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APPLI CATION This application is related to U S. Patent

Application Serial No.10/318, 606, entitled "A Method
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BACKGROUND OF THE INVENTION

The present invention relates to semiconductor processing
and more particularly relates to the processing of
semiconductor wafers incorporating advanced interconnect

structures using copper metallurgy.

Advanced interconnect structures using copper metallurgy
present a number of technical challenges with regard to
functional performance. Foremost among these is achieving a
low contact resistance that is stable under thermal cycling,
as well as good reliability under electromigration and stress

migration.

Electromigration is the movement of the ions in a
conductor such as copper in response to the passage of current
through it and can ultimately lead to an open-circuit failure
of the conductor.

Various prior art approaches have been developed to
prevent or limit electromigration, particularly in copper

metal lines and interconnects. Thus, Hsiao et al. U.S. Patent



- 2 6,191,029, the disclosure of which is
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depositing a barrier netal layer in a trench,
depositing a conductive nmetal such as copper to fil
the trench, etching away part of the copper to forma
concavity in the trench, and filling the concavity
with a top barrier layer and then dielectric
material. The conformal top barrier |ayer over the
copper inproves electromgration resistance. Chen
U S. Patent 6,200,890,, the disclosure of which is
i ncor porated by reference herei n, discloses a nethod
for fabricating a netal interconnect including
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cﬁ&hll, 'LF'sdepé@é/r&r 6, D83 V@@n r}rr_e d@@&iéﬁrrerrekabhﬂc@yeg and
osi t ed er sili CI ayer

incorpprn by rﬁeereragehe&eractdeéﬁggﬁ/ S pgRod o

fabricetfef ronk gahtintarc@siest aivod.udbDeg ppttchinbeaveyy peence of
of thevé{efgé§r95ifH&e@rgffgg EQH@EJ‘Wire formation so that

the copper wires project from the surface of the dielectric

layer, and then forming a top barrier layer over the

projecting copper wires to prevent electromigration and

current leakage.

Nogami et al. U.S. Patent 6,214,731, the disclosure of
which is incorporated by reference herein, discloses a process
for fabricating a metal interconnect including depositing a
barrier metal layer in a trench, treating the barrier metal
layer with a silane to form a silicon layer, and depositing
copper on the silicon layer to fill the trench, whereby the
copper and silicon react to form a copper silicide layer
between the barrier metal layer and the deposited copper. The
copper silicide layer improves interface defect density and

electromigration resistance.

Despite the existence of various prior art methods for
addressing the known problems of electromigration, the prior
art does not appear to appreciate the contribution made by
conventionally-employed metal layer deposition steps to the

problem of electromigration. The failure to realize these
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Currently known metal barrier schemes include, among

other things, argon sputter cleaning of the patterned
dielectric. Conversely, all existing solutions to the problems
of electromigration and TDDB known to the present inventors
involve depositions of metal layers, or sequences of metal
layers, without any contemplation of sputtering steps in
between sequential metal layer depositions. In practice,
deposition tool vendors specifically recommend against argon
sputtering on metal layers, owing to concerns relating to
shorting of the shielding, and also because the metallic
material coats the dome of the sputter chamber, does not
adhere well, and eventually flakes off onto subsequent wafers,

causing yield loss due to excess foreign material.

BRIEF SUMMARY OF THE INVENTION

According to a first aspect of the present invention,

there is provided a method for depositing a metal layer on an
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4 interconnect structure for a sem conductor wafer,
the nethod conprising the steps of: (a) providing an
i nt er connect structure conprising a netallic
conductor covered by~ a‘dielectric | ayer; (b)
patterning the dielectric layer to forman opening
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(d) sputter-etching the liner layer to expose the metal
conductor and at least partially redepositing the liner

layer on a sidewall of the opening; and

(e) depositing at least one additional layer on the wall

of the opening and covering the redeposited 1liner layer.

