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The invention pertains to nethods of formng particle traps al ong non-
sputtered regions of a physical vapor deposition (PVD) target construction,
and pertains to PVD target constructions having projections along at | east
one non- sputtemetdodse@iﬁaatmgBAﬁ(Sﬁ(ﬂeNBRﬂ@ioﬁHlfPNﬂE‘dF@éﬂ@oh@l@&ﬁbn@qnﬁwmi on
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surfaces. Dep05| 1 on s can zed

fabrication processes to forml ayer§puﬂt€trﬁfﬂtﬁﬁﬂlpy utilized in fabrication of
integrated circuitry structures and devices. An exenplary deposition nethod
i s physical vapor deposition (PVD), which includes sputtering processes.

[ 0003] A physical vapor deposition operation is described with reference to
a sputtering apparat us 110 in Fig. 1. Apparatus 110 is an exanple of an ion
netal pl asma ?pﬁ aratus, and conprises a chanber 112 having sidewal | s
114. Chanber TEEHN! AL {})-:FHDcaIIy a hi gh vacuum chanber. A target 10 is

provided in a oquer rmé Ihﬂerﬂfontpl@ﬂalns?tbalﬁﬁllﬁﬁds o AfimigPaRRle teipe albh§ nos- pr ovi ded
i ned on,a hol der

in a |l ower ion Subst et

1207 whi'ch | gEERd potodnst s BBGTahveBP PP AL HED) iiEeteor Pl 308 Peht be
retai ned wt o BUDtsébbtecopstpyptions eyingprdjestiond slotg stheasnpne dri-siutterd regiore| ude a
power source. An upper shield (not shown) can be provided to shield edges
of the target 10. [0004] Substrate 118 can conprise, for exanple, a

sem conduct orBAﬁkNGBQUIﬂD@F'ﬁBE INYENMTIONanpl e, a single crystal silicon wafer.
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pal‘tl cul ar ap atl ons rirse one or nor e
of nickel, tanbwatﬁﬁur&ap@%rﬁ)wltl@@m@pds @ar\hﬁ wilizgd laifpvwmtxﬁlsqmlcnnwmm

pl atinum p%dreshdrarproééée&stbe&nﬁaﬁré WieRlyURlizdd6 tbHbdten QP RitRfate®r € al | oys

of the various net . l'ary targets can conprise one of nore of
vari ous mi xt GHediry %B&%ﬁﬁl@ icg$-| ’(Wg"e”?ﬁ’ﬁ!}’ derashion msthadhis ppysical vaPPN,  Ti / Nb,

Ti/Wand Ti/ feposhldd papgwh[dp,a,ﬁums@plmﬁﬁ@ gobéggestarget or can be part of a
d froma surface

ot back gLl SeRCT e S St LR hered Laama u face
represent ed Byutarihgappdkadds 11 000Gy, 1CHppatUsyl,10tidien examiplesfanh iommetal plasméa | |
leave the t arl%g) a%bjér];%%ean'an co?npﬁgggjéaéhamber 112 having sidewalls 114. Chamber 112 is
typically a high vacuum chamber. A target 10 is provided in an upper region of the
chamber, and a substrate 118 is provided in a lower region of the chamber. Substrate
118 is retained on a holder 120, which typically comprises an electrostatic chuck.
Target 10 would be retained with suitable supporting members (not shown), which can
include a power source. An upper shield (not shown) can be provided to shield edges
of the target 10.
[0004] Substrate 118 can comprise, for example, a semiconductor wafer, such as,
for example, a single crystal silicon wafer. A metal-containing film can be over a surface
of the substrate in particular applications. Target 10 can comprise, for example, one or
more of nickel, tantalum, titanium, copper, aluminum, silver, gold, niobium, platinum,
palladium, tungsten and ruthenium, including one or more alloys of the various metals.
Exemplary targets can comprise one or more of various mixtures, compounds or alloys
including, for example, Ti/N, Ti/Nb, Ti/W and Ti/Al. The target can be a monolithic
target, or can be part of a target/backing plate assembly.
[0005] Material is sputtered from a surface of target 10 and directed toward
substrate 118. The sputtered material is represented by arrows 122.

[0006] Generally, the sputtered material will leave the target surface in a number of
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1 16 JANUARY 2007 different directions. This can be problematic, and it is
preferred that the sputtered material be directed relatively 0{({]’@9@&]’%&'2&50?0
an upper surface of substrate 118. Accordingly, a focusing col 26 1S
provi ded within chanber 112. The focusing coil can |Inprove the orientation
of sputtered materials 122, and is shown directing the sputtering materials
relatively orthogonally to the upper surface of substrate 118. [0007] Coil
126 i s ret ai differeni ditectionsh Jhisean be rdplenmaitipantigs preferteddinad thghspatteredxt endi ng

through st deyfaldia il aifebRatabhveRfhn %%llﬁt‘&r&t@&}eﬁéﬂ%@!ﬁ&b&%eﬂsCha”ber 112.
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pi ns al ong amngré\ethé Sfieriatichas SputferedGRatbriale fa2, andlisaRBWR BirectiRg tHefsplathy 132 of
the retaining screws al ong the exterior surface. of chamber sidewalls 114.

[0008] Spacefdtetials reivelPHPERIY 19 1hS UARSS SUARE %?\ébsdﬂel i18ed to space coil
126 from si ctcmill s Cbit426 [sqe@%dwtﬁ.hlcﬁambé‘ranzwb;ﬂfs 1129 V\fﬁﬂih(lﬁé bhawh processes

if particles are rti a, depaosi ted
1 hrand_dr SPRPOEIGGh shPyplE inacolehs Aiso frevar kvl i1 ampe T est r e
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e for (s have DelatsIGErT8h ARy s Meais bR% s Eh TR e RRet feed o>
formati on. Fouil i26séraharethdn eettbf hbadst 138t thmsretlammg satawsi ateg theexteronsarfacext ur ed
surface al O%hﬁhﬂ@%%ﬁall? 4& target with the expectation that the textured
surface wll es forned along the surface. Also, knurling and
machi ne scrol[ﬂ@Qﬂ@ h§\¢§06t§%éﬁ0 exiend araend! pins 128 amnd aretutiized t@ﬁpacércgéﬁ%iwmaces in
an effort toggseakqiappropriate textures that wll trap particles. [0011]

