8 FEBRUARY 2007 Target/Backing Plate Constructions, and Methods of Form ng
Tar get / Backi ng Pl ate Constructions TECHN CAL FI ELD [ 0001] Thes FRBRUARY 007
pertains to target/backing plate constructions, and;also pertains to

nmet hods of form ng target/backing plate constructions. BACKGROUND OF THE

| NVENTI ON [ 0002] Physical vapor deposition (PVD) is frequently utilized for
deposition of materials. For instance, sem conductor processing frequently
utilizes PVD f oOfargetiBpakigtlata Cofistiuetionk sand hvibthods oftﬂmeningﬁa@ei/%csing)\?lare

sem conductor substrates. [0003] A typ}GakihyD operation utilizes a target
conprising a desired material. The target is provided wthin a chamber of
an appropriate apparatus. The target is typically bonded to a backi ng

pl ate, and thest@giangmlate is utilized to retain the target in a desired

orientation wifhi,n the ar at us str rovi de | ocation of
the chanber 4{5&’32d gﬁgﬁ'ﬁﬁnt'?ﬁf’wnﬁﬁ)&q g%?EWﬁP@ Q:fInStB’fcg?r}’?ear} et is then
Sputtered or pe)’tahrenmmodh slfordirgdarbettackitgplatacgetructineer eupon t he desired

material deposits on the substrate. [0004] Various diffi culties can be

encountered in bondi ng tar%ets to backing plates. For instance, if the
tenperature uBPPKQB@Uf\'Q% HEIMENTPNet to the backing plate is too high,

grain sizes wipgep the Phgmﬂa;féaabpggum @YDPiS FbyiRhiy ut@@éma.adépusmdhaf gets with
smal | er gral n sijzes etter for PVD Iiproc;es es t q“ SD\}rPa{ ets contai ning
O UiﬁeS

|l arger grain msaei'%'é r‘n"b"tt%F HPESIHHGATCEFTS R fedeat! g targets to
backi ng pl at esepositibheftmatdls andier other gete/nlﬂaokair agmipbraiuctobametrates. not sufficiently

strong, the bqggghsgan brAe\%cepl Propl:rlaﬁon i geettctaﬁbmmg aS&Jsﬁét?mQt%Ffé?C' at ed

wi th PVD processe Particu strong s”can desired for so-called
i oni zed PVD (ITD‘P\?W" ‘ﬁrp&’@§§é’§h'“ ?I‘PBa'W?ethf WPQ“'??BP%?‘F%/ Theigrggtis,ed in |- PVD
appl i cations ¢@ldally tohgdd tgadatienpeaiatant &= Hatiangadlate &tutiteedad retdirethe @ilge i Ng  gas,

thermal i zati 09’1 aoéesﬁeoe orlem‘é \Knﬁ'n(ﬂﬂ tﬂg taﬁlarailﬁ)secﬁ{ &%gtratmlp%;'no‘eg |rF é%@atlgf?gf tﬁéiuse the
chamber spaced from the target. Desired material of the target is then sputtered or
otherwise dislodged from the target, whereupon the desired material deposits on the
substrate.

[0004] Various difficuities can be encountered in bonding targets to backing
plates. For instance, if the temperature utilized to bond the target to the backing plate is
too high, grain sizes within the target can grow excessively. Generalily, targets with
smaller grain sizes are better for PVD processes than are targets containing larger grain
sizes. Another problem which can occur in bonding targets to backing plates is that if
the target/backing plate bond is not sufficiently strong, the bond can break under the
repeated thermal stress associated with PVD processes. Particularly strong bonds can
be desired for so-called ionized PVD (I-PVD) processes. The high powers typically
utilized in 1-PVD applications cause high gas temperatures (rarefication of the ionizing
gas, thermalization of the sputtered metal species), which in turn can cause the
temperature of the target to rise. It can be desired that target/backing plate assemblies
have a bond strength between the target and backing plate of at least about 20,000
pounds per square inch (i.e., 20 ksi}) in order to withstand the stresses associated with
the high power levels of I-PVD processing.