According to a second aspect of the present invention,
there is provided a method for depositing a metal layer on an
interconnect structure for a semiconductor wafer, the method

comprising the steps of:

(a) providing an interconnect structure comprising a
metallic conductor covered by a capping layer and a

dielectric layer;

(b) patterning the dielectric layer and capping layer to

form an opening that exposes the metal conductor;

(c) depositing a liner layer on a wall and bottom of the

opening;



(b) patterning the dielectric |ayer and capping | ayer
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(d) sputter-etching the liner |layer to expose the

metal conductor and at |east partially redepositing

the liner layer on a sidewall of the opening; and (e)

depositing at | east one additional |ayer on the wal
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the elements characteristic Jﬁvthg-invention are set forth

with particularity in the appended claims. The Figures are for
illustration purposes only and are not drawn to scale. The
invention itself, however, both as to organization and method
of operation, may best be understood by reference to the
detailed description which follows taken in conjunction with

the accompanying drawings in which:

Figures 1A to 1D are cross-sectional side views of a
semiconductor wafer illustrating a first embodiment of a
process according to the present invention for depositing a

metal layer.

Figures 2A to 2D are cross-sectional side views of a
semiconductor wafer illustrating a second embodiment of a
process according to the present invention for depositing a

metal layer.

DETAILED DESCRIPTION OF THE INVENTION

Referring to the Figures in more detail, and particularly
referring to Figures 1A to 1D, there is illustrated a first
embodiment of a process according to the present invention.

Referring first to Figure 1A, two levels of semiconductor



Referring to the Figures in nore detail, and
particularly referring to Figures 1A to 1D, there is
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1A, two |l evels of sem conductor WO 2004/ 053926
PCT/ EP2003/ 050958 6 wafer 10 are shown. A first
| evel includes interlevel dielectric (ILD) |ayer 12.
For the sake of clarity, the wunderlying silicon is
not shown. In the next level, ILD 18 is deposited on
I LD 12 using conventional techniques. Any dielectric
material can be used for ILDs 12, 18. However, the
denands of current stbéricron hi gh-density |ntegrated
circuits require that ILDs 12, 18 preferably
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is not limited to organic low-k dielectrics. Rather, they may
be composed of any dielectric known to one skilled in the art
to be useful as an ILD. The metal conductive line 14 may
comprise copper, tungsten or aluminum. If the metal conductive
line 14 is the first metal level, then tungsten is preferred

while copper is preferred for subsequent levels.

Referring now to Figure 1B, a circuitry pattern 20 is
then patterned on and through ILD 18, preferably using
conventional lithographic and etch techniques (e.g., reactive
ion etching (RIE)). The circuitry pattern includes, for
example, an interconnect structure such as trench 20a and via
20b for forming a metal conductive interconnect to metal
conductive line 14. The interconnect structure shown is a
double damascene structure but this particular structure is
not necessary to the present invention. The circuitry pattern
can include any desired pattern of lines (trench structures),
vias (interconnects) and other structures such as pads and
devices such as FETs, conventionally designed into such
semiconductor wafers, depending on the predetermined design

requirements of the fabricated multi-level semiconductor
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Figure 1B, a liner layer (or layers) 24 is deposited

in the circuitry opening 20. Preferably a liner |ayer
AgZalgfo Fhdwn Ta, FIgurelilpg a Nioer\Wadyerc dny eritviegnnl 24/
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shown for purposes of illustration and not
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conduct pveetldhe bk Whihee argon is shown for purposes of
illustration and not limitation, any pure gas such as Ar, He,
Ne, Xe, N,, H,, NH;, N,H,, or mixtures thereof, can be used for
the sputter etch process. If desired, the metal conductive
line 14 may also be sputter etched so as to etch back the
metal conductive line 14 as shown in Figure 1C. Etching back
the metal conductive line is an optional step. The present
inventors have found that when the liner layer 24 is argon
sputter etched, part of the liner layer 24 is redeposited 22
onto the sidewall of the circuitry pattern 20, more
particularly via 20b, as shown in Figure 1C. Such redeposition
provides some extra material (particularly useful as extra Cu
diffusion barrier material when Cu is the via/trench metal)
near the bottom of the circuitry pattern 20, particularly via
20b, and alleviates electromigration and TDDB problems that

may arise later.

The horizontal portions of liner layer 24 on the top of
ILD 18 and in trench 20a are usually much thicker than the
horizontal portion of liner layer 24 at the bottom of via 20b

as a normal consequence of the deposition process.
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of the g&gon sputter etchlng are as follows: gas flow of 20

scem argon, temperature of 20 °C, bias of top electrode of
400KHz and 750 W, table bias of 13.56 MHz and 400W, and a
process pressure of approximately 0.6 mTorr. These operation
conditions are approximate and, as can be appreciated by one
skilled in the art, will vary depending on the manufacturer of
the sputter etch chamber.

