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banded to the backing plate through the interlayer composition.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Fig. 1 is a diagrammatic, cross-sectional view of an exemplary
target/backing plate construction of the present invention.

[0011] Fig. 2 is a top view of the Fig. 1 construction, with the cross-section of

Fig. 1 extending along the line 1-1 of Fig. 2.
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[0015] In accordance with an aspect of the present invention, an interlayer is
provided between a high-purity copper target and a CuCrNiSi backing plate. The
interlayer can comprise, consist essentially of, or consist of, for example, one or more of
silver, copper, nickel, tin and indium. Such materials are preferred for the interlayer
because there can be good diffusion between the materials and the backing plate and

target.
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5 PrEe ediios) ePSmiatn SR B LEEK WlorgE Bk, f can
eendesired fgp eti I:cze'éhentemwr baysermimitsll comptisiad higkd av @tadium (by
ss of fro

e e P ae: et a6 s SRS RheT A GaiD &R B S Ay aluminum, and
thb aperlayiet camcdrtsnsbessmdelrysdf@odonéjdmt nickel oreahinenl ogy of
&5&2? ' esenl\lthloﬂ ﬁlilﬁl!’%nde%%r e above for%grdmntlg? afb%l% Qtl\'}v%%a al'{arget
and backing plate, it is to be understood that methodology of the present invention can
be utilized with other methods of bonding targets to backing plates. For instance,
explosion bonding techniques can be utilized to bond Cu-containing targets to CuCrNiSi
backing plates. An exemplary explosion bonding technique forms an approximate bond

strength of at least about 45 ksi (and in particular aspects about 47 ksi) between a

6



target/ backing plate constructions, including, but not

limted to, the shown shape of construction 10.
w@\dokoughs t he interl ayer is shown as a singl e PCT/US2004/025801

honbgeneous conposition, it is to be understood that

PROPATCU mygat aoda, CuCrSiNimackisgpplates and artaine adnaihakarget

AL i itions. [0021] .The met hodol o of .
Sre S SRRl o s Ry V1 eanaace geroet rain
szadreing léisghampar équal wogimer 45 Hﬂcgem§(é)trﬂpdu§l¢hésbﬁlﬁhrpd>r6éc@§|h to about

n | in.order to obtain. hi strength
A0 TGO Ta 8 EbReigh rgha R fnglle 88 b3 izt hdul & Shermica
hw@pepimaitmgntﬁrb ﬂ@f}aCk?ﬂ\gtMé,_adnd vhithioe té@f Mtérlfayélgbdt\ﬁ?e@ﬁ#e backing

that the invention can be applied to other

P%&gé@%%@%ﬁing pl ate conpositions. For instance, the
target can conprise, consist essentially of, or
consi st of one or nore of alum num tantalum titanium
and copper, or can conprise any other conposition
suitabl e for bonding through an appropriate
interlayer. The backing plate can conprise one or nore
of copper, chromium nickel and silicon, and in
particul ar applications can be a backing plate of Cu
and . The backing plate is not limted to the
conposi tions descri bed above, and can conprise any
sui tabl e conmposition which can be appropriately bonded
to a suitable target utilizing the methodol ogy
descri bed herein. In choosing an appropriate
interlayer to utilize between a particular target and
a particular backing plate, it can be desired to
choose a material soluble in either of, and
preferably both of, the target and backing plate
conpositions. If, for exanple, a target predom nately
conprising alum num (by weight) is utilized, it can
be desired to utilize an interlayer predom nately
conprising nickel or titanium (by weight). In sone
aspects, the target can consist essentially or consi st
of alum num and the interlayer can consi st
essentially of or consist of nickel or titanium
[0022] Although HI P is described above for formng a
bond between a target and backing plate, it is to be
under st ood t hat net hodol ogy of the present invention
can be utilized with other nethods of bonding targets
to backing plates. For instance, explosion bonding
techni ques can be utilized to bond Cu-containing
targets to CuCrNi Si  backing plates. An exenplary
expl osi on bondi ng techni que fornms an approxi mate bond
strength of at |east about 45 ksi (and in particul ar
aspects about 47 ksi) between a 6 WO 2005/ 019493
PCT/ US2004/ 025801 99.9999% Cu target and a CuCrSi N
backi ng plate, and mai ntains a nmaxi numtarget



