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ENHANCED FI NI SH SPUTTERI NG TARGETS This inventi®n relates to a process for
manuf acturi ng sputtering targets with an enhanced finish, and m?r F
particularly to a process for chemcally etching the surface of sﬁuﬁ&@%
targets to achi eve an enhanced finish. 5 Background of the invention In the
manuf act ure WO 0P T ering targets used in the seni-conduct or PCTA{E8Y30241 j ¢

-is desirable to produce a target with a sputter surface that will provide

filmuniformty and mniml particle generation during sputtering onto a
sem - conductor wafer. The typical manufacturing processes for sputter
targets 10 result in targets with surface defects. Additi t he
materials conprising the sputter targets, such as titani Jmm/ﬂmwwm}ww
tantal um nickel, chrom um cobalt and alloys thereof, have™i y
probl ematic characteristics (i.e., particle size and uniform¢§0znd burn-in
time requirenents) that are a result of the nachining z 5 FEe 200,; WO
Q01 13917 PCT/ US99/ 20241 20-60 hours, which is unsuitable for a production
environnment, and there is no guarantee the sane result may be obtai ned
consistently for subsequent targets. Furthernore, sputter

mar gi nal acceptability due to defects from unaccountabl e wwﬂm@“\mm
manuf act uri ng cannot be sal vaged by the above 5 techni ques. ere1s thus a
need to provide a nethod for manufacturing sputter targets th&?”%rovides a
consistent finish with low particle counts and m nimal surface defects,
thereby reducing or elimnating burn-in time prior to use. Summary of the

I nvention 7 O The present invention provides a nethod for achieving a
sputter target with a surface roughness of about 10-30 pin., good film
uniformty and | ow particle counts during initial use, thus significantly
reducing burn-in tinme requirenents. The sputter target surface is achieved
by chem cally etching the surface prior to use. Advantageously, the surface
is etched with a first acid 15 solution, rinsed with water, etched in a
second acid solution, rinsed with water, rinsed with an al cohol sol ution,
and dried. Athg i r s, other basic chem cals
may be used as%@&gﬁtmﬁﬂﬁ%ﬁﬁmn The aci ds or ot her

et chi ng chenicéﬁ@ﬂ%ﬁ%ﬁPpﬁiﬁﬁgmﬁ?g' EIfvention are advant ageousl y sel ected

fromthe follow ng: hydrofluoric acid, nitric acid, 20 phosphoric acid,
sul furic acid, MMMMi d, acetic acid, lactic acid, ammoni um

hydr oxi de, chrom c oxi de, hydrogen peroxi de, potassiumferricyanide and
sodi um hydr oxi de. ThEhif imvehtianctlatesco agpreceshiongnanofagturingspeftbrgttagetsus| y
contai n about 1-10% and about 20-60% etchant, respectively. Mre

advant ageousl y, withen sgieoed finikhitahd Moo pamicolriaboaproteskder cendcdlliyr st 25
FEB 2003 20-60 hours, which is unsuitable for a production environnent,

and there i s noetgiAg &t Qb6 spatid thrgetdhb aMyveld ARheagthishONsi stently for
subsequent targets. Furthernore, sputter targets of marginal acceptability

due to gef ects ﬁﬁ@gw&&ﬁm%ari ances i n manufacturing cannot be
sal vaged- by t he above

In the manufacture of sputtering targets used in the semi-conductor

industry, it is desirable to produce a target with a sputter surface that will
provide film uniformity and minimal particle generation during sputtering onto a
semi-conductor wafer. The typical manufacturing processes for sputter targets

d 10 result in targets with surface defects. Additionally, the materials comprising the
sputter targets, such as titanium, aluminum, tantalum, nickel, chromium, cobalt
and alloys thereof, have inherently problematic characteristics (i.e., particle size