Al though some of the textured surfaces have been found to reduce particle
fornation, tHBOQ®Arti clRroblgmggan eerur i depetiipiritrosespes if particlesaredfeymeddiasi r ed

level. In Sﬂﬁﬁthé®§h@@§%§n famhﬂoh%bwtemﬁpéhdad@u&lmtéd &u;sér@é‘seof@{emmt ar get
can ultimte Qrmati on of ve

I t f |1y
o b o oot e Sea R ool tetE which SR sk A rPLIGES SomeRtTEt had at
soget poit nt OIt partitled ﬁg{}@m a deslyedinmaendl Blﬁirlrfg&{jegfeéltJonTmﬁcesééé ns can fall togt 0 a
subsirate ur a C, ause er e e
S hg t e PUBSTIS o e R rafl BT Eadh IR PVBeRas RS Bl iiepRtce
t ext ures whi formétione Foeipstahce, treald blastingdias bwhwtmeeostorfm’m a tegtupevbiduniacé nur | 1 ng.
[0012] Anot hglﬁng%i&m/ﬁ@o'fﬁtérB&twilthm?e g@%@ﬁén%aﬂﬁe ?ex{u?’éint é”rﬁge %'Irtﬁaice can

itself
particles formed along the surface. Also, knurling and machine scrolling have been

utilized to form textures on target surfaces in an effort to create appropriate textures that
will trap particles.

[0011] Although some of the textured surfaces have been found to reduce
particle formation, the particle formation is frequently not reduced to a desired level. In
some instances, the texturing on a sidewall surface of a target can ultimately lead to
formation of very large particles. Specifically, films of sputtered material form on the
textured surface over time, and at some point the films peel away from the target. The
films can fall onto a substrate during a PVD process to cause a defect in a layer
deposited during the PVD process. This'problem is frequently encountered with
textures which have been formed through machine scrolling and/or knurling.

[0012] Another problem is that the formation of a textured surface can itself
introduce contaminants. For instance, bead-blasting typically utilizes particles blasted at
the target with high energy to texture a surface of the target. Some of the particles from
for the blasting can be imbedded in the target during the blasting process, remain with
the target as it is inserted in a PVD chamber, and then fall from the target during a
sputtering process to become problematic contaminants during the sputtering.
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i ntroduce contam nants. For instance, bead-blasting typically utilizes
particles blasted at the target wth high energy to texture léiKﬁ@&SY%m
the target. Sonme of the particles from for the blasting can be I nbedded In
the target during the blasting process, remain with the target as it is
inserted in a PVD chanber, and then fall fromthe target during a
sputtering process to becone problematic contam nants during the sputtering.
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sputtered surfaces of a tarqet construction during PVD processin It woul d
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target const uction I, N\VE one aspect, the
invention in ?’U&E@’ idﬁ?i%lﬁegzﬁa&fgsﬁﬁs%’wwﬂ a 9??%?%§'°§ﬁrface (such as,
for exanple, a sidewall, flange, or non-sputtered region of a sputtering
face) of a q@? A pattern of projections is formed al ong
t he non-sput %{Qpﬂé@\lﬁﬁ{)? l%@ﬁ)@@j ections are bent. The projections are

al so exposed [001d] par t iloloss aspect, thenmvantonbtiudes aimethodof réadingragjoeet i ons. The
proj ections t e r i he
bendi ng of tgﬁﬁprgjsgﬁ‘?%?)ﬁgm% g;f%? rﬁaéodn%éﬁza”eﬁngg ?{p’%%@@rﬁ?lé%ﬁe |°§cl %d es a
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sidewall proximate a sputtering face, and comprising a repeating pattern of receptacles

along the sidewall. The receptacles have inner surfaces, and the target construction

further comprises microstructures on the inner surfaces of the receptacles.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] Preferred embodiments of the invention are described below with
reference to the following accompanying drawings.

[0018] Fig. 1 is a diagrammatic, cross-sectional view of a prior art physical vapor
deposition apparatus shown during a physical vapor deposition (e.g., sputtering)

process.
[0019] Fig. 2 Is a diagrammatic, top view of an exemplary target construction
suitable for utilization in methodology of the present invention.
[0020] Fig. 3 is a diagrammatic, cross-sectional view along the line 3-3 of Fig. 2.
[0021] Fig. 4 is a view of an expanded region of the Fig. 3 target construction

(the region labeled 4 in Fig. 3), and shown at a preliminary processing stage of an
exemplary method of the present invention.
[0022] Fig. 5 is a view of the Fig. 4 expanded region shown at a processing
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process. [0019] Fig. 2 Is a diagrammtic, top view of an exerrpl ary t ar get
construction suitable for utilization in nmethodol ogy of the ARY2 07

i nvention. [0020] Fig. 3 is a diagrammtic, cross-sectional VI ew along t

line 3-3 of Fig. 2. [0021] Fig. 4 is a view of an expanded regi on of the
Fig. 3 target construction (the region |labeled 4 in Fig. 3), and shown at a
prelimnary processing stage of an exenplary nethod of the present

i nvention. [&&8d2dubbbdqlienbtoithatdf Figeyy of the Fi g 4 expanded regi on shown at a

processi ng JANUARY 200 nt to that qf Fig. [ 0023]
Fig. 6is a 3?@%‘ of tﬁgg[g%av&we&%%e% erq "eHnANSY n%?apcfr?)‘geé"‘@@?ng st age
subsequent tsagesaibsedqueni ©.thd.of Fig024] Fi g 7 I s an expanded view of a portion

of the Fig. uct ur . t Fi 4 expanded
regi on shom?%@‘lg proc 's7i ‘%g%g Qﬁée@%'%‘ggﬁéﬁg?ﬁ* ?f\%?ﬁgf E'@%ru g 6. [0026)
Fig. 9 is an[e0@hnded Rig.&\is efview qhthet rigrd exfpanded regign si®vet atacrogessing0027] Fi g.