[0005] It is desired to develop target/backing plate assemblies having desired
small grain sizes within the target, while also having desired high bond strengths.



tenperature of the target to rise. It can be desired that target/backing

pl ate assenblies have a bond strength between the target andgyRBRULRY260E
of at |east about 20,000 pounds per square inch (i.e., 20 ksi) in order to
wi thstand the stresses associated with the high power |evels of |-PVD
processing. [0005] It is desired to devel op target/backing plate assenblies
havi ng desired small grain sizes within the target, while al so having

desi red hi gh somsastremHsivERTIRBRUARY 2007 SUMMARY OF THE | NVENTI ON

[ 0006] In one ct, the inventian ipcludes a.target/backin | at e
construction. [@Lﬁ%ﬁ con&\tof‘ﬁgts'i)ecc)’gt“??r{ﬁ eﬂgpé‘sfnt’iu%%%ﬁaégqt@gﬂ?ngipallg%% SQ‘#%'%?- havi ng
an aver age gr 8hecosstustiafinclides @ copran-c@tainingiamethaviNgan cuerege grenisiza ohas a bond

strength frometdiRal 85 SRfonk OTR EonsRRRE MY altloRd Sreffth@on] B8 IgRRAKE 20 ksi .
[ 0007] In one aspect, the invention_ i1ncludes a target/backing plate

const ruct i on. PackRe Pkt et lerst pRAY RhKSudes a copper-containing target, a

backi ng pl ate,jogury an indnerabpats the inGIVGERCIIdE ayaag@/@‘scm@obléaaewsngcﬂpﬂnat e. The
chr o am i oRE AL TS &R Bt e sRarer e P AndI BB ot o
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okt b SRR RIS QB ARI LA Ao plbdfl i | e
aver age gr ai nakduy @1 weighi % ta #hout & yeight %. TessistedayghcaBFomPEesne,or AP 4fn sone
aspects | ess gilyBABoppkr, Rk tintaAd RRRH. 1 Parfdufar BsbaetstROO&]d drBn@RBomSRECt , the
B T e e B
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conpri sing than or equal to about 45 microns.

[0008] In one aspect, the invention includes a target/backing plate construction
containing a target predominately comprising (in other words, comprising more than
50%, by weight) aluminum, a backing plate, and an interlayer predominately comprising
nicke! or titanium between the target and the backing plate.

{0009] In one aspect, the invention includes a method of forming a
target/backing plate construction. A target is provided. The target is of a first
composition and has a first bonding surface. A backing plate is provided. The backing
plate is of a second composition different from the first composition and has a second
bonding surface. An interlayer composition is formed on one or both of the first and
second bonding surfaces. The interlayer composition predominately comprises a
material soluble in one or both of the first and second compositions. The target is

bonded 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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ni ckel or titanium between the target and the backing plate. [0009] In one
aspect, the invention includes a nethod of formng a target/ 3FBRIGARY 2067
construction. Atarget is provided. The target is of a first conposition
and has a first bonding surface. A backing plate is provided. The backing
plate is of a second conposition different fromthe first conposition and
has a second bonding surface. An interlayer conposition is forned on one or
both of the first and second bonding surfaces. The interlayer conposition

predom nat el y, r oth of the first and
second corrposl:l)!falo’ag%6 B%%gﬁ arge?)l:ﬁ}E @H%Poﬂ{‘%g&gﬁ\klgng pl ate through the
i nterlayer cof§g] ti onOn@BesrErt @E@Cﬂ@@ﬂﬂlmnmﬂ PERENDRANNIZNES pfeddprFig. | is a

di agrammat i ¢, o1hd @S HpSitiohs C8HAbrisMy ¥pRE, cRIBMRNE AlekethiXd sm@hgsbé&%lﬂafw pl ate
construction of the present invention. [0011] Fi s a to vi ew of the

Fig. 1 constriuggianl- evxpt‘ﬁ”\{’q’iénaé‘?rt?% %@FWBH’V]CFF“GV '55” opmpgREeiFRIR APULI ong t he
line 1-1 of |[:2°gto about?39%8 nEE@R&d&%oBQQZ% td Apba d,iEDsﬁnE{ﬁQRbrPEb@NoGR t§HE PREFERRED
EMBODI MENTS ect present. i ventl ns_.t

GtV oatt on ofPOH 15 SR TS o P shRBeEi-Rg Nt Bt B PR B eid . o i

ni ckel and si parcsot). ﬁgcrbra@ﬂenaigam teneile strangdr pfabsut (700 MPa, Lyigd Mirgigthdt eri al s) .

