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5 The i nweab/anipertai ns to physical vapor deposition tarBer/usamebrsucti ons
and to nmethods. of treating physical vapor deposition targets. BACKGROUND
OF THE | NVENTI ON Physi cal vapor deposition nmethods (which include, for
exanpl e, spulPERPHYANEBieexon kayertknes petions And Mathpds OF Rroatlpg Phisicabr
processes when thin filnms are de@PPeepopisipn lgtaets,ce  sputtering processes
are frequently utilized in sem conductor processing applications for
formng thin filns across a sem conductor substrate. An exenpl ary

sputteHrugégﬁﬁﬁéthﬁEﬂﬁscribed with reference to Fig. 1. Specifically, an

appar at us nprising a physical vapor deposition target 12
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clainms that follow, the terns "semco Ive substrate” and "sem conduct or
subst r at e"oratRing $hii@vdper dBaGtiA esONSt ructi on conpri sing sem conductive
material, including, but not limted to, bulk sem conductive materials such
as a sem conductive wafer (either alone or in assenblies conprising other
materials thereon), and sem conductive material |ayers (either alone or in
assenbl i e BAOKGRGUND OR THE INMENTIONs) . The 20 term "substrate” refers to
any supporting structure, including, but not limted to, the

sem conduct i ve Buykisalvagioe debeision mbihddsylybick inclide,fert exi@plhaputierap utetheds) ng
surface 15. In operation, ions or atons (not shown) are inpacted against a
sput t é0i nchageividgepplicaticarin falpriration proceseesethen thimfilimsaredesifado fot inetangput t er i ng
surface toward substrate 14. The ejected material is illustrated by
downwar dl yPefferiag progesassraidiequamly wikized i snbcondector psqcgssing aaplisaiions for Seraieng
ejected maerjal relative to a si cal vapor deposition target. An

al t er nat i VB @@%W?ﬁ??éﬁn%W“Wﬁﬂr£¥é@ﬁbd material is to show the material as
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15  substrate 14. To aid in interpretation of the claims that follow, the terms "semiconductive

substrate" and "semiconductor substrate" are defined to mean any construction comprising
semiconductive material, including, but not limited to, bulk semiconductive materials such as a
semiconductive wafer (either alone or in assemblies comprising other materials thereon), and
semiconductive material layers (either alone or in assemblies comprising other materials). The

20 term "substrate" refers to any supporting structure, including, but not limited to, the
semiconductive substrates described above.

Target 12 has a sputtering surface 15. In operation, ions or atoms (not shown) are
impacted against a sputtering surface 15 and utilized to eject material from the sputtering surface
toward substrate 14. The ejected material is illustrated by downwardly-directed arrows. The

25  arrows are a standard way of showing ejected material relative to a physical vapor deposition
target. An alternative description of the ejected material is to show the material as a cloud 16,
since the ejected material generally has an appearance of a mist. The ejected material tends to
migrate in three dimensions, rather than simply toward substrate 14, and accordingly, some of the

ejected material returns to target 12.



1 WO 02/31217 PCT/US01/32018 The illustrated apparatus shows target 12
bonded to a backing plate 18. Further, target 12 is shown to conprise a

si dewal | vwapt/aice’ 20 which joins to a periphery of sputterpP@gusurfase 15.

Al so, backing plate 18 is shown to conprise a sidewall surface 22 which is
coextensive with sidewall surface 20 of target 12. Coud 16 overl aps

f 20 2 d di_ngl f t [ ect terial f
su L aces 20,202, BIR, ASERUS U AR et BB B kT
o, £l gl PR, BHAEABIE 0 TR OB U R s 50
sputtered Al BadhidepRAETS 1 At 0 'c&ﬂpx‘?s?:i% Sh%allfﬂ%%ée%z'ﬂﬁ&% bdexRnlid\ein Of

titaniumnitride over substrate 14. | ustrates an expanded vi ew of

substrat e sigwall hfacsBPaTkan, eloutiilh SRirkdpA dithdes € VY arill R8RS s@the of
substrate 14. Specifically, 10 Fig. 2 shows that target 14 has an opening
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extends over substrate 14 and within opening 30. Qpening 30 can ultimtely
be wutilized fdFhefraleposited matarialfcarabeseobl@mtid Uictenticonidmita eeviCpabdicagor3dnhas a

wi dth, and a continuing goal of sem conductor device processing is to

decr ease axwinplatly pofcessetaige0iPchwoipases ¢icmpon emt is sputtered imedhigogenghatpinghgigsd toi es of
conponents to be fornmed over the sane footprint of a sem conductor 15

subst r at e.spwes-dendisit g layer of titeoivwn mtrida gvey sulistrae 14 ehigchilutiates pn eppided view
fabrication is to enable uniformdeposition of thin filnms w thin openings
havi ng eveif sybsirate hbaftepdepopision of tianiwn aiwidecyei sytfaceey sebstratp d4-vrseIcAl: openi ng
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An exenpl ar. njam nant is.a flake 34 shown in Fig..2,  and sho
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target surface onto a sem conductor substrate during sputtering operations.