Referring now to Figure 1D, after the wafer is removed
from the sputter etch chamber and placed back in a deposition
chamber, an additional layer (or layers) 26 may be deposited
in the circuitry opening 20. Preferably, additional layer 26
of TaN, Ta, Ti, Ti(Si)N, W or Cu is conventionally deposited
(e.g., by chemical vapor deposition (CVD), plasma vapor
deposition (PVD) or other process). If copper is to be the
material for the metal conductive line 14, then a copper seed
layer (not shown) may be deposited on top of the additional
layer 26. In a preferred embodiment, liner layer 24 is TaN,

additional layer 26 is Ta followed by the copper seed layer.

The deposition of additional layer 26 may be preceded by

an optional airbreak sequence in which the semiconductor wafer
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the circuitry openi ng %0. Preferably, additional |ayer
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metallurgy 28 is plated conventionally. If the fill metallurgy
28 is W or Al, the W or Al could be deposited in the same
deposition chamber or, more in keeping with conventional
practice, would be moved to a chamber specially set up to
handle the W oxr Al fill metallurgy 28.

Referring now to Figures 2A to 2D, a second embodiment of
a process according to the present invention is described.
Figure 2A is identical to Figure 1A previously described
including the materials that may be used for the various
layers except that there is now a capping layer 16 between ILD
12 and ILD 18. Capping layer 16 protects the metal conductive
line 14 from oxidation, humidity and contamination during
processing of the next level of semiconductor wafer 10.
Additionally, capping layer 16 serves to prevent undesirable
diffusion of conductive line 14 into ILD 18. Capping layer 16
can be made of any suitable capping material such as silicon
nitride, silicon carbide, silicon oxycarbide, hydrogenated
silicon carbide, silicon dioxide, organosilicate glass, and

other low-k dielectrics.
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metal lurgy 28 is copper, the wafer is renoved from
t he deposition chanber and copper fill netallurgy 28
is plated conventionally. If the fill netallurgy 28
is Wor A, the Wor A could be deposited in the sane
deposi tion chanber or, nore in keeping with
conventional practice, would be noved to a chanber
specially set up to handle the Wor A fill
nmet al | urgy 28. Referrﬁﬁg now to Figures 2A to 2D, a
second enbodi nent of a process according to the

Cgﬁsﬁﬁfﬂlakgyeﬂi 'agnsllxéﬂ gﬁcf‘i&?ﬁ@ 2B chgzléﬁ:g 24035 '132 as

dentl ca Figure 1A previousl % descri bed including
well th‘éO?PétCér‘LV%llsthéi* FPPBBI UETT BF RESVRTT §8¥ | ayers
also cexseft ofhad deleceives metwldica&ppi Kfpd ayerplh IGeWReen

Ta or M—Ddhljc% @Hgy I(Jopel@ me%ﬁ@ﬁ.@glln@y@ﬁ a]rﬁi QEQ§ ergts cEO@r

netal conductive |ine 14 from oxidation, humdity and
ILD 12:0nt ani nation during proceSS|ng of the next |evel of
sem conductor wafer 10. Additionally, capping |ayer

Réfée,@lefn\éeﬁo& OCOOFFg%@fE z%ndssamhhgr qiaftftlél?ﬁoib qé
conduct’ive |ine

4 into pI N an
then pRBEGHR BF 2y CEEPIbIL hB AR CaPRLG, vy, 10
prefersbnycmalngnc¢nmede;omaﬂ|lg@hogxapbndeqndmekphoteqmmyqaﬁin de,

as des'&)é%&ﬂ%ﬁ@ﬁegasp%b{:' @@@‘1%@!:@' ﬁae’tosféﬁnp QQeﬁiéIQ)@OQeand
ganosi | | cate ot her éa ielectrics. WO

via 2030 I A BB Pt e el A | mver 16

conducgsvehidwe i1#. Fi gure 2B covers ILD 12 as well as
conductive line 14. Capping |ayer 16, however, may

Referring still to Figure 2C, a liner layer 24 of TaN,
Ta, Ti, Ti(Si)N, or W is conventionally deposited. The
semiconductor wafer 10' is now subjected to sputter etching,
again using one of the gases (or a mixture thereof) previously
discussed. Argon sputter etching is illustrated for purposes
of illustration and not limitation. The operating parameters
are similar to those discussed earlier. In this embodiment of
the present invention, liner layer 24 is sputter etched to
result in the structure shown in Figure 2C. Again, if desired,
sputter etching may be continued past the liner layer 24 so as
to etch back the metal conductive line 14. The liner layer 24

is redeposited 22 onto the sidewall of the via 20b.