and uniformity and bum-in time requirements) that are a result of the machining



5 techniques. There is thus a need to provide a nmethod for manufacturing
sputter targets that provides a consistent finish with | ow parti clpsq:ggrmm
and m ni mal surface defects, thereby reducing or elimnating burn-in tirnme"
-prior to use. 10 The present invention provides a nmethod for achieving a
sputter targyeioodeitr a surface roughness of about 10-30 din. ,P%%P9/f1?44g1
uniformty and | ow particle counts during initial use, thus significantly
reducing bumin tine requirenments. The sputter target surface is achieved
by chem cally etching the surface prYor to use. Advantageously, the surface
is etched with a first acid 15 sqlq%&iton, rinsed with water, etched in a
second acid sol29oGhours, ideHIswnEHtaRes faF 2 Praduekan suVERNERN SRR 1S ut i on,
and dried. Although acids are the preferred etchants, other basic chenicals
may be used as guhmnteedheasamefrosult mnay pe elsteimed consiateritlyrfor Mbecquentdargels. ot her
‘etching chem cals used in the present invention are advantageously sel ected
fromthe foll ovRun@ernhorephitetabigetsatnthrgifbltactptatilitg.dud o Mereaphem ¢ acid,
sul furic acid, hydrochloric acid, acetic acid, lactic acid, ammonium
‘hydr oxi de, chrom .06, aﬁ’uﬁ% i [ j j de and
sodi um hydr oxi ﬁ%&?%fa ?rvgﬁ%gggglcon &g{{lgﬁf%rgeggﬁs%?%%&éSggi\?gdlré?gggeousI y
cont ai r\:.fabout Jfﬁ}lgf/o b%; vol unme and about 20-60% by vol une etchant,
respecttvely. YWV ant ageously, the second solution contains about 1-10%
by vol une of a first z 5 ~~a 2003 d ,etcha?rié nd aboyt 20-50% by vol une of
a second etchant. THHCEE UG nesd iRrawids gau ‘Pcf/lf%éﬁa% NESPUMEr] S mi nutes
wi th each solution, and nore advantageously, the etching is perforned while
t he sol ution i dargefsthet prhvidsstatvonsistantdinish wahidw patticlesosttannd minimal n one
enbodi nent of the present invention, a nethod is provided for finishing the
surface of a tistrfadedefep)tiepsbytrad@irig orledimihatigebgn-ird fheie 6 @age. S et ched
with a solution of hydrofluoric acid, rinsed with water, etched with a
sol ution of hy } i nitric acid, rinsed with water, rinsed
wi th an al cohol solution, and dried. In a preferred method, the titanium
sput t target 10 s i : I L 1 ;8% by
e‘f%y oty "Trhfe?) d&g%ﬁ%a%\ﬁ%ﬂ#)gcg}?@%sa r}{etﬁécgino?gcﬂlk{ng a‘ghlg{‘br?a: t

vol une oric aci tion about m nut e second (after

rinsing) is etched with 1-6%Db | u dr.of l uor Lc aci.d/ 25- 45% by vol une
nitric acid sol'u %ﬁmka(??m%gﬂ?sgf}‘%%g%{}t%é’@” %oégémé%‘f%grmggf%cts and
advant ages of the, present invention shall, beconge re apparent fromthe
acconpanyi ng d@&gicigRquats dusiaedggial “f&@éﬁ%ig’lugﬂa‘}ﬂé'sr& YRe g‘H’“‘Hﬁé‘n@put ter

targets suitable for finishing by the present invention _maésebe.targets of
any netal, all égquaemenispobia spukien theget surface isiachigved by ehamsieallysetchingibet er

surface prior to use. Advantageously, the surface is etched with a first acid

15 solution, rinsed with water, etched in a second acid solution, rinsed with water,
rinsed with an alcohol solution, and dried. Although acids are the preferred
etchants, other basic chemicals may be used as the etchant for the present
invention. The acids or other etching chemicals used in the present invention
are advantageously selected from the following: hydrofluoric acid, nitric acid,

20 phosphoric acid, sulfuric acid, hydrochloric acid, acetic acid, lactic acid,

. ammonium hydroxide, chromic oxide, hydrogen peroxide, potassium

ferricyanide and sodium hydroxide. The first and second etching solutions
advantageously contain about 1-10% and about 20-60% etchant, respectively.

