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Integrated circuit manufacturers have attempted to reduce via resistance as the via size
decreases by reducing the thickness of the barrier material. According to one conventional process, plasma
vapor deposition (PVD), IC manufacturers deposit a very thin barrier material at the bottom of the via due to
non-conformal deposition. The thickness of the barrier material is reduced by chemical vapor deposition (CVD)

25 or atomic layer deposition (ALD) processes. These advanced deposition processes form highly conformal
barrier metal films. However, reducing the barrier thickness causes the barrier to become more permeable to

copper (Cu) diffusion, which can adversely affect resistance to electromigration.

FIGURE 1 illustrates a schematic cross-sectional view of a portion 100 of an integrated circuit
including a copper layer 110, a copper via 120, a copper layer 130, a dielectric layer 150, and a dielectric layer
30 160. Via 120 and copper layer 130 are separated by a barrier layer 140.
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Electromigration failures have been described by Stanley Wolf, Ph.D. in Silicon Processing

for the VLSI Era, Lattice Press, Sunset Beach, California, Vol. 2, pp. 264-65 (1990). Dr. Wolf explains that a

25 positive divergence of the motion of the ions of a conductor leads to an accumulation of vacancies, forming a
void in the metal. Such voids may ultimately grow to a size that results in open-circuit failure of the conductor

line.

Thus, there is a need for a barrier that is more resistant to copper diffusion. Further, there is a
need for a method of implanting barrier material after copper seed deposition. Even further, there is a need for a
30 method of enhancing barrier properties by providing an interfacial layer proximate a seed layer. Further, there is

a need of implanting elements into seed layer.
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BRIEF DESCRIPTION OF THE DRAWINGS

25 The exemplary embodiments will hereafter be described with reference to the accompanying

drawings, wherein like numerals denote like elements, and:

FIGURE 1 is a schematic cross-sectional view representation of a dual damascene portion of
an integrated circuit fabricated in accordance with prior art;

FIGURE 2 is a schematic cross-sectional view representation of the dual damascene portion of
30 the integrated circuit illustrated in FIGURE 1, showing an electromigration failure;
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representation of a i on .of integrated circuit. show n seed
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i nt egr at ed DETABHDPESARIRTHRN OF THEFXEMEBLARY BEMBPDIMENTSa  barrier | ayer 420, a
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can be Tantaldm?¥Ta) > “Fant af am ke Pievge % SRY o ™8 PHIHE VSR con Nitri de
(TiSiN), or any of a varjiety of other barrier materials. As an exanpl e,
barr'fer layer 420 caffifalowr éot‘frpﬁ’éf'é‘idé‘éﬁivie‘tﬁﬁ‘g}‘s‘c’t’ R et dndo sypstralayrOt10-ABrgyist 1 ons .
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Cross- sect PRk birtl: GBS As an example, barrier layer 420 can have a cross-sectional thickness of 30-70

Angstroms. Seed layer 440 can include copper (Cu) or a copper alloy and can have a cross-sectional thickness
of 100-300 Angstroms.

20 In a first exemplary embodiment, seed/barrier interfacial layer 430 can include different
elements which are implanted to form a mixed region with a uniform distribution of elements. For example,
seed/barrier interfacial layer 430 can include metallic elements of 6™ period (Ta, W, Re, Os, Ir, Pt), metallic
elements of 5™ period (Nb, Mo, Ru, Rh, Pd), and/or metallic elements of 4™ period (V, Cr, Fe, Co, Ni). Such
elements have the characteristics of forming metallic materials with highest melting point and highest density.

25 As an example, seed/barrier interfacial layer 430 can have a cross-sectional thickness of 10-30 Angstroms. In a

preferred case the seed/barrier interfacial layer includes Re or Cr.

Implants forming seed/barrier interfacial layer 430 can be deposited using ultra low energy ion
implantation (ULEII). Using ULEII allows for implantation of a multitude of elements into seed layer 440
without having to manufacture copper alloy targets, as are used in plasma vapor deposition (PVD) tools. ULEII

30 also allows for control of implant concentration and depth. Advantageously, uniform distribution of elements in

4.
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| d
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Angstroms. Barrier layer 620 can be deposited by ALD and/or CVD.

