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050346- 0092 SPUTTER TARGET HAVI NG MODI FI ED SURFACE TEXTURE [ 0001] This
application clains the benefit of U S. Provisional Application No.

601508, 317, filed Cctober 6, 2003, which is hereby incorporated by
reference. Field of the Invention [0002] The present invention relates to
sputter targets used in physical vapor deposition processes, and nore
particularly relates to sputter targets having surface textures nodified to
mnimse the effects of sputter re-deposition. Back round of the Invention
[ 0003] Physical vapor deposition (PVD) techniques, such as sputtering, are
used in a variety of fields to provide thin filmmaterial deposition of a
precisely controlled thickness with an atom cally snooth surface. In
sput t er03034p:0002sses, a target located in a chanber filled with an inert
gas atnosphere is exposed to an electric field to generate a plasna. lons
within this plasma collide with a surface of the sputter target causing
the target to emt ator@mm-jﬂgR(jﬂ A eDIFEYL! t 2age difference

bet ween the target and s oy = .~ I Oat ed causes the
emtted atons to formthe deS| v Té—surface of the substrate.

[ 0004] Success in sputter coating of thin-filmmaterial s, especially

sput t er [000%} Thiy apblitdtion cléiisnthe benéfhef TASNPidWisiokedl ArliRARGEND NSO/SHS,317,
however .. i.s highly dependent on the cl eanl i ness of the sputter chanbér. At
the vaciilsthQeteler§. %@%ﬁﬂhﬁd{]ﬁ dseby inrormaprisd by seferAtmant s as smal |l as a gas
nol ecul e can significantly alter the course-of the small quantities of
mat er i afyerd b %pﬂ%ﬁgm{roma sputter target to the substrate. Further,

consi eﬂ'ﬂg‘%ﬁ‘n&gm tic'nmedia disk is rejectable if even one smal | bit
of debr| Téound to. disrupt the atomcally srmoth surface, the purity of
t he at H@Bhﬁ € B EY5Rh VSRt S7kales 1 SPPReT JatestR used in physical vapor deposition

processes, and more particularly relates to sputter targets having surface textures modified to

minimize the effects of sputter re-deposition.

Background of the Invention

[0003] Physical vapor deposition (PVD) techniques, such as sputtering, are used in a variety
of fields to provide thin film material deposition of a precisely controlled thickness with an
atomically smooth surface. In sputtering processes, a target located in a chamber filled with
an inert gas atmosphere is exposed to an electric field to generate a plasma. lons within this
plasma collide with a surface of the sputter target causing the target to emit atoms from the
target surface. A voltage difference between the target and the substrate that is to be coated
causes the emitted atoms to form the desired film on the surface of the substrate.

[0004] Success in sputter coating of thin-film materials, especially spufter coating of thin
films in the magnetic data storage industry, however, is highly dependent on the cleanliness
of the sputter chamber. At the vacuum levels used in these endeavors, contamninants as small
as 2 gas molecule can significantly alter the course of the small quantities of material
transported from a sputter target to the substrate. Further, considering that a magnetic media
disk is rejectable if even one small bit of debris is found to disrupt the atomically smooth
surface, the purity of the atmosphere within the chamber is paramount.

[0005] Sputtering techniques typically form deposits of the target coating material on other

surfaces within the chamber in addiﬁon to the substrate, Coating material that cores back to
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[ 0005] Sputtering techniques typically formdeposits of the target coating
material on other surfaces within the chanber in addit ion to the
substrate, Coating material that comes back to 1 coat the non-sputter
areas of the sputter target has a high risk of dislodging again due to the
energetic nature of the plasma atnosphere.:: This dislodged debris can
contam nate the nedia surface with |large pieces of fatal debris, which
then may be coated upon to lock theminto the filmstructure. In light of
the stringent cleanliness requirenments of the nagnetic data storage

I ndustry, the effects of sputter re-deposition described above are highly
undesi revt tHe0O@Epufienaeas oHtirl spattertagenbas ®highaisiroftlistodping sgin dheth Mt h
sputter re-depositiqgn include wusing shot or_bead bIast%gS techni ques to

