;i je3e™H "E\ 46T, 19-t 2 5 FEB Z003 r - WD 00/13917 PCTNS99l 20241 METHOD
OF MANUFACTURI NG ENHANCED FI NI SH SPUTTERI NG TARGETS This invention rel ates
to a process for manufacturing sputtering targets with an enhqup? @@?ish,
and nore particularly to a process for chemcally etching the sur % of
sputter targets to achi eve an enhanced finish.” 5 Backgroun

| nventi on &% fanuf act ure of sputtering targets usgd indPtCﬁIéUStggﬁom

sem -conductor industry, it is desirable to produce a target with a sputter
surface that will provide filmuniformty and m nimal particle generation
during sputtering onto a sem -conductor wafer. The typical manufacturing
processes for sputter targets 10 result in targets with surface defects.
Additionally, the materials conprising the sputter targets, such as
titanium alum num tantalum nickel, chromum cobalt and all oys thereof,
have inherently problematic characteristics (i.e., partﬂlmw“ﬂ“mmmmwnp
uniformty and burn-in tine requirenents) that are a re

. machi ni ng 2 ~r F ~ 2aal WO 001 13917 PCT/ US99/ 20241 2- proaews: These

i nherent defects and characteristics may have an adverse effect on the end
user of the sputter target product. Anong the undesirabl ects of

sputter target manufacture is the lengthy burn-in tine f@mm%wwmmm@ tter
target at the custoner site. Typically, 5 sputter targets, i tani um
targets, exhibit poor filmuniformty and high particle courtf6®eoduring the
early stages of target use. As a result, a burn-in cycle, which elimnates
the surface defects of the target, nust be perforned for as long as 30 kWh
before the target surface will produce high quality thin filmwafers. It is
not unconmon for a standard target to go through about 50 wafers during 10
the burn-in cycle before it produces high quality wafers, which is

equi val ent to about 6.7 kWh. Deposition without this burn-in cycle would
result in a relatively high reject rate of poor quality wafers. Thus, the
burn-in cycle is required to achieve a sputter surface that will provide
the desired filmuniformty and particle generation, but it requires a

ggz’;rglrrg,r Fgrmﬁggg{%ﬁﬁ%fﬁ%ﬁwéﬁg materials. By way of

This invention relates to a process for manufacturing sputtering targets

with an enhanced finish, and more particularly to a process fo.r chemically
etching the surface of sputter targets to achieve an enhanced finish.
5 Background of the Invention
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

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 bumn-in time requirements) that are a result of the machining



uniformty is desirable, and 10 particles or |ess generated per ,g

wafer is desired. Various attenpts have been nade to reduce'lfgafiwm te or
control the inherently undesirable characteristics resultin from t he

manuf act urwogopsutess 20 for sputter targets. For exanpl e, 3} 4/ Hg4!

| appi ng, fine machining, |athes, and hand polishing have been used to
renove the surface material of the target. These nethods of nateri al

renoval are tinme consum ng, |abor ifAtTeéensive, costly, dirty and provide

i nconsi stent results. Wil e pol.i hlngtoa rror finish nmay vi de a good
surface fini stProgess.r Bigse ﬂé@ff‘@kﬂéﬂsﬁ’is\?@d &%%‘ﬁf‘F%Wa&hWetWV“ﬁgﬁfg ity 25
FCB 200 20-60 hours, which is unsuitable for a production environnent, and
there is no gtmthntmbustehefﬁmrspum@%metpm@ucbe obt ai ned consistently for
subsequent targets. Furthernore, sputter targets of margi nal acceptability

due to defects fr0Mﬂgg:ﬁ@uﬁhﬂééﬁabld/ﬁfdcﬁm@%ﬁldeﬂtaﬁmlzﬂaﬁﬁfaﬁﬁirélﬂ tg@nnot be
sal vaged by t he above techni ques. There is thus a need to provide a

met hod for ﬁ&tiﬁo r ent finish
with | ow parti g@%ﬁ;‘é%ﬁp gta ?ngﬁlﬁe%ggéﬁ?’rg&% ngtltogf%?% ﬂeerolg@%aﬁgdum ng or
elimnating burn-in tinme to u T ent |nvent| rovi des a
net hod® f or actﬁpgg?rﬁarggts ﬂ%{"taé 1‘%‘%’53%% teﬁmg%ggprf L UBIETEH gﬂ{# about
10-30 uin good filmuniforpmty and | ow particle counts durl ng.initial use,
thus significam ﬁmwwﬁ@ ArinstegaTe! ERRhPFC bt Eesulbind Wi 1S t ar get
surface is achi eved by chemcally etching the surface prior to use.