In a third exemplary embodiment, implantation of elements into'seed implanted layer 630 can

modify the Cu-alloy in seed implanted layer 630, forming a modified alloy layer and improving

25 electromigration reliability. Implanted elements in seed implanted layer 630 can include Zn, Sn, Cr, Ca, Ag, or
In. Implantation can involve use of a ULEII process. Alternatively, seed implanted layer 630 can be deposited

by PVD, CVD, or ALD. As an example, seed implanted layer 630 has a thickness of 10-30 Angstroms. In an

exemplary embodiment, a thermal process is used to facilitate the intermixing of implants with the copper alloy

in seed implanted layer 630. In a preferred case the seed implanted layer includes Zn or Ca. Selected elements

30 can form CuZn and CuCa layers, which provide seed implanted layers with lowered electrical resistance. These

CuZn and CuCa seed layers also form interconnects with increased electromigration resistance.
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Referring to FIGURE 6, a portion 600 of an integrated circuit includes a
dielectric layer 610, a barrier layer 620, and a seed inplanted | ayer 630.
Di el ect riwoloayew76$10 can include any of a variety of di elPertusor32554
Dielectric |ayer 610 can be a layer through which a via passes to

el ectrically connect |ayers as described in reference to FI GURE 7. 20

Barrier |ayer 620 ca be Tant m ( Ta rant al, u i tani um
Silicon Nitride (Ti eounl ‘%Le exe'rgpﬁg) arnFeftérdesgr%%\‘l vflili'éff STeNESP %?G&RE 3>9é?“ 620
can have a %Vrb@@%’émtﬁ“b‘h}i&‘l °rtswr“@|é%@§roms refjgpilipg Thﬂﬁﬁﬁsmwyerlaamtloemcllldryer 620
can be depoisblued 43y 1t Dasgad oDd seoiof Idysts. aFok Eaiffle, 3¢ @B eI FRRINNEH 438 Bdscribed

i npl ant at i o\athquergllc@mﬁmwaq Hﬁp@aﬁt@d I%szgoa%memgﬁ%graégg 3%1?? 5!9&1% e,y446 hﬁs

Cu-alloy in seed 1 nplanted
i mpr dvi ng apgfhey F’@E‘Plf‘ il ‘ed/rd’élf‘i“dfrim?r@f‘?l Ty 1574 ‘S‘is"”‘Pef“rﬁlﬂéﬁf"%Fe& REEHt 31 Pﬁ‘“’é”é@ﬁi
i mpl ant ed |layeposiGBEd Ehugen diddcuicl by A10 afghbarr@r layeC830. Ag yet @totHenexarhpigp beadiivalait@in can

i nvol ve USenf 638 ddsdeibldlwith FeRfeRS So FIGURIEY iDAtihMSkeY layes 58 Gmdd MkidN)yed24. ayer 630 can
be deposited by PVD, CVD, or ALD. As an exanple, seed inplanted | ayer 630

has a thickness of 1QBQ%]Qultéﬁg§/£r§ ﬁnﬁ'ﬁcluhe%ee%ﬂame%Xn?e@?cxa?‘{a er %bngmerm%ct{l%mte}f rc1:1%1 rral

process is usedtofam e Itntermxin
alloy in s®etP i it BRrteorr Baend desingd BF%F@P?C@&P GURES ﬁ%cagééwclvqﬁﬁrnént ed
| ayero i ncl udeferm@liayersedion in Saéngriseldore|veTBRive c8(be canfigufed tanleGidiy @mactGulayers

layers, Whi g BHRVoH8ctS e E%Ltame@lelécaw &5 acbhlect@¥EsRd el ectri cal
resi stance. These CuZn and Ca seed layers also forminter connects W th

I ncreased el ectrom gr\’ﬂtth TS '.Jl?engeq§h% %‘?% sch matl(y\cQ()sQ;)e{:tQﬁa@\%Zws eFr)eCsTer{t on 0%41 302rt15054}00
Advant ageously, the exe odi’ment s W thoT nte 1o

FI GURES 4- 6°T¢ fteggiphigit ¢ é%‘?%‘t appfture 7a§/érdle8ftmsl@@t Tlérﬁnﬁﬁ%\ftOH lmsrrméscopper
reliabilitylayel13s albivtier @gdr 34500t a deerdi@yer 765. Bagietlayed745 46 beerieyer AR fornk fiphiamiaged ayer

t hat 15I S as sp,éllﬁﬁ M?lf:h @anslgcq:tidé Qrpm%iantle(ﬂ}ég‘ Such FQ Gee§BRHIP ln%rfacﬁi?ﬁ Q@d rb!lrggr/dlelectrlc