More advantageously, the second solution contains about 1-10% of a first



target, such as titanium alumnum tantalum nickel, chrom um or cobalt
“targets or alloys thereof. Especially suitable for the present invention
are targets nade 20 from HCP (hexagonal cl ose packed) netals. Agge':r

- manufacture, a sputter target surface is initially finished by &(ﬂllﬂ&i and
polishing on a lathe, grinding, |apping or by other simlar techniques, all
of which are well known in the art. Finishing on a lathe is preferred. The
initial finishing step is perforned3until a surface roughness (Ra-5 25
FEB 2003 arithnmetic average roughness) of less than 25 pin. is achieved.

Thereafter, the-sPddrewHieh Bainshifabld for & hesiucfomemaroameat @nd théfe-iddoui n by
the chem cal etching t echni que of the present invention. In the first step

of the present M&@Hk@&méﬁ&l? BEGLG nehfasnélaeg fok&us%ageﬁ%ae a first

et chi ng sol ut iR SUch &8 an aC| wat er sol ution. ants usef ul

in the presen nvention include ut in no . | i :

hydr of | uori c ;"@pgerrpﬁrp,rquttgqﬁa{:get Saegal iccg\ﬁa%‘lltysﬁﬂeftﬂ:&}éﬁég%l
hydrochloric acid, acetic acid, lactic acid, anmoni um hydroxide, chromc
oxi de, hydr ogmawmmbwmpm%semwﬁamnngyamo@be salvaged by e arbpdc oxi de. The
wat er may be regul ar or deionized water. The first etching solution

pref ermbl y conéchnftfuefibout 10% by vol une etchant (e.g. acid) or less, and
preferably about 1-10% by volume, with the balance being water. One skilled

inthe art wll apprifred Alkud {1adedth Brovdcld Gethda f&trﬁmﬁmct@ﬂgsbbeersol ution

concentration may be nodified to provide opti numresult or the specific

Larget et er | Qleg e o bhOARURGRLAR! Foick WRaShEAIad SuRLSLE LR

hydr of | uori c ac n anou une and nore preferably
about 2.5% 15 advant 18110“5 i n Ih present

b % : may .al.so b
vent Lon t o SG1ESH TG PRGNS PT B LR BT e gt Rficon ey be
intermttent or constant, and may be effected by any neans known to one
skilled in th 0 exi st sone inherent agitation in the
solution due to per colation or entrapped air bubbles. 20 In step two of the
presel invention, THeprewnf myentmn prérddessa ppethod Sor dchiswihgvi sphttevibzget t o r enove
t he etching sol ut i on fromstep one. As a general precaution, the water nmay
be dei oni zed weitled surfdee soughnsssrg abow 1 OB (efiiar, Zbbd fila auifsmitynedilatvel y af t er
removal of the surface tomthe first etching solution 2 5 F E B 2003
particle counts during tnitial use, thus significantly reducing burn-in time
requirements. The sputter target surface is achieved by chemically etching the
surface prior to use. Advantageously, the surface is etched with a first acid
15 solution, rinsed with water, etched in a second acid solution, rinsed with water,
rinsed with an alcohol solution, and dried. Although acids are the preferred
etchants, other basic chemicals may be used as the etchant for the present
invention. The acids or other etching chemicals used in the present invention
are advantageously selected from the following: hydrofluoric acid, nitric acid,
20 phosphoric acid, sulfuric acid, hydrochloric acid, acetic acid, lactic acid,

ammonium hydroxide, chromic oxide, hydrogen peroxide, potassium

ferricyanide and sodium hydroxide. The first and second etching solutions

advantageously contain about 1-10% by volume and about 20-60% by volume etchant, respectively.