Advant ageousl| ywhitineliminafes dlee $usfage dbfecks wf the targéti mast tegiedfotrbedsfor as loop, ri nsed

with water, etched in a second acid solution, rinsed with water, rinsed

with an al cohals 39&Wik before the thrgéti stefaceNvilhmudite ddgquatityethihinpwefesy. r ed
etchants, other basic chem cals may be used as the etchant for the present

invention. The; Aol SnImMbNer a%&é&ﬁaﬂgta@é?t@g%%ﬁug}ﬁﬁgodt%tv&ﬁer%w
i nvention are advant ageousl y selected fromthe follow ng: hydrofluoric

aci d, 4 tric - ggg%%?é itﬁxumcﬁ %xgh';g{nag{t& Gvage% Gy dle g&%@ﬁt‘c}ﬁi aC' d,

aceti c aci d, gm'Cc oxi

per oxi de, pot iu ri ni de di um h Xl de first and second
et chi ng sol ut| Et%%gﬁl Jgéﬁiéi(’y %‘gﬁh cy_Lc iW*Wevﬁ {%fe and about

20- 60% by vol une et chant, (e)rSg(FeCtl vely. I\/br& advant ageousl y, the second

sol ution cont dEXREVEllHRh reiee RASF gHaitpvaters: i Fhys, the pum-migyclsdh3 g et chant

and about 20-50% by vol ume of a second etchant. The etching is, )
advant ageous| yrequired to achieve a sputter surface that will prov1de the desired film uniformity

and particle generation, but it requires a customer to waste valuable processing
~ 18 time and materials. By way of example, for titanium targets, 0.75-1.0% film
uniformity is desirable, and 10 particles or less generated per 8 inch wafer is
desired.
Various attempts have been made to reduce, eliminate or control the
inherently undesirable characteristics resulting from the manufacturing process
20 for sputter targets. For example, grinding, lapping, fine machining, lathes, and
hand polishing have been used to remove the surface material of the target.
These methods of material removal are time consuming, labor intensive, costly,
dirty and provide inconsistent results. While polishing to a mirror finish may

provide a good surface finish, it requires extensive preparation and time, usually



performed for 1-15 mnutes with each solution, and nore advantageously, the
etching is perforned while the solution is agitated, either internittently
or, constantly. 5 In one enbodi nent of the present invention, g&kggﬁ
prOV|ded for finishing the surface of a titaniumsputter targez Bi s

end, the surface is etched with a solution of hydrofluoric acid, rinsed
mﬁth wat er, etched with a solution of hydrofluoric acid and nitric aci d,
rinsed with water, rinsed with an 2l cohol solution, and dried. In a
preferred nmethod, the titaniumsputter target 10 surface is advantageously
etched first 2pé0heurdB¥ebis uehitdbie Ry dpesdudnsn envirehdesphnd there if ns about 110
m nutes, and second (after rinsing) is etched with 1-6% by vol une

hydr of | uor | ¢ AGHA2InES D VPLYBe Bblalcl BfililerBl Mt {300k ahout 2- 10

m nut es. The er obj ects” an vant ages e ptresent” I nvention
shal | becone e apparent ton1t acco SCri t hereof. 15
Det ai | ed DesdriiBErmBeoferivtishiges© tnéarré’é‘?g?%fﬁlt g‘p’ d?F‘h‘FE‘Hf’hg by the
present invention nay be targets of any netal, all oy or conposition that
are suitabl e uneccountablesvagiagenstin senefaetyang cauohbesalvagediby theabaveini num
tantalum nickel, chrom umor cobalt targets or alloys thereof. Especially

suitaple for t&d]ﬁnqafegsent i nvention are targets nade 20 from HCP (hexagonal
cl ose packed) netals. After manufacture, a sputter target surface is

initially finishedrjpye ﬁ%@ﬂﬂ&dwgro@me'a%bmem}r@anmﬂﬁn g@phidi ng, | appi ng

or by ot her S|n1Iar t echni ques, which are well known in the art.