grain size of fromabout 38 mcrons to about 45
mcrons, wth the average target grain size being

wo e®s/o19n or equal to about 45 mcrons (typi cedT/yStoes625801
than or equal to about 41 microns). The expl osion
hAtNBg techni que can be utilized w thout a chem cal
surfaq.ﬁ treat rae;\gt. of .t he backing plate, and w thout an
i nt er M35 4MVeBINEAMeAHE backing plate and target. 7 WO
2005/ 019493 PCT/ US2004/ 025801 CLAI M5 The invention
cl ai méd i sA targefodckirgaildtb @okstngtioh, alopeieingt r uct i on,
conprising. _a co r-.containing target; a backing
pl ate corrp?iCQPP]‘a"C%?’%"E'&%{ér%%out 0.1 wei ght percent of
each of caaeking platecanrising ot kedst apslit 911 weight peddent of each of
%\P/ereagcz_lr%al n sogzle W tlhl n the target of |ess than 80

REEomEY O KB RO CRvgt h bet ween the target and

backi ng pl ah ev?rhg[etgrdire@is? wabiﬁulhe 20getlos iess than8temicrons; and
construction o aim 1l further c risin n
i nterlayer al?é’f‘?/\éﬁ?\nqﬂﬁ et“fesPé{é%{aé%%gB%bR?ng @P"ﬁt‘g,at legat about 20
ksit er | ayer conprising a different conposition than
both the target and the backing plate. 3. The

const puct | . M erein the interl ayer

con‘prlé'ses gﬂ? E{D%?JHgﬂé%n ‘%o°¥¥"? r1ngH3%ro%fnp(5'.s'fgrﬁnd'PetSH%ye{Betwee” the

tevgeitand bankicg plats, thk infEneyeraostprisiay iaalifaréntcoaipasiBon than both the
[ ' yer conprises one or nore of

g?geg[gapa ‘@%@%dé‘?‘fgefﬂ%‘tgkeu tin and indium 5. The

construction of claim4 wherein the interlayer

conpr Bses $he g@nstrucion dfiekairo @nwhareiottheintesfayed @inmrides a thickness

WS Bl Lk {,%mg Lses copper. 7. The

consrﬁ?ggét?%nﬁc}?gﬁ 12?&‘%5% e[clgﬁsn%'the interlayer

conprises nickel. 8. The construction of claim4

wher eftn t h@hq& mr@tmg‘ty@]’of@{am 2i v.g;hgeinitlng ingerlayérecomprises one or more

SOGE H&éﬂe?,%&iel,@ih%@ﬁ“hfﬂ%dmer ein the interlayer

conprises i ndium e construction of claim2
wherein the interlayer consists essentially of one or
nore ®f si TR@pONsEypinerof claing devherein gheainteriayer apmprigas silver.
The construction of claim2 wherein the interlayer

consi gt's OTh&®BehsBUCHBN & claim 4 wherein the interlayer comprises copper.

7. The construction of claim 4 wherein the interlayer comprises nickel.
8. The construction of claim 4 wherein the interlayer comprises tin.
9. The construction of claim 4 wherein the interlayer comprises indium.

10. The construction of claim 2 wherein the interlayer consists essentially of
one or more of silver, copper, nickel, tin and indium.

11. The construction of claim 2 wherein the interlayer consists of one or more
of silver, copper, nickel, tin and indium.