More advantageously, the second solution contains about 1-10% by volume of a first



and continues until all etchant is renoved fromthe surface to prevent

di scoloration of the target surface. In step three of the present

i nvention, the surface of the target is imersed in a second etchi n35FEB 2003
. solution, such as an acid and water solution. The 5 etchants useful for
this step are the sanme as those described for the first etching solution,
but are in no way limted thereto. The water nmay be regul ar or deionized
wat er. The second etching solution ﬁreferabl e contai ns about 60% by vol une
etchant (e.g. acid) or less, and preferably about 20-60% by vol une, with

t he bal ance beitshgntwad erout IhE0% by halere dfarseeand eishanbride sighing isgdvangepquser abl y
conprised of two or '10 nore acids, depending on the target material. One

skilled in thegepotm¥d fdr 12PPmasitatwith &b sbiitioppddd eibrdeadvatpeansly,ahe and t he
sol ution concentrations nmay be nodified to provide optimumresults for the

specific targ g rJ : : L : e etchant is
preferably hy?&c&%%#e?ogg?@@v}uﬁé‘%hﬁ%xog?gaﬁ%&&{&ﬂ%%xﬁéﬁ\ﬁ/%ﬁﬁl J}and nitric
acid in an anount oI about 25-45% by vol une, and nore preferably about 3.5%
by vol une hydGP¥&Y-c acid and 35% by vol une nitric acid. For aluni num or
chromumtargets, the etchant may advant ageous]y include hydrochloric acid
in add®tion to hydrlafongsmbediment Af the presgillpventiosy 2 meHCd AL PIOVIded&rs, t he

et chant may advantageously include sulfuric acid in addition to

hydr of | uori c dhdshing thecuefacast a titaninmyspattetatget. atly diis agle thesurfacetibe pr esent
invention to agitate the solution 20 during etching. Agitation in this

etching step rgsheBvaHENS0laGd o SHydeFSri0 AcidNEnsdd wilic Watef, etdhed With@et due to
an uneven m xture flowi ng on the surface. This agitation may be

intermttent Qpn&ORYAPkorRBL: BB REnithd £G4 HhaY vAMy HEAARH WA ] O One
o? fe I |€ tliill H'ﬁ FH‘

skilléd in the art. exanp ting up an ting the solution

cont ai ner ever Q, seconds s_proven_us I . FEB 2 n step
Four of -t he. pricsltt SHiGahaS Aef B 5 tlaga tspnod, Slipiiip Peerbrally Wi o
water, to renove_the etching solutjon fromstep three. As a general

precatifi on, tﬁ‘érfa\ﬁ&’tséﬁ"%e lyﬁ@ﬁ?ﬁrﬁ?@ﬂm\ﬁdf% by ypfume hydraflyogic agid solpiarian abpytyl -
oc;:u [ S | m"regi ao ﬁitixyxte'ﬁf dnﬂrsec![’oﬁdlﬁ'@.‘ft&: rilﬁ%ag)iibafl@drvifiﬁhcl%% rbg n})lmeh?ﬁ@m%c?&@/wtag%%y
solution and cgnti nues u call etc .S renove romthe surface to
prevent di scol"@}“&?fl%c?ﬁ‘&oh’é’o?hﬁ’@‘é‘}“tgi‘??‘a}’;‘é"_& In step five of the present
invention, the surface of the target is rinsed with a solution of alcohol
and water. The al cohol solution preferably contains about 20-80% by vol une
al cohol , and nore [Feteanbbiierdijedts afd%4doyntugdsiofeh®presdne imventionlshalll ittl e or
too 10 nmuch al cohol in the solution nmay cause water staining on the target

surface. As apgesifé alorhSfaet iR the ReconfiaayinFries@dridaitiisred wat er .
15 Detailed Description

The sputter targets suitable for finishing by the present invention may be
targets of any metal, alloy or composition that are suitable for use as a sputter
target, such as titanium, aluminum, tantalum, nickel, chromium or cobalt targets
or alloys thereof. Especially suitable for the present invention are targets made

20 from HCP (hexagonal close packed) metals.

