1 BRITTLE METAL ALLOY SPUTTERI NG TARGETS & METHOD OF
FABRI CATI NG SAME FI ELD OF THE DI SCLOSURE [ 0001] The
present disclosure relates generally to targets for
use in sputter deposition processing and to a nethod
for their fabrication. In particular, the present
disclosure relates to targets conprised of brittle
metal alloys of Group VIIl netals and refractory
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SUMIA%44 OM}ﬁfléﬁgfLw the present disclosure is an
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{0007] An advantage of the present disclosure is an improved method of fabricating a
brittle metal alloy sputtering target.
[0008] Another advantage of the present disclosure is an improved method of fabricating

a brittle Ru-Ta alloy sputtering target.
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(&)  forming a full density compact from the green compact;

(e} cutting a target plate slice from the full density compact;
(D diffusion bonding a backing plate to a surface of the target plate slice to form a

target/backing plate assembly; and

(g)  machining the target/backing plate assembly to a selected final dimension.
[0013] In accordance with embodiments of the present disclosure, step (a) comprises
providing selected amounts of powders of at least one Group VII metal selected from the group
consisting of: ruthenium (Ru), 'rhodium (Rh), palladium (Pd), cobalt (Co), nickel (Ni), osmium
(Os), iridium (Ir), and platinum (Pt); and at least one Group IVE, VB, or VIB refractory metal
~ selected from the group consmtmg of tantalum (Ta), titanium (Ti), zirconium (Zr), hafnium ("1,

niobium (Nb), molybdenum (Mo), tungsten (W).
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[0018] More preferably, step (a) comprises forming a mixed/blended Ru/Ta powder

havmg an atomlc ratio of Ru to Ta from about 90 : 10 to about 40 - 60; and step (e) comprises
diifusion bonding a CuZn backing plate,

[0019] Further preferred embodiments of the present disclosure include those wherein
stgp (3] comprises machining the target/backing plate assembly to have a diameter of about 17.5
in.

[0020] Other aspects of the present disclosure include improved Ru-Ta alloy sputtering

target assemblies fabricated according to the above method.
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DETAILED DESCRIPTION OF THE DISCLOSURE

[0025] The present disclosure addresses and effectively solves, or at least mitigates,
difficulties in fabricating spuftering targets comprising briftle metal alloys, particularly Ru and

its alloys such as Ru-Ta, which brittle nature has heretofore impeded development of large
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ni obi um

mpitarﬁfﬂnblf%c)u,t 5(2150:on| um (Zr), hafnium (Hf),
ungsten (W, and conbi nations

@Eh)r]eof mﬂ%bden lﬂ%ﬁ@?’@) ?%g“naé’ldh?iﬂ BPEEYS dedenissbidetit te lneld isostatic

;pcesgs]gm'tcmr)@mhmwe&mrsw%&f@ohwdﬁ@ aHbut 8 ctsptﬂgera?ly about 25 °C, at a
al I manner. of targets conp

pr% e T g ctl’:llt (1)91 5 thaut O9nkpigprefarehlin abqug B9 éi@t tor y‘rorrealmut 2 to about 60
rﬁmmﬁpf&“@&tﬂﬁ abd(B,20MBins ar&gj fMhFa Cgreetnht%nﬁyg& i lzﬁ fg‘rgq @v’ntp i increased

descri hed herein is“espe

qt dol o
eﬁS'ttyﬁ'g) %’&“f%%ﬁb@l‘f lé'fg/%r gets conpri sed of an aI | oy of
[B1and  Th 4 RIMKEY R L0G1R %’ ﬁwﬂﬁ% %ﬁtl & scijos%]gvt DLAGRUSE the green