25 SUNWARYubdtrattHA ct MUENT ) £ntinuing goal of semiconductor device fabrication is to enable
uniform deposition of thin films within openings having ever-narrower widths. A problem
encountered as the width of opening 30 decreases is that small particle contaminants that are non-
problematic relative to large openings, become problematic relative to small openings. An
exemplary contaminant is a flake 34 shown in Fig. 2, and shown partially occluding opening 30.

20  Flake 34 can be formed from material which has redeposited on sidewall surface 20 of target 12,

and subsequently fallen from target 12 onto a surface of substrate 14. Flake 34 can render it
difficult, or even impossible, to form a desired device associated with opening 30. Accordingly,
it would be desirable to alleviate or prevent flakes of redeposited material from falling from a
target surface onto a semiconductor substrate during sputtering operations.

25

SUMMARY OF THE INVENTION

In one aspect, the invention encompasses a method of treating a physical vapor
deposition target. The target has a sputtering surface and a sidewall edge at a periphery of the

sputtering surface. The method comprises pressing a tool against the sidewall edge to form a
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I n one aspect, the invention enconpasses a nethod of treating a physical
vapor deposition target. The target has a sputtering surface and a

si dewal | vwagm3rt7 a peri phery of the sputtering surface. FOPUR@EI2008
conprises pressing a tool against the sidewall edge to forma 2 WO

02/ 31217 PCT/USOl/32018 distribution of inprints in the sidewal |l edge of
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reference to the 10 follow ng acconpanying drawings. Fig. 1 is a

di agr asmatduger peiphesof Geisp@iahg MtirRve. Ofhedidp@4lt 48 haxfa rBpdafihgFattalof piymtsc al
vapor deposition apparatus. Fig. 2 is a fragnmentary, cross-sectional,

di agr ammatdxendingtiesin. a sem conduct or wafer processed according to a prior
art sputtering nethod. 15 Fig. 3 is a diagrammatic, cross-sectional view of
a physical vapor deposition target/backing plate structure. Fig. 4 is a
vi ew of the structure of Fig. 3 shown at a processing step subsequent to

t hat of EFDES K RAWENGS he Fig. 4 structure, with a line
4-4 illustrating the cross- sectlonal 20 cut corresponding to Fig. 4. F|g
6 is a di agrammiaeiPEedksrhoginspsof theriyestion et dpseritgd betpy with refeispsgrio e a
prellgbnag¥ ‘3roce55|n ste for form ng inprints in accordance mnth t he
met ho Hia e LSNP RedrYRE. Fig. 7 is a V|em10f the Fig. 6 structure

shown at a pr Ocﬁg.sll is gdl%ér% H(l:) screo s (s:"erégona?wew o{"a ortion ot% pr1or art physical vapor

deposition apparatus.
* Fig. 2 is a fragmentary, cross-sectional, diagrammatic view of a semiconductor wafer
processed according to a prior art sputtering method.
15 Fig. 3 is a diagrammatic, cross-sectional view of a physical vapor deposition
target/backing plate structure.
Fig. 4 is a view of the structure of Fig. 3 shown at a processing step subsequent to that of
Fig. 3.
Fig. 5 is a topview of the Fig. 4 structure, with a line 4-4 illustrating the cross-sectional
20  cut corresponding to Fig. 4.
Fig. 6 is a diagrammatic sideview of the structure of Fig. 5, shown at a preliminary
processing step for forming imprints in accordance with the method of the present invention.
Fig. 7 is a view of the Fig. 6 structure shown at a processing step subsequent to that of
Fig. 6.
25 Fig. 8 is a diagrammatic sideview of the structure of Fig. 5 shown at a preliminary step
of a second embodiment method of the present invention.
Fig. 9 is a sideview of a monolithic physical vapor deposition target showing a third

embodiment method of the present invention.



25 Fig. 8 is a diagrammatic sideview of the structure of Fig. 5 shown at a
prelimnary step of a second enbodi nent nethod of the present invention.
Fig. 9 i svaoysdevi ew of a nonolithic physical vapor deposPE€T/OROtRII$et
showing a third enbodi nent nethod of the present invention. 3 WD 02/31217
PCT/ US01/ 32018 Fig. 10 is a photograph of an inprint pattern which can be
utilized in nmethodal o f the resent .invention Fig.,.11 is h raph
of another 1 mori Spce R e Rt R T N o i s BT o80T Ee
present i nyepti;QR,& DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The
i nventi on ‘enconpasses net hodol ogy which can be utilized to alleviate or
prevent the prgbligR AASEItREAr hldtHePBapriRASKBHAD catt 66 bi10Bd AfmdiliaSiogy