i nterfacial I's an 1 nplanted
| ayer pos, (PGS BE bR LA E Pt L it et NGJRE 450. A 5 anot her
exanmpl e, barrier/dielectric interfacial |ayer 520 descrl bed with reference
to FIGURE 5 is an i npPEt78Yis prefaplly pap gl pltresheses-sprietiniraesied 618D sieowi haping millisps 510
and barri erorlh@igennsbE0. Pofton yeikis @amotdnedd aepea FPEIC of @ thidoffét@Maret] such &YyLsilich30
descri bed w,h reference to FIGURE 6 is an inplanted | ayer proxinate
barrier layer 620. The nmultiple | ayers that include seed/barrier

integfacial layer 43Q, . bar Ler di Lectric int ial. layer 520, and seed
i mpl gnt ed | ayer 630 a?"nd8 ( e{s()%:rlsi{) RS ef(r)retﬁeccerea I PSRBT YRE 2 s °m°‘béfs
i ncl uded i nd‘%\ectﬂiﬂf‘y‘?{dhﬁ‘ B vk StPPa‘?@F 72§eé‘ﬁr@‘ﬁ TPheag hf"Fér‘i&’Pﬁ 58%1@61 Yigip 050308 nmThe

via can be seniré Waradisdlavalvegttiohscal hiyingOmake tvidthWan dnayi@r Bor exaSpI€ BtoflSertich O
conductive [ ayf8s SRRA 8tEd-sRionf witiPdre6d f5b fim bAoA WerGLRIRAEE Fosn Bvd -

cross-sectional width of 70-100 nm.

25 In an exemplary embodiment, dielectric layer 715 is an oxide material and etch stop layer 725
is Silicon Nitride (SiN) or other suitable material. Eich stop layer 725 prevents diffusion of copper from copper
layer 735 into dielectric layer 715.

Copper layer 735 can be a layer of copper positioned in proximate location to via section 720.
Copper layer 735 can be an alloy including copper (Cu). In an alternative embodiment, copper layer 730 is a

30 stack of several layers.

Barrier layer 745 can be Tantalum (Ta), Titanium Nitride (TiN), Titanium Silicon Nitride
(TiSiN), Tungsten Nitride (WNXx), or other suitable material. In an exemplary embodiment, barrier layer 745



Wth reference to FIGURE 7, a schematic cross-sectional view representation
of a portion 700 of an integrated circuit (I1C includes an aperture 705, a
di el ectriwoloapero7¥ 15, an etch stop |ayer 725, a copper | ®¢eruse3®ssa
barrier layer 745, and a seed |layer 755. Barrier |ayer 745 and seed | ayer
755 forma conformal |ayer 15 secti on which can include an inplanted | ayer
e o 5 0° e PALL eSlond ML 1Bl AnBSH. 30 10810 ShOSIRRRTR AR ol B SR
4-6. Porti offe o Prgpefs%‘ffé%ra% flayyer ‘b?r%m sfenhpred pt thespdditionrofas-imelent euch st B Sk erd
(ULSI) circegd.t having mllions or nore transistors. Portion 700 is

manuf actured as part of the IC on a sem conductor wafer, such as, a silicon

\Q/af e{ h20 Aperture 7QRdlafer 75 BEH al cBppRaBiydudilal, qmalfos)fncmm ccrsetqtampd&azd @thVI a
y etching a

Aper tture 705 gtgeﬁsuhgg ma{fnaé ?éos‘is}aygre% ‘fa’c’)!ﬁa p““%%"ﬁd‘@f‘ce%g‘}%ggﬁ thD i\%@‘rei‘eﬂ}p?ymS
can al so havmbodingst seddpeigiZhas pries fsetippahigiclmess pflPQ-HP Apgsints: t han anot her. For

exanple, a top section of aperture 705 can have a cross-sectional w dth of
100- 150 nm and a bot Semlgectss em ofludapesetdimplant G5 desatbed) &ifie referen@l 10 SBGIEREC 6.1 onal

wi dt h of 70A193919L1v51m see%5aykln75§-@an%%$mlat@cr Monemlla%? Bhs b)dzl. &L@&ltrlléxl ﬁteljfa@'melgye? ;55 i's
an omdemaer{’ A tg %@?Fog ayer. 725 is S|I|an|1t X Ef‘gibN)

ot her suitaBie™ f ’Fefpéﬁ ° £ St 4% ¥ an9thes egfodinant; gy ey éf Bfel’?%ﬂper

f r oni%copper front cagperlayp3igs prrfictsotrid leslel§ by Q:batrlalfﬁ@lecfi‘ﬁCDSterf@elﬂw@ras flesgyibed WiB Bferasy be a
| ayer of copprurpesitioned in proximate |location to via section 720.