E%IH:J% of such alloys int
crtoj ramayy m}ehlghlﬂpgl&mr aiwnne:sddnttblrbmcaghe likelihood of

cﬁuklbgﬂﬁ%g@i)ﬁh&én?ﬁﬁt 1§BQtatlc §1t g'?lfos ulr IeOBr/nSay al so be

qS)Snterrpl at ed gl t he prese

#1ized The qifhi ng¢&Br-Te atden Ip_llé_lrt]xf is d?haalﬁk@ [1@1@?1}3' zfj@\/thlﬂ? Structured can,
- low'BEREL ere the fol |l owi ng

& gl scl osur eﬁdsgéglc??“gﬁrﬁ? agbﬁle pieBRr ‘6’1’5 s ghvhich are|cgited with a layer of a

eéﬁﬁﬁﬁ%géﬁq’ j2Y: @lamgr@t(élzﬁb) torigie plaega g dethtasof subfitfdnf MidiM6ss (e.g., about

1H N o tat 0029] In an initial
V)l Bl oft Uit e ok i, g i ades af st of e plsdasontating the
Fiag ﬁ@dﬂi‘té ialsg bting pMed \mﬂes iaytr o Seb oS Blefe hagdr@Prte QQ{eﬁ‘ Q&ve to prevent

pure Ru and

fi wd f
cr%lhn-gaof‘?ljlé n@%ﬁ Elt?nr%eeliﬁ’ o e gﬂﬁg‘? Tgphatﬁ BataftesHIR. o abo ut

[ngﬁﬂ pr efie ttabiext stlyp u&oﬁﬁﬁg toafh@ ﬁr&%ﬁtr@&%cﬁélag}r the canned assembly is
means of a Turbu

t h
suﬁ]eétgfg tOhpNge qiw%gagwa g‘atwe%ébquéﬁ%[p, apd abgyp @16&050(3 B!fefell‘#féy about 1200

[ ender "or

°CR£I-aTmeS|9uI\nmnﬁabd&ﬁ B b kb ﬁs@ﬁr@f&aﬁbl){/ﬁbﬁtgo%l RY o %I_J%ut 1 to about

11(l),%th tlrmt%e)yformed al | ¥ may vary
Bl alight § hikp ig prokide ady- @p@mcmmybstmmmumenm (~12.93
- g/om’]LGnd Qﬂtﬁkﬁogﬂln%e fr P abouli BS a%ﬁatfsg)r @Q %rei%r %P less th{nh élﬁdut 10 pm.

Acg 8 % m Xt ure/ bl end of Ru
UBPECT &Y 'tuétr%]é’P dut Baslimitative, pnlasigheny of fhélbi%sént atsclasure the Ru-Ta

grebe PRES ia kel &
i3 e AP TorchBth 2 . A B0 O st o eyt 1200 to
ab 0 @@“ﬂs’ilprﬁsﬁiﬁéﬁﬁabam%f?labout 30 ksi, for from about

0 m ns.

0034t 0 ab ef erab about
! o]ﬁ m a (?Jirlﬂgetﬁ&c%egn%gé? apﬁlatf & {‘%’i’ FRRAVEh ram they Eﬁ‘réﬁ%‘d“ into slices
fm‘aefili’@mt 9. ftp aheutbomt th'lcld; (preiﬂ‘.t@bly ab3utQl. B9, thick, by means of a technique

suitable for use with hard, brittle metal materials which cannot be machined using conventional
* techniques, e.g., electrical discharge machuning ("EDM").

- [0035] The surfaces of the Ru-Ta slice are then ground, e.g., with a numerical céntrol—
~ based hydraulic surface grinder to a surface finish with an Ra of ~ 32 pin. or better. The Ru-Ta
slice and a suitable backing plate, €.g., a CuZn plate from about 0.5 to about 2 in. thick, are then