10 is a diagg Q%E@bﬁ ue PBtNét%Y"F fgan exenplary target/backing plate

construction utili Zation in nmethodol og \E/ of the present
i nvention. [{0028] Fig. F'QE is 8n axpandest wenrat @ eortien efdhe Eige 8 phurivrevi ew al ong t he

line 11-11 Ofoqs7) 0. 10 BETAL bistalleR! B LS oPn Db MR FRRRCRNEORIVENTS

[0029] This disclosure of the invention is submtted in furtherance of the
const i t ut i oneANSYHAtBD Switabkyfot wilization in pgthadglogy-Ridhe rreseRlt BNBRIONt he progress of

science and [ogpeful arri§™ 1(fa biaglathnatic 386dsiktichal viewARAY tHEIMel AvEAINGF ON
enconpasses ‘glew textures which can be fornmed on one or nore surfaces of a

PVD t arget or t@rget/backl ng plate assenbly, and utilized for trapping
sputtered materials which redeposit on the target or assenbly. In a

articul ar ' | e, a bent scroll

Batterg) ar Zﬁgﬁ@%ﬁ Eg%gdn@ Rfshgta? éﬁ%ﬁ%%ﬁﬂ&d@ﬁgﬁlﬁégﬁ or target/?)acki ng
pl ate assenbl[§029% f or nijscdisdiasiues of tzepipventjon Ersebisitted frefuriberasgaufiier ed sur f aces

can include Qﬁ}ﬁ‘f?dn'al @Hp&%%%fthefd §II}9aZ et YA HEGE PronRG T pr S&Qséﬁ%gﬁée%d

surfaces al ong projections can e expose
particles touseﬁugﬁ r(A§l9i9f1a gtiapf8)t he proj ections. The projections can be

consi dered Y@odoPr M a THRGHRNAGPerRoMPAEIRE RS tékkurds WhiBiP BAr Sk RFR&d 0Bk &he
roughened surfaces of the
more surfaces of a PVD target or target/backing plate assembly, and utilized for trapping

sputtered materials which redeposit on the target or assembiy. In a particular aspect,
curved projections (such as, for example, a bent scroll pattern) are formed on non-
sputtered surfaces of a target or target/backing plate assembly to form particle trapping
areas. The non-sputtered surfaces can include sidewall surfaces, flange surfaces
and/or non-sputtered surfaces along a sputtering face. The projections can be exposed
to particles to roughen surfaces of the projections. The projections can be considered
to form a macro-scale roughness of a trapping area, and the roughened surfaces of the
projections can be considered to form a micro-scale roughness of the trapping area.
Thus, the invention can include patterns which have both macro-scale and micro-scale
roughness, and which are utilized in trapping areas.

[0031] The utilization of both macro-scale and micro-scale patterns can be
advantageous. The macro-scale pattern and micro-scale pattern can significantly
reduce material fall off from a target and/or backing plate surface. Also, the formation of
a micro-scale rough surface on the macro-scale pattern can effectively reduce problems
that may otherwise be associated with cyclic thermal stresses occurring during cyclic
sputtering processes. Specifically, a macro-scale pattern alone (such as, for example, a
long machined scroll) can trap re-deposited materials to form a long film within a
trapping region. Thermal stresses (such as stress associated with, for example, a
different thermal expansion coefficient of the redeposited film versus the base material
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proj ections can be considered to forma mcro-scal e roughness of the
trapping area. Thus, the invention can include patterns which have both
macro-scal e and nicro-scale roughness, and which are utilized6HNYARYZAY
areas. [0031] The utilization of both nacro-scale and m cro-scal e patterns
can be advantageous. The macro-scale pattern and mcro-scale pattern can
significantly reduce materi al fall off froma target and/or backing plate
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the PVD operation. The non- sputtenng region can encompass for example, a region
proximate sidewall 14 corresponding to a laterally peripheral region of face 12.

[0034] As discuss above, a problem with utilizing target construction 10, or other
target configurations, in sputtering operations is that some materials sputtered from face
12 can redeposit on other surfaces of the target construction (such as non-sputtered
regions including the sidewalls 14, flange 16 and non-sputtered regions of face 12).

The re-deposited material can ultimately fall from the target construction as particles
during a PVD operation. The particles can deposit within a layer sputter-deposited
during the PVD operation to detrimentally effect properties of the layer, and/or can fall
onto an electrostatic chuck provided to support a substrate. It is therefore desired to
develop methods for treating the sidewalls and/or flange and/or other non-sputtered
surfaces of the target to avoid particle contamination of a sputter-deposited layer.

[0035] In accordance with an aspect of the present invention, surfaces of face
12 (the non-sputtered surfaces), sidewall 14 and/or flange 16 are treated by new
methodologies to alleviate particle formation. The treated regions can, for example,
exténd partially or entirely across the regions indicated by brackets 18 in Fig. 3. It can
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are sputtered in a PVD operation and a region fromwhich materials are not
sputtered in the PVD operation. The non-sputtering region cafsgRRNIAS2007
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peri pheral region of face 12. [0034] As discuss above, a problemwth
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Fig. 5ill U%Iafté%et% FARGNEPHe b @ﬂérﬁ@ro% ﬁfc?@ﬁatéhﬁﬁﬁ?&ajn b%”sdﬁé‘éqJéﬁW‘foFrﬁ&at ed to

forma pattern of proj ectlons extendi ng across a surface of the sidewall.
Proj ect i ons (diggusgembejew); Jrhﬁé’dolﬁ‘it'PP*F 22 FR) ¢ Teumsslip @rdanginerfifom 28Puthperol | ed

(CNC) tool, jkghusbbid sd@et #eh, vith a@bﬁ'ﬁfo @Hlnbﬁbélﬁg B%NBI ne pbﬁi@ular aiptlcations
correspond to a scroll B ttern.

mpl e L b t ilized to
Ut nto s derIPoHaPs AR Op TS IR A<D RV BS PR AROUAE IR 25 AT devi ce
can be util iabegt 800TR) wifSabiodt 40 BPIceNR thpidat. AnshebBiad thel b6l qafbeai & ondte
P SRR BB R S5l BRI i s 1o 4 e
referred to ssurfaceraidlange pa{Rige 3 and/or ribinssputierad syidnsef menéraNemamMyaor
m cro-patter %d& Qﬁatlly ?&Brrﬁﬁnoﬁ%?ﬁw%%&g&ao}{s &855@1@ sidewall surface 14.