Copper | ayer 735 can be an alloy including copper (Cu). In an alternative

enmbodi nent, co pper l #Ydnlexe erln§th§d of %a@rlé{ir@ grtl&‘lf 70& N& '2:6:1) er I] ?&@gsﬁlls ﬂ%@sgtéd} (?%10 n

| ayer 745 can be

YT 0t RRNE AT Etr it P B atiebd i Rt i 75
exenpl ary efht?émilam fythen fepesitideyer fliglgeisic 1ayat 315. Tig A 108Y Q#6107 8 RETitdS0P#BRBH4 has
a crass seclidimalaye WSQM Stoflhye325 Z)QorA@&‘&ﬁrE Q03B TheBa(s 1hyRr is de@NBL be?ofgiie&é‘{hgbe
deposi ted by ALD and/ 7§§/ ier es o dEarrl 745

can be enhance fial in %pﬁ e almtd ide oshm% a cac?ﬁ ulctlve ayer gpcglcalfg connec € coplger?aéer 7?5)/ ry th

Seed | ayer %5 can be a copper all oy, such as, an al I oy i ncl udi ng C, S, CI
and/ or doped with 5 any other suitable material . Seed | ayer 755 can be
deposi t ed by advance@ePyrrovDviomatedil apbrivrepS, baxieniayent4y anderr Behr MiSnte forsa@e d

| ayer 755 hagg dalGlofSSrmsEmb] 80 1ahd 178KAL 5Sfodled PR MY oADGS T §0d Ryer 755 can be

20 formed by advanced PVD, CVD, or ALD.

In an exemplary embodiment, after formation of barrier layer 745 and seed layer 755, an

implant 795 can be made by an angle implant or an angle implant along with a no-angle implant. Implant 795

can be 35 and/or 65 degrees. The angle implant can be 35 to 90 degrees. In an exemplary embodiment, implant

795 is a dose of, for example, in the range of E16cm® — E15cm” forming a doped monolayer, and is implanted at

25 an energy, such as, 0.25 KeV - 5.0 KeV. Implant 795 can form an interfacial or implant layer such as the
implant layers described with reference to FIGURES 4-6.

technique to achieve implantation of implant 795 at a titled angle is by rotating the integrated
circuit wafer including portion 700. As such, an implanting device can be directed in one direction and, due to
the rotation of the integrated circuit wafer, implant 795 can be provided along side walls all around the aperture

30 of via section 720. In another embodiment, the wafer is tilted to control distribution of implant 795.

Advantageously, the addition of implant 795 allows for the creation of a seed layer including a

seed implant as described with reference to FIGURE 6. In an alternative embodiment, implant 795 allows for



Seed | ayer 755 can include a seed inplant as described with reference to
FIGURE 6. Alternatively, seed |layer 755 can be separated frombarrier

| ayer 745wby3m4eeed/ barrier interfacial |ayer as describ@edTwisoh3rséspect to
FIGURE 4. Further, in yet another enbodi nent, barrier |ayer 745 can be
separated 10 from copper | ayer 735 or di eI ectrl c layer 715 by a
barrier/dielectric.int

d th reeence to_ Fl GURE
eCr atlon }(/)f a see araer mfe?ij chla%{ar se?aragn % 7\% separate(*: an %Blﬁr leeT 7é1§/ ésr 735

5. In an exenp
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i's then depQsiiigdintVetntl.et®RElsi ¢ | ayer 715. The resist layer is used in
the patterning and etchlng in 15 dlelectrlc layer 715 and etch stop |ayer
725 to form aperture AL Emengse%é ség ! ea|ﬁsrcr ermvgg betmor Fg‘ga tal ng

via material in apertILPr "G o i posltl & UBHAEFE £7PouP AVET e cal | y
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Seed | ayer 755 can be 20 forned vance D

exenpl ary e%‘ﬁrd?yf‘féﬁ’tth°“téafr%eé?l°"l“6Pff'?éﬁf“i S¥795#s- barri er | ayer 745 and seed | ayer

755, an inplant 795 can be made by an angle inplant or an angle inplant

al onlj’ with a no-angl &hjlqh exeeplary embpdipents Hig%ratedip the fignreS Hddesekibed b6 ad egseatys .