di sclosure of flakes falling froma sidewall surface of a physical "vapor
deposi t i onpfiRpERint @emtich. Sur face of a substrate bel ow the 10 target. A
first enbodi ment nethod of the present invention is described with
referesce to Figs. 3-7. Referring initially to Fig. 3, a physical vapor
deposition target structure 100 is illustrated. Structure 100 conprises a
physi cal \RIEDATIGAPDESCRIPTIGN G THE PREFERRITY EVBODIMENESpl at e 104.  Tar get
102 can conprise either ceramc or netallic materials, and in a particular
enbodi nent can Ths invengioni eneorpassrmingtiddiegy whidht cam beytilizad pedlevi@® ocmevenpnsi st
of high-purity titanium wth high purity indicating a purity of at |east
99. 995% BherPem dgessribediig ghec Backerpd | sseticaref dliedisalgsarg|of {lakes fadlingtiiopea
material, such as, for _exanple, copper, and can be joined to target 102
utilizi ng %dsiolbsirfasnefia Rhsierl apor denoitienstargeiynto psuataen of a subskal §elPWsnd. 20
Target, 102 conprises . a,sputteri surface 103. Sputtering surface_103 has
an outldr  ér prianembatientmebed o g s sRion frsRien vellgeendo Eiting ¢ he
peripheryjﬁi sputtering surface 103. Mre specifically, sidewall edges 105
join sputtering surface 103 at corners 107.

Referring initially to Fig. 3, a physical vapor deposition target structure 100 is illustrated.
Structure 100 comprises a physical vapor deposition target 102 joined to a backing plate 104. .
Target 102 can comprise either ceramic or metallic materials, and in a particular embodiment can

15 comprise titanium. For instance, target 102 can consist of high-purity titanium, with high purity
indicating a purity of at least 99.995%.

Backing plate 104 can comprise an electrically conductive material, such as, for
example, copper, and can be joined to target 102 utilizing conventional methods, such as, for
example, a solder bond.

20 Target 102 comprises a sputtering surface 103. Sputtering surface 103 has an outer
periphery, and target 102 comprises sidewall edges 105 along the periphery of sputtering surface
103. More specifically, sidewall edges 105 join sputtering surface 103 at corners 107.

Backing plate 104 comprises a sidewall edge 109 which is coextensive with sidewall

edge 105, and further comprises a flange 115 at a base of sidewall edge 109. The particular

25  shown shape of backing plate 104 and target 102 corresponds approximately to a particular
commercial embodiment of a backing plate\target structure. It is to be understood that the
illustrated structure is an exemplary structure, and that processing of the present invention can be

utilized with other target\backing plate structures.



Backi ng plate 104 conprises a sidewall edge 109 which is coextensive with
sidewal | edge 105, and further conprises a flange 115 at a base of

si dewal | vea@gz3209. The particular 25 shown shape of backbP@yuUpbiz2e18104 and
target 102 corresponds approximately to a particular comercial enbodi nent
of a backing plate\target structure. It is to be understood that the
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100 is shown after corners 107 (Fig. 3) are faceted, and accordingly

repl aced kyoundc®bthedvlide subjeared foipeatbdsing whith rehiévep sy dTelicsmdbiial 062 hifgm a3 ar e
filed, ground, or otherw se subjected to processing which renoves sone of
t he mat er iaagled @giohd 16 Orhivhasan albengitieely begifored 104 afadet 2ioa dn0)akicadingt | vel y be
referred to as a facet region 110) extending 5 between sidewal |l surfaces
105 and spatween sidgyvadisnffacme 1000@d shiteringyulfacelfdnThofeplstvarept dcharpcend® 707 of
the Fig. 3 structure with the facets 111 can be referred to as a beveling
oper at i on.of therFig. gsirpriure svith fthej fagetsr1g # ean begefetiedsto @b 8 bevsling epertion.t Fre ¢l ai ns
that follow, the term"bevel" can refer to any operation in which a corner
starting dUrpesesiof iterpigtingdhis displapraanddhaglaims that folewy, theigm theyel” pavgpiseied - by
two corners having.a |arger angle thap the first angle. Facets 111 can
conprise, ¥ Ppeé%%?ﬁﬂl' &4“0{18 ComSEnEa & NsUREHOTPIoes 0Bt Harrband BuaBBHED. 10
inches. Fi,g. 5 is a topview of e Fi 4 stryctur and il.lustrates that
he ot r uot B siyBer iy SR Bt ngle Mo e gpBie, A1 s BomitssglRy ot o
peri phary ri K 0 . he circular. The structure shown
in Fi 36 5 a?%véﬁﬁer%(%r?%@gr@gé{cﬁ%g?1%1?021?G'ﬁﬁ&?ets' is to be understood that the
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and particularly can Ized with target structures having

non- ci r cul geulditbp tRics NARERingBEALE T DerifiRryFdrSputring fhPrasd fod Chtbeeirk@@r. of Fi g.
5 is shown in sideview Also shown is a tool 120 nounted to a spindle 122.