An exenpl ary m&%éo%pac%am%rdréeﬁerftﬁmsebﬁusrb aveP4 E%oé&ﬁé?%% oftfBRiackel , from

about 0.4%to about 0,8%silicon, from abou 8%chrom um
and the bal an®@2RIANREADQULTT A HIVR Coard - Rleryicel qoﬂ‘%‘tcéﬂtyééz%gloéﬂ’?omﬂb/fcent)
Such mat eri al 1AE8S Sack eatRin @lagt maaH Bardde rafeoed to 46 € 186D, meyoa@du@ pettg engt h of

about 630 MP cient of

t her mal exp:rﬁgtggﬁn%%?&e@ﬁﬁzg ﬁ?&rﬁﬂmzﬁ?ﬂ%ﬁ égh Eﬁay &EP%\(??@I cal u8|§:’§§nff Uct i vi ty at
20DC of about exa0wie, et hagiig g CE@E@&PWQV ﬁlgéﬁaéerﬁm’éﬁﬁéﬁ (.eadNbey wveigldrred to as
C18000. The b@&i‘énf\gn@Inagaa.cuxaiaé@néaabnscc@apéa%rg&é hdvERGrdafor@inivionasd, . W t h hi gh

purity copper rﬁs‘?‘ per su<§1 as, for examp?e targets having greater than or equal to 99.8999%
{i.e., BN) copper.

[0013] In the past, copper targets have typically been bonded to CuCr backing
plates (with the backing plates typically comprising from about 0.6 weight percent to
about 1.2 weight percent chromium, with the balance of the composition being copper).
An advantage of CuCrNiSi backing plate constructions relative to the previously-utilized
CuCr constructions can be that CuCrNiSi can have a more suitable conductivity for
particular applications, and another advantage is that CuCrNiSi can have a more
suitable strength for particular applications. Specifically, CuCrNiSi can have a higher
strength and lower conductivity than CuCr.

[0014] Difficulties in utilizing CuCrNiSi occur in attempting to bond high-purity
copper targets to the backing plates. Specificaily, it is difficult to achieve a bond
strength of 20 ksi or greater without utilizing conditions which gfow a grain size within a
copper target to an unacceptable size (with a typical unacceptable size being a grain
size greater than or equal to 80 microns).

[0015] In accordance with an aspect of the present invention, an interlayer is
provided between a high-purity coppér 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 piate and
target.



exanpl e, targets having a copper purity of greater than 99.9% (i.e., 3N), by
wei ght percent, and in particular applications copper targetgrEEBRUKRY 2007
greater than 99.995% (i.e., 4N5) copper, such as, for exanple, targets
having greater than or equal to 99.9999% (i.e., 6N) copper. [0013] In the
past, copper targets have typically been bonded to CuCr backing plates
(with the backing plates typically conprising fromabout 0.6 weight percent

to about 1.2 omspht PRIG& s ;ﬁ&mmv&h clivh rﬁe&@ﬁrs@éﬂn%&ﬁorpfan& hBadkpgPosi tion
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pl ates. Specifically difficult to achieve a gen th of 20 ksi
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COh‘pOSI tion, a bac ng p |late 1's PI’ ovi d onpri ses second
conposi tion Cﬁhpm@@btfﬁatm%quﬁlgorf o, @ ernatlvely to formatlon of the mterlayer

composition on the backing plate. An exemplary chemical treatment is to treat a
bonding surface of the backing plate with either hydrofluoric acid alone, or a
combination of hydrofluoric acid and nitric acid, to remove oxide from the surface. Such
treatment can also remove silicon from the bonding surface, which can be desired in
particular applications. An exemplary treatment process can comprise the following
seven steps:

1) a bonding surface of the backing plate is exposed to a
basic solution (with a suitable basic solution being a sodium
hydroxide solution formed from Metex T-103™);

2) the bonding surface is rinsed with deionized water;

