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[0005] Sputtering utilizing system 10 is most commonly achieved with a vacuum
chamber by, for example, DC magnetron sputtering or radio frequency (RF) sputtering.
[0006] Various materials including metals and alloys can be deposited using
physical vapor deposition. Common target materials include, for example, aluminum,
titanium, copper, tantalum, nickel, molybdenum, gold, silver, platinum and alloys thereof.
Sputtering targets are typically made of high-purity materials. However, even minute

particles or inclusions such as, for example, oxides or other nonmetallic impurities in the
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[0010] Preferred embodiments of the invention are described below with reference
to the following accompanying drawings.

[0011]  Fig. 1 is a diagrammatic view of a portion of an exemplary physical vapor
deposition apparatus.

[0012] Fig. 2 is a flowchart diagram outlining methodology in accordance with one
aspect of the invention.



to the foll ow ng acconpanyi ng drawi ngs. [0011] Fig. 1
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partlcles and contaminants can affect the article’s suitability for an intended purpose.

‘Methodology in accordance with the invention is described generally with
reference to Fig. 2. In an initial process 100 material o be analyzed is obtained by, for
example, cutting or otherwise removing a portion of the physical vapor deposition target
or other metallic article to be analyzed. The remaoved portion can then preferably be
washed or rinsed to remove any surface contaminants prior to analysis. An exemplary
rinse solution can be, for example, an acid or base solution in which the target material

is at least slightly soluble.
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[0023] As illustrated in Fig. 2, the prepared liquid sample can be subjected to a laser

beam in process 300. Process 300 can be performed utilizing a laser counting
apparatus. Alternatively, process 300 can utilize a broad band beam emitted from a

non-coherent, broad band light source counting apparatus. Although the methodology
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[0028] The particular wavelength chosen for the incident beam can preferably be
such that the incident beam is minimally or negligibly deflected or scattered by the
solution of the liquid sample. Accordingly, scatter of the beam can be substantially due
to particles within the liquid sample.

[0029] A detector array can be provided to perform scatter detection process 400.

Based upon the scatter pattern obtained, particle size can be determined.
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articul ar | nstances, puri target materi a

WPRICIE o RS o'y kD éﬁ%svar% L@uahgnfﬁrmﬂhﬁ@ Qtdpiged utilizing
s metodélbes sf thé axnvearone@umlatésow&l Wikt frfértﬁa)semd %bl@bﬁﬂtyscbfzp%mcular

| t t |
LA R U b S
Matakeidloh @ggorddnce méh ithrevievanitiom caradetéyening ¢édnianenbint particle/inclusions
aeGHERRIN. dlﬁtp%dﬂt B?mﬁ*ﬂ@teri%ﬁ& u1té)n§|ht§)aﬁ\ﬁ lsgi &g%%%nce with the

particle size for nonnetal ticl es | on _
plueRiiRp cap ba\dilizedyip PaRkzeniagtet mﬁq”@ydwm targpifalrigatiqmor prior to
pasd bicthbasrgbth STRNBEMOdMIGE éénzzﬁjdﬁlaﬂaliyﬂ)edﬁﬂl.@ddﬂoﬂ ﬁﬂgét%n@/or film
{ %ﬁa 3'{3% 'éﬁ? rof Iegﬁ% g%tl %DEJttr?er q’?gg%%tg%n%hgr’e depos ec? f(?rgg or device
constructions are contaminated or flawed. Such information can indicate whether all or
a portion of a particular target contains contaminants, particles and/or inclusions, or
whether contaminants or flaws are being introduced from other sources or influences.
[0033] In addition to analyzing physical vapor deposition target material and
deposited fill material, methodology of the present invention can be especially useful for

applications such as analyzing metal materials such as IMP coils and anode materials.
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anal yze particles nuch smaller than previous
technol ogi es all owed. Additionally, the processing of

wa b@7josmsent i on is | ess [ abor intensive than theCT/US2006/061160
di ssolution/filtering techni ques conventionally
utilized. [0032] Referring to Fig. 3, such illustrates
the particle count correlation to sputtering target
performance. Data presented in Fig. 3 were obtained
fr@ggkﬂ{ee copper alloy sputtering targets utilizing a