[0031] In a follow ng step according to the present
di scl osure, the surfaces of the green plate are
machi ned to renove any high spdts or areas in order to
reduce the |ikelihood of cracking during subsequent
- tiG. pressi ("H.P"), [0032] The nachi ned )
'E‘%?“FS&S? 1 na‘%’l"gtf‘éf ‘%@ﬂggﬂbﬁ’?ﬂé%nwfﬂfﬁ tp ippqvitly matiag surigses with surface
fgushieving ed Reafi;- 329 or bétteh, PISMAICEHRE] cifankERinifpdatment with
Gl pLerd e wal | s of which are coated with a |l ayer of
a Tel easa lgtn rogos any spipRefanEmImg e, ¢ g Witlyhigne acid (HNO;) and
spdiadydex e (N@IH)SoRebnOf sufficient thickness (e.g.,
t 1"),.is positioned on each side of the green
f%@ﬁfe, th%lf@ErP'F atmdimg of ghe, RyrTa Hergel atiess aodnEwht ibagking plate is
atdonplighed & aDdadhiBe PrerLssBidAdn GRAL ' e ;
A1§03 s a rel eagz ages_nt . T?]e I ast%glgy éﬁe}}lgé&g%%%?ee{/ngnqumg plate,
togf Elk‘vﬁ}éa(ﬂﬁlrf)ﬁécﬁl%t@’ thurlacag i PCSnwin waited with atshiable release agent,
e BYATZDPIR fnbddtoftht BESHIRes i he next st
accarding to the pr esen{ﬁ, .ter?el%(l’gfg Igélll%ﬁgty%?%frﬁemcé)ﬁﬁrgﬁﬁgg of the Ru-Ta
Sl§§§g‘ﬁ%fh§giﬂ§n baithpee dibe diffusion Yonding pro@spematrisesepdotming HIP of the
cahalidssch1P o \emphotk. b0, Foodl %cf‘&%t gﬂ@?ﬁf prsf5bly aBout 800 °C,

at a pressure from about ou
al JrREpssieg o ahlopiutd RGbgi30 kiip prefaratily a5 ksif for &bAUdboud! to about 5

hrfl Sref I 2 hrs. .t vi d u- Ta )
oot HRAE D s, O M de £ ipstgl heRag) P Tyugh asnblygyhercn e
shegicPtigpst betaeayr e rRlﬁTz mr%et(mﬂahlommt baﬁkng ialﬁ?_ﬁi alfdt R0V to about 20 ksi.
RbEE . : n. about . m ccording to an
A F’ﬁ%‘g ?"g%‘%{ Jié‘,%ﬁ e s SRty d MRl Rk fke gresqm glisclosure, the
asiﬂxé@e. m;'R'd'ITS tdrps ll;ﬁ?, anﬂ|@lZRb thagﬁlﬁg gra&eite sﬁﬂjfﬂtﬁ t'bﬁﬂ%’ for about 2 hrs. at a
or abou rs. at a tenperature in
*e‘tﬁﬁéé*‘tﬁ‘%n"ggb@‘?éﬁb abG0Y 2 P56 8T 2bgb i kaiaBbe toswltnat shear stress between
theptaegss and badkirghiaydr i2 A& 12 ED0BAbwIRLditMsS §68hd 118 target/backing
Ialf%*ésleamlﬁl ate i s g&?{} renoved fromthe can and cut into
PR EAY Sremead e gart and pachined to fipal digjeagions.
[0Q37ef er abinysuminy, abvadbgbdprolitbek i i
1o EgShni §Lf§l . sﬁgl e fgﬁrgel W t%ttﬁ?f%?ﬁgﬁ?tﬁdiog’%?%ﬁlde the ability
o HRHEHT Sitsig bepded SRHRrng dangets ispmptsed gif Aeittromviehallaysafor example,
suchas bARGIAS0 R, Bavi Yid o I j JH .
T EDM ) L0035 T o S A GBA By 175 i, adapi
TR Hryenductet rylated gpplications durthera theqoesentomethbdidery is suitable for
fabhying WhhitCer $a454 ' r rface finish with an
DB Ubi Gy LS CEARLT TR hlle® Rt k] BSE A n mumber of
appUEAtions oAk tinglat sarege teedja such aChafd digkat e f r om about
008815 to ' jck are then 8 . hiped in
{ p_r]epar a?? %é fF c?)ervjid&ff egésnl%gﬁn’b%'ﬁ’&?rﬂl&, Sﬁeﬁ‘@?%%?‘gt ye pebdede such as
spegiie Fatpriglsr ftaiceeesivicsdiary piceeses, bicniBordbay pRidh tRAeOdnderstanding

