190 fodre first and second precursors are in the
reacti on chanber at different and substantially
non-overlapping time intervals relative to one

anoigier ; k Bginf28 AR | bt Sorh i
opgjnéi"ng gﬁé;'gg@lg?to{ Eh]gl rr%t al é)rlr%i tﬂﬂgg{érﬁg?‘.’& t'}'th%eébrre%@oegt %[%rmg the

at Iééel(ss@bﬁé EfbIMIGEL thad Bfedlaflo dbdui SoceCect r ol ess pl ating.

The” nmet hod of clalm 24 wherein the conmponent
conprises a sem conductor nmaterial wafer. 27. The

netdnd ofheChaihbl éfcidhes £ivAereliea @grgié%ts_ﬁﬂ'é}of(t‘w&&ﬁﬁnﬁduring the

nmonocrystalline silicon wafer. m 22128171 pO

at IdasPérle EidBliessdRsn MR RBPR/BBdt/18d°ECT/ US2005/ 006116

28. The nethod of clalm 24 wherein the opening has a
| ength through the conponent and a maxi nmum di nensi on

or t3ogonele rethbhef tigirg2dhwbérelnahs nidid mitAde BAkkdiurh @itride, tungsten
about 100 microns. 29. The nethod of claim 24 wherein

nitride [tenaRMAbitHde dhafnien aidigeonent during the
32. The method of claim 24 wherein the metal nitride is titanium nitride.

33. The method of claim 32 wherein the first precursor is TiCl, and the second

precursor is NHa.

34. The method of claim 32 wherein the first precursor is TDMAT and the

second precursor is NH;.

35. The method of claim 34 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 NHj; into the reaction

chamber.
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at | east one cycle is less than or equal to about

200C. 30. The nethod of claim24 wherein a tenperature
w®tooshgs7eonponent during the at |east one cycPEI/US2005/006116

| ess than or equal to about 160C. 31. The nethod of

cl ajgm Z%hWétﬁé@oFMm@@%er@ihttﬁé fi8t piisd islf tlr’rﬂé of about 1

nitride tantalumnitri

sec%mnﬁu Qé Eﬁ{) g%f adlf 16%&&9%%@%%%%%\@5&@%8% is inert

e Is titantumnitri

relaﬂe t8'r8é&?o§ %vrtﬂ@r‘?ér ?bIOIAtT%dftflr\ﬁ_éém@c;ﬁ%#ra%g lthd ﬁec&h%ﬂls? Ror a time .

precur sor he net alm
the first precursor is TDVAT and the
Ofag&tm precursor is NH3. 35. The nethod of claim 34
vvherernthe cycle utilizes, in the foll ow ng

seggent b é{’ﬁ&%f’cleﬁmféérv?ﬁergw ingfeakh %f fﬁ%@ahmr@: 6yBI%S the

reacti on chanber, a substantial purge of

first hFé?:mstop fe rﬁtﬁ@ﬁrr 5§ fht&ﬁr@'r@&ﬁron %Hgmﬁerst%?&r@%é’é'ec%ﬁd gfechﬁ%r

Into t eacti1 on anber . S: m 221
1-PCT forma t. doc WD 2005/ 083778 PCT/ U82005/ 006116

36 3gThe TRB R PE FHiRioD wierdih @66H B thB @t febétsanemybuag ifdfidually
for a tinme of about 1 second, the purge is for a tine

fornf¥fa r@?@t&r tHOMSBFARES 16 1bé tHaaes eauarr% g6odapAWREIch 1S
i ner relative to reaction with the TDVAT and t he

conmponent, and the second pulse is for a tine of

abgy!l 4Theeuss of&iaim BaevHERSiR@Howh &ltaé BYyckss a8 @filRded so that the
during each of the at | east one cycles, the first

depd¥ittRIUBSR the Sndtaltnitadsl eask atnést tbeutrieaitthio chanber
before the second precursor. 38. The nmethod of claim

24 wherein each of the at |east one cycles
i ndovi' dTaé method of claim 38 wherein enough of the cycles are utilized so that the

depositing forms the metal nitride to be from about 100A thick to about 300A thick.

41. The method of claim 24 wherein the second material is a solder-wetting
material, and further comprising forming solder within the opening and along the second

material.