iquid sanpler coupled to a LI QU LAZ(r) SO2

parti clBedoentarclaidsd shown, the particle count
i nformati on obtai ned utiIizing nmet hodol ogy of the
i nvention coy
Ui £abi 11ty oy oadd Gttt Wbies 1y BBRELIRSpes,comerising:
fabrication pro‘l’lﬁjé@@”raé%% Q%“ﬁ”ﬂﬂ@ el medarialinal ysi s of

target mat erdnadvirigh SR & @GRot b dleddne i nvention can
determ ne ¢ nI aI rticl /| ncl usj ons cont ent

whi ch can pg(e 6@”90[39 P&fg?'b%{t metgl maienal @d llogiite progluce a liquid
Argampi, $he liquid being dae otanvadidsdlutien bry bade selutiegn be

utilized tog %’c?]é”’dn}{?ﬁ]ethaﬂlg%mﬁg e{t L&l gy (g [¢9 nﬂ%gt laser beam and

fabrication

MW“&W”@!SW bangiberanand y be util i zed for t ar get

and/ or fil migmalngsigmt sbé?ctéréd?fk&% #h9Qk samsBUt teri ng
syst em where deposl ted f| ns or deV| ce const ructl ons

are contam Suc formati on can

i cas whafh e of GBME s e BpRR iespul e meta

t dPgjerial eonerisest lcesirona of naneialipparticled @sl inchobians present in the
I NRdtHITh&BH. Or whet her contam nants or flaws are being
i ntroduced from other sources or influences. [0033] In

additign to naI zin hysi cal vapor deposition target
materi & and ed@ﬁ%'gﬁjpgcdg?"ﬂlwheﬁ%? Hejimpuritigg presers by mefal

t hreatpriab s@nsist essesidlly ofthe anledse omspiaohadtaidisefods dn@finclusions.
applications such as analyzing netal materials such as

I MP coiyl s afgh @ Iyl 9’@ T ntion
clained is; 1. B’fﬁg@of@%ﬁ ] ‘KM tec ums @%SEPF'P%G “‘%“H’ sgmple
rréP%?P”Wt&'%'Nﬁ‘eéﬂﬁlfém% Of @@Wﬂi‘ﬁhéﬂ%gm provi di ng an
article conprising a netal naterial; renoving a

port I 08. of THeemsmbabf dEharitsin ﬁrR‘JuHﬁHsl drééeﬂﬂnttﬁbelquId sample

produce
| | quk%{b n%’% %%%mlaﬁaﬁ%de%'@lﬂ‘r?gsa(gﬂ)ze'& eglrpag@iedslze of less than
s@bottilamm.or a base sol ution; subjecting the liquid
sanple to at |east one of an incident |aser beam and a

non- coper enthddhQask %g?ﬁfﬂer ?thprg% %Sﬁﬁtﬂg ild IMper of

scattered fromthe
particles present in the liquid sample.

7. The method of claim 1 wherein the detecting scattered light comprises
obtaining a scatter pattern, and further comprising determining particle sizes of
particulate impurities present in the liquid sample based upon the scatter pattern.

8. The method of claim 7 wherein the determined particle sizes are less
than 100 pm,



2. The nmethod of claim1 wherein the inpurities

present in the netal material conprise at | east one of
woerogtead | i c particles and inclusions presentPCTIUS19686/061160

metal material. 3 . The nmethod of claim1l wherein the

impurities present in the netal material consi st

essentially of the at | east one of non-netallic

particles and incl usi ons 4. The method of claim1l

whereip i r| t| u

compr 1 Be. patterrar il RIR2 woeb PEaakhe: B8 fase antses
mthan®20 pihie dieetéilerd of claim 1 wherein inpurities

present in the |liquid sanple conprise particles,

wher ei ?‘0 al I Qﬁ%’xh&d @%ldnrﬂ 7%%@?1%@ BﬁteﬁﬁHS%ﬁag@@% bibddl e logs

size of |ess out armb5
f #raHeM.conpri si ng counti ng the nunber of parti cI es
present in the liquid sanple. 7. The nethod of claim1l