After manufacture, a sputter target surface is initially finished by
abrading and polishing on a lathe, grinding, lapping or by other similar
techniques, all of which are well known in the art. Finishing on a lathe is

preferred. The initial finishing step is performed until a surface roughness (R, -5



In step six of the present invention) the surface of the target is dried.
"This is preferably achieved by a forced flow of dry nitrogen, dry argon, or
clean, dry, conpressed air. For exanple, the forced fl ow may cogﬁ &rﬁgmﬁn

.air nozzle 15 on a hose, or any type of air Line, placed about é ﬁ
fromthe target surface at an angle. The result of the above nethod for
finishing a sputter target results in a surface free of nechani cal
deformation and with a Ra of about510-30 tin. The nethod relieves residual
stresses in the target material resulting from20 manufacturing and

stabi | i zes t heitlrae@eiveafpeoiphyes) bDleksmbaf 08 pin.doadiistednThpesftkrcthe The
burn-in tinme necessary in the prior art is significantly decreased, if not

elimnated. lchuhs izki 8yRknERta R SAI08! 108D A NG HOBRAGEA cldhiligSh of the

present invention require onty 6 warers or Iess r burn-in, which is
equi val ent tq KWh qr. | ess.  .There are nno.knpown verse effects of the
cheni cal 2.%&’?@%86@ RO Sy oA Mi&@git‘%?g%e@r@sﬂw‘}ﬁ‘%{)gt fi que of
t he present invention, and the nethod may be easily adapted to the

manuf act ur i ngupfeescelstae targat isivangped Inararsheteliag splalionsuels axpnfasid &g |
special order targets, or may be adapted into an automated line for nass

produEti on. Svafér dodutiche Theeshats usafelnnitbapresent mention inchtde v dh by t he
description of an enbodi nent thereof, and while the enbodi nent has been

descri bed i nwgnat Gefigblts: BRiraflhorid dcid, nitdelacidNpEsspRerid &id, 86IRIKCAci®r I n any
way |imt the scope of the appended clains to such detail. Additional

advant ages a | i : Wl Ry R i:1 in the
art. The inv%ﬂ%ﬂﬁdﬁ%ﬁdﬁg&f%ad‘& laﬁg@g%g’e%@gel S t%ﬁéﬂgéghﬁlhﬂgﬂlﬁ ed to
the specific,details and, nmethod and.illustrative exanpl.es described.
Accor di ngl y, HOIEPRee rm e Ry et oA Y B e BB VaisPar € 1 ng
fromthe scope or spirit of applicant's general inventive cqoncept. WHAT IS

CLAI MED | S: mazyhz,ews@aaeo@ex@vas%ﬁm%@mgréhﬁam%ﬁ@luﬁ%p@#re}?ﬂya sputter

target surface to achieve a reduced burn-in tine during sputtering
Corrpm si ng; contains about 10% by volume etchant (e.g. acid) or less, and preferably about 1-10% by volume, with

the balance being water. One skilled in the art will appreciate that the particular
etchant and the solution concentration may be modified to provide optimum

results for the specific target material. For titanium targets, the etchant is

preferably hydrofluoric acid in an amount of about 1-8% by volume, and more preferably about 2.5%

15 by volume. It may also be advantageous in the present invention to agitate the

solution during etching. This agitation may be intermittent or constant, and may
be effected by any means known to one skilled in the art. There may also exist
some inherent agitation in the solution due to percolation or entrapped air
bubbles.