Again, the horizontal portions of liner layer 24 on the
top of ILD 18 and in trench 20a are usually much thicker than
the horizontal portion of liner layer 24 at the bottom of via
20b as a normal consequence of the deposition process.
Accordingly, after sputter etching, the horizontal portions
of liner layer 24 on the top of ILD 18 and in trench 20a may
partially remain, although thinned somewhat, or may be etched
away completely. Figure 2C shows such horizontal portions of

liner layer 24 partially remaining.



al so consist of a selective netallic cap (for exanple,
Cow, Ta or W which only covers netallic |ine 14 and
waolomg/ossore cover |1 LD 12. Referring now to Fi gur@r/BER00&050958
circuitry pattern 20 is then patterned on and through
I LD 18 and capping | ayer 16, preferably using
conventional |ithographic and etch techni ques as
described with respect to Figure 1B to formtrench 20a
and via 20b. The circuitry pattern 20 has now exposed
metal conductive line 14. Referring still to Figure
2C, aliner layer 24 of TaN, Ta, Ti, Ti(Si)N, or Wis
conventional ly deposLtE?u_The sem conduct or wafer 10
is now subjected to sputter etching, again using one
of the gases (or a mxture thereof) previously
TiegeaSsed. ahr sfoawns put Fiayuret 2hi g hadidﬂdmsurfayﬁi b@r
of TabPUFrQOS?f? 19 si)N,ugt BPtdLPrlsaE‘gnJé%E {:ﬁﬂﬁ%ﬂhé&%‘s
0 scussed

h tln% aramsters are sim!|

The wg] FI Ferth Pnr?’FﬁV§deﬁ’B%‘Hl%nF'eQﬁ51ttlﬁé Preevesnt £olhveadi on,
by deddspeiod afefi U riesasputdierset phadrably iAsukd ddppehe

but W Sl HELAHL 2350 Iaecg%e 18, 2f5 ggep i d fuﬁgssgsr e

utter e h|n continue ner | ayer
£111 m3Ra i{B Fo SR itk wHal ks %‘i’r‘c}l}@til e 14
copperTisecdl | lrgyerl aifer s2dicoiucedepasetretlo 22 sonhén t he

planarSk €& V@ lchehi ddieny bﬁax&%l 6{9?1 Jﬂuﬁé hgr I%Q:'h%% O{'Jer%ll 5 4

ions _of liner |ayer
procedd Lo, EiTeH ot e OIS FRICH £hi EXOE PRn  th

horlzontal portion of liner layer 24 at the bottom of

A‘éb@n, 29k aép@sﬁ%mf %@%@%ﬁcga%r tz%eﬂg'gpg%w tion

reced2OCESS. Acchﬂ %§¥ after sputter etc
P dﬁgrlf’%oaﬁ’t 8P Te5t F??f@“cf’-ay‘ér"}‘z&hoﬁh% Wé‘fﬁép of
10 is ekPpsBl gndatmpsphenepr2@arnal ppassiml by aﬁﬁﬁypnere
Again, akﬁi‘é)lﬁﬁ@' B&M%Qtﬁ BE tPlorMRY Qetggcgte

Sputter ggﬂgﬁely Fi gure 2C shows Stich Por i Zont al portlons

It will be apparent to those skilled in the art having
regard to this disclosure that other modifications of this
invention beyond those embodiments specifically described here
may be made without departing from the spirit of the
invention. Accordingly, such modifications are considered
within the scope of the invention as limited solely by the

appended claims.



l'iner layer 24 partially remaining. WO 2004/ 053926

PCT/ EP2003/ 050958 - 11 Thereafter, as shown in
wogune3s20O, an additional |ayer 26 of TaN, TapCTEP2003/050958

Ti(Si)N, Wor Cu is conventionally deposited. The

wafer is then renoved fromthe deposition chanber

foll owed by deposition of fill netallurgy 28,
preferably plated copper but Wor Al may al so be
acceptable. If copper is used as the fill netallurgy