' ter.  followed by cheni cal
of ﬂg’ﬂl-z piebdht d%EIO £l }?O“l{ervgrafl}?éﬁ?sew i ‘iosure can be practiced without resorting to

eani ng/ et chi'ng
the details specifically set forth. In other instances, well-known processing materials and
- techniques have not been described in detail in order not to unnecessarily obscure the present

disclosure.



acid and base solutions to renove any surface

contam nation, e.g., - wth nitric acid (HNO3) and

sodi um hydr oxi de (NaOH) sol uti&ns. [0036] Diffusion

bondi ng of the Ru-Ta target slice and CuzZn backi ng

hahe is ' .a_canpjn rocess wherein an
bl y ST AP ek b B g Ber g b and Dot a fw cxamples
of dig eematitngre shewipaidrdesdr. ﬂﬁm ﬂﬂ}? pictSi disSloPr@ 06 td Be WhdbiSiBod that the

C t ui.t abl e rel ease agent, . e.g., . )

SRR Rt by BT S it G GESPebioss i retironments and is
- SBYRPt afidharges madht mpdificatitie Rithifathe Sob o AL Bisclosed concept as
AbllBehQhnbondi ng. The diffusion bonding process

conprises performing H P of the canned assenbly at a
tenperature between about 600 and about 900 C

preferably about 800 C, at a pressure from about 10

to about 30 ksi, preferably about 15 ksi, for from
~about Ito about 5 hrs., preferably about 2 hrs., to

provide a diffusion bonded Ru-Ta/CuZn assenbly wherein

the shear stress between the Ru-Ta target and CuZn

backing is fromabout 10 to about 20 ksi. According

to an illustrative, but non-limtative, enbodi ment of

the present disclosure, the assenbly of Ru-Ta target
~slice and CuZn backing plate is subjected to H P for

about 2 his. at a tenperature of about 800 C and a

pressure of about 15 ksi. The resultant shear stress

between the target and backing |ayer is about 12 ksi.
Fol | ow ng di ffusion bonding, the target/backing plate
assenbly is renoved fromthe can and machined to fina

di mensi ons. [0037] In sumary, advantages provi ded by

the present nethodol ogy include the ability to

fabricate diffusion bonded sputtering targets

conprised of brittle netal alloys, for exanple, such

as of Ru-Ta alloys, having very wi de dianeters, e.g.,

on the order of about 17.5 in., adapted for use in

sem conduct or related applications. Further, the

present methodology is suitable for fabricating

sputter targets conprised of a variety of brittle

nmetal alloys useful in a nunber of applications,

e.g., magnetic data storage nedia such as hard di sks.

[0038] I'n the previous description, nunmerous specific
details are set forth, such as specific materials,
structures, reactants, processes, etc., in order to

provi de a better understanding of the present

di scl.osure. However, the present disclosure can be

practiced without resorting to the details

specifically set forth. In other instances, well-known
processing materials and techni ques have not been

descri bed in detail in order not to unnecessarily

obscure the present :

L rieEt



di scl osure. 9 [0639] Only the preferred ebedi ment s
of the present disclosure arlé but a few exanples of
its versatility are shown and described in the present