42. The method of claim 41 wherein the second material comprises nickel.
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fornms a layer of the netal nitride that is less than
or equal to about 10A thick. 39. The nethod of claim
w@Booatgi7es n enough of the cycles are utilized BOT/UBBDS/006116
the depositing forns the netal nitride to be at | east
abayg. 100 fheihtiacds fatfHeanng ahigtefadnhest 16fa %ﬂb&ﬁ&étdﬁ@@hﬁbﬁbnt
enough of the cycles are utilized so th he
coniigiepgi ting forns the netal nitride to be from about
OOAthick to about 300A thick. 41. The nethod of
claim Z%rwghﬁ'a%e%naﬁ&g%nwgﬁﬂ fHe do?n nent comprising a

sol der-wetting nmaterial further ¢ rrpr|S| ng

-morfdéW%‘tdllﬁwe’%@nﬂ@dnd%tbhIrnﬁtetﬂﬁﬂwé?/ﬁ@rﬁ Pl FHbpBLiAG Sidkd fihé 86RPShent

material. 42. The nethod of c¢laim41l wheréint

SRQ G 1Bk Sidk AUtvERAM bf SESofhé&
Comiﬁ AL fFoM Sido @ doégfpm 5005/ 083554 %%6820égg§ %%%Wﬂne

senﬁ&nd&ctﬁphaﬁﬁlapéncf APAdCRId ABwADIY! THRY SRBNG ke Bﬁ’d'osﬁ‘lg sides of the
sem conduct or component, conprising: providi ng a

morfRAJs MM Lehidonei0EBOMatial, ¥h@%oﬁfb6’ﬁé’rﬂ%\‘the? eBRblishy'd c@nductlve-
monocrystal | i ne sem conductor naterial having a pair

mat@ufalwrépﬁidﬂgnaﬁéﬂfésfrorﬁbi@econponent conprising a front
i de outwardly of one of the opposing sides of the

rmnocr y Gbrdih (ﬁ Afop&fiY WNBE URbAds FEH 8ld Mnt 3ldd 18 tHRASEK side and

side outwardly of the other of the opposing sides of

thust dd@endRMARINY Hidigh itesSRBbIRBH 6bAPorERt Ahé Bbenitdaving sidewalls
component further conprising a conductive- materi al

and legte@dingigsLgraine dohgudtivematsiafiRierd Or M ng an openi ng
whi ch extends fromthe front si de to the back side and

t hus exidepsistirgid firsemtelifirakigthé BRe®8N SARSYSdrHg to narrow the
conmponent, the opening having sidewalls and extending

opeiiifig,abig Bepddting Qitiltieg biveorrasdrerdyalbs by BfoceskoRMiSh tdrM8 1és than or

first material along the sidewalls of the opening to
equdlad BEaVtt10A of the first material per cycle and which exposes the component to a
terhperature 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 electrically connecting with the conductive-material

layer.
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openi ng, the depositing utilizing one or nore cycles
of a process which forns | ess than or equal to about
wa 2004083877¢ he first material per cycle and whi chCEXPDIS®E06116
the conponent to a tenperature of |ess than or equa
t 0 4gboutr2Q0God fod?éu‘?n%am%?éuﬁ The W3t fbftBalBESht&l nitride and

within the opening and along the first material; and

wheﬁé?r‘i me’kﬁo@é’s‘sq§5orﬁ)‘u9{ég i Q‘?ea%%ﬁ*@lﬁaﬁﬁ‘@értdtnﬂﬂn&ﬁt erial to

e opening wth solder; the solder within the

openi n I RHaRE
cchJ)nductg |a3 Iergﬁ%t %L}El?dz; C%m%ayer fb n@al‘@f ﬁ%] rg%%lz%tf(?j?pm PCT

format. %%%c%!\%% QO3B A ﬁ’ﬁ W&%@taf fhtticle] &5

met hod of ¢ 43 wherein The first material is a

metal  nigtdvidish e Y?@?éﬁ‘d §edoh§ FHc%Fs%?sSm'tﬁe RABELICLHRFhDER at

a reactl on chanber utili zi ng. a first precur sor

diffeft bl QLtarkthfy ABH- aberrakpw%m@ah@wam rferdt.d@to &é&ﬁﬂ{é‘i‘

precursor containing the nitrogen of the netal
nitride; and provision of the first and second

Pragur sqha ndindd'& difhaddl viierSih e Rletafhitriddi ié fikhRif nifae, tungsten
substantially non-overlapping tine intervals relative

nitride? tAAQURATABE br h&RiumTtigigget hod of claim 44 wherein the
metal nitride is titaniumnitride, tungsten nitride,

tantalumnitride or hafniumnitride. 46. The net hod of

cl agm 44nhuehesteddoftdemBtvierdih tiid fhetal Bitrideti@fitabitim nitride.
~nitride. 47. The nmethod of claim46 wherein the first

precursor is TiC4 and the second precursor is NH3.
4847 The Thehwitbddf ctdiraisd wHersih dicefiret groeurbarris TiGly aeithe 6écond
is TDVAT and the second precursor is NH3.
precursor is NHs.
48. The method of claim 46 wherein the first precursor is TDMAT and the

second precursor is NHs.