[0038] Fig. 6 shows expanded region 20 after the projections 22 have been
subjected to a mechanical force which bends the projections over. The mechanical
force can be provided by any suitable tool, including, for example, a ball or roller. The
bent projections can also be formed utilizing suitable directional machining with a CNC
tool. The bent projections define cavities 23 between the projections, and such cavities
can function as traps for redeposited material and/or other sources of particles.

[0039] Referring again to Fig. 3, sidewall 14 can be considered to be proximate
sputtering face 12, and to form a lateral periphery of target construction 10 around the
sputtering face. The bent projections 22 (which can also be referred to as curved
projections) of Fig. 6 can thus be understood to form cavities 23 which open laterally
along the sidewall. The cavities 23 can alternatively be considered a repeating pattern
of receptacles formed by the bent, or curved, projections 22. The receptacles 23 can
ultimately be utilized for retaining re-deposited materials, or other materials that could be
one of the sources of particles during a PVD process. The receptacles 23 have inner
surfaces 27 around an interior periphery of the receptacles.
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(di scussed below). The projections 22 can be formed to a density of from

about 28 per inch to about 80 per inch, with about 40 per in '
typical. In particular applications the projections can be f ?ﬂgﬁ%qﬁz%”

tool having from about 28 teeth per inch (TPI) to about 80 TPI, wth about
40 TPl being typical. The teeth of the tool can be in a one-to- one
correspondence with the projections 22. The projections 22 can be forned

across a sugdoasg of iflt@@g@ﬁé% &erce&) R@@) @rden@éumm@eedurraégbpns of face
12 alternati veI r t he ectjons aI ong the

si dewal | sur'f9€ Coi‘ﬁ"uclt'%g%%' eFl‘fd r%&ﬂﬁsng%ﬁ’&ﬁ%l‘é‘ﬂ‘sfd@b‘?ddﬁt rleptalion ¢fhe
proj ections Hg. @&N@sﬁtﬁ&mavmu@pm{&ﬂvnmmy.ﬂB@h\@nasrmlctsfcmﬂmanvdfmcﬂﬂ(rbends t he
proj ections ver The chan{.‘cal fforce an Eeh grov | -Y ¥, L{I t ab
Pool <1 nol adrhgn e PnBERERESE san gy v B RO Ry PE USRS Can
al so be f or médriguB) drisidemgrabui Aabidingtli, thedtveotial entampasses gspedihinavh@N@ t ool .
T Dent P OBl R IE L RaZa N oS &bk MRaRe! AR RAb Ak Scfnd Such

cavities eposi mat er /'or ot her
sour ces of gwr\tedmlr@@QtIO[@@@Q?mR@lfaéqngla@dea@éhoﬁthﬁéarsefg)mstruoﬁpmmw cavifiegan be

consi dered tg, ¢, ﬁ%‘tb Qlon f?m‘éts§ Pﬁh dcn@g‘?{vﬂ]v?e o GbvirRval u’ﬁ}gv@rdl Haer al

periphery of tar ruc I on aroun sputterin The bent
proj ections SZ@“@\V%@W"%‘Q?\ relptiye twere@fl@wmetwrfase @Uh@éﬂuneﬁf‘@faéét lténs) of
Fig. 6 can t{usfs tHélgkﬂm%h@g)Qcé%Je%éaM&ﬁpgﬁs&%cmrcphr&es@of@b@rnmbl

along the sidewall. The cavities 23 can alternatively consi der ed

repeating pat fettive oqgntqt@&@b{hg@pggequpmygpe P‘i‘féeq)%rﬁtecn‘?ﬂs @ter &8N asr oj ect i ons
22. The reCGﬁkBl@eﬁth%n §arﬂ6\ﬂar dilehiati®r 6flthe faRjetibdrstractidnfrelativeab ah BuBRe
re-deposite ria o

| f th
of par 1 ol cardih fgeieprphptias e Bt B2 ooy SPiEre ot acee
27 around arupwatcesuriace pethe fergetyconstruction, dewreyrrd sirtese of thbGargaitdhBYUCEON) 7
[0040] 1T the %L{f&fe' &%besrgFJe?S&s?rﬁct{oﬁ 182 v v%%e Stk tirhecbnsRitbn: surface

of target cons ction constructron is consi'dered in
the orient atbubforpﬂrpOFe‘sg)f lrsyrpra’ﬂnetmm@wtowmrtdtbsclemmihdﬁwﬂmarﬂw gurfagen ot her

aspects of tééﬁ HeB¥ReIdrad agﬂamed @?Ewﬂ—faw% UnHENERd Hﬁé’ﬂlgﬁa‘ﬁbhsgﬂ?of‘iﬁé‘ form

cavities whi open upwardly 1n e orientation si dewardl y.
Accor di ngl y,SP!Jﬁ%”riQWémq tgrihedicashonaly el theperings ¢frthe/\mvm¢s@3 f@fpl@dtb&rl ng 'face

i s defined agnaA giip@ionsface of a target construction, and in which
curved projections are formed along a sidewal | of the target construction to

form caviti ef004khi ch §5én bPéf’@’ﬁ?Q%‘?”%ﬁr@h@ePﬂ‘é“@lMPI“PWW%H@ % nore of a
downwar d, upmhEtieHA whidnigr@t cbrefriicioh ab isutinigbiatd u@uﬁn@ecﬂ fhea sittbriRd upper

S ace O BB  A TSl el LT, SR SRYY P oo 1o
advantageous that the cavities open in the shown -downward configuration relative to a
sputtering surface 12 defined as an upper surface of the target construction.

[0042] Fig. 7 illustrates an expanded region 30 of the Fig. 6 structure, and
specifically illustrates a single projection 22.

[0043] The curved projections 22 of Figs. 6 and 7 can have a height “H” above
surface 14 of, for example, from about 0.0001 inch to about 0.1 inch (typiéally about
0.01 inch), and a repeat distance (“R") of from about 0.001 inch to about 1 inch (typically
about 0.027 inch). The distance “R” can be considered to be a periodic repeat distance
of the curved projections 22.

[0044] In particular aspects, curved projections 22 can be considered to have
bases 25 where the curved projections join to sidewall 14, and sidewall 14 can be
considered to have a surface 15 extending between the bases of the curved projections.
The curved projections will typicaily have a maximum height above the sidewall surface
15 of from about 0.0001 inches to about 0.01 inches.