Tool 120 crueRiracaes stvwath FRCSishd 4xdadrh Sruetudd, @6d i @16 bd didlerstoan tREkhE her eon.
Tool 120 and spindle 122 are preferably configured such that surface 124 is
pressed agavensén quibé atlézed 05th cdrget asngetctibiPhaging othet shiyed, M0 phdiadlarhy @ph®et i ons
126 forminprints within 20 surface 105. An axis 130 is illustrated to show
rot at ilon ofiligeglovithita@et stmetuanivingmonzirgila 3@ ficg shapes.
Referring to Fig. 6, the structure 100 of Fig. 5 is shown in sideview. Also shown is a
tool 120 mounted to a spindle 122. Tool 120 comprises a surface 124 having projections 126
formed thereon. Tool 120 and spindle 122 are preferably configured such that surface 124 is
pressed against surface 105 of target 102 and rotated so that projections 126 form imprints within
20 surface 105. An axis 130 is illustrated to show rotation of tool 120, and another axis 132 is
illustrated to show movement of tool 120 across surface 105. Tool 120 can be referred to as a
knurling tool, and the operation accomplished by tool 120 can be referred to as knurling. In
practice, spindle 122 can be connected to a motor and support structure (not shown) which
rotates spindle 122 and presses spindle 122 and the attached tool 120 toward sidewall 105. It is
25  noted that although the invention is described with reference to rotation and movement of tool
120, it is to be understood that target structure 100 can be moved instead of, or in addition to,

tool 120 during formation of imprints within surface 105. For instance, target structure 100 can

be placed in a manual lathe and rotated at a speed of from about 20 rpm to about 60 rpm relative



illustrated to show novenent of tool 120 across surface 105. Tool 120 can
be referred to as a knurling tool, and the operation acconplished by t ool
120 can beopmsenrtred to as knurling. In practice, spindl erQPPSEE013e
connected to a notor and support structure (not shown) which rotates
spindl e 122 and presses spindle 122 and the attached tool 120 toward
si deval | 10801 {40, RegaMeRQ Glethiabo1abs ﬂ‘ﬁ&«!ﬂ@d Tteﬂget ktﬁlié%ﬂé L6Us hdvdeschbineg w th

reference to rotation and novenent of tool Is to be Understood
that targehd skget COOErEmIRA o€ B shific 1Y, e odt BSIcARE 10V is dBpladed rabitlietd 001 120,  t 0Ol
120 during formation of inprints within surface 105. For instance, target
structure 100 Gaferriipetoig0edruttired 001U rafea bt téud 20 ks db&thasdked acreggeed of
fromabout 20 rpmto about 60 rpmrelative 5 WO 02/31217 PCT/US01/ 32018 to
tool 120. skdgardi.cB® podjeationt ®rhatoleft iM@tits BlOrBierting intr pefhcesiio uftatgeel0200 i s
nmoved, or tool 120 and target 100 are noved at the sane tine, target
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structure 100 is illustrated after tool 120 has been passed across surface
105. The ﬁﬁ@f}t@bﬁhﬁlﬁ’ﬂ@dlc% b fpymed @fcreatedﬁwlilqﬁltssrch&de@w@éﬁ@Oﬁgabpml’@ pelstsirgee 105
of target 102 ts 140 can conprise, for exa a fine, nmediumor
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is only a portion of the pattern onh tool he repeati'ng pattern forned
by tool 13fw&Ruh thol 19 ahefpeARBBAkHEiOMREEDyY thélano thifd Mefetc?s Somprisé BbR 1 N the
sideviews of Figs. 6 and 7. Regardl ess, the concept illustrated in Figs. 6
and 7 is akdlthapaeinVisiblain thogdevied ofEngm aid 1 eRegikd16yg, thaédnedpnilbtratetidhi Nts
140 extending into 15 surface 105 of target 102. The inprints 140 of Fig. 7
are pref erfagl § afdot ivectueand inrtigdt Yool 29Uohs aseehtieepatt€ld of Amwingclao extemijdgyinteoul d
surround sputtering surface 103 for a circular target such as that shown
in Fidd 5.sulfaretl AR oksthrgeinl 03 nBbelimpeints, 149 of izt ase prafrablycfofmadrentirelyrarqund| ong

sidewal | surface 105, anc )
surface 105, and accordmgly would surround sputtering surface 103 for a circular target such as

that shown in Fig. 5.
In the shown embodiment, imprints 140 are formed only along sidewall surface 105, and
not along surface 109 of backing plate 104, or along facet region 110 of facet 111. The shown
20  embodiment is a preferred embodiment, and it is to be understood that the invention can
encompass other embodiments wherein imprints are formed along one or both of surface 109 and
surface 110 (see, for example, Fig. 8). However, the formation of imprints into surface 109 can
complicate recycling of a backing plate. Specifically, it is common during use of targets for a
target to wear out and be removed from a backing plate, and subsequently replaced by another
25  target. Ifthe imprints are formed within backing plate 109, such would typically have to be
removed or cleaned of redeposited material formed on surface 109 during a sputtering operation,
which would complicate recycling of backing plate 104. Accordingly, it can be desirable to

leave surface 109 smooth.