49. The method of claim 48 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 NH; into the reaction

chamber.
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49. The nethod of cl aim48 wherein the process

utilizes, in the followng sequential order, a first
w@posesois t he TDVAT into the reaction chanber, P@r/us2005/006116

substantial purge of the TDVAT fromthe reaction

chagber Thggrﬂeg?ﬁoogc?%?%g YT the Sy fbl% C?' %B&ent comprises a

reactl on S:Im 22128171 0 or mat

first }f@éllgg\%@g%ﬁzVlgyggVﬁxLﬁ%%Qﬁé&g%L %ter%@fax%%d?&é&qd ﬂfsulatlve-

e sem conduct or cofponent conpri ses

matétial Iggélt oveP i fﬂgt' i sg.'kﬂ'% Shdtéhial \RA%PanE W rélrhﬁ‘ue second insulative-

conducti ve- mat er ayer and a second 1 nsul atrve-
matdFRy fapéﬁ%as | P filacB ¥Bredddfiahl i el RBHLAL oY e BBhfRidnBlictor
aye erein e sectond insulative- materia
Comb . has a surface corresponding to the front side of
e sem conductor conponent. 51. The nethod of claim
50 wherein the first insulative-material |ayer

COBPI i S@Re nRod CWCFE‘P 2QdyHehSn BRARYGnsulative-material layer comprises

|nsulat|ve materi a ayer conprises silicon dioxide.

polylé:’rﬁd de on tHERERO i gguléﬁllv%' LRtk Aa AR, @brﬂpﬁs&%ﬂ:c@%ﬁ%&@%

the conductive- naterial |ayer, and wherein
t he form ng the opening conprises: fornmng a first

OPSAI NGTHE hidkHbdl d1@1alARS vinafeih bigap ekfeRBS tHowithe conductive-
extending to the conductive-material |ayer; and

mate?éi RPEH Bed @h%mﬂh@rﬂorﬁfngths ogbrﬁlﬁgrc@rﬁﬁmerég to the
conductive-material |ayer. he nmet hod of claim 52

wher ei nfotnlamg%rembemg%mwmegap,omemt bpéni dgaﬁcsne&genafng to the
the sol der-wetting materi al 4. The nmethod of claim

condRdtive@agrial 1b; & M ng of the sol der-wetting material
conpri ses el ectrol ess pl ati ng of the sol der-wetting

mat er i abxtedding dpertidRion 8@ Rt dpkaihgStheWapd@itile itgerld! fagbr.
material conprises a netal nitride,
53. The method of claim 52 wherein the extending occurs prior to the forming of

the solder-wetting material.

54. The method of claim 52 wherein the forming of the solder-wetting material

comprises electroless plating of the solder-wetting material.

55. The method of claim 54 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.
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and further conprising activating the nmetal nitride
with one or both of Hf and Pd prior to the
web@shsxess plating. 33 S:1 mi 22128171 pO 1-RATUS2005/006116
format. doc WD 2005/083778 PCT/ US2005/ 006116 56. The
net od ceur
ééhe g{tgfa%egﬁga gpcl%@%%ﬂer ﬁ@%‘%&tiv%(%g 87%}”0 ol ee%endlng.
the activating occurs after the extending. 58. The

g b I R o

further conprising form' ng an electrically-insulative

mathrl alT QYr?é'thcgch& He\f&nw gftér?dmgﬁ@ uﬁj&fwr?het %]Ectroless

gap Int e "ayer o con uctrve materi a erei e
pmuﬁ?TSt openi ng extends through the

efectrically-insulative material, and wherein the

extendi ng conprises renoving at |east a portion of the

el ggtri gab |n¥e’tr‘|d'beé’|‘|c‘?$n‘r1‘5% f0RA&G cbﬂpnsuﬁ&for%ﬂﬁ Wél@&ﬂcéﬂ; |r?su|ative

claim59 wherein the electrically-1nsul ative mater

mat&mvérsﬁéoo@uéwel rRERri&N el tRBGab M g 14yRY f con%ct.vznﬁatenau
met hod of claim60 further conprising form ng