[0045] Figs. 8 and 9 show the projections 22 after they have been exposed to a
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a relative orientation of the cavities fornmed by the curved projections
rather than as indicating any particular orientation of the t

. ) ) UAR¥ ﬁ007
construction relative to an outside franme of reference. Accor |ng e
sputtering surface 12 (Fig. 3) may appear as an upward surface of the
target construction, downward surface of the target construction, or side
surface of the target construction to a viewer external to the target

constructi OrbreséutliedsMeanlp@ﬁleBs(ﬁg | Hiéa@lﬁﬂ&ﬁh@)ﬁg fdrini rRicibisBedtaresie2 and t he

| h f || ed f
Lo umaer o ar e binS Mol S ARubS Rl e Pelpl B0y RERrate " 20

di rect i onal iitip thd recbgadee?t tmgsugifenttthﬂanw\suﬁa@s 2Z3as shrowwdl by curved

proj ect! NS fdoge 0041}rhg{paﬁ@|@sB@ﬁfgvﬂn}tﬂgﬁ@mﬁm@ LDR BRBL, f¢ 23 open

upwardly in orientation In arget cons I's ultimately
to be utili ze@niple, angpuneref nlgconcmahﬂﬁeaium@home splisk H&X Ggepl as soliche chanber

12 of Fi 9. loardAGHSS d%' W%?pahn&legé&n&%e 2AHHNARIRARGAMEN) haaéleéﬂ"'ﬁg §8ytdr s open

in the shown downward con uration relative to a Sp ut erilng surface 12

defined as antresyied afiqu fQTEeHO 9! el 32pgRTovedhe PrTsies- ofor ingienge) i theg. 7

i1 1ustrates uicsRRRPAS SiRGnAAKD Gfaluifurrodde, & Gédrily stéeanasellitilizdeeci fical |y
Illustrates a single pr%ectlon 22. %0043 The curve %Foile ctions 22 of

Figs. 6 and VYhetE%iﬂpFPé‘?Fé'o ??e?fﬁr?B(P@%ﬁdt 87 or stiggm pkclean teta! aadgryee, from

about 06_000 IbrugHel wite aakppiophatd brubhihg tdol piueRbs ¥ mbwsh).oA@mnamcétbearredad a
repeat di st

"R h .t t |1
bout 0027 TR Fear R st e DU ool IREEBPGR of s FANSEP! ot ¢
repeat di st anitaly uifizedhe faordivets $a ajneist essarstiaBPof, pOtbhdist dfinvaiatild partidlesr aspect s,

curved Pr ol LSRR 630 B GONhIEHEdeh finb 316G 10AREA B MIRLE chilot T o
projections joIn tO SI and Si & ewa can pe consi ere fo have
a surface 19nepadicdiangsisst, ihecreetiiastiogmedials 24asit Py owdjy apdtlbeibeas. The

curved prof egidiigh dhlibcrbdl BRI RrPati| BUBCILAMAImERIN hhe si dewal |

surface 15 o om about 0. 0001 inches to a . i nches. [0045] Figs. 8
and 9 show tiefepsblyfesm abpis 50 10 alfoub2000HBIgroHAGR A tynigaly Bamabogt 109 1a 6
JANUARY 20073p0lf s50SHIcHZiReh A eam of partlcl es (e.g., bead-blasting) to form
m crostructures_32 extendi n% along the p Lectlons as cavjtjes or divots.

The particl e$047ksf er aﬂ-lh§ bga B'@P‘ﬁ\gé’f therﬁr%sef‘ iBvertier prmbe endvigted gt Mgefyhen t he
i nner sur f acewerdfedsaresthanng pre{se@éﬁlyp‘ébﬁ)f lpﬁéﬁdrﬂéréées\dé@dvh’idh dafréucha

m crost ruct Efglsnoggq]agg%l f?té%,)ar{lg? @npﬁorhe emgecs)d’edrlrr%t(rauc?uress tréalltec Vvlthcar bi de,

al um num oxi
the present invention. Specifically, prior art bead-blasting is typically conducted at

pressures of at least about 80 pounds per square inch (psi) (i.e., is conducted by
pushing particulates at a structure with impact pressures imparted by the particulates on
the structure averaging at least about 80 psi). In contrast, bead-blasting of the present
invention can be conducted at pressures of less than or equal to 20 psi. To further
reduce a likelihood of bead-blasted particles remaining imbedded or otherwise
associated with a surface treated in accordance with the present invention, the surface
can be cleaned after the bead-blasting by mechanically brushing the surface (utilizing,
for example, a wire brush), and/or by spraying the surface with a volatile cleaning agent
(e.g., by blasting the surface with CO,), and/or by spraying the surface with a non-
volatile cleaning agent.

[0048] The sidewall 14 shown at the processing stage of Figs. 8 and 9 can be
considered to have a surface comprising a trapping area with both macro-scale and
micro-scale structures therein. Specifically, projections 22 can have a length of 0.01
inches, and can be considered to be a macro-scale feature formed on a substrate. The
divots formed within the projections can be considered to be micro-scale structures
formed along surfaces of projections 22. The combination of the micro-scale and
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carbon dioxide. If the particles conprise a non-volatile material, a
cleaning step can be introduced after formation of divots 32 %gAWzéda,e
particles. For instance, if the particles conprise silicon carbl de or

al um num oxi de, a cleaning step can be utilized wherein projections 22 are
exposed to a bath or stream of cleaning material and/or are brushed with an
appropriate brushing tool (such as a wire brush). A suitable streamcan be
a st_re?m COMidr&-stee Stlctuted 24A dievigie| ardi evan prvest mipd@masﬁésch@ai | f the
particles initi

consi st of, R?%‘f'%\‘fs,w ié ﬂﬁ%ﬁijilféfléﬁeug% Fe%frgjﬁ'@ﬁmg%s'%% ?ncgrpog%'o or §é orﬁa%se B {1%{ hen t h e

cl eani ng stejmpds@dﬂdYe&d above can be omtted. |In a particular aspect t he
bead- blastin ia i f ' [ S
conduct ed to f exa%‘g &gqfﬂbéoe }@%\{ g%@tc ?fé@%ﬂyé@%@@%&'g?%hl@r%@ f&gﬁ