3) the bonding surface is treated with a solutlon
comprising nitric acid and hydrofiuoric acid (such as, for example,

a solution comprising about 43% nitric acid and about 4.9%
hydrofluoric acid (v/v)});

4) the bonding surface is rinsed with deionized water:

5) the bonding surface is treated with a solution
comprising sulfuric acid (such as, for example, a solution
comprising about 2.8% sulfuric acid (v/v));

6) the bonding surface is rinsed with deionized water; and



conposition. The target has a bonding surface (which can be referred to as a
first bonding surface) and the backing plate has a bondi ng SFEBREARYA0GN
can be referred to as a second bonding surface). The interlayer conposition
is provided on the bonding surface of the target and/or the bonding surface
of the backing plate, and subsequently the target and backing plate are
subjected to conditions causing bonding of the target and backing plate
through the interl ayer conpogietiacking didte sairiedesinyrhéfharessdretaraindt he 1 nterl ayer

conposi tion be forned I ' Lng surface in
applications in whi chtﬁ]@rtﬁg@&i@%u%ﬁ&%h\ﬁ% gé@"%%lggi , in that the
backi ng pl ate can havéejpateendthdig hysidasstern!)ican eqouefoeabolt $h bondi ng

unl ess the sysdRGE tHeSredin®htiRkiefle hdrbfRbrid &idAaN6 ha@mixiiie (Jspy icat suauof t he
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n di srupt.
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Regar dl ess ohbéd180 ecusads, biftypidut agpticaliens.t he oxi de can be disrupted by a
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nter | ayer OBUENsi 1 Oe operiRd op el nsRlobll ARa K b ied G Epuhidy |
treat ment i s thednterayat campogitierddaserined hergpebus fypically wealtdkiertgjilizeidgse with eit her

hydr of | uori ¢ pagdgnhOR 8onjictich wi hcRfdrs Hat Ao MiidsOhb tHdiager 36inSbsRiBA. Nitric
acid, to renove oxide fr an,also renove

» fromthe surtface. Such . treatnment
551§ con t r oma R i SHESL s Reat R ek 2R B HGPPRNS oMl ¢ | cul ar
appl i cat i ons tredmeetdeagrioad Wiereineat nent process can conpri se the foll ow ng

seven steps: @’1% bondﬂh@%télﬁ%@%ﬁg%tioﬁw%ﬁn b& ili&gtg%ﬁagkibgalls%%}gﬁﬁ&dto a

basic solutio th a suitabl sic_solution ) _ roxi de
sol uti on f or SeERCPEBHPNBIgEYCONdIng Surtape utiiving ey SyieRl FEthedifcieing; fer i nsed wi t h
dei oni zed wateRmple, 3on fldiRg sttongtingUsiédoRsd BethddRiggtad t h a sol ut : on
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(viv)); target bonding surface and the backing plate bonding surface, the backing plate is
bonded to the target utilizing, for example, hot isostatic pressing (HIP) at a temperature
of from about 250°C to about 450°C, and the interlayer composition becomes an
interlayer between the target and backing plate. In applications in which the backing
plate comprises, consists essentially of, or consists of CuCrNiSi; the interlayer
comprises, consists essentially of, or consists of silver; and the target comprises high-
purity copper, the bond strength between the target and backing plate can be at least
about 20,000 Ibs per square inch while an average grain size within the target remains
less than 80 microns, and in some aspects while substantially ali of the grains within the
target have a maximum grain size of less than about 80 microns. In one exemplary
application, Cu is ion plated on bonding surfaces of both a 99.9999% Cu target and a
CuCrNiSi backing plate prior to diffusion bonding. The ion plated layers are about 5
microns thick on the target and backing plate. The target and backing plate are
diffusion bonded at 400°C by HIP. The bond strength is about 20.4 ksi and the average
target grain size is about 49 microns. When an identical target is bonded to an identical
backing plate with HIP at 450°C but without an interlayer, the bond strength is about
12.5 ksi and the average target grain size is about 210 microns.
[0020] An exemplary target/backing plate construction 10 which can be formed
in accordance with methodology of the present invention is described with reference to
Figs. 1 and 2. The construction comprises a backing plate 12, a target 14, and an
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4) the bonding surface is rinsed W|th de| oni zed water; 5) the bonding
surface is treated with a solution conprising sulfurlc acid (such_as