not al ong surface 109 of backing plate 104, or along facet region 110 of
facet 111. The shown 20 enbodinent is a preferred enbodinent, and it is to
be under sWoou3hat the invention can enconpass ot her enboBCTERMIE2Mser ei n
inprints are forned al ong one or both of surface 109 and surface 110 (see,
for exanple, Fig. 8). However, the formation of inprints into surface 109
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a sputtering operation, which would conplicate recycling of backing plate
104. Accorrddapgditgd materigldfronbfallohe oifisatfhce 10Hand antovesubstrateatieing O Spustanigt h. 6 WO
02/ 31217 PCT/US01/ 32018 Inprints 140 can alleviate or prevent the problens
descri Bed dparatiore " Backgr ound" section of this disclosure. Specifically,
inprints 140 can retain redeposited material formed on sidewall 105 during
a sputtering optpyatatten of aaingsan hewdized mgnaphadplogy pithepisrenpinespeion. Twakes of
the redeposited material frogmfalling off surface 105 and onto a substrate
during a SyePplawindtierss apehosiphies-AQ@nddt-tern of inprints can be utilized in
met hodol ogy of sent jnventi | ar atterns. are shown in

h qQn. T
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target 102 is pushed outwardly by projections 26 of tool 120 being
pressed i Ndaf obdheadBderidl 8 piibicd] 658 HepkPidion AR RSs Phshéd Subkardly By bRjd¥BShsat

corner 107 which can have rolls, crinps, or other non-uniformties
ext.endi ng 12aeif &bl N befngphesded into trewiitdrar &fitire@d 02.aAn 6dpeWill ek Be fokhdd azat i on of

target 102 in a sputtering process. The formation of facets 111 allows an
out er edgecoafer 1 ¢Gifwath dd Dateorols pmmps, unethamom-enviénmitfet exteridingrthandéfeonarSach or med
15  non-uniformities can complicate utilization of target 102 in a sputtering process. The formation
of facets 111 allows an outer edge of target 103 to remain uniform even after imprints are formed
into sidewall surface 105.
Although the invention is shown and described with reference to forming facet 111 prior
to forming imprints 140 into surface 105, it is to be understood that facet 111 can also be formed
20  after forming the imprints. Specifically, the problems discussed above relative to formation of a
non-uniform edge can be alleviated by removing the edge. Accordingly, the edge can be filed, or
otherwise beveled or faceted after formation of imprint regions 140. However, it is found that it
can be easier to form a uniform edge surrounding sputtering surface 136 if the faceting occurs
prior to imprinting, rather than after imprinting. The non-uniform edge formed by imprinting can
25  complicate a faceting operation, and accordingly it is generally more convenient to perform the
faceting prior to forming imprints in sidewall surface 105.
Also, although the invention is shown and described with reference to a structure
wherein a target is joined to a backing plate prior to forming imprints in the target, it is to be

understood that the imprints can alternatively be formed in the sidewall of the target prior to
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into sidewall surface 105. Although the invention is shown and descri bed
with reference to formng facet 111 prior to formng inprints 140 into
surface MB0231217s to be understood that facet 1 I 1 can BCBOS@ES20r red 20
after formng the inprints. Specifically, the problens discussed above
relative to formati on of a non-uniform edge can be alleviated by rermvi ng

the edge. f]@iﬁfﬁg i gtYo a bRRINEPOR. GRRVDE, (ilfficﬁﬁlles &h arlglet iPRE \M’lﬁ‘rﬁltsbﬁé/ fhfich ©

faceted after formation of rnprint regions . However, I's found that
it can bgyRp®ijGhink @ tdred B Dbddkihf PR sgaﬁioﬁw @%gdhmqaaﬂ%@ﬁédngaswkf@ce 136
if the faceting occurs prior to inprinting, her than after inprinting.
The non- uniidtotisigadier, hat seeshidaylly sGpfkionthie REIdEAW BB cjearEdiro16 Béteeéh theGfet NY
operation, and accordingly it is generally nore convenient to performthe
faceti ng pind backing plate dvring thefjpining bgeration s Ifdknalpring aref faged 10the tafdes priorad t hough
the invention is shown and described wth reference to a structure wherein
a target itke jominged thedargetivae kichigg plate; the pietted salder tar deposif in the imprings and bt he
target, it is to be wunderstood that the inprints can alternatively be
formed i n diffeulsiogenpie] Ao, basking platgd04 pan pypviden copvennpndle Farmap@plagsg 1/ 32018
joining the target to _a backing plate. However, difficulties can arise if
the inpri ﬁ%rgetalpg dyrgierpeirlige Pairatos, wapfh?aﬁéwﬁlef arpgé@ an %ﬂvaﬂtw&r PYnEPEL e