12. The construction of claim 1 wherein substantially all of the grains within
the target are less than 80 microns.



of silver, copper, nickel, tin and indium 12. The
construction of claiml wherein substantially all of

wo b@sgraphs within the target are | ess than 8BCT/US2004/025801
m crons. 8 WD 2005/ 019493 PCT/ US2004/ 025801 13. The

const n8ct i Ihe abnsthaation df sdier Eivherbifeha wesags geHikiBe HithiR the
tar than or equal to about 45

i thi.n th et,.is, les
Yrr%r%%}d?]ge.ss ihﬁn Ff u%'&ﬂ???@c%'ﬁ'ﬁmé‘ﬁ claim 13 conprising a
bond strength fromthe target to the backing plate
t hr ough. t h&he nomsthuayi@r ofadlaiat 13 @asdrismigeUbordbstiehith fidm the target

K5 0PRNY Hele Bl Pee deF BB R ™t O Bhour

45 m crons. 16. The construction of claim1 wherein
t he bagki nghekatsructiorsofstiameSsemdreiala maxiotunt draincsizp@ithin the
] [ I ilicon. 17. The construction of
%@%E %g%m}]ﬂélpng%qg%ggSég%%dmgrlog?.e consi sts essentially
of the copper, chromum nickel and silicon, and
conpr it&es: The opnsitiotinn & ominghiheyeindles batkingatiatetcoBsists essentially
i r . " ' . fromabout 0.4 weight
gﬁpggﬁ?@b@ﬁ@ﬁ%’&ﬁ%gﬁqgﬁlﬁogér cent of the silicon;
and fromabout 0.1 weight percent to about 0.8 weight
per cehf- of Theeonsimieiint efiplaimg. wiihteindlombacking plate aohsists essentially

eﬁtﬁé%aﬁerwérﬁiuﬂ],tnk&eﬁ%}ﬁggﬁgn% &nﬁ&g%.sts of the

copper, chrom um’ ni cl i con. . The
const r uct i BAM@oB] 2vRight peTeerditmalbdis Sougighdmetent ai the nigkel;

target hasggm H8RPEH V\%k}j::h:t Fé{rcglfnt ) raﬁ@ﬁﬁffi%%@g} éc?rﬁgr%’hoé e silicon;

wei ght. 20. The constr on of clarm
@'@ﬁbper-cont aining target has a copper purity of

greater thahm¥BoSA>Yaveht g%ggmtto aBaut '8 ﬁ/e@ﬂpgérgé'r‘r‘ttolf B2

of claim1l wherein the co r-contal ning target has a
eHBPRIM-purity of greater than or equal to 99.9999% by
wei ght. 22. A target/backing plate construction,

conprigi NgThe SorfsBLERN cﬁ%%ﬂﬁ%@ﬂe?éiﬁ(t%inﬁip'ﬂﬁe consists of the

al um num a backing plate; an
copper, chromium, nickel and silicon.

19. The construction of claim 1 wherein the copper-containing target has a
copper purity of greater than 99.9%, by weight.

20. The construction of claim 1 wherein the copper-containing target has a
copper purity of greater than 99.995%, by weight.

21. The construction of claim 1 wherein the copper-containing target has a
copper purity of greater than or equal to 99.9999%, by weight.

22, A target/backing plate construction, comprising:
a target predominately comprising aluminum;
a backing plate; and
an interlayer between the target and backing plate, the interlayer
predominately comprising nickel or titanium.



an interlayer between the target and backi ng pl ate,
the interlayer predom nately conprising nickel or
w0 2400143 9 WO 2005/ 019493 PCT/ US2004/ 025801 PRBUSZ0N€025801
construction of claim22 wherein the interlayer
pr edopd nat ehe/ corsBIBHINSS Slalith @k &dheredd theliRRria@tprédentihgBly
of claim?22 wherein the interlayer consists
UL ARGl of  nickel . 25. The construction of claim
22 wherein the interlayer consists of nickel. 26. The
const24ict i Dife ednstlididh ot lai @R aHRrdiR Ehd iteye\Bhsists essentially of
@re omnately conprises titanium 27. The
B8t ruction of claim22 wherein the interlayer
consists essentially of titanium 28. The
const25ict | e ednstrLigtion ¢f 2laivh @p&vherdin éhd infe@ayarehsists of nickel.
consists of titanium 29. A nethod of formng a

br ovi timg. S04 SrBURS TR SRl 2B §RIRle B gt Augcominatel

confeses titapiunand having a first bonding surface;
provi di ng a backing plate, the backing plate being of

a secgpd Lt [ : t. i rst . .
Conncll: ofPERARHLR T e BE ST ki Sbpss sssomiay o
fitanimnng an i nterl ayer conposition on one or both of