M cr os cHFESAIcI BAIS 9f Hherplestaa atsresphaie - pisalidadeeddebris eanseontarainate theymedia

Cu s hni f . i al bl d

st andar BTHCE HEIaleE R L Ruar b e ey e el e e hoBb e ot

m cro i AkNSGuctdiy. In HBYINIRSHINGET SedeldRqNhSHEAHE idRelid Gata SR
target and thereby inproves the ability to "trap any re-deposited material,

whi ch pindustos sheeiftotoofaputtenserdepostionidesctibed aivarerlarer highly undesitedaner fi ni shed
pr oduct ver, a need still exis to further mtigate the effects of
sputter 1005&“@8&6@“9? ol Yhcopr frens anvesiete O Terspprie include
toxt ur ol G oo HEde Aol RS 45 SnBRR DI Ay B A oG o6 of

nacr oscthei gaitley thigeghaDaTdnd ehladting- RER’iGeds fifr B stOfnateialsS Bt 4125 th Pro@lcet O
improve the ability of the non-sputter areas to trap re-deposited target
coat i ngstaedasd mifroséapic sustage songhaesstwid vauestbetyerant 120 and 206 puisiotindhres Fhis

| l-] [ . 008] A di ., of the, inw i on,
the. nont B8 MG BLe U surilee Blsa B RE it e e RS mfapyas e D 7"
Macr 0SCcapp eny redgfbsiad hefteridlwhith previdePs tle@hcrantRSnmdktan thOUber and a

cleaner finished product. Hov;rever, a need:sti]] exists to further mitigate the effects of sputter
re-deposition.

Summary of the Invention

[0007] The present invention addresses the needs discuss above by modifying the surface
texture of the sputter target. Specifically, t]ic present invention macroscopically roughens the
non-sputter areas of the sputter target to improve the ability of the non-sputter areas to trap
re-deposited target coating material and' reduce the effects of sputter re-deposition in
sputtering applications. '

[0008] According to ene aspect of the invention, the non-sputter areas are macroscopically
roughened by forming a macroscopic trough pattern in the non-sputter areas. The trough
pattern may be formed in any of a number of designs in the non-sputter areas of the sputter
target. Furthermore, different non-sputter areas may have different macroscopic trough
patterns. The trough pattemns are formedjin the non-sputter areas using conventional laser
ablation methods or machining processes

[0009] According to other aspects of theiinvention, the macroscopic trough pattern in the

non-sputter areas is microscopically roughened using conventional bead or grit blasting



pattern may be forned in any of a nunber of designs in the non-sputter
areas of the sputter target, Furthernore, different non-sputter areas nmay
have different nmacroscopic trough patterns. The trough patterns are
formediin the non-sputter areas using conventional |aser ablation nethods
or machi ni ng processes [0009] According to other aspects of the invention,
the macroscopic trough pattern in the non-sputter areas is mcroscopically
roughened usi ng conventional bead or grit blasting 2 techniques. The

m croscopi ¢ roughening further inproves the ability to trap re-deposited
target coating naterlal and prevent it fromcontam nating the f|In1ag§I|ed
to t he techmaquest eThe poerpsgopitiensbening fadkrscdmpaoves ihe mh:h@mtfr &map retdeposit

noa ¢ P et RS A R B St 5% slrmintang bF Him Rpplietfiothe Syt O "
Count er[obry) 'Iﬁgaﬁdiﬁer%geémﬂth@ inwthfies, Bk %ﬁ@ﬁ&&%é&r Arla% Worefl Qo thE

pl asma  environnment than the sputter areas and further reduces the ¢ ances
of re- depoef tleel sputteydargermasdditiorrint baving tit macesopis trovighc patteaand fatreddn t he
fil map[glled o the subs 'érate [00111 The foregm n um*rar@m]; the

i nvent i'BFhaSPOEE-DFH8| e FORSPRE: aHeh% PSP ey aWaK,

under st

obt ai ne y repe?%ﬁcteﬁei%hﬁﬁe&fu'% %cgmﬁ#g]%gregdﬁwg{%escrl p&- t?&#&tt%; can °e

i nvent iceatihg neerid disledzin mmmﬁﬁrmam RpkkdYiItROsibsiBiteef Description
of the Drawm n ggls 0012] Figure IS a agram depicting the face of a

sput t erl0PhHg EEOHNE Ry IIBATY 98 th@mgm bsen meldeld\mrﬂlaldhc npeel Githei gur e