The angl e ipg@maftic $haid Be urdbrstbod R IR PimB&Ements RredeRX Emla}af)iy exﬁﬁﬁwsﬁlﬁe Other

i mpl ant 79&b5d§neﬂts 9193?&1&32 ’forg @plg )&MA’c ethddpcggngb?an an;%mes fl‘he mverglon is nqnlzméegpﬁ
rrp ergy,

formng a d nonol ayer °0. 25
KeV - 5.0 I(’é’@mc”llafrﬁ‘l‘béﬁ?‘e“?@% e’(‘f%?f’ﬁ ' GipHs aRdificatioas f‘%’I“ﬁP"So"r“d P%‘l‘a&ﬁ‘ts ﬂ‘lafds‘?\é“fftheéeéfch as
t he i npl anfll vignelrescogemd spiri efthewprelnled dingr ence t o FI GURES 4-6. technique to
achieve inplantation of inplant 795 at a titled angle is by rotating the
integrated circuit wafer including portion 700. As such, an inplanting
device can be directed in one direction and, due to the rotation of the
integrated circuit wafer, inplant 795 can be provided along side walls all
around the aperture 30 of via section 720. In another enbodi nent, the
wafer is tilted to control distribution of inplant 795. Advantageously, the
addition of inplant 795 allows for the creation of a seed layer including a
seed inplant as described with reference to FIGURE 6. In an alternative
enbodi nent, inplant 795 allows for -7 WO 03/046978 PCT/ US02/ 32554 t he
creation of a seed/barrier interfacial |ayer separating seed |ayer 755 can
be separated and barrier |ayer 745 as



described with respect to FIGURE 4. In yet another enbodi nent, inplant 795
allows for the creation of a barrier/dielectric interfacial |ayer

separ at i rngomaudoes | ayer 745 and copper |ayer 735 or di el @cwrriso2/bmyer 715
by as described with reference to FIGJRE 5. 5 Inplanting elenments, such
as, B, P, or Ge after copper seed deposition allows for the creation of

m xed | ayers with uniformdistribution of elenents. As an exanple, elenents
can be iW'@fﬁE\%Gﬁé&%&lN&D&i& energy of 1-2 KeV and a dose of 5-7 El5cn2. Such
m xed layers 1 ncluding inplanted el ements can i nprove adhesion between

| ayers and, further, electromgration reliability. They can also form

anmor phous portiqns of el e it ho | a ampunts of grain
boundaries. 10 Wil eAtnﬁgngecggzaﬁ{lﬂa&n?XH&t% %\%imrr%ﬁ’%hse mleti%gﬁzg "ated in the fi gures

ary e
and descri bed above &“@n%%%g’éﬁfﬂevg3ob?l@ﬁé’ﬁfaéﬂd,e walls aadyohgitem ¢f@ viaaeserre €78Ddhet hat
t hese enbodimmpats (A5Ebedf t@fiptedinyressy a @if mesxinblt €lediihlly. coftedned first esib@diemBat S
may i ncl udemq f QEnEbadiRivEayedli f f erent nmet hods of inplanting species. The
invention is not limted to . a ticul ar emhodiment, but extends to

vari ous modificati on§°fm13%an%?dﬁaéfr?%ﬁ?§f°x‘gﬁt ar}:?é?‘ﬁ‘iﬁ‘f‘aéf"lﬂl’frli’gm‘fr 4F H®EF t hel ess
fall within the scop&ringendpilanied laysf (520 0bmpranter colferinpio the BrMDYEI3301 6978
PCT/ US02/ 32554 WHAT IS CLAIMED IS: 1. A nethod of fabricating an
integrated circuit, Thend®et hidhit QNPEdeis itha Gmpldn@d By ¢138) iDasesd/ Riried iatyt@kial(1530)

along laterg oseﬁibg\_geemta Le§d l%@ﬁbﬁ) Q@thtgamepl_fayep(ﬂb.b.a_ apertur e (705), the V! a
aperture (705) being configured to receive a'via material that electrically

connects a first, conducti.v er, .and a .sec (o]0 ctive layer; 5 form ng
a seed |ayer (540) p?gexlpertr}ﬁ)? é)% %%‘E‘u lt%hr?feglrf%dwpfngeqﬁ e (Et;éawlrsiaebramfréVé?m%’g?&f‘;ﬂ and
formg an 'Pfsifieresrd Eevienpebariesoyyr GHmy 2 dielepiricimper €1 @retateddnipw Prarbdrrier layer (§20).
barrier layer (530). 2. The nmethod of claim1l, wherein the inplanted | ayer
(430) is a seed/dbarr Termsthad efdaarc’, ahertiapeimplageijgsat2ohie losednn toh ef Beed lyayer