preferably fth@mlca@ﬂiwctuw andreiggions 29 eftervending theaqiojsgtionawrids ta/ks cal |y from
about 100 t q;,q8Rk tﬁ’ﬁ%d“h% goﬁ Q%n{ﬁésse[s%?]asﬂa&% (hsﬁsqhb%mtwm R4 the

present i nventi on can conducted at nuch | ower pressures than t he
pressur es tyD'FE?éVUQSWeﬁﬁTedeéﬁdtPflﬁF Bhesdiag thegipiestiopsn Speciisally, groiedties 44hood

that bead- bl @atReupRERH & @e%dvuléslnn 80REBroesdeRdesel ol Fif. bUsidEUBSedueRBied Wi th
the present invention. Speci art bead- bl B t| ng is typically

conduct ed at e“bt’%‘@%’lﬁ‘@%b Jrg %ntﬁé%ﬂbsﬁ'ﬁtﬁﬁ‘ﬁywl‘??ﬁﬂ%]?eﬁ% ast%are inch (psi)
(i.e., is copgbsot ed byrheprsdvtions sfiFigslb-atoan batformearardngtsume owal bf thepact

ressures inpart a at es ure ayv ng at | east
gbout 80 psirrgg'On ﬁgé’gﬁ'?‘rgs@&om b%@?’? Qn%f’a'}‘ﬁé rﬁfaéie@r?fpar}ﬁ@g%npgn can be
conduct ed atanmeﬁsuraed/ooét lbass partiaiyralang flaggeal 6 aml/@Gaigrgi nonkputtersd kdarallyr educe a
l'i kel i hood . r
assoct ated erRarEPRE Sl 02 1 bETCAS B td ABBHATR A BLIEIMAL o1
t he surface almmlc!ﬁavedi Isadignsdl 4aendder withexteshbentindnglongipnigp 1@@@H@nw&laelxteyldbr ushi ng
the surface e(n‘tlFé\)) +|5ﬁqwon sl %re@@é@l‘lﬁpenﬁh(%}’hlrH@gl@ﬁﬁéfh%ﬁeﬁ‘d/ or by spraying the

surface with | eani n égg asting the surface with
C2), and/ or [Q5&51bpraylF|'Qj 2 gad §d'#‘$t @a\mqnﬁhtalcmsaet opBtauction: Rersensiahg agent.

[0048] The %r@ﬁﬁ&@'skull%ﬂthé@ﬂ\ml @Eoérﬁ% tﬁét%ﬁ@t?e?ﬂna%r§ét%ﬁstﬂfotn§risga%n a§3soand can be
considered to have a surface conpri sing area. W th both

macr o- scal o RIS DetIEPIe ChRUPEYS, §B? el g §RLNSTINgARIGt CaB0S] ect i ons
22 can have ppnbeh@tdbarking.plte prici e eravision df thafarkst icQ epwt:éﬁh@dhér@bd_@@s@h
AR T R S S e A N
surfaces of gonsiuetion carshé22.any Hesied sbapea including fthe shapeiotthe neralithicasmdetHf 16
JANUARY 2007 Figs. 2 and 3. The backing plate can be formed of a material cheaper than the target,
more easy to fabricate than the target, or having other desired properties not possessed
by the target and is utilized to retain the target in the sputtering chamber. The invention
can be utilized to treat target/backing plate constructions in a manner analogous to that
described in Figs. 2-9 for treating a monolithic target construction.

[0052] Figs. 10 and 11 illustrate an exemplary target/backing plate construction
(or assembly) 200 which can be treated in accordance with methodology of the present
invention. In referring to Figs. 10 and 11 similar number will be utilized as was used
above in describing Figs. 2-9, where appropriate.

[0053] Construction 200 comprises a target 202 bonded to a backing plate 204.
The target and backing plate join at an interface 206 in the shown assembly. The bond
between target 202 and backing plate 204 can be any suitable bond, including, for
example, a solder bond or a diffusion bond. Target 202 can comprise any desired
material, including metals, ceramics, etc. In particular aspects, the target can comprise
one of more of the materials described previously relative to the target 10 of Figs. 2 and
3. Backing plate 204 can comprise any appropriate material or combination of
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macro-scal e structures can alleviate, and even prevent, the problenms
described previously in this disclosure regarding undesired i g QA RPAILY uyyof
particles into sputter- deposited |ayers. [0049] Although the exenplary
aspect of the invention described herein forms the mcrostructures on
projections 22 after bending the projections, it is to be wunderstood that
the i nvention enconpasses other aspects (not shown) in which the

m crostruct Uﬁﬁéna’?é @né Qéﬁwhupmu%rrbﬂs&@mhrrm@ré htdl, 8iettdd, erexarbpiecode al | y,
proj ections ject ed to bead-bl asting at the processi ng stage of
Fig. 5 and fE%IB?ﬁ%GQHFP@ ‘bent, rather than being bent and subsequently

subj ect ed t o[desap- bl a@bnstgxct@r[)ﬂﬁ)ﬂias'ﬁmqtarehmﬁtbcﬂnstamt odnsﬁi.lgs)n 19-BFigan be
for med alon .. L he

proj ect | ons A GyAes gy palsBfersh 28 A laenhd oo i, SEBOAN MEhba 100 | o
partial ly alflange 16. ahlgeofyerlmdmﬁpaﬂtwﬂ@swrfmes?fmonetr@tion 29Qea beytreawri pher al
regions of fvﬂﬁ%é’tﬁ%dc}v%y%@fhre'? eﬂfm@e?ﬂ@ﬁ&ﬁwilaﬁﬂﬁ tﬁHt?éa%‘ﬁEht%%Weblab% end
entirely along side ace 14, and/or wll extend entirely al ong
flange 16 arvdihgefeygnee tekipe @ /éqwrd*rzglwaﬁpmegt qigrehepniregioretf ofeoastaclign
peripheral r®gi-gRse@bakace 12. [0051] Figs. 2 and 3 illustrate a monolithic
target construction. Persons of ordinary skill in the art will recognize

that sputter (995t ar get ddftﬁmqe@@fwe@ﬁ@eﬁw%ﬂrs@o ¢ 5igp 1 8od ensyuetiondOef ng pl ate
constructi orrg. 339eft siieadil W of mesmgltﬁafohétgmh@{ Betidssbibe sidewanlerth bekingbacki ng