Fi ni shing on é&ﬂ;ﬁﬁmw@& SR 308, bALLLGLalil SILAG S heRslp per for med

until a surfac roughness ( arl I'Caver age
roughness) of ss t han i.s achi eved. Thereafter., the sputter target
i s f'i ni shed tSBI acordefags, lEﬁS ?6“%155%m189‘%‘§ma%ﬁ%“8£r“%{ Hfng t echni que
of the present invention.. In the first step of the present invention, the
surface of tHaummapselthe Inyeptioled in a first etching solution, such as an
acid and 5 water solution. The etchants useful in the present invention

i ncll@e, but in ndheayewntinvenionadotides wpgthod farachieving iagputigritarget aci d,
phosphoric acid, sulfuric acid, hydrochloric acid, acetic acid, lactic

aci d, ammoni wnitthy sirfiece deyghnbssafiabowr 0, piny gooadfim peifaxiigendpovassi um
ferricyani de and sodi um hydroxi de. The water nmay be regul ar or deionized
wat er. The fipaficletdmtsdriglibitiabisepthes sicaificintbort@insbh@hdntink0% by vol une
etchant (e.g, acid) or less, and preferably about 1-10% by volunme, with the

bal ance bei nge ﬁ{entso""@hélﬁ:lu'ttlexeﬂrdeﬂs&k&e@é' dchi¥vkd bR BRnEieA1Rt @cliif@thet he
particul ar etchant and the solution concentration may be nodified to
provi de opti BUffhce prior to use. Advantageously, the surface is etched with a first acid

15 solution, rinsed with water, etched in a second acid solution, rinseq with water,

b 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



results for the specific target material. For titaniumtargets, the etchant
is preferably hydrofluoric acid in an anount of about 1-8% by vol gﬂg &nd

more preferably about 2.5% 15 by volume. It may al so be advant age F!E- 10he
present invention to agitate the solution during etching. This agitation

may be intermttent or constant, and nay be effected by any neans known to
one skilled in the art. There may al so exi st sone inherent agitation in the
sol ution due to percol ation or entﬁapped air bubbles. 20 In step two of the
present invention, the surface of the target is rinsed with water to renove
the etching sadthattiaadafouof-$i% py voteme s secogeetelaal. The ddkung is edvantegreushat er may
be deionized water. This rinsing step preferably occurs imedi ately after

renmoval of tha gUREREs 1L1PANING itk &h 8b16RbAGNA G b@Rntagdolly i B 2003
and continues until all etchant is renoved fromthe surface to prevent

di scoloration_ qgf the targe [f.ace...Ln. st t.hr.ee o ent

i nvention, tH &éllﬁ’fgé)ceg%gge({ W?auq g“r%gsgltuu%’%ls’l a%tregegﬁ\eﬁmgené@%gﬁg%gt chi ng
solution, such as an acid and water solution. The 5 etchants useful for
this step ar &°pHaSane as those described for the first etching sol ution,
but are in no way |limted thereto. The water may be regul ar or deionized
wat er® The second Ietonhiembpodiant pHihe presérd imtsng ou,cnethodisgpoadeds®s by vol une
etchant (e.g. acid) or |less, and preferably about 20-60% by volune, with
the bal ance bBiiging'e@trfadd st Aitefiamtsphi@dr tirget. SEC@REng ahelbirite iss pref erably
conprised of two or 10 nore acids, depending on the target material. One
skilled in t el d Ladnal ealRtaubhabeibRanibOal (ehahipt 4s) and the
sol ution concentrations may be nodified to provide opfimumresults for the
ot of er abl y_ ngarSPTaory BoRebat et BB 7 abshi M BASy BT i na nitric
acid in an anpunt, of about,h 25-45% by vol une nd nore 1 b preferably about
35596 by wol LR ROLAC TGl A R ol arierS3e8 Byt e PR (B For