20 In step two of the present invention, the surface of the target is rinsed
with water to remove the etching solution from step one. As a general
precaution, the water may be deionized water. This rinsing step preferably

occurs immediately after removal of the surface from the first etching solution



finishing the surface of the sputter target to provide a surface roughness
of less than about 2S uin imrersing the sputter target in an etching
solution one or nore tines to forman etched target; and rinsing the etched
~target in water wherein the etched sputter target has a surface rbﬁ:djﬁ&éﬂﬂ%
of about 10 to about 30 uin to decrease the burn-in tinme for the etched
sputter target in conparison to the burn-in tine for the surface of the
sputter target after the finishingbstep. 2. The nethod of claim1, wherein
the etching solution is conprised of water and an etchant selected fromthe
group consi standgonfinudsynitib£ll etchant isembyvedfom the aofate tpheyphtor i ¢ aci d,

sul furic acid, hydrochloric acid, acetic acid, lactic acid, ammoni um

hydr oxi de, chdisg¥lsrafign 6fthe Rargét@aeReaper oxi de, potassium ferricyani de and
sodi um hydroxi de, and m xtures thereof. 3. A nethod of enhancing finish of

a sputter surface Qf t -achi rn-in tine
during sputteri ng,ﬂlcstt) .t?i?elséiotrggﬁetéfg&gl?élgég% ’meﬁsﬁgﬁ%n%ﬁﬂ%gﬁgﬁyace of the
Ter o1 n- t hOTSTFRLR Sr kRt Rg SOHPL SUSCR i R VOGO T va er
rinsing the sputter surface with water; imersing the sputter surface in a

secon® sol ut i dehapfs usafué farithiststeprage thatseme e those desambesk foh e first efehingri nsi ng
the sputter surface with water; rinsing the sputter surface with a third
sol ution of ajohnival bttt eiceway timiked tikréio FERe @B niag bdrygulgr drhe sputter
surface wherein the sputter surface has a surface roughness of about 10 to
about 30 uin,to.decrea the burn-in tinme for the etched sputter target in
conpari son t %l%nhzég 2art jg%se(g?ndt Fngsafi prfgi?ablétw’&?‘f‘se?%"l“k@ /‘IP DhYodime richantdse.
4. The met hodtidybr lebsasmhpdeferable nigiun20-66%s by velbms elititthevalaadsbdidge second

sol ution are conprised of at |east one etchant selected fromthe group

consisting of; .h of l.uor | cid, njtric acid osphor.i ¢ id, sulfuric
o, hydroohV P ol Reqtiiank B et soiiderlf pregerRtly SERRHRFL A WpiATox de.
chr on&c oxi de, hydrogen peroxi de, potassiumferricyani de and_sodi um
hydr 8%i de, arfBoTsiactdsr @ependiag epthe rechmptanab Ops skiligdandhagrt milli sh of a
sputter surface of a sputter target conprising the steps of: initially
fini shing theappraciede thabthe padicyjsn etchant(s) apdthesolupipn vonbsniatiensimeiebs oughness
of | ess than about 25 uin imersing the sputter surface in a first etchant
in wat er sol uhodified to provide optimum results for the specific target material. For

example, for titanjium targets, the etchant is preferably hydrofluoric acid in

amount of about 1-6% by volume and nitric acid in an amount of about 25-45% by volume, and more

15 preferably about 3.5% by volume hydrofluoric acid and 35% by volume nitric acid. For aluminum or

chromium targets, the etchant may advantageously include hydrochloric acid in
addition to hydrofluoric and nitric acids. For tantalum targets, the etchant may
advantageously include sulfuric acid in addition to hydrofluoric and nitric acids.
It may also be advantageous in the present invention to agitate the solution

20 during etching. Agitation in this etching step may prevent acid streaks on the
surface of the target due to an uneven mixture flowing on the surface. This
agitation may be intermittent or constant, and may be effected by any means
known to one skilled in the art. For example, lifting up and tilting the solution

container every 30 seconds has proven useful.