28, there will usually be deposited a prior copper
seed | ayer. The sem conductor wafer 10" is then
pl anari zed by chem cal - mechani cal polishing or other
simlar process toTeéult in the structure shown in
Figure 2D. Again, the deposition of additional |ayer
26 may be preceded dy;pe optional airbreak sequence
in which the wafer 10 is exposed to atnosphere or
partial pressure of atnobsphere. Again, this may occur
1. A methdrkrfoprdepostioing aafbeal tlhyest @p aof insgutdnercet chi ng.

structhie V\fdr aDSer@RBAG S ot RatdOS@nakhd et b ,_l']_%lﬁ teavi ng
steps ?ﬁgar to this disclosure that other |f|ca i ons of

i nvention beyond those enbodlnents specifically
descri bed here may be nade w thout departing fromthe

(a) prgpicﬂn'ig gh 1MQrcbiheitt kO cRATEOs Sl s)(nclglsé"%tallic
no |f|cat| ns a&$€%8n8|dered within the scope of the

conductor, GRVEHRA cE5te1VY69 the appended cl ai ns.
WO 2004/ 053926 PCT/ EP2003/050958 - 12 dains 1. A

(b) paagéi}%gf eﬂse dapostddiRg1aydetal rbaY @in 8Pehd RhEE CcONnect
ructu or .a senm conductor wafer, the nethod

exposeioﬁﬁﬁ,pggﬁb %qqguctor,

(c) depositing a liner layer on a wall and bottom of the

opening;

(d) sputter-etching the liner layer to expose the metal
conductor and at least partially redepositing the liner layer

on a sidewall of the opening; and

(e) depositing at least one additional layer on the wall of

the opening and covering the redeposited 1liner layer.

2. The method of claim 1 wherein the liner layer is selected
from the group consisting of TaN, Ta, Ti, Ti(Si)N, and W and
the additional layer is selected from the group consisting of
TaN, Ta, Ti, Ti(Si) "N, W and Cu.

3. The method of claim 1 further comprising the step of
filling the opening with copper.

4. The method of claim 1 wherein the opening is a via or a

trench.



steps of: (a) providing an interconnect structure
conprising a netallic conductor covered by a

waolp@4mesiseé c | ayer; (b) patterning the diel ectrPCI/ER3083/050958

to forman opening that exposes the netal conductor;
(c) depositing a liner layer on a wall and bottom of
the opening; (d) sputter-etching the liner layer to
expose the netal conductor and at |east partially
redepositing the liner layer on a sidewall of the
openi ng; and (e) depositing at | east one additiona

| ayer on the wall of the opening and covering the
redeposited liner layer. 2. The method of claiml
wherein the |iner Iayé? Ts selected fromthe group
consisting of TaN, Ta, Ti, Ti(Si)N, and Wand the

5. ThéfﬁgdhbenéQ Jl%iﬁrl'ﬁhe%@iﬁcéﬁédmEE&HnébE@ugiéBﬂisCOnS|Stl ng
selectEl ity RO AREP SERIEFAPR REPStiap S80S IR LR

opening with copper. 4. The method of claim1 wherein

6. ThéNERtBBENSAG1aSma \uh«are{n a;het %lgycfbr @&8&&%@5139{296
PCT/ EP2003/.050958 - met hod._of _c

is selghiad%enof hfélerrgf%‘l“l’ ESHEh%'i’d‘rg PE B &€t NPt 6 a’?%e gr oup
Hy, NH;eOWMudlh stndnginfuregppleesectfungst en and al umi num 6. The
met hod of claim 1 wherein the gas for sputter etching

is selected fromthe group consisting of Ar, He, Ne,
7. ThycneiRod ofpriagPal REFBAAE KPRLUEs CHEFESES 7. The
etchingettthedspiitttdraphelingheteps dnnat bep stsepfade ofuther

metal &rfducRgr.the sputter etching stops on a top surface of
t he

8. The method of claim 1 wherein in the step of sputter
etching, the sputter etching stops after at least partially

sputter etching the metal conductor.

9. The method of claim 1 wherein between the steps of
depositing a liner layer and depositing at least one

additional layer, the wafer is exposed to an airbreak.