the first and second bondi ng surfaces, the interlayer

conpogd ti .nat el y. i Si. i _ o
sol ubT e i gﬁ%ﬁé&%’? tg)ﬁh& g%lfﬁ%g%deféﬁ%aeﬁa@é or ﬁgl\s‘ds’ts of titanium.
conposi tions; and bonding the target to the backing

pl at e29:-hr ofgrethorkofifaineing ajarpetkastipe Hiate eenstupion, comprising:

i nterlayer 2 j it ' :

and bagks Ty Sep el REINGEREIYRRB feodpBate: hid g a
iéPEhanding sMépsi n t he bondi ng conprises hot isostatic

pressi ng. - :

bondi ng cc_)g’rrr%\r"idl—sggga 6(;%_ g;ﬁag%, tﬁ%gﬁﬂillﬁggpl%?e%%%%tcﬁ_%% “
eimrasaiom e diog) ietfiFe cpmpesitieyand kainsos pedosd bogding surface;
formed on foQfiny a%hﬁefléﬁé%oﬁﬁ@giid?goﬂla‘ﬁa% ée\%tr%f fRE fitR and second

bondi ng the target to the backing pl .
bonding surfaces, the interlayer composition predominately comprising a material

soluble in one or both of the first and second compositions; and
bonding the target to the backing plate through the interlayer
composition, the interlayer composition being between the bonded target and backing-

plate as an interlayer.

30. The method of claim 29 wherein the bonding comprises hot isostatic

pressing.

31. The method of claim 29 wherein the bonding comprises explosion

bonding.

32. The method of claim 29 wherein the interlayer composition is formed on

only the first bonding surface prior to bonding the target to the backing plate.

33. The method of claim 29 wherein the interlayer composition is formed on
only the second bonding surface prior to bonding the target to the backing plate.
10



33. The nethod of claim29 wherein the interlayer

conposition is formed on only the second bondi ng
waosacepri or to bonding the target to the baPKi/n§2004/025801

plate. 10 WD 2005/ 019493 PCT/ US2004/ 025801 34. The

met hogy, of vm@m@m%a vaBI%frﬁ‘ P8 whifsin frreaﬁﬂeﬂa i o@ﬁﬂ@&ﬁéﬂ is@Ymed on
is formed on both first and second

Reth thetirst 3919 sscopgb %fa%s FyfacRe PETg SPN¢IBY m?etatgé&ta thg backing
phet e. 35. The nethod of claim 34 wherein the target
conpri ses copper havi ng a purity of greater than

99. 995% the ba | ate rises CUCrNi Si, and the
form%jQ ﬂ 'i“ﬁ{ Ogﬁgfm 86 Enép R} ThSrRRgsHBRRIESS cgpPer having a

pliray bhgresiepiah 99Yos) %ehbédkmgfplétébomﬁﬂsése@@mﬂknslb@ﬂtdﬂhegormmg
36. The net hod of aim 29 wherein

ur.f aces. I

BadrPHRy PWQO%W%wmﬁiﬁﬂ@@ CogHel Qi pen g et and second
b@ﬁqﬁ{dm&egzorrposml on is fornmed on the second bondi ng
surface prior to bonding the target to the backing

pl ate, 37._The thod of cl ?\ﬁ ein an ox o
bver o SBRETRRCRGn 28 Whelis ey ek R RS PR i eEIONS
d'arﬁt(tj ﬁhe%ramethe Rergst &ommr@ngﬁbrme@ on d?]ebsﬁvdhﬂ ggﬁ%lhé damﬁce prior to
nd,. er. .c subj ecting the secon ondi ng
@?ﬂdf'”&tg %”B’gﬁtﬁg%@ Ci{r\gg%\ fent to disrupt the oxide

prior to formng the interlayer conposition on the

secongy. bon’drhengletmdrcﬁ alaén 38 &heidireamekitie s ofer teesaroB8d bonding

BSOS IGE Gl R 5P FSTBN 1R tr BB M, and
tulnhgamo&?pn&mgrsebjecmgathehemrmamrﬂmauﬁam toccmepme? ieeatmegt to
BERBPEH e DB b SRR DBhBARPA A ALHE b

surtacei n the target conprises one or nore of aI um num
tantalum titanium and copper. 41. The nethod of claim