2 t dt di t
one” orbie P8 pders ol Rley! Rooole  LetifiF ahdednube bb B ul iR R! o
por t i Orbeodbtained b refirénce 48 hPRUIbRir} @&ﬁ%@eg&ﬁtﬁn‘?ﬂ‘%e invention in connection

with the accompanying drawings.

Brief Description of the Drawings

[0012] Figure 1 is a diagram depicting the face of a sputter target according to onme
embodiment of the invention.
[0013] Figure 2 is a cross section of a purﬁon of a squared-trough pattern according to one
embodiment of the invention.
[0014] Figure 3 is a cross section of a portion of an angled-trough pattern according to one

embodiment of the invention.

[0015] Figure 4 is |a cross section of a sputter target according to one embodiment of the
imvention.

Detailed Description of the Invention

[0016] The present invention concerns the modification of the surface texture of sputter
targets to minimize, the effects iassociatod with sputter re-deposition. Sputter targets are made
of a wide variety of materials which depend on the apiﬂications in which the sputtering is
being used. As one skilled in: the art will recognize, the invention described below does not
depend on the material of the sputter target and can be applied to sputter targets in genersl.
Accordingly, specific target materials are not mentioned in the description below.
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enbodi ment of the invention. [0015] Figure 4 is ja cross section of a
sputter target according to one enbodi nent of the invention. Detail ed
Description of the Invention [0016] The present invention concerns the
nodi fication of the surface texture of sputter targets to mnimze, the
effects -associated with sputter re-deposition. Sputter targets are nade
of a wide variety of materials which depend on the applications in which
the sputtering is being used. As one skilled in the art will recognize,
the invention described bel ow does not depend on the nmaterial of the
sputter targga and can be applied.to.sputter targets in general.

Accor di [B817] Figpeeilf isc 2 diegem depicting | B° Jfaee 9612 FEME o i 3COTMENE 48 Dt i on

bel ow. 3.1 71, Fi ' ' | Cti f

Car get SRAmE St B fudloh, oaf SBREA T SRS, D bE oF S e P s o o
the facguabr sRUIL SndlindQutbr keed 343 4.5 MUl GhbctiMentlef MBAnNiios Ak beRE
areas 3 and 4. This enbodi nent of the invention is being described uSing a

ci r cul adesemibed wning acyetlahspuitentacget haying oae sputten aparsnoawiiing by nan-sputter
non-sputter _area in%rfehe center, of the target and a mon-s%?tter area_on the

peri met¥F2 # theqeeter ofothe teagel and, g noprspRitersarag on, the peragetep, of thestarget. The

config |+ 1sNENE: i STEE t '

differ Leji%lt%ljgﬁ%pless, sucieda%n@'lesct anggTd g?'ﬁ’glrlé‘?érvreg’%;iarrﬁﬁh H%hgﬁjlﬁtrisgﬁ%&[{ Ergets

i nvent i avimguti fieeentushepes] euchspuiettangilar geirfeghhy.i Ty addifiés rthe inveatibie afaydied
positions of sputter and ngn-sputter areas, which differ depending:on the
manuf acessddor snuttgplarseishaving diffeent; mimbsrs apd pesitinpyef seytter apd penriguiigred i n