wher ei m .t heTtdahethtd Giglann Ftiheraitihb deletminedipdricesizes are less

5% qt[%hrﬂ a scatter pattern, and further conprising
ng particle sizes of particulate inpurities

present in the liquid sanple based upon the scatter
patt er h2. 8. Thehaethedt dfetkinfl wdieedimih@ metabceitaininp@rticle is a sputtering
d‘%‘érﬁétm ned particle sizes are | ess than 100 nm 9. The
od of claim?7 wherein the determ ned particle
si zes e less ter. 10. The
of "ol afn 7 HeaPeig ¢t de aPrictoe paion Sitee SRRLERRRA 'S
I eeamteh@rior]toanys;iﬂterin‘ﬂ\‘mmmlmdetof claim7 wherein the
determ ned particle sizes are less than 0.5 nm 12.

The megpod ff, rﬁétﬁbé‘?;f%l%%%@re‘nﬂﬁe H&{rﬂl ofctﬁ’é‘ﬁ"n@’r Wn?@nal is

article is a sputtering %
clr @nweﬂﬁftwmrwgﬁrﬁ@ tB%FatrQ% ast)@CGHﬁ%d et aI rrat erial is
renmoved prior to any sputtering fromthe target. 14.

The nethod Tie méthodfkimtavheran thb enqnermt)mtammgfarttcle&:omprises a

T RS R TR BT

the netal -containing article conprises
16. The method of claim 1 wherein the incident Iaser beam is a first laser

beam having a first wavelength, and further comprising after subjecting the liquid
sample to the first incident laser beam, subjecting the liquid sample to a second incident
laser beam having a second wavelength that differs from the first wavelength.

17.  The method of claim 16 wherein scatter from the first laser beam
provides particle size and count information for a first set of particles within a first size
range, and wherein scatter from the second laser beam provides particle size and count
information for a second set of particles within a second size range.

18. A methaod of analyzing a physical vapor deposition target material
comprising:
removing a portion of the target material from the target;
rinsing the portion of material with an acid-comprising solution;
preparing a sample for analysis by dissolving metal comprised by the
portion of material in a liquid;



| ayer of the nmetal material deposited by sputtering

froma sputtering target. 16. The nethod of claiml
wob@reswld he i nci dent | aser beamis a first | aRer/Ukm®asm61160

having a first wavel ength, and further conprising

after subjecting the liquid sanple to the first

i nci dent | aser beam subjecting the liquid sanple to a

second i ncident |aser bean1having a second wavel ength

that differs fromthe fi 17. . .The net hod

of 1 i m 16S4RRENE e Sesmple Bart P ek pdeq Q8 A Hrebirem

praod iaches-cpierentbraaddbaaebeand count i nformation for a

first set o [ :

wher ei o scottaany pehEorthd B antd Shoifng Ay of ettoks

p&reses] ie thei seaplerithincupartidledizr @Age-on for a second set

of particles within a second size range. 18. A nethod

of anahgzi ngheaméthy@bfaﬂdm\naméredﬁpgshmblemprbwgmthe sample

mat erj.a ri f t he target
e 1S =t St s BE Ep el 0, 8Bets on-of
material with an acid-conprising solution; preparin
sanpl e2for &amgepdofipjaini1§ ydriEimige petiele sige h@ﬂpsseléssdgan 20
the, portion of material in a |iquid;subjecting the
sanple to an incident beam selected froma | aser beam
and a n- cgher ent b and be det e scatter
o 't he BT msel Magt 6 i MR HE R B b et
proas @ftal |selettbefraamm geowp ddnbisting gb Al CucTieTs iRueW, daghg, Mo, Co,
19\“ géwfq lﬂ%cé %n%bé‘bﬁ‘ 18 wherein the particles

resen e conprise at |east one of
non netalllc conpounds and inclusions. 20. The met hod
of claim 18 wherein the particle size range is |ess
than 20 mnm 2 1. The nethod of claim 18 wherein the
target material conprises at | east one netal selected
fromthe group consisting of Al, Cu, Ti, Ta, Ru, W
Au, Ag, Mo, Co, N, Se, Ni, Se, Te, Ge, Sn and Pb.