| ate prior QVi S e tar tter n such as the
P harmer " tos et B pid A Pabinital 2 abehtEbe), Wndea it Searaled BElR Fla 3ol ot o
const ruct i orconstruchaviacladsd attysa taegbt skiapall. Thedteatidrggibings shiapeigfi1t he

monol i thic target. (2,{ ca thgss'{‘%rade:{’] icte tr;- NSRS Icg%fi%gév?all O?%?ﬁ(inr? @%tg‘iﬁ of a

mat eri al cheaper or e easy cate ar get

or having otdmdfordmcleé'dppfooped alp@a nUBW¢b@$©'gst@@2 Byditibmally ar gitarnaiinely.i s
utilized to nt ﬁsfpéb% j i n can
be utilized t@%{r?értgdategﬁ arcgétg % %%I etf(%g{r?gt% II‘OE‘Q'[I 0 1? %Wor%ﬁﬁrﬁdd@

anal ogous tcpartmtrapaé@meﬂ@mguamonrsgyﬂered portign oftfaeeatd. nidrecpantinirolransivhe bear get

const r uct i Oferf ARl m&hamog%hem&al iclinbl dodEtiodufin 30refoNEETR) Ay, 4L gr g6t / backing
pl ate construction 0 which can be treated™I n _accordance

wi th net hodol®§§! of tﬁBeEﬁ’%@égﬁgo ‘FW@I‘R“P’(‘)%OO ¢34 hedieaied tpdorpatiiietrapsy and 11
si m|ar nunggngwiddwald eeditnislandRen@sspiltered 6o ns&bméespluﬂerd@sraéé béforg ori gs. 2-9,

wh t 200 02 bonded t
o R EGinhd e BT R S P e o
i n the showvoastaetitr gan SBteeaJtmndforbmmwatparagmg skieath redjidoacakiiogfigrigat e 204

can be any su %B&?{L rg;%pg%eé tr?eclga%ﬂfna%lra\t% % H@@&ggmeetglget S'Pyp?c%hy,%g%qhor a

di f f usi on” boR can co
target and the backing plate will have one or more surfaces treated to form particle

traps, and the treatment of the target and/or backing plate of construction 200 will occur
after bonding the target to the backing plate so that the target and backing plate can be
concurrently treated with the same processing tool.
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material, including netals, ceramcs, etc. In particular aspects, the target
can conprise one of nore of the materials described previousl §f£‘§{’ﬂﬂ‘y§0&7o
the target 10 of Figs. 2 and 3. Backing plate 204 can conpri d
appropriate material or conbination of 9 16 JANUARY 2007 nmaterials, and
frequently will conprise one or nore netals, such as, for exanple, one or
nore of Al, Cu and Ti. [0054] Construction 200 has a simlar shape to the
target construction 10 of Figs 2 and 3. Accordingly, construction 200 has a
sputtering fggm']gﬁ, a sidewall 14 and a flange 16. Any of various
non-sputter Taces of construction 200 can be treated w th nethodol ogy
of the present invention simlarly to the treatnent descri bed above wth
reference to Figs. 2-9. Accordingly, all or part of a shown region 18 of
construction 200 cgn be treated. [0055], A diff eren et ween construction
500 of Fi g 11 hnd_ omEnee e s et e Tsip b BGEE SRS Fhe
Fig. 11 constructi oforming aupketerrbeftpinojectishslaorg the abn-apitteedd mgion;pl at e (204) and
a sidewall of a tar . )..wher e the sidewall 14 of the Fig. 3
construction Incl ud%%%'%@’%y?%\@ﬁé%%ﬁ?devval | . The treated region 18 of the
Fig. 11 constructi erpasing thépojachiaiside ppesstrizet] etréara pbpdrintesad fainong a
si dewal | of. i 04. and/ or particle traps forned al ong a sidewal |
of target &Bgo%%ﬁgggf%ﬂ%ﬁrégé?on%l ternatively, the treated region can
conprise particle traps formed along flange 16 and/or can include particle
traps formed aldng Jhﬁmﬁ@ﬂmfﬁlél’”ééi“%é‘iemtbﬁt%@etfsaﬁ:@oﬂ%'.th'cl“lﬁégebarti cle traps
can be formed with nmethodol ogy identical to that described with reference
to Figs. 4-9. [£056]Thdheetiocardefain?®Zurdbr copipsibing bhdiy B0 Gargato Beadiigat ed to
formparticle traps | ong sSi def'vvall r@%i ons .and/or non-sputtered regions of
the sputt e?'PRJC Pﬁg@orﬁgeftg?%r%‘?t Inta p drge ‘ék"fga‘?'%gtco'i‘sgmﬁtéﬁ?ded to the backing
plate. Simlarly, the backing plate 204 of the construction can be treated
to form particle tr dps nadttmagf siadedahereirethe borslirgitlé targdt tathg dackirggi ons bef ore
or after t ' - - ' | poth the
t ar get andagtﬁ%%gtg(g:g?%gé) &%ﬁ'tné%véo ﬁ?@ﬁ%@% %\égg%s?%r{gﬁ ée ggﬁr/?%g@sed#%gfed to form
particle traps, and the treatnent of the target and/or backing plate of
construction 2008 wi [Thegethad of giaief whesed the tar h?%l?@@?w@‘b“@ﬁ@mﬁg%ki ng pl ate
so that th&ﬁ@fuﬁ%d%@brﬁ%ﬁ?ﬂ@& &ligtsea BHIo6! thE HBGWHIINGE el tiirgbt: GRERA W th the
same processi ng(,tool. 10 1¢ JANUARP( % 07 CLAI P/B )

the backing plate has a sidewall, and further comprising forming the pattern of

projections to extend along at least a portion of the sidewall of the backing plate and at

least along a portion of the sidewall of the target.