targot FESYHER R Bep it o Rikb By kR 2nd Splrafy HenBiohd¥ B Hiheter
subst r agygtennbéihigusédm P whitRtingldeweer . Sputter area 2 is nmacroscopically
snooth, and to a certain degree mcroscopically snmooth as well- For
[0018] Sputter area 2 is the area of the spufter target from which the target material is
removed for application on the substratei within the sputter chamber. Sputter area 2 is
macroscopically smooth, a.udf to a certain degree microscopically smooth as well. For
example, in one embodiment of the invention the standard surface roughness of sputter area 2
has values less than 100 micro inches, and preferably less than 65 micro inches.
[0019] As described above, the sputtering process tends to deposit target coating material on
the non-sputter areas of the sputter target. In order to improve the adhesion properties of the
non-sputter areas and reduce 1.:he occurrence of this redeposited material being dislodged and
contaminating the substrate, ﬁlc present invention macroscopically roughens these areas of
the sputter target. Specifically, the invention roughens the non-sputter areas of the sputter
target by forming a macrosoopjic trough pattern in these areas.
{0020] In Figure 1, the macroscopic trough pattern is depicted in non-sputter areas 3 and 4 as
a series of concentric circles.  Concentric shapes are not the only trough pattern that can be
used to implement the invention. For example, the invention may be implemented using
other patterns such as spiralsior cross-hatching within the non-sputter areas. Furthermore,
the trough pattern in each non-sputter aréa may be different than that used in other non-
sputter areas. '

[0021] To form the macroscopic trough patterns, the surface of the non-sputter areas is

macroscopically roughened using either 4 laser ablation method or a physical machining
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exanpl e, in one enbodi nent of the invention the standard surface roughness
of sputter area 2 has values less than 100 mcro inches, and preferably

| ess than 65 micro inches. [0019] As described above, the sputtering
process tends to deposit target coating material on the non-sputter areas
of the sputter target. In order to inprove the adhesion properties of the
non-sputter areas and reduce the occurrence of this redeposited materi al
bei ng di sl odged.and contam nating the substrate, the present invention
macr oscopi cal |y roughens these areas of the sputter target. Specifically,
the invention roughens the non-sputter areas of the sputter target by

f or m ngracesacF msammpr]r terhoglgbngugy ¥évGn or sintilae daseris ased to[peuem] a pracisy patiem 1,

e e ORI g Puan oL er D5, depictad ¥ el et tﬁ%ﬁepawpé%?q ps
pattern.fHatq %g%pgp@et@ﬁgie&gsé% saﬁﬂ@ﬁﬁ&wlmvtﬁg Rer 528 BXeHR! Riththe

I nventi'oh nma patterns such~as spi ral S, Or

Cross- hﬁﬁﬁbﬂcng)alﬂdﬂhdmtbﬂlﬁlmﬂi&-éd@mfaﬁdl vadihasf tieu ldstreabimed trough doiniiag ghe
pattern in each non-sputter area nmay be different than that used in other

non- spuaughrpaicams . Aftematiyelyo theomarroneopim diogh quattemnsr day hepprodueads usingie
surface_of, .t.he . n ut t osgcopi cal Iy roughened using either
a Iasermﬁ%llna B‘???‘?T@{mﬁ ﬁ?th rBﬁ@ﬁB@Fﬂﬁé?ﬁﬁ) g 4 process. For exanple, a
hi gh- eneosy ’Mﬁﬁyﬁ&s &t t&’&ﬂﬁl& uk&PR foird tﬁbﬂ?cﬂlg’hq:aﬁ@ﬁis%ﬂu& Bhab 86t IRAitéLoNa ON

t he surface of round, Tectangular or irregularly shaped sputter target.