havi ng an etchant concentration of up to 10% by volume; rinsing the sputter
~surface with water; imersing the sputter surface in a second etchant in
wat er sol uti on having an etchant concentration of up to 60% by vol u@d RES 2003
forman etched target; rinsing the sputter surface with water; rinsing the
sputter surface with an alcohol in water solution having an al cohol
concentration of about 20% by vol u?e to about 80% by vol une; and drying the
sputter surface wherein the sputter surface has a surface roughness of
about 10 to about 30 uin to decrease the burn-in tine for the etched
sputter target in Botpdpisefiihe present mVpfigedhefurtase okihetarast 18 HRGEt after the
finishing step. The nethod of claimb5, wherein the first etchant in water
sol uti on and witewate tndnmive tieendtching weltitbon fonatépothrear Asageperased of at | east
one etchant selected fromthe group consisting of hydrofluoric acid, nitric

acid, phosphagkatio, the FERr 209 Be Hbickwicd.wastl T finshifyl sbp JRYGEBENI OF i ¢ aci d,

acetic acid, lactic acid, ambdni um hydroxi de, chrom™c 0OXi de, hydrogen

per oxi de, pot i f i j i i ai xt ur es

thereof. 7. A r%retsho eggaqéeliég‘%cﬂgﬁlé)@&?orﬁ g%&%@cg‘&ggﬁﬁ gcﬁéb%%gkfd'ac of a titanium
sputter target conprising the steps of finishi the surface of the sputter
targeg to proviyengnd gentipuss P’&R‘J‘g‘ﬁﬁ@%@%fs rF’é‘Qge‘flﬂ%ﬂ% CO® RIFIt mer si ng
the sputter surface in a first solution of hydrofluoric acid in water;
rinsing the spsmolaationefithetargdtsurisggt er to renove the hydrofluoric acid;
imersing the sputter surface in a second solution of hydrofluoric acid and

nitric acid in watlarstepifive oftthd pr@sdnt invieation, thiesnfacgofitaé tapget fordsed m an et ched
target; rinsing the sputter surface with water to renove the hydrofluoric

acid and the Wi hkQuféd 8f altdHd? bR@white TRELISHol SMLfiGE Frefirily orthing d sol ution
of alcohol in water; and drying the sputter surface wth a force flow of

dry gas wher g, 2‘0-}3@% by volume alcohol, and more preferably about 50% by volume of alcohol. Too little or too
10 much alcohol in the solution may cause water staining on the target surface. As
a general precaution, the water may be deionized water.

In step six of the present invention, the surface of the target is dried.

This is preferably achieved by a forced flow of dry nitrogen, dry argon, or clean,
dry, compressed air. For example, the forced flow may come from an air nozzle

15 on a hose, or any type of air line, placed about one inch from the target surface
at an angle.

The result of the above method for finishing a sputter target resultsin a
surface free of mechanical deformation and with a R, of about 10-30 pin. The
method relieves residual stresses in the target material resulting from

20 manufacturing and stabilizes the target assembly allowing for a consistent
product. The burn-in time necessary in the prior art is significantly decreased, if
not eliminated. It is believed that a target with the enhanced finish of the
present invention will require only 6 wafers or less for burn-in, which is

equivalent to 1 kWh or less. There are no known adverse effects of the chemical



sputter surface has a surface roughness of about 10 to about 30 din. to
decrease the burn-in tine for the etched sputter target in conparison to
the surface of the sputter target after the finishing step. 8. Tﬁéﬁﬁﬂmp

-of claim7, wherein the first solution has a hydrofluoric acid

concent r at manooef3sebout 1% by vol ume to about 8% by vol ume. GCTH§EHRthod of
claim?7, wherein the second solution has a hydrofluoric acid concentration
of about 1% by volunme to about 6% volune and a nitric acid concentration
of about 25% by volume to about 45% by vol une. 2 5 FEB 2003 12 10. The
met hod of claim.7, erein.the third solution, has an al cohol. concentration
of about 20% %&“{}&t%% °£Ehiﬂfes§65/b“89“t%}’8t Hielethe W&WBR@YA ca5iPhos A2, A% Ahr . A
E. ALR A; . A?. A5Z46R6* <3 )