10. A method for depositing a metal layer on an interconnect
structure for a semiconductor wafer, the method comprising the

steps of:

(a) providing an interconnect structure comprising a metallic

conductor covered by a capping layer and a dielectric layer;

(b) patterning the dielectric layer and capping layer to form

an opening that exposes the metal conductor:

(c) depositing a liner layer on a wall and bottom of the

opening;

(d) sputter-etching the liner layer to expose the metal
conductor and at least partially redepositing the liner layer

on a sidewall of the opening; and



nmetal conductor. 8. The nethod of claim1l wherein in
the step of sputter etching, the sputter etching
wGehmpesabd er at | east partially sputter etchi pQI/EP®03/050958
nmetal conductor. 9. The nmethod of claim 1l wherein
bet ween the steps of depositing a liner |ayer and
depositing at |east one additional |ayer, the wafer
is exposed to an airbreak. 10. A nethod for depositing
a metal layer on an interconnect structure for a
sem conductor wafer, the method conprising the steps
of : (a) providing an interconnect structure conprising
a metallic conductor govered by a capping layer and a
dielectric layer; (b) patterning the dielectric |ayer
and capping |layer to form an opening that exposes the
(e) depebatimprduteast, ofie)a dieipashal Ngyarl bfnemel ayer oan a

the opthoaiith RBLLAMEP L NoadBBENAW: (M), SRYLLET - et chi ng

t he | ayer to expose t e net a Rduct or and at
| east partially redepositing the liner layer on a
11. Tedeewtidd of ¢1&1moperﬁnq;eianthémeagﬁﬂdd(M538261s

selectPQTfﬁﬂgqggl?59%5%on31§%%ng(§% gﬁigggﬁtgfgglgg ﬁéogne

carbi 1onal ¥er Qn enlh
ToLEovet it REY &éﬁ%s.’wéla%???é@di ayJe%conlfarW@rrret hod
silicopf did=idm, 10rgdreseilcdtee gtappi rRadl ayeir i1sw-sel ect ed

dieleckkodfre gaoyp consisting of silicon nitride, silicon
carbi de, silicon oxycarbide, hydrogenated silicon

carbide, silicon dioxide, organosilicate glass, and
12.  ThehmetHogwok cldiiel &@twheceimttdrel abspirk?.laJée ixet hod of

thinne@| &h MLLGxWOSS @hAnt i %@QPéEE}ﬂca¥§§eé.s

13. The method of claim 10 wherein the liner layer is
selected from the group consisting of TaN, Ta, Ti, Ti(Si)N,
and W and the additional layer is selected from the group
consisting of TaN, Ta, Ti, Ti(Si)N, W and Cu.

14. The method of claim 10 further comprising the step of
filling the opening with copper.

15. The method of claim 10 wherein the opening is a via or a

trench.

16. The method of claim 10 wherein the metal conductor is
selected from the group consisting of copper, tungsten and

aluminum.

17. The method of claim 10 wherein the gas for sputter
etching is selected from the group consisting of Ar, He, Ne,
Xe, N,, H,, NH;, N,H, and mixtures thereof.

18. The method of claim 10 wherein in the step of sputter
etching, the sputter etching stops on a top surface of the

metal conductor.



thinner in thickness than the dielectric layer. 13.
The nmethod of claim 10 wherein the liner |ayer is
wGeedoens®es from t he group consisting of TaN, TapPCiEP2003/050958
Ti(Si)N, and Wand the additional |ayer is selected
fromthe group consisting of TaN, Ta, Ti, Ti(Si)N W
and Cu. 14. The nethod of claim 10 further conprising
the step of filling the opening with copper. 15. The
met hod of claim 10 wherein the opening is a via or a
trench. 16. The nmethod of claim 10 wherein the netal
conductor is selected fromthe group consisting of
copper, tungsten and_ gl um num 17. The nethod of
claim 10 wherein the gas for sputter etching is
selected fromthe group consisting of Ar, He, Ne, Xe,
19. M2, meRhodNidE, cNRiR 1anchariexhut estHehetepfor $Butitllie net hod
etchlrQ;f Gh@' dPutRWNEI &ii Ag | &t Jpla€a SEEP 2T 15D é{'}tggtl tChI ng’

utter etchi.ng”stops on a top ace o
SP“tterfeFEF Ch I T C2 eSO APE53926 PCT] EP2003/ 050958 -
15 19. The nethod of claim 10 wherein in the step of
20, 1HRURLEoq B CHIdG 16 heHRYh IS BLAN IO GLops, Af ter al

depos egst arti Lﬂy sputter etc Tonduct or .
POSLIANG 13 REE WA 5F 201 fSRPEot Mt Péi hedet WEEN the steps
additighal depegi t tig wa fki ney ekpyssd andafdepasirthng at | east
one additional |ayer, the wafer is exposed to an
ai r br eak.