S fi t f tI dt

e ariirbtiala e feking Pats Ot MRS HES Hhind e %faeﬁof?beﬁtm‘é%t'e{‘aeen
the t t d Ki I te. d h t
e At o ot P Sl R B PR BRI ablod B L P S
pI at e, ot hqa &%g %b%%ltlﬂ dlﬁg%%gﬂﬁdp&ah&the inprints and be difficult to

enove. backi ng p provide a conveni ent handle for

ma-n' pul at i ng tlﬁfrﬂlgtthe]fggmgé%fl rn?ts KHHé gﬂe%oﬁ) RELAEdd Nk r{@}ﬁg& F;[ ?%s Tenliher

provide an advantage for nount 102 to a bac ate priof to
form ng i mpd1inng SanWelplicéd &re@tlﬁf@ﬁ@kﬂ ta@mb@cgo@éve; heis foah@@ht it AhbEpreketddld Nt s
140 are forned within sidewal | surface 105, tool 120 is renoved, and 10
target 1050 gaRidba lubkicating @iduid isush 54t kfMphg a PiEY; BdtwER.todDUL0 zﬁ@tér@& 1b&r m ng of.
inprints in the operation described with reference to Figs. 6 and 7, tool
120 can besuph enentledate eatfing cigaitariat frém tab1201dko tatdot kS cand cint aliomallbdetad t hat it
can be preferable to provide a lubricating liquid (such as, for exanple,
an oi |1ﬁ retapinge nf metodial 20 tangel 10& pyfetool OK). Preferably, tool 120 is formed of a material

which is harder than the material of target 105.
Another embodiment of the invention is described with reference to Fig. 8, which shows
a sideview of the structure 100 of Figs. 4 and 5 treated with a tool 160 configured to extend
across both surface 109 of backing plate 104 and surface 105 of target 102. Tool 160 is shown
20  attached to a spindle 162 configured to enable rotation of tool 160 about axis 130 as the tool
passes along axis 132 and across surfaces 105 and 109. The embodiment of Fig. 8 will form
imprints in backing plate surface 109, as well as forming imprints in target surface 105, and can
form the imprints in surface 109 while forming the imprints in surface 105.
Another embodiment of the invention is described with reference to Fig. 9, which shows
25  asideview of a monolithic target 200. As is known to persons of ordinary skill in the art, a
monolithic target is a target which is constructed to be utilized without a backing plate.
Accordingly, target 200 comprises a shape of the target/backing plate structure shown in Figs. 6
and 7. Target 200 comprises a sputtering surface 203, a sidewall surface 205 extending around a

periphery of sputtering surface 203, a faceted edge 210 extending between surface 205 and 203,
8



Such can alleviate scraping of material fromtool 120 onto target 105, and
can also alleviate 15 scraping of material fromtarget 105 onto tool 120.
Pref erablwQ o2/sa27 120 is fornmed of a material which is hapdeuselmmst he
material of target 105. Another enbodi ment of the invention is described
with reference to Fig. 8 which shows a sideview of the structure 100 of

Figs. 4 d.5 d,w \ | 16 fi . d . h
curt ace 106 BPAEZNTA M 20 18 R RO AL METE o BER P BER A58 6o i 6
shown 20 aitotoﬁﬁa%glg&gseg‘{)%_ge'c{t?%}g ?261@ﬁicﬁ Wﬁf folH ikt 1rftspvvﬁ’}g!§ gl.lrfacé %Saatnhlggoug fto t ool

160 about axis 1 S passes al ong axi s and across surfaces

105 and 1Qf imphifes SAPQLEBRA Wil retbibfbe tSFL 16 anfl 97 Fholl 20 {s iudteli o PPl at e
surface 109, as well as formng inprints in target surface 105, and can

formthe icBpfiduiddSo otatSthe kAT SrdfP&s MRitd 2 afMstdurficd 103, IFGIMertb& 2bMissur f ace 105.
Anot her enbodi ment of the invention is described wth reference to Fig. 9,
whi ch $howsnfighitedao b¢ digpliceWreddtiva tadrfadel 208 along adigetio? DicatdS by SxiKIBOW tHa0
persons of ordinary skill in the art, a nonolithic target is a target

whi ch i s dmpsits are faohed enthely atonhd spetleringtstndact 263. b differegegbeateen theAccor di ngl vy,
target 200 conprises a shape of the target/backing plate structure shown in
Figs. 6 anufighrativapfjéie. 200 two nplrigs € andi7 ssyhet taot 220gs senfigared tX38nd antgtigiewal |
surface 205 extending around a periphery of sputtering surface 203, a
facet ed edéagasgewst drdichpenangedhs andrhested eQEFSﬁQnd 203, 8 WD 02/31217