[ {vql gb] X] ca] dapted]te decmpeniperafespostsaFereqeowle feonethedmeabeapehiosa] ca] ca)
ca] c”a] ca] ca] ca] ca] ca] cTa] cLa] ca] ca] cLa! @pYF4t s¥%dG xsni d W
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WHAT IS CLAIMED 1IS:
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roughness of less than about 25 pin.;
immersing the sputter target in an etching solution one or more
times to form an etched target; and
rinsing the etched target in water wherein the etched sputter target
has a surface roughness of about 10 to about 30 pin. to decrease the burn-in time
for the etched sputter target in comparison to the burn-in time for the surface of

, the sputter target after the finishing step.

2. The method of claim 1, wherein the etching solution is comprised
of water and an etchant selected from the group consisting of: hydrofluoric acid,
nitric acid, phosphoric acid, sulfuric acid, hydrochloric acid, acetic acid, lactic
acid, ammonium hydroxide, chromic oxide, hydrogen peroxide, potassium

ferricyanide and sodium hydroxide, and mixtures thereof.

3. A method of enhancing finish of a sputter surface of a sputter
target to achieve a reduced burn-in time during sputtering, comprising the steps
of:

finishing the surface of the sputter target to provide a surface
roughness of less than about 25 pin.;

immersing the sputter surface in a first solution of an etchant and
water;

rinsing the sputter surface with water;,

immersing the sputter surface in a second solution of an etchant
and water to form an etched target;

rinsing the sputter surface with water;

rinsing the sputter surface with a third solution of alcohol and

water; and
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4, The method of claim 3, wherein the first solution and the second

solution are comprised of at least one etchant selected from the group consisting

of: hydrofluoric acid, nitric acid, phosphoric acid, sulfuric acid, hydrochloric acid,

acetic acid, lactic acid, ammonium hydroxide, chromic oxide, hydrogen peroxide,

potassium ferricyanide and sodium hydroxide, and mixtures thereof.

5. A method of enhancing finish of a sputter surface of a sputter

target comprising the steps of:

initially finishing the surface of the sputter target to provide a
surface roughness of less than about 25 pin;

immersing the sputter surface in a first etchant in water solution
having an etchant concentration of up to 10% by volume;

rinsing the sputter surface with water;

immersing the sputter surface in a second etchant in water solution
having an etchant concentration of up to 60% by volume to form an etched target;

rinsing the sputter surface with water;

rinsing the sputter surface with an alcohol in water solution having
an alcohol concentration of about 20% by volume to about 80% by volume; and

drying the sputter surface wherein the sputter surface has a surface
roughness of about 10 to about 30 pin. to decrease the burn-in time for the etched
sputter target in comparison to the surface of the sputter target after the finishing

step.

6. The method of claim 5, wherein the first etchant in water solution
and the second etchant in water solution are comprised of at least one etchant

selected from the group consisting of: hydrofluoric acid, nitric acid, phosphoric
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roughness of less than about 25 wn,;

immersing the sputter surface in a first solution of hydrofluoric
acid in water;

rinsing the sputter surface with water to remove the hydrofluoric
acid;

immersing the sputter surface in a second solution of hydrofluoric
acid and nitric acid in water with at least intermittent agitation to form an etched
target;

rinsing the sputter surface with water to remove the hydrofluoric
acid and the nitric acid;

rinsing the sputter surface with a third solution of alcohol in water;
and

drying the sputter surface with a force flow of dry gas wherein the
sputter surface has a surface roughness of about 10 to about 30 pin. to decrease
the burn-in time for the etched sputter target in comparison to the surface of the

sputter target after the finishing step.

8. The method of claim 7, wherein the first solution has a

hydrofluoric acid concentration of about 1% by volume to about 8% by volume.

9. The method of claim 7, wherein the second solution has a
hydrofluoric acid concentration of about 1% by volume to about 6% by volume

and a nitric acid concentration of about 25% by volume to about 45% by volume.
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