29 wheg e %ﬁ&ﬁe%@é%%lgﬁ@?ﬁ%h%@eﬁ me%@e%@l treé‘tﬁ'len?@o%pnses

[
met hod ‘of clal consrs
sgyeting Hid gxidsfto hybwffiuanimacidl3. The net hod of claim 42
wherein the interlayer conposition consists

essen{gé aI | hé%eﬂ‘foﬁlﬁ?lclaﬁﬁ 3% WheRdid'Re cﬁ%g?(;ghﬁempgor%nses

claim?2 ereln the target consists um n
subjecting the oxide to a combination of hydrofluoric acid and nitric acid.

40. The method of claim 29 wherein the target comprises one or more of

aluminum, tantalum, titanium and copper.
41. The method of claim 29 wherein the target comprises aluminum.

42, The method of claim 29 wherein the target consists essentially of

aluminum.

43. The method of claim 42 wherein the interlayer composition consists

essentially of nickel or titanium.
44, The method of claim 29 wherein the target consists of aluminum.

45.  The method of claim 29 wherein the target comprises tantalum.

11



45. The nethod of claim 29 wherein the target
conprises tantalum 11 WO 2005/ 019493

wWERODsOBROO4/ 025801 46. The net hod of cl ai m 29p@ihesm041025801
the target consists essentially of tantalum 47. The

met hog, of  Sham@ned orBRIre PO whfeil tHed8fget BoHuistd Sssehtially of
tantalum 48. The nethod of claim?29 wherein the

eRiagED- conprises titanium 49. The method of claim 29
wherein the target consists essentially of titanium

50. The metheedfodds aiaim 29 whBrsiiHe thiRt EeHsied ofaamalusd. s
of titanium 51. The nethod of claim?29 wherein the

targe ri ses copper. .52. The net hod of
wher et nehg et R Bakn 28 SnelE i arer oo g sl .
53. The nethod of claim52 wherein the backing plate
consi 49.s eTisenmisthaldl of clafm 20 appasin thehtarset oonsists edsehtigllydf
‘Stl l.icon. 54. The method of claim53 wherein the

AtYPY ayer composition consists essentially of one or
nore of silver, copper, nickel, tin and indium 55.
The n&0.hodTiod metreidrof Skhimvie mbiereirathecta e gensiptsaofritaniara.
within the target after the bonding is |less than 80

m cr Of5 - 5§he H%ﬁ(})@ﬁt% g%ﬁg% \Afﬁlefr’g h%ﬁan}’&%%cg{ayﬁr d';%g caﬁfférage

grain size w rget

| ess than or equal to about 45 m crons. 57. The nmet hod

of cl 22 m 56hevmetheidrof clagn BB mitierein thertatgehcansisis esseniiallyef copper.
target to the backing plate through the interlayer

whi chzhas pen Fﬁeﬂoﬁ‘?ﬁ‘ Qfann @§ V\ﬁ‘ﬁerélﬁﬁr%t baCf(lIIHS %‘at@@oﬂ%%ts es@ntially of

The nmethod of claim56 wherein the bonding forns
m@rfommvmemcmhag@tsﬂl@@uhe backi ng plate thr ough t he
interlayer which has bond strength of at |east about

45 kskq, 59Thd| h\%ﬂ’f@tcﬂ @Ké\m@fss Ghadidin #2 iRl RofbBsiticH &Hsists

consi sts of coppe
essentially of one or more of S|Iver copper, nickel, tin and indium.

55. The method of claim 54 wherein an average grain size within the target

after the bonding is less than 80 microns.

56. The method of claim 54 wherein an average grain size within the target

after the bonding is less than or equal to about 45 microns.

57. The method of claim 56 wherein the bonding forms a bond from the
target to the backing plate through the interlayer which has bond strength of at least
about 20 ksi.

58. The method of claim 56 wherein the bonding forms a bond from the
target to the backing plate through the interlayer which has bond strength of at least
about 45 ksi.

50. The method of claim 29 wherein the target consists of copper.
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