PCT/ US01/ 32018 _and a flange 215. A tool 220 is shown rotated about an axis
230 and pr essed b5{agshiprmsd fragequdangewith the grethodeloginefiiis- Syl hrvsjae criisyof 226

which wll forminprints within surface 205 anal ogous to the inprints 140
descr ilfled e EHl srBrefi betpbmrg uStel. Bifrcsortngl CaundbViets CRHTHIBATOPBIEOS pi ndl o
222 confif%rs tp ratate ttheeJ gol 9%& o)) e()ssst.oglhclgo teS%oI agai nst surface 205.
Further, tG6of rs coﬁ¥|gupeﬁg%d’ g §Psbfa@e relative to surface 205

along a directi Pl nbt@&“:h%?ﬁxg ngX?%&ééésdfgcggeciﬁ)ea%i?fﬂexe . 'n{&lﬁ)d@iggy {?gfo%glg x

entirely around sputtering sur erence” bet ween™t

confi gur agih?ﬂca@tfapa &pogti@ﬂgrlgtetg @ﬁcloﬂlgaﬁjacgl%f th@px@%?lt ihvdnSion, RAd th'éﬁQﬂl)er aefholis

configure o0 extend entirely along a sidewa 205 between fl ange 215 and

faceted edgebdflized 'r iRf288Y, taf RfsEBEIb MoRECRICIARE hiViddthd Aprivepdiede! ogy of
Fig. 9 will have an entirety of 10 a sidewall surface having inprints

t her eill, ginelidedaigiahh,Rgd yecolinghl thepitiaing car befomed Riithaiitaifizatign 6f a knurling

tool.



fl akes fromthe sidewall surface during a sputter deposition process. It is
noted that the nethodol ogy described herein is exenplary nethodol ogy for
form ng whyysreal vapor deposition targets enconpassed byPCHES@raemsnt
invention, and that other nmethods can be utilized. For instance, targets
can be rml@!gg gto shapes having the inprint patterns 15 provided therein,
and accor the patterns can be forned without utilization of a

knurling itool. © m@@o@ 8f Rehdnd a FlfyHcHSAdr 3L Bion (ALt MRink a stﬁut@é?ﬁ@ Q¢teRE and

treatl ng a physical vapor deposi'tion target having a sputtering surface and
si dewal | edgRwal ddePBS@mae P PbrihBETOY tHefspiltiRfinS Akt L bdmisiisl f ace,

corrprl sing: pressing a tool against the sidewall edge to forma

di stribution of i npréssing aidvl hdutnst the sideleiadibe wdgen Ddisttibu@ioh af Geirintsdn che

renoving the tool fromthe sidewall edge. 2. The nethod of claim1l wherein

t he di stri buti orsidefvail aqeeiofitie tdrgetyanda r epeating pattern on the sidewall

edge. 10 3. The nethod of claim1l wherein the inprints are in the form of

appr oxi mat el y di anoeelovishthp & fram thigsedemvell hdag- of cl aim 1 wherein the

physi cal vapor deposition target conprises a 15 netallic material. 5. The

nmet hod of claim1 wherein the physical vapor deposition target conprises

titanium 20 6. The met had of claim 1 wherein the physical vapor deposition

tar get cor12pr| ses! bg meghod o £laimp phpreig the dpstribpytign ﬁ%‘ﬂﬁ’b‘ﬁtsé(f"”élaé?ﬁ‘ﬁ‘@g\ﬁl%@ré% t he
si dewal | g{g%%(? ﬁ he sputtering surface at a corner, and further

conprising f §he corner before the pressing. 25
10
3. The method of claim 1 wherein the imprints are in the form of approximately diamond
shapes.
4, The method of claim 1 wherein the physical vapor deposition target comprises a
15 metallic material.
5. The method of claim 1 wherein the physical vapor deposition target comprises
titanium.
20 6. The method of claim 1 wherein the physical vapor deposition target comprises a
ceramic material.
7. The method of claim 1 wherein the sidewall edge joins the sputtering surface at a
corner, and further comprising facetting the corner before the pressing.
25

8. The method of claim 1 wherein the sidewall edge joins the sputtering surface at a

corner, and further comprising facetting the corner after the pressing,.