Whaﬂsi‘i%i%%&'ise' It is to be understood that the present
is capable of use in various other
copbi nati o n nvi tonments and is susceptible of
ch g’ﬁ g eg{ ﬁlﬁegﬁ%cfoﬂtggi“ﬂ% # sedalyglioni sputtpréngsierssk asstmblie comprising
stepgefscl osed concept as expressed herein. 10  What is
Clgl'brred Is:. 1. A nmethod of fabricating a netal alloy
spiiY t erfrpijding sgleeted smemits f powdars b atnlgast sficemblodr ne@oble metal

fi L i nts, of powders of at _ |east  one
ronPORAp WIS FirkdRft AR A % Ry RRETEA Gy pioiab g Fomn the group

congiging ofiioupalV e, B ndtVIBeAHe RRsdiefyiact ory met al

sehﬁct ed. f.rg%? t(Be %r,oup caonsi sting of Goups IVB, VB,
~and”vi BUBRE HENPRG iSeidi welacies| amoyrty ofripeimdess b efetti rg mixed/blended
powdailevingh ecbqed ATRI Yafo 8f mpgieders to forma

m xed/ bl ended _powder having' a selected atonic ratio

. of taﬁog’flmgcﬁalg drieEdbleadaddpardee dinbl engteeh pompiet hatihg increased

densitydr een conpact having increased density; (d) form ng

a full density conpact fromsaid green conpact; (e) -

cufdi ngformingraget] dphsitly @ombict &rofnf A Séiednflabt; densi ty

coppact ; i ffusjon bonding a backing plate to a
su i ac ecuct)tﬁl{ E)s%\fj"ﬁg“} gﬂ%b:gﬂc%&oaxpéa |k densyy eermpack
.t affyet / diffokibn Gopdi abaa@@;ghaé; Eigt'a ]g i
tar %&é@ﬁt/@acki ngno Ilg%e assenbl y t?%r%rfé%l)%ﬂt}tqe Fﬂ%ﬁé%hge to form a
& RE IJAC asssl @det hod according to claiml,
whenei nmaslisa j i di sel ect unt s
o Bourier o e A e e o S L Bty on

er%m t hi group consisting of. ruthenium (Ru), rhodium
(RA), pahs Bathefacmading tocddtial & whemin: ni ckel (Ni),

|o: gi: nggéﬁﬁﬁ%éspipmvliﬁfhé'gélgcteégxgo Itsa toi’ rﬁ%"aér?t o)f at ?era]zgt (?r}e Group VIII
al selected from the group consisting of: ruthenium (Ru), thodium (Rh), palladium (Pd),
cobalt (Co), nickel (Ni), osmium (Qs), iridium (Ir), and platinum (Pt); and at least one Group
IVB, VB, or VIB refractory metal selected from the group consisting of tantalum {Ta), titanium

(T3), zirconium (Zr), hafnium (Hf), niobium (Nb), molybdenum (Mo), tungsten (W).

met

3. The method according to claim 2, wherein:

step (a) comprises providing selected amounts of Ru and Ta powders.

4. The method according to any one of the preceding claims, wherein;
step (c) comprises cold isostatic pressing (CEP).
5. The method according to any one of the preceding claims, wherein;

step (d) comprises hot isostatic pressing (HIP).




IVB, VB, or VIE refractory rret% sel ected fromthe
group consisting of tantalum (Ta), titanium (Ti),
zirconium (Zr), hafnium (H ), niobium (Nb), nolybdenum
(M), tungsten (W. 3. The nethod according to claim
2, Oher eite:m&hRD, . rises providing selected
amunt &) Qf mRY and Tg‘f‘gg??%%%‘?ofﬁ?ew%@mxamdi ng
to any L 81”8?%SleﬁFfé"caédilW@ageahmhinmngEgimj_ step (c)
cogpri s&z cold isostatic pressing (CEP). 5." The net hod
accor di nge tethad ¥ccafinlh cedi ng cl ai ns, wherein:
st gR ((@)m?%;%ri }E@ hogt} fﬁjgg}egfg’gprﬁ?@%ichgﬂ% whepin: 11