6. The method of claim 1 wherein the projections are bent prior to exposing
the projections to the particles.

7. The method of claim 1 wherein the projections are bent after exposing
the projections to the particles.

8. The method of claim 1 wherein the particles comprise one or both of solid
H,0 and solid CO,.

9. The method of claim 1 wherein the particles comprise one or both of
silicon carbide and aluminum oxide; and wherein the exposure of the non-sputtered
region to the pressurized stream comprises utilization of a pressure of less than 20 psi

within the stream during the exposure.
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1. A nethod of treating a non-sputtered region of a PVD target, conprising:

formng a pattern of projections along the non-sputtered regi qg;Am%ngO&he
proj ections; and exposing the projections to a pressurized streé{m 0

particles to form mcrostructures on the projections. 2. The net hod of
claiml wherein the target is a nonolithic target. 3. The method of claiml
further conprising bonding the target to a backing plate to incorporate the
target into a t1& geifTheaetiod®f phim twhersisttneipariides camprise eneretieiiofof cl ai m 3

wher el v { NichPBdbiRE ahdl BukfLerbdd ahdfrRErsiibisindb Einéﬁ%&r%ﬁﬁ&ﬁdto form ng
the pattern of projections along the non-sputtered region. . The nmet hod of
cl ai m 4 wiegien v 2 plesamef gleaning agent afterdiia Pxposurde Biepattistesngnif deaninder ed r egi on

conpri ses fond @AMrisig BRE bif th &f soliddA,O hAe¥Ablcaf the target; wherein the
backing plate has a Sidewall, and further conprising formng the pattern of

|1
projections to extend. al on t least a portion of the sidewall of the

backi ng plate dnid at*P \F[éfzi‘gqget g?‘ﬂl‘ﬂga slaewpltRrefmale asputteringdags MheEinthR t ar get .
6. The netdireiapforekailaterhl phiphelypf therarpétpihetdrpaempriéngient prior to exposing
the projections to the i ejn the

articles. 7. The nethod of claim1l wher

proj ections are benf pﬁ?‘?’@rO¥ %%‘%i‘?rﬂ'ﬁd'qnﬁéloﬂgiﬂeesé%wtﬁplylhtch%'rﬂ’ecaﬁ'ﬁ?st el es. 8.
The mnet hodbpeh Itérailyaldngthe sidewalt bed parti cl es conpri se one or both of solid
H20 and solid CO2. 9, The thad .of claiml erein the.particles conprise
one or both of sil gﬁ%ﬂlﬁgéﬂgﬁﬁ"ﬁg r'&ﬁ’astétr"ﬁ‘ﬁ%%%“rﬁ“%)%wd%‘? prz?ﬁﬁ“%’?er ein the exposure
of the non-sputtered region to the pressurized stream conprises utilization
of a pressure dR. | e3be tangat obgaipsit whereinihe taiget is par aha thugeat/backingelatxposure. 11
16 JANUAF{YO%Q%{MO L0. The method of claim 1 wherein the particles conprise
one or both of silicon carbide and al um num oxi de; and further conprising

exposing the non-sputtered region to a stream of cleaning agent after the
exposure to thd3par e faEgetbacking Riate sansyyction b Fpim: brpherein e RAvkingr bot h of
sol i d H20 e haoh isde®éPand wherdin IéDattamae tukiéy profcibns iestiened dlofy Bsi mat e a

sputtering.face, rein the sidewall forns a |ateral periphery of the
el gt e Bhhiy e

target, ﬁ'g: a pattern of curved projections along the
sidewal I which formcavities that
14.  The target/backing plate construction of claim 13 wherein the backing

plate has a flange and wherein the pattern of curved projections extends along the
flange of the backing plate.

15.  The target of claim 11 further comprising a flange spaced from the
sputtering face by the sidewall, the flange having a surface, and wherein the pattern of
curved projections extends along at least a portion of the surface of the flange.

16. A PVD target/backing plate construction having a sidewall proximate a
sputtering face, comprising:
a repeating pattern of receptacles along the sidewall, the receptacles
having inner surfaces along an interior periphery of the receptacles; and

microstructures on the inner surfaces of the receptacles.

17.  The target/backing plate construction of claim 16 wherein a portion of the
sidewall is comprised by the target, and wherein the pattern of receptacles is along the
portion of the sidewall comprised by the target.

18.  The target/backing plate construction of claim 17 wherein a portion of the
sidewall is comprised by the backing plate, and wherein the pattern of receptacles is

along the portion of the sidewall comprised by the backing plate.

12



open laterally along the sidewall; and bead-bl ast-formed m crostructures on
the curved projections. 12. The target of claim 11l wherein the,t tR*§ 07
part of a target/backing plate construction. 13. The target/backing p a?e
construction of claim 12 wherein the backing plate has a sidewall and
wherein the pattern of curved projections extends along the sidewall of the

backi ng pl ate. . The target/backin ate constryction of claim13 wherein
Che backi ng i e nite aterEdsBORRE Shrp it BEESHL L sPref e

pr oj ect i onslaayd spaded adrothg dphtteringl facegsy thé sitibeallhthelffange dvatgen sutface, Bhe t ar get

of claim 11 fur r .54 I ing face by
the'si deval V"o B8R palefrtalorRidHs RAGEHod SRSt Fpp B bR 1O ¢

curved projseda¢erithediangsds al ong at | east a portion of the surface of the
flange. 16. A PVD target/backing plate construction having a sidewall

proxi mate a  SPubl er el @eBackil Bt EbiciBn/oPBERH {\hdigh iy n Of receptacl es
along the sidewall, the receptacles aving inner surfaces along an interior
peri phery cmicnowélqﬂé@%aw@artf@s,r,ecgmacle%ﬁl@tr%ﬁng@&nguaé@a%@ ROHON|of ersusagef aces of
t he recethﬁhﬁgbn&z. The target/backing plate construction of claim 16
wherein a portion of the sidewall is conprised by the target, and wherein
the pattern of receptacles is along the portion of the sidewall conprised
by the target. 18. The target/backing plate construction of claim17 wherein
a portion of the sidewall is conprised by the backing plate,- and wherein
the pattern of receptacles is along the portion of the sidewall conprised
by the backing plate. 12 16 JANUARY 2007 19. The target/backing plate
construction of claim16 further conprising a flange spaced fromthe
sputtering fade by the sidewall, the flange having a surface, and wherein
the repeating pattern of receptacles extends along at |east a portion of the
surface of the flange. 20. The target/backing plate construction of claim19
wherein the mcrostructures are on the receptacles that extend al ong at

| east a portion of the surface of the flange. 13
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