10



8. The method of claim 1l wherein the sidewall edge joins the sputtering
surface at a corner, and further conprising facetting the corner after the
pressi ngwa0/¥@2102/ 31217 PCT/ US01/ 32018 9. The net hod of PCT/@sew3Ro1sher ei n

t he physi cal vapor deposition target periphery is circular, wherein the

si dewal | edge surrounds the circul ar periphery and further conprising

di spl aci ng the tAQlyHRl¥FLME | RnibR tﬁe%h%&al!izéboﬁ@éé)%si{i a eripie?pRd the
circular target periphery during the pfessing. 10. The method of claim9

further conpideslad) @he\heHidigial elddeGirelinkdsHhE CBAM: pBeIndEARd et Ralprisiagd t he
target periphery during the pressing. 11. The nethod of claim1 further

conpri si ng jdiphicing theheoltrélitgetto the tadgdd Aakoveghdtbaitaouna i cirdilarligdt Peripheye

j oining occurs before pressing the tool against the sidewall edge. 12. The
met hod of cldaring thé pwhangi n t he backi ng plate has a sidewall edge
coextensive wth the sidewall edge of the physical vapor deposition
target 7 and wherein the tool is not pressed against said sidewall edge of
t he backing plate. 15 13. The nethod of claim 11 wherein the backing plate
has a sidelllal | ctigancdhoehef eisn 9 Eirthey comprisiee BPHdina pllidue debrigtt beferopijeoskl
vapor deposition target, and wherein the tool is pressed against said

si dewal | edg®d g trEet PrEARher HiBE e @ sd G orm i nprints in the sidewal | edge of
the backing plate while formng the inprints in the sidewall edge of the
target. 20 14. A physical vapor deposition target conprising: a sputtering

surTace. Dot 19, Sl PSR Rt B T BHE o RATE B g
Pt PSR R % Rtbivopor deposi i on
12. The method of claim 11 wherein the backing plate has a sidewall edge coextensive
with the sidewall edge of the physical vapor deposition target, and wherein the tool is not
pressed against said sidewall edge of the backing plate.
15
13. The method of claim 11 wherein the backing plate has a sidewall edge coextensive
with the sidewall edge of the physical vapor déposition target, and wherein the tool is pressed
against said sidewall edge of the backing plate to form imprints in the sidewall edge of the
backing plate while forming the imprints in the sidewall edge of the target.
20
14. A physical vapor deposition target comprising:
a sputtering surface having an outer periphery; and
a sidewall edge along the outer periphery of the sputtering surface; the sidewall

edge having a repeating pattern of imprints extending therein.
15. The physical vapor deposition target of claim 14 comprising a metallic material.

16. The physical vapor deposition target of claim 14 comprising titanium.

11



16. The physical vapor deposition target of claim 14 conprising titanium
1 WO 02/31217 PCT/US01/ 32018 17. The physical vapor deposition target of
claim 14 wonpsi2zsi ng a ceramic material. 18. The physical paposoidepssiti on
target of claim 14 being joined to a backing plate; wherein the backing

pl ate has a sidewall coextensive with the sidewall of the physical vapor 5
deposi ti on4t ar gegy, § i+ [ i ate

St dovel 1 0. T Sh e AP ol Bl Al PolorigPihp ARG | of ned
to a backing plate; wherein the backing plate has a sidewall coextensive
with the sidewall of the physical vapor deposition target; and wherein
inprints ame in THaghPiakidpgr gpadittonsirg@wtlhim 1Obe2id; joihbBEtopmiSiipelaty;apor
deposition target of claim 14 wherein the outer periphery is <circular,
wher ei n t he vdieckdwhk badkitigeietishas atsideedlycoastensive witheh«csideovall @f the phicalpepopher y,
and wherein the repeating pattern extends entirely around the circular

out er Per i piiepgsitionFarget; andiwhershnigipduats are apton thbdpddng plam sidewaget of cl ai m 14
wherein the sidewall joins the sputtering surface through a faceted
corner. 22. The physical vapor deposition target of claim 14 wherein the
faceted corner conprises a facet region extending between the sidewall and
the sputtéfing stiePhrucal wrgr daresitiqntarges of elaym Ht keinguaingdio aduekiienl#e i nto said
facet region. ical v

23. The phy or. depositian target of claiml1l4 wherein
the inprint sVREFEn fhf @?qlfﬁigfp en‘?asaﬁl%gmi‘rC&ﬁ:tﬁ%?tvmthaﬁ%lﬂ%wllgﬁ%eﬁxw vapor

deposition target; and wherein imprints are in the backing plate sidewall.

10
20. The physical vapor deposition target of claim 14 wherein the outer periphery is
circular, wherein the sidewall extends entirely around the circular outer periphery, and

wherein the repeating pattern extends entirely around the circular outer periphery.

15 21 The physical vapor deposition target of claim 14 wherein the sidewall joins the

sputtering surface through a faceted corner.
22, The physical vapor deposition target of claim 14 wherein the faceted corner comprises
a facet region extending between the sidewall and the sputtering surface, and wherein

20 imprints are not extending into said facet region.

23. The physical vapor deposition target of claim 14 wherein the imprints are in the form

of approximately diamond shapes.
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