wheRM WifHQ oﬁ@ﬁlﬁ?bﬁ‘t‘eﬂ&s thrGUER th@¥RELrERS - |’1§Df§(fve91f1atenal and wherein
conducti ve erial, and wherein the silicon

the éidté??@lr%ec is8h Pl Ptéast b oﬂfbﬁrof tflectrically-insulative material.
pol ym de cont ai ni ng 1 ayer. he nmet hod of claim43
wherein the first materi al conprlses a nmetal nitride.
6360.The TRB @bt chiird s wharaih eiecdisctfidiy dsﬁ&tnvé'fﬁffaﬁiriaﬁéompnses
consists essentially of a netal nitride. 64. The

a siliged b@;ﬂ.d@fcoﬁtbmm@@ﬁerv\her ein the first materi al conS| sts
of a nmetal nitride. 34 S | m22128171p01-PCT format.
doc

61. The method of claim 60 further comprising forming a polymide-containing

s

layer over the layer of conductive material, and wherein the silicon dioxide-containing layer

is over the polymide-containing layer.

62. The method of claim 43 wherein the first material comprises a metal nitride.

63. The method of claim 43 wherein the first material consists essentially of a

metal nitride.

64. The method of claim 43 wherein the first material consists of a metal nitride.
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WD 2005/ 083778 PCT/ US2005/ 006116 65. The net hod of

claim43 wherein the first material conprises one or
woe0s/0gd77¢ i t ani um nitride, tungsten nitride, tPOL/EAB2005/006116

nitride and hafniumnitride. 66. The nmethod of claim

43 gher eThe indtholiiot ehiniB8 @hbrin Mt Flatert §§rﬂbh§s|dﬁe‘3‘r more of

one or nore of titaniumnitride, tungsten nitrid

titahi@ i rifride) toh dstérdgitriadrahtiiumh Hitde! drid Hghiurd hitridé1e et hOd
of claim43 wherein the first material consists of one

or nore of titaniumnitride, tungsten nitride,
t ans@l unThy meihde ohoidinhias Wherinthb ikt thatdHRy cJﬁb@stéTséééﬁﬁauy of one
of claim43 wherein the form ng of the solder-wetting

or mereaf timhiunthitrigle] BiAGsteh ARdeDtaR&Burh InAlideshPharhilM nitride.
sol der-wetting material. 69. The nmethod of claim68

wherein the first material conprises a netal nitride,
ands7. ur tTrer mewop bf Shirp4dwhéremtth@grst Ratdial dnsititd 6 H@ or more of
with one or both of Hf and Pd prior to the
titarglrectitridd, esrggspnatiiridg, taf@iunThigideeib edfrim ali@den 43
wherein the depositing forns the first material al ong
t he back side of the sem conductor wafer, and further
corf® i siTig methoy bhdaitr4s Whersin thafoeminglof thg sullarwedsttiigaaterial
back side of the sem conductor wafer. 71. The net hod
compirises alectrol€ssvitatingi af thehsoldepwetting rodtetidle sol der - wet ti ng
material conprises electroless plating of the
sol der-wetting material, and wherein the renoving
ocd¥ s phecrethed olhalaiel Glcwhearkiodise filstinategal cinpritaea metal nitride,
met hod of claim 71 wherein the first materi al
and d¢ithisr icomprisingrectivating theinrtal nitsgkelwithupbdrer batb wpHi anchBd prior to the
activating the netal nitride with one or both of Hf
elecalgspalaprgd-or to the electroless plating. 35 S |
m 22128171 pOLl-PCT format. doc WO 2005/ 083778

PCT/ US2005/ 006116
. The method of claim 43 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.

71. The method of claim 70 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.

72. The method of claim 71 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.
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73. The nmethod of claim 72 wherein the activating

occurs prior to the renoving. 74. The nethod of claim
w(O 200at0837¢8 N t he activating occurs after the repOWUSDNS/006116

75. The mathod of claim70 wherein the form ng of the

sol ﬂe r- &Hot’f‘?{t & WQ \ﬁﬁérgfn thé §ct§)am5>6gu?ss§rh09 Itcﬁh'eﬁQmovmg.

of the s materi al,
rempovi ng occurs after the el ectrol ess pl ati ng. 36

Sl 22]1%%%&99&0113 Sdind 2 WRdrefQfe activating occurs after the removing.

75. The method of claim 70 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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