6. The nerHaiesdtdr ding to any one of the preceding
cl 'ns,él\ﬁlherei n:. step (e) conprises electrical
di sthar gécmeetividra cogdinztMny of net.hod. according to
anytep i CQIHE(F'%& %r %ﬁe.di ng, cla ?rtépﬁ’/\r/ﬁce"fhé‘igﬁ!a‘m%f”éﬁfe@f)
po SOPL I Ses © BATHEMAS R dergetdmokid Bt Ss@fyly W oS
| 350yt kg5 precedi ng cl ai ns, wherein: step (g) conprises

| mac hi nj ai d target/backing plate assenbly to have a

| di aneté?ggf%m%\ﬁfﬂ?{ asgemigy fabﬁcdﬁedécamﬁgﬁrtﬁer}g%}h&{ get

| a SRS of tepaceding eain@ccor di ng to the nmethod of =~ any

a diameter of

one, of the preceding clains. steps of 10. A nethod of
fablrQ-catA.mgptbbd?uf}"ﬁ;r%#,g%/a u_fj{t ering target assenbly,

step@gPr i sing (a) mixing/ bf éndfng ey epitatingniarget assefbIfl comprising
and(el':l'a powders to forma Powder m xed/ bl ended havin a
sel tednigingtmgﬂd\%ggﬁécquof Ru to Ta (b) formng said

ol Lbl ended powder 1 nt ¢ YRS Rucodizaqiowats t8 Sorm a mi

P ir?%éf?%/g% C?%B‘-‘ﬁ’sﬂrtwmc hd) of REEGRY a full density corrpaarg%xed/blmded

frcﬂ:r)saif&ngﬁéa . act: (d) Cutting a target plate
den%l ice from sa%_gldfcgrfq?e‘ﬁ'@ﬁg‘i‘eﬂypmmw a( Boeefll obtpst OFaVing increased
dndi ng a backing plate to a surface of said targe ase

pl e Slfdxﬁl?ntgﬁI rama target/backing plate assenbly;
an Sé £ lf)densny compact from said green compact;

(¢)  diffusion bonding a backj

H

machining said i
& Said target/backing plate assembly to a selected final dimension,

1 .
1. The method according to claim 10, wherejn:

gtep (2) comprises forming a mix

_ ed/blended . o
to Ta in the range from about 95 : 5 to ab /T powder having an tomie retio of Ru

out s : 9
| step (b) comprises cold isostatic pressing (CIp);
-step () comprises hot isostatic préssing (HIP); ,
step (d) comprises electrical discharge machj

' ning (EDM):
Step (C) CompriSeS HIP. g ( M), and




(1) machi ni ng sai'd" target/bagking plate assenbly to a
sel ected final dinension. |. The nethod according to
clai m 10, wherein: step (a) conprises formng a
m>§'ed/ | ended Ru/ Ta powder having an atomic ratio of
Rt o g Mefhodiecarding éo Elomiabebiée@5 © 5 to about 5 :
9%te fitseL i ses.cqld isostatic pressing (CIP);
st erl)f(% )E‘%b c‘gl)sn%rfaggg“ghao?"i trged RuhFaroyvdaghavisgPp; atarnigpatio of Ru
to Tadgpm abowh PP s Hbtosbewttati:aak a6d schar ge machi ni ng (EDM) . ;
angl. rises HP. 12 12. The nethod
" acc r(g}l%gnﬁgggsc(ﬁ 419 hondipga Gugn beclage fflaty. conpri ses
form ng a m xed/ bl ended Ru/ Ta powder having an atom c

rati.o Ghe Rgtholl acchbadif - to about 40 : 60;

ang s@gﬁei co(r:rpr,i.sées .léus ?)?lgélfglgmﬁjolﬁ&? f?gwg‘e’ﬁPZn

bac R ses mychinmpg saigetargetbankony plite @ssbMbBY HARE a Mameter of
aboutl7a8imp 10 to 12, wherein: step (f) conprises machining