(755) and t®e), Ramliddelof hédb&dayerASH9)) or a: botlddfor BBk eQb40g! @i M 1, wherein the

i npl anted | ayer (520) is a barrier/dielectric interfacial 10 |ayer deposed

bet ween the barrier [ I r  (510) ..l ocated bel ow
the barrier IaXeS'r (5 %%lr.gerthoél?ts%%ﬂ%fr ?)gle g#p%gtfg%lla}%{ g?“\%ﬁé&é’lssh&cflﬁnélct%ﬁ%f%ﬁfteed
| ayer (520)0 S PyEHed on top of the seed layer (540), in a middle of the
seed | ayer (540), or at a bottomof the seed |ayer (540). 5. The nethod of

claith 1, wherei 1§ t he Thansthahefeldin layksreintiB2aplantyd Byea(520) sSumsidy pi walaimptiti(WRNes s

of to achieve a uniform distribution of elements.

7. A method of implantation after copper seed deposition in an integrated circuit fabrication
process, the method comprising:
providing a first conductive layer (735) over an integrated circuit substrate;
20 providing a conformal layer section (745) at a bottom and sides of a via aperture (705)
positioned over the first conductive layer (735) to form a barrier (745) separating the via aperture (705) from the
first conductive layer (735);
implanting an element into the conformal layer section (745) to form an implanted layer (520)
in the conformal layer section (745);
25 filling the via aperture (705) with a via material; and
providing a second conductive layer over the via material such that the via material

electrically connects the first conductive layer (735) to the second conductive layer.
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10 - 30 Angstrons. 15 6. The nethod of claim1, wherein the inplanted | ayer
(520) is formed by an angle inplant (795) to achieve a uniform

di st ri butwornsofices enents. 7. A nmethod of inplantation aft@CTasppaassseed
deposition in an integrated circuit fabrication process, the nethod
conprising: providing a first conductive Iayer (735) over an integrated
;In{jlcg: Ejez Ungt ;a\%lea g’&g?r{eﬁ%/deogl lg%g Wh%l%lrl]l 1m lan 1nﬁ an, gyece';lt 11%%e :E, (I:oggrm(a71§yg at ?I bott om
| ayer (735)°%F8 af‘(‘j?ﬂlﬁ“'gd Byr Woé o ﬂ(emi‘)msl éaﬁeaﬁeamn .ﬁ?@S)tlmldv ifcavma@eaefd@p@er(ufr@@)lal f rom
the first lyooobives abayleyer @30 » bamEpla@n@2m ) e RonBlr RN sebtdth @49)he conf or mal

| ayer section (745) to forman inplanted |ayer (520) in the conformal

| aéer sec;I ion (745); Trszheﬂhbdg Jr i@ 7t\bl%reMluap1aam@raﬁ uan%m(nYtQtﬁé co\a\to&lm 1§yeé/§ealo %ﬁ“ a|h
and provi ding, 2, SECENG GONAYGL] %{,e con? &l 1a0eY Shoticn 19a5Y L3 dBL ST o at the
rl)i h% a?ler SCC%IOH mnc =] rn'lmgyae?arrte

via material el ectr] "o the
second condﬁ%@?@bw¥ﬁﬁ@P“W%QaVEWO%WU@H@?@WP@WWWSQZ?SQBﬁﬂMQammhh*ﬂﬁﬁwaénof
claim 7, wigpeklnw therpntial lagr @dioet7ément into the confornmal | ayer section
(745) to forman inplanted |ayer (520) in the conformal |ayer section

(745) includes f@rmi ﬂgneamsefecmnbarvmraﬁ ind ra&tﬁg frPddit intd tﬂé'c%ﬁfoénéﬁg)er LaLYe

seed Iayer 440 ba opf qr mal yer sec |on
(7a5). b it paeRpRest s SR bickobion D PR B e TRt e
conﬂ&rnal P&V%Pwé@ﬂ¥W@WCF¢W®§EW5“F6mWGﬂn1an i npl anted | ayer (520) in the
conformal | ayer section (745) includes formng a barrier/dielectric
interfacial |ayer (520) between a barrier layer (530) in the confornal

| ayer section (745) and a dielectric section (510) bel ow the confornal

| ayer section (745). 10. Th method of claim7, wherein inplanting an

el ement into the conformal |ayer section (745) to forman inplanted | ayer
(520) in the conformal |ayer section (745) includes formng an inplant

| ayer (520) in 10 a seed layer (540) in the conformal |ayer section (745).
-10
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