alumi numor chromumtargets, the etchant may advantageously include
hydri&thl ori ¢ SHE s pAvannasopsly siches Tigtavith pI1cfSr b valwde hidratiueriarsidrslutimpfor about 1-

tantatium t angahifites!e s@bsh@Rt: BN AoMaHRN U8 LS ¥y tdhirhdifiRrotbhdlcl P2 58y N
addition to hydrofluoric and nitric acids. It may al so be advantageous I'n

the present FHVERPITECHSORYPR fof Bbouhasl&Bingies-on 20 during etching. Agitation
in this etching step may prevent acid streaks on the surface of the target
due to an uneven mxture flow ng on the surface. This agitation nay be
intermttent or cdaetamidothetbbigkys d adiirgadce df e pergntiRAgBiok 8N t 0 one
skilled in the art. For exanple, lifting up and tilting the solution

cont ai ner  eveeyorddmyes YPatend ESrdthe QR mpakYiHk description thereof.

15 Detailed Descrinti

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 (RBS



25 FEBZ2003 7 In step four of the present invention, the surface of the
target is rinsed with water to renove the etching solution fromstep three.
As a general precaution, the water nay be deionized water. Thi2!¥t@i?@ﬁ
seep preferably occurs immediately after renoval of the surfac e
second etching 5 solution and continues until all etchant is renoved from
the surface to prevent discoloration of the target surface. In step five of
the present invention, the surfack of the target is rinsed with a solution
of al cohol and water. The al cohol solution preferably contains about 20-80%
by vol une algphektic andadiroecpess) of s thanl6 yilin. 39 YeHwved oTheresfizt, tht cohol . Too
little or too 7 O nuch al cohol 1 n the solution may cause water staining on

the target fsgﬁha%%fﬁt@é&gaw BE 8621 4.80 1,14 1 HELRAni R R del oni zed

water. I n stép SiXx resent "1 nvention, surface o e target is
dried. This ig preferably achieved orced flow of dry nitrogen, dry
argon, or clté‘aﬁ‘.“,l“eo?f{ﬂ?e BIGHH 8%’5%‘69%%&?3%?‘ %‘ﬁ%ﬁ%f‘@,Fr?Sﬁ@ ‘?%PB% tli“’lgow may
come froman air nozzle 15 on a hose, or any type of air line, 'placed about
one inch frourfabeof te drrgetdsinimensedin afirskeighiag sqhgon,such as afacidadabove

met hod for finishing a sputter target results in a surface free of

meclgni cal dedter sorbticn Biecktodaht® usefRpinahe pleedtit ith@nf6h iriclude, Baeinmt hod
relieves residual stresses in the target material resulting from 20

manuf act ur i R, and 154t thi %g&ohb&ié &ﬁ@%mﬁ%@ﬂﬁ%aspﬁbﬁ@md}gumc Riconsi st ent

product. The Burn-in tine hecessary in the prior art is significantly
decreased, if ,not.elinm nated. 1t igxg ; {: i he
enhanced fi r%llygﬁoctgllm}%ag%ra 8§Jgnatmd|’ }la\?g?]?(?gh Wi ?Phgg%%lﬁ?}‘elg%%ﬁ{?hﬁé é\’ggéérs or |ess
for burn-in, ichis equivalent ta 1 k r lL.ess., There .are no known

hver se.ef f DI Rt dn ahua: gl s0 B 96 1 R oot Rs00, 20241
etching techni que of the present invention, and the nethod nmay be easily

adapt ed to tRYY haragile cuesipy 2t Bales sThedyst @chippselutipmprefEsbibd may be used
for small special order targets, or may be adapted into an automated |ine
f orlOrass pr @eniziny ayput 18%\Bhivbleme ttehaptr(es efit) dr feese artdi poaferkidysabo@e i 0%l Hy wslime tvattl by
the description of an enbodi nent thereof, and while the enbodi nent has been
descri bed i nhebzianckeienty watdet Gid skilldd insheat willh bppreeatetticat theghrticotaror i n any
way |imt the scope of