Laser psowercd tmﬂxgh aek a:bang]dddmughe Figpee Dfdcpiatser cusedection ehaiportiini afha wi t h
the sputter target terial, with the ultimfe of controlli g he
dept h dﬁEFmW’B’c“g“?ﬁg%‘ti é’%Fd&'bP%ﬁ ~SRMEF a@aﬁgﬁeg%%@&w tern-
Al tern ?éﬂ]lab § f

machi ni h&t%gé&ogggﬁg Efe@sﬂf?%\ﬁeﬁ'i: Bﬁﬁgta@rdﬂgﬁ ??g@ﬁ?g%&hggj\?g l?ggbel'he

types odnyminmhsthumgctoﬁ 0020 D080 titichieg hThasduaradstroughs pfbéem‘dﬂyﬂaaw £depibt
I t
' m edh of 06010 inches, but may be anywheré in the range of 0,002 and 0.020 inches. The

squared troughs preferably are spaced apart from each other with a spacing y1 of 0.025

inches, but may be formed with any spacing greater than 0.005 inches. .

[0023] Figure 3 depicts a cross section of a portion of the mecroscopic trough pattern formed
in non-sputter areas 3 and 4 using an angled trough. The angle troughs depicted in Figure 3
preferably have a width x2 of 0.040 inches, but may be anywhere in the range of 0.030 to
0.050 inches. The angled troughs preferably have a depth h2 of 0.035 inches, but may be
anywhere in the tange of 0.009 to 0.043 inches. The trough angle & preferably is 60 degrees,
but may be anywhere in the range of éO;to 120 degrees. While the root of the troughs
depicted in Figure 3 have a “V” shape, plternative embodiments may use an angled trough
baving a root with a rounded shape.

[0024] Figure 2 and 3 only depict two troughs of the trough pattefn forseed-m non-sputter
areas 3 and 4. It is to be understood, however, that the number and'troughs used to form the
trough pattems in non-sputter areas 3 and/4 will vary depending on the trough pattern, the
size of trough used and the size of the non-sputter area.

{0025] In an additional embodiment of the invention, microscopic roughening is performed
on non-sputter areas 3 and 4 in additionito the macroscopic roughening provided by the

trough patterns. Microscopic roughening is typically performed using shot, bead or grit

5



squared trough and an angled trough. Figure 2 depicts a cross section of a
portion of a macroscopic "ugh pattern formed in non-sputter areas 3 and 4
usi ng a squared trough. The squared troughs depicted in Figure 2
preferably have a width xI of 0.025 inches, but may be anywhere in the
range of 0.020 to 0.050 inches. The squared troughs preferably have a depth
hl of 0.010 inches, but nay be anywhere in the range of 0.002 and 0.020

i nches. The squared troughs preferably are spaced apart from each ot her
with a spacing yl of 0.025 inches, but may be formed with any spacing
greater than 0.005 inches. [00231 Figure 3 depicts a cross section of a
por t i ofblasting e add gvicesoepic surfaceyroughness which isaet demctadn gwes, 4p dbts 3

and 4 using an angl ed .t.rqugh. The anaql e .t r.ou epni.c ' i.aur,

pref er éﬁ“ﬁgt?&{}@né?WHn g‘fg%qﬂ“@“%ﬁ’b e hlgéﬁs g‘%ﬁmg%@%%&éﬁ%/%ﬁgrag‘ait erg‘??'e
range : ' erably have a depth
h2 of 8%8@?%8#2%?&5%?9%%?%%%@ fﬁ‘%ﬁﬁ?&?g‘%ﬁﬁﬁ‘"f 0.009 £0 0,043

~i ncheg00736)eFigtrubdepitty hnotbepembeiimbhtyofitse G entty: cSpscifically, Figyretfedepintsher e

in the range of 00;to 120 degrees,. Wil the root _of the trough depi ct ed
in Fi gur &oss segtien of sputtez fagpet 1 mAWh@hMTWBﬂqr%%iméaﬁéﬁoﬁg@%ﬂ ed

h ., havi ' ...LQO Fi DALY
deot ot PR BHEPRer ik, Fof BIRE TR oS e B L I Bt
4. 1t ispubter Rea PRGN Bdspesd to MQEMSha ehvirdnmidie o tHEkputteshatnber O MEe bgfert O

formthé trough patterns in non-sputter areas 3 andl14 will vary dependi ng

on t he haredigpe rsingtpiwsicel machiming tenlyshches @ lathe, migh os pther hiools.

o ooeblt £ut B e Ao heh dpres St Bh o EHAET P b aphelS afhet oep'h
addi ti ofupided {'Bi _OH6RBY ¢, theBaNe taybekeOMiciRg afileh. NBreférablyoiie Rejth NS

M croscopi ¢ roughening- is typically perfornmed using shot,~bead or grit 5
the cut of the counter-bore is between 0.010 inches from the target top surface down to

approximately 0.100 inches from the target bottom surface.