exanpl e, a solution conprising about 2.8% sulfuric acid (v/ V§fE 3)U %2007
bondi ng surface is rinsed with deionized water; and 4 8 FEBRUARY 2007 7)

t he backing plate is dried using high pressure air and then pronptly vacuum
bagged to avoid surface oxidation. The treatnent vm'th the hydroxide (step 1)
can occur for about 30 seconds, the treatment with the %Rldrofluorlc

aci d/nitric Aterayeriigbapeep dedposhand fackingslate “Ted?te‘éﬂi(SUF sRYFcaAlyhaR, and the
treatnent w ﬁdlerfala@b&wbéma b@\d&@lsdrfz(tﬁtoemeﬁrgelaﬁd é)bﬁmdingfsnﬁaoeaiﬁﬂmtba&(]ngs econds,

In typical application m ca bove can
be utilized \R/Faf he ?/ﬁc ,th{%% Ctah n Pgr{'cuﬁ%‘\ 03| | on ggécra%)ggegc %herel n,
but typicall yompmsledug@aommdopaeecﬁnagweantenpﬂyetcpeearprrmemﬂe ang otlenth ofredvdrend wi t h

appl i cati ons n%%s PleSRtehdysh %ﬁ%icﬁlma\/é%%ékﬁé@%rof ﬁ&'ﬁ@@&hbhmcronﬁb%&@” y, the

I nterlayer co ition can i zed or wthout the chem cal
treat ment deSOrmigaes- anaiystion s showndean mrestpfany are otisde P iesdered be appl i ed

to the backi nigat HeahhdtodEy Bihe méénameeraa,dé@rbetmz@e&o ﬂaaﬂdmrﬁgossurface
utilizing any suj ati ng,

el ectropl ati ny9® éjlagﬂgr%%{gggnsﬁgﬁn%sd&c@a@g bé’{ et “T&Sﬂg%ﬁhogﬂgﬂ Ut eri ayer
conposi tion rasstioetien 18pplthagh the iderayeris Howin agfa sirgle hongg@puibondl ng surface

and the baCk'cBQ\EBJ t%heit Rengd Me&@g{i Aihe iiG12PATKD M9 PhPdPelts cobtpfidded to the

target utilizin exa 3 i sostatic pressing (H P) at a tenperature
of from aboutsta® efcilff%maﬁemfeosa's'@c and the interlayer conposition becomes an
interlayer be[ooeqn t heTHean@rddomagofareiresgt plertien cdnbediapiculadt isefisfor N whi ch
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obtain high strength bonds while retaining small grain sizes in the high-purity copper
material. However, it is to be understood that the invention can be applied to other
target/backing plate compositions. For instance, the target can comprise, consist
essentially of, or consist of one or more of aluminum, tantalum, titanium and copper, or
can comprise any other composition suitable for bonding through an appropriate
interlayer. The backing piate can comprise one or mare of copper, chromium, nickel
and silicon, and in particular applications can be a backing plate of Cu and Cr. The
backing plate is not limited to the compositions described above, and can comprise any
suitable composition which can be approptiately bonded to a suitable target utilizing the
methodology described herein. [n 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 compositions.

If, for example, a target predominately comprising aluminum (by weight) is utilized, it can
be desired to utilize an interlayer predominately comprising nicket or titanium (by
weight). In some aspects, the target can consist essentially or consist of aluminum, and
the interlayer can consist essentially of or consist of nickel or titanium.

[0022]} Although HIP is described above for forming a bond between a target
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 instancs,
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



conprises, consists essentially of, or consists of silver; and the target
conprises high- purity copper, the bond strength between the

backi ng plate can be at | east about 20,000 | bs per square iﬂiﬁﬁgﬁpﬁgagﬁm7
average grain size within the target remains less than 80 mcrons, and in
sone aspects while substantially all of the grains within the target have a
maxi mum grai n size of |less than about 80 mcrons. In one exenplary

appl i cation, IS, 10 | at ed di rfaces.qf. both a 99.9999% Cu
target and a 9%%%%93@% nsﬁd&&r@@&%pﬁ%&&?’oan ir?qd'ﬁ@p%ﬁ"}?lﬁ'ﬁ‘ﬂmagetThe i on