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



t he appended clains to such detail. Additional advantages and nodifications
wll readily appear to those skilled in the art. The invention in its
broader 10 aspects is therefore not limted to the specific detgig§ and
method and illustrative exanpl es described. Accordingly, departdddEBdll be
made from such details w thout departing fromthe scope or spirit of
applicant's general inventive concept. WHAT IS CLAZIvVvIED I S: ., 25 FEB
2003 9 1. A nethod of enhancing fPni sh of a sputter target surface to
achieve a reduced burn-in time during sputtering conprising: finishing the
surface of tadnd ceptihtesruntibelyetchand igremoietbiramshe fuafaee toqughaméss of | ess t han
about 25 pin.; imersing the sputter target in an etching solution one or

nmore times t®schofritianotihe hedetisaffget ; and rinsing the etched target in water
wherein the etched sputter target has a surface roughness of about 10 to

about 30 uin to crease t -jn ot r..th C utter target in
conparison to thgg lt.le ﬁt-%{er? Otl}i%rfcg&g%lrd ?H%ﬁtgﬁrﬁgégﬁ%goﬁhlgnggﬁﬁfﬁer target after
the finishing step.. 2. The t.hod of claim1, wherein the etchi sol ution
i s conpri sedTEIeriskiga S&ﬁ%}‘da%aé%mmons&%‘@tséa agid gpd m&er@?%afickﬁgi sting of:
hydrof luoric acid, nitric acid, phosphoric acid, sulfuric acid,

hydrochl ori ctdentd, usabgforchiacted ard the sarse axcthdse deseribei dion thy dirsetaiéng chr omi ¢
oxi de, hydrogen peroxi de, potassiumferricyanide and sodi um hydroxi de, and

m xtures thepreion, l&na&eﬁﬁidﬂw@lynxﬁait%h@mé.nyhéwmh?oﬁg fegaRubter surface of a
sputter target to achieve a reduced burn-in tinme during sputtering,

conprising the. s(i‘e S L: finishing the surface of the sputter target to
brovi de a S5 ZEL R Bhg e a e PE S e HBRE s bey Vb ag St (.8
sputter surdtidyer less, éndfprafarhbly Bout 10060908y Wik, 6hRMe vARste Waher ; rinsing the
sputter surface with water; imersing the sputter surface in a second

sol ution of an etghant. a ter to form.an etched target;. rinsing the

sputter sur HE wi ehetwgfof\{%Sr‘?gcfnr‘?gsol‘ﬂ’é’”éﬁ?ﬁefeégb]%fﬁr?ﬁlsgs\ﬂfmoQr third

solution of al cohol and water; and 2 5 FE 8 2003 to drying the sputter

surthce whem@8f 26146 dspardiag o8 thertarget matsrial. QnerskBled inthganeddl of about 10 to

about 30 uin to decrease the burn-in tine for the etched sputter target in

conpari son tappreciate dat thapertishlar prehany(s) arek the selgeen eoncentratioas fiayibshi ng
modified to provide optimum results for the specific target material. For

example, for titanium 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

o chromium targets, the etchant may advantageously include hydrochloric acid in
addition to hydiofluoric and nitric acids. For tantajum 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 cne skilled in the art. For example, lifting up and tilting the solution

container every 30 seconds has proven useful.