[0027] While not depicted in figure 4, the macroscopic trough patterns discussed above are
also formed in the counter-bored non-sputier areas 3 and 4. Furthermeore, other embodiments
of the invention microscopically roughen non-sputier areas 3 and 4 in addition to being
counter-bored and macroscoﬁically Toughened with tmﬁgh patterns. In this mannper, the
ability of the non-sputter areas to trap re-deposited target coating material is improved and
the effects of sputter re-deposition are reduced.

[0028) While the foregoing has described what are considered to be the best mode and/or
other examples, it is understood that various modifications may be made therein and that the
subject matter disclosed herein may be mplemented in vanous forms and examples, and that
they may be applied in numerous applications, only some of which have been described

herein.



bl asting to add m croscopi c surface roughness, which is not depicted in the
figures, to the trough patterns fornmed in the non-sputter areas. in this
manner, the surface area, and thereby the adhesion properties, of
non-sputter areas 3 and 4 are further inproved. [00261 Figure 4 depicts
anot her enbodi nent of the invention- Specifically, Figure 4 depicts a
cross section of sputter target 1 in which non-sputter areas 3 and 4 and
counter bored into the surface of sputter target 1 to place non-sputter
areas 3 and 4 at a lower position than sputter area 2 with respect to the
pl asma environnent of the sputter chanber. The counter- bore is perforned
usi ng ph¥sipa! nac?ining tools such as a lathe, mlIl or other cutting

t ool s, ISAMAMEC e counter-bore forms walls set at 90 degrees to the
sputter target face, as depicted in Figure 4. However, the walls may be
set at ot herl.angl Asputfredrgetdumpnsidge depth of the cut of the counter-bore
is between 0.010 inches fromthe target top surface down to approxi mately
0.100 i nches? $M¥ET ©%5& 38r get bott om surface. 100271 While not depicted in
Figure 4, th 1 ' : s g% ed above are also fornmed
in the count%?gg%%ggf%%%ﬁgﬁug%ggmgg%gﬁc%%g i%ﬁ§ﬁhrthernnre, ot her

enbodi nents of the invention mcroscopically roughen non-,sputter areas 3
and 4 in addition to being counter-bored and nmacroscopically roughened

with trough Patt efhesputier tangel ageording to {leim hifurtherycoptprisiig aplhralitetinen- ar eas
to trap_re-deposited.target. coatin terial is_inmproved d_the effects
of sput T ot SHET GHFLAr 06 B FEUIRF ATRITONER HOBEBEBTY has

descri bed what are considered to be the best nbode and/or other exanpl es,
it is understood that various nodifications nmay be nmade therein and that

t he subj ect 3mtt eThe sputer $wgetheceidingrtyyClaen i2ymhersim ouel of thevplwiatitysoffremrs and

exanples, . and that the be applied in nunerous applications, only
Some. of HHIFEHEFRE Selth et eeutetaset n. o

4. The sputter target according to Claim 2, wherein one of the plurality of non-

sputter areas is a perimeter area of the sputteritarget.

5. The sputter target according|to Claim 1, wherein the macroscopic trough

pattern comnprises a plurality of troughs formi:ng a series of concentric shapes.

6. The sputter target according|to Claim 1, wherein the macroscopic trough

pattern comprises a trough forming a spiral pattem.,

7. The sputter target according] to Claim 1, wherein the non-sputter area is

counter-bored in. the surface of the sputter tariget.

8. The sputter target according|to Claim 1, wherein the macroscopic trongh

pattern is a squared-trough pattem.