saipj1 tar t/_Pgﬁ'%{r;ggpl ;:Itet assenbly to have a dianeter

of _Abou 5al0y spytiering tRgefmsantly fibAgitd REordiglta (i@ebethod

assBABY grgofislaimnl bt 13ccor ding to the nethod  of gany e

ond5of cA RwE allby & al l oy spugteri

tq{ﬂﬁ% o2 g?l lia (i cat éﬁgg%%:%ﬁgggﬁf&br{cgt% ﬁ@%‘%@dﬂgwﬂ“’d

an)été? ot ¢ rﬁ%/ tof3.-to0 13. 16. A Ru-Ta alloy

Sputt er i AGutTurafley sRBGEAP tay j . r di t he

rre%god of. . any one of Ig?ai %rsé}a% ?%t%cgt%ggcc/gr%%&hemeﬂmdof

al FOYOKRiClErs Hdodar get assenbly conprising: (a) a

t d7fget AdmsiaPallR tifering surface and conprised

of( at | east o%\éggg?@ggtfg&eg%%m SPEPHERSE from Group

VI of taget plateitosting 2 shitieriap dudice £8%hm H&fdrogfz{t 36505 noble of

0 oups

18 t mthe group consisting -
I{;Zar | VB, hl\?%? L‘Sl‘glgldé %P%f‘}orﬁ ﬂftﬁge B@?qdé‘a fableragt lableast ode ¢didacwry metal selected
m BraRburcopbisting ol Gousd IVE PPBIEH Vs G B 5dRE Hie 240

t%}get apé' e oqposi_te_sai d
| acking plate diffusion bonded to a surface of said target plate opposite said
sputtering surface.

18.  The target assembly according to claim 17, wherein:

.- -sald target plate comprises at least one Group VHI metal selected from the group
consisting of: ruthenium (Ru), rhodium (Rh), palladium (Pd), cobalt (Co),

. .. nickel (Ni), osmium
(Os), iridium (Ir),

and platinum (Pt); and at least one Group IVB, VB, or VIB refractory metal
selected from the group consisting of tantalum (Ta), titanium (T%), zirconium (Zr), hafoium (Hf), _

* niobium (Nb), molybdenum (Mo), tungsten (W).
19, The target assembly according to claim 18, wherein:

said targe.t plate comprises a Ru-Ta alloy having an atomic ratio of Ru to Ta in the range
from about 95 : 5 to about 5 : 95.




sputtering surface. 18. The target assenbly according
to claim17, wherein: said tgﬁget pl ate conprises at
| east one Group VIII netal sel’ected fromthe group
consi sting of: ruthenium (Ru), rhodium (Rh), palladium
(Pd), cobalt (Co), nickel (Ni), osmum (Gs), iridium
(1r2o. antyanb@bd LsbRuirhd in R Bf wheRat one Group | VB,
VB, or VIB refractory metal selected fromthe group |
con§#id t4rery plefe qompriaesumRy-Ta)alioy iheving ematpmic)ratio pf Botn Tiin the range
' L) ni obi um (Nb), nol ybdenum ( M),
fro u%%?%gﬁi?b§gbégébTﬁ% target assenbly according to
" claim 18, wherein: said target plate conprises a Ru-Ta
al | 3y hdbé tagetassenatlyoappasdingio ity opé ofidainisd7 B30, wherelie r ange
~ from about 95:5 to about 5 : 95. 13 20. The target
ass 84ithbyckang nlgte cprapiscs §uZ@her ei n: sai d target plate
conpri ses a Ru-Ta alloy having an atomic ratio of Ru

to inthe range from about 90: 10 to about 40 : .
60. 5%1. #JE trgptssemply éﬁ%ﬂ@n&cte@m Pﬁ@oﬂ%alg‘ﬁig el Jravinga
cl ai ns 1dianeet@®f abheneisnn. sai d backing plate

conprises CuzZn. 22. The target assenbly according to
any one of clainms 19 to 21 , having a dianeter of

about 17.5 in. :