step. The nethod of claim3, wherein the first solution and the second
solution are conprised of at |east one etchant selected fromthe group
consisting of: hydrofluoric acid, nitric acid, phosphoric acid, sul §GEB @3
aci'd, hydrochloric acid, acetic acid, lactic acid, amoni um hydroxi de,
chrom c oxi de, hydrogen peroxide, potassiumferricyanide and sodi um
hydr oxi de, and m xtures thereof. % nmet hod of enhancing finish of a sputter
surface of a sputter target conpri‘sing the steps of initially finishing the
surface of the sputter target to provide a surface roughness of |ess than
about 25 uin i memsitepgfonhel hparasent invantiasahe suréace pirthe tagget Fdiftsed n wat er

sol ution having an etchant concentration of up to 10% by vol une; rinsing
the sputter wihhaog totdnibwsabeetchingesiongrohhweersthteb! 8k ageidraice in a second
etchant in water solution having an etchant concentration of up to 60% by

vol ume to fOﬁrgla%ﬂof?trﬁé‘rﬁgtetr%&ﬁ}eidefcim"‘feid t%x}r‘@f.h?sq’iﬁs:%:gstegﬁéf@ﬁ‘élg"“h vat er ;

rinsing the Sputter’ surface th an alco inwa ution having an

al cohol concentration.of ahout 20% hy, vol unme .t o about 80%.by vol une; and
Gy ot o ptiersmeiaey e i S Fod P e HARY Ut ace
roughness of about 10 to about 30 uin to decrease the burn-in time for the
et ched sput tlutionragd continuss aphy a1k@ehang Isngmoses frem dheshriadedo Ppyetter t ar get
after the finishing step. The nethod of claimb5, wherein tile first etchant
i n wat er solditdoboraisidofithe tsgst@ndacet chant in water solution are conprised of
at | east one etchant selected fromthe group consisting of: hydrofluoric
acid, nitric aci dp spHOPRIGthEpreseht viekBord W3 suifhcA@itkb taflét fsyfrsed acid,
hydrochl oric acid, acetic acid, lactic acid, ammoni um hydroxi de, chrom c
oxi de, hydr i i f L i ‘ [ oxi de, and
m Xt ures thg‘?@g? Qaif%ljb\gfm@f %%gig?\ﬂgﬁhaﬁélé h%gwﬁggtr@%egggwﬁn@%urface of a

titani um Spklato&ezro-sb%rbg%élm%@al $ido b i‘;?ref%taﬁlgﬁ%o%féo%f l%]{ljoﬁ:me Bﬁa]f}dﬂ&. ﬁ%ﬁfa?e%?m&’f ,

the sputter target t rovide & surfacé roughness ess than about 25 uin

i sing the tter.surface in a first solution of hydrofluorjc acid in
wat B - r PnsiTHEET HEPHSHIR PEsOLHPR Rl AP HERATIRB OF DirdTFESHWE2Hy dhof | or i o

aci d;

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 results in a
surface free of mechanical deformation and with a R, of about 10-30 nin. 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 XWh or less. There are no known adverse effects of the chemical



imersing the sputter surface in a second solution of hydrofluoric acid and
nitric acid in water with at least intermttent agitation to fozgl an et ched
target; rinsing the sputter surface with water to renove the hy cffEleﬁmlc
acid and the nitric acid; rinsing the sputter surface with a third solution
of al coholwonoadigr; and drying the sputter surface with a PEHVEE P w of
dry gas wherein the sputter surface has a surface roughness of about 10 to
about 30 pin. to decrease the burngsin tinme for the etched sputter target in
conparison to the surface of the sputter target after the finishi ng step.

8. The net hod, of cI erelntheflrst oluﬁ]pg Fdrofluorlc

aci d concent f AfthePEs ey MYSRiRFe 244 S%Yb e\?ﬁ‘ me. 9. The

met hod of claim?7, vvherel n the second solution has a hydrofluoric acid
concent r at i ordaitechisohe MENYAAPIRTIOE PIAPESS: &oa@camplﬁmeuyetho%/ oai bameeddoni tric
acid concentration of about 25% by volune to about 45% by vol une.

~~F~BZ003 12sall spedaleddredget, atlnrdynbe/adaptedings m duteméted tide foolmiss on has an
al cohol concentration of about 20% by volunme to about 80% by vol une.

. AF{sy. A L. gdﬁ wbSus ?. ALu. A&(_. AY. A Ny. A A@QR A, 5/ 01l FHdH<a"ul U
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finishing the surface of the sputter target to provide a surface

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,

l 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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sputter target comprising the steps ofl

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 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 1o 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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