9. The sputter target according| to Claim 1, wherein the macroscopic trough
pattern is an angled-trough pattern.



What is Clainmed Ys: 1. A sputter target conprising a sputter area; and a
non-sputter area having a macroscopi c trough pattern. 2. The sputter target
according to Claim1l1, further conprising a plurality of non- sputter areas,
wherein each of the non-sputter areas has a macroscopic trough pattern. 3.
- The sputter target according to Claim2, wherein one of the plurality of
non- sputter areas is a center area of the sputter target. 4. The sputter
target according to Claim?2, wherein e of the plurality of non- sputter
areas is a perineter area of the sputter, target. 5. The sputter target
according] to Caim1, wherein the macroscopic trough pattern conprises a
plurality of troughs formng a series of concentric shapes. 6. The sputter

corpri ses. a T oaghe PP gtees Gl by EIARCS SGRRAE e BUBtpuld beL

accor dipngrds@oficAlyichghdhi@r i n the non-sputter area is counter-bored in the
surface of the sputter target. 8. The sputter target according to Caiml,
wherein the macroscopic trough pattern is a squared-trough pattern. 9. The
sputter target accordin o Claiml, wherein the nacroscopic tgough

pattern is ahl-angfeBeoduipr RFsRardEn2 sputier1igre ﬁ@mgﬁﬁlpgetﬁet%‘?pgﬁf.mg@&o?di ng

to d aixﬂﬁ&os%%ﬂ&htﬂiﬁeﬂﬁﬁ'ﬁmﬁgpﬁﬁe@&% is mcroscopically roughened.

12.  The method according to Claim 11, further comprising the step of etching a

macroscopic trough pattern in a plurality of non-sputter areas.

13.  The method according to Claim 11, wherein the macroscopic trough pattern

comprises a plurality of troughs forming a series of concentric shapes.

14.  The method according to Claim 11, wherein the macroscopic trough pattern

comprises a trough forming a spiral pattern.

15.  The method according to Claim 11, wherein the macroscopic trough pattern is
- a squared-trough pattern.

16.  The method according to Claim 11, wherein the macroscopic trough pattern is
an angled-trough pattern.

17.  The method according to Claim 11, wherein the macroscopic trough pattern is

etched in the non-sputter area using a machining process.

18.  The method éccording to Claim 11, wherein the macroscopic trough pattern is

etched in the non-sputter area using a laser ablation process.



11. A method for preparing a sputter target conprising the step of etching
a nmacroscopic trough pattern in a non-sputter. area. 12. The net hod
according to Claim11l, further conprising the step of etching a
macroscopi ¢ trough pattern in a plurality of non-sputter areas. 13. The

met hod according to G aim 11, wherein the macroscopic trough. pattern
conprises a plurality of troughs formng a series of concentric shapes. 14.
The net hod according to Caim1l1l, whergin the macroscopic trough pattern
conprises a trough formng a spiral pattern. 15. The method according to
Craim 11, wherein the macroscopic trough pattern is a squared-trough
pattern. 16.19The Tretmethodecwrdinggo Coaim Hi, further camprising thetematblagingihe

trough pattern is n angl.ed-trough pattern, 17. The net.had according to
daim m%cr%ﬁ%w@ﬁ?“ﬁﬁé’ﬂ ﬁ%ﬂ@d}ﬂ%ﬁ%{’ﬁ R YRR TRIFTpSEpIC B REde o ¢ he
non-sputter area using a machining process. 18. The method according to
Claim1ll, wherein the nmacroscopic trough pattern is etched in the
non-sputter 24 ea Tix Agtivd @serdugbtaClabm pr, dosher cnprisingTthe steg hH downteror di ng
to Claim11, further conprising the step of blasting the nacroscopic

t r ough boging ghememsputieT AwA 1 Bigtsiefpceeidhe SPUtier #rg$loscopi ¢ particul ate. 20_
The nmet hod according to Caim11, fisher conprising the step of counter-
boring the non-sputter area in the surface of the sputter target.