pl at ed | ayer sgrain eizabiduam &ound&mioress tadbolt 46midrores, il thetaverage taggekgraig pl at e.
The target a i | Iof L + The bond
strength is gﬁzg&t@ﬁ%&g t@gﬂg'%iﬁhaggfg\?fg‘rﬁg%@% (?gi?ggsesgtrt% %Qgﬂlkz)a\e(foilﬂsbagbout 49

mi crons. WiertgRicioganiThe gxrlasion bendingtegiysye gan e Lﬂﬁzqdd’@?‘??i“@eﬂhemwébki ng plate
with H P at Ah@Gcdxbatitért Babd baRing plagd, h@y@houttdRentORyer dieungdhdbdoing@bout  12.5
ksi and the avera target grain size is about 210 mcrons. [0020] An
exenpl ary tar%%?ﬁ%géﬁehg plate construction 10 which can be formed in
accordance with net hodol ogy of the present invention is described with
reference to Figs. 1 and 2. The construction conprises a backing plate 12,
a target 14, and an 5 8 FEBRUARY 2007 interlayer 16 between the target and
backing plate (the interlayer is specifically at an interface between a
bondi ng surface of the target and a bonding surface of the backing plate).
The backing plate can, in particular aspects, conprise CuCrN Si, the target
can conprise high-purity copper, and the interlayer can conprise one or
both of silver and copper. The interlayer will typically have a thickness
of fromabout 0.1 mcrons to about 20 microns. Construction 10 is shown in
an exenplary shape. It is to be understood that the nethodol ogy of the
present invention can be utilized to formnunerous target/backing plate
constructions, Including, but not limted to, the shown shape of
construction 10. Although the interlayer is shown as a single honbgeneous
conposition, it is to be understood that the interlayer can, in sone
aspects, conprise a



stack of differing conpositions. [0021] The met hodol ogy of the present
invention can be particularly useful for bonding high-purity RPRRUARI S8 S
to backing plates conprising CUCrNiSi in order to obtain high strength
bonds while retaining small grain sizes in the high-purity copper material.
However, it is to be understood that the invention can be applied to other
tar get/tﬂefklM@ pl ate conpositions. For instance, the target can conpri se,
consist essentially of, or consist of one or nore of alum num tantalum
titani um and Tir@pipwn,tioorclaimad igonpri se any ot her conposition suitable for
bondi ng through an appropriate interlayer. The backing plate can conprise
one or nore of. CopRe&drgetakkiniplate Borkr@ttiorgaemplitingon, and in particul ar
applications can be a backing plate of Cu and Cr. The backing plate is not
limted to the corg) joki-O8RaitlERQhIgped above, and can conprise any suitable
conposition which ca be appropri ateI y bonded to a suitable target utilizing

the nethodol ogy descri.bed herein an p. |ate|n erlayr to
i1 76 betveen, & DAIATEMAF ufhyistte, 3 %GS), A oo R RPERBL Bt PLEBTE can
be desired to choose a material soluble in either of, and pref erably bot h
of , the aPYet ﬁ’f‘i’éfl%a’@klfeﬂ@nﬁﬁ‘é‘tc@nacorrposml ons. |If, for exanpl e, a target
predom nately conprising alum num (by weight) is uti lized, it can be
desired to utilizenamveragegrdingize within theitergetadfyless dhgar § Gsiniggoms; ekl or titanium
(by weight). In sone aspects, the target can consist essentially or consist

of alum num and 4 behd stleagthdyeerecpiatic 0058 atd bakglarldfut Rhstaboe@Usisst of
ni ckel or titanium [0022] Although H P is described above for formng a
bond between a target and backing plate, it is to be understood that

met hodol ogy of the present invention can be utili zed wi th ot her nethods of

bondi ng targefs t backl n at es, a i.on bondi.
techni ques ¢ G F%sg“{%h"%o gfaeont gl %ﬁ etar g’@ggl 8 dic [{flr%layer

backing pl ates, An exerrpl exp osi on bondi ng techni que forms an
appr oxi rRetweanothg a§&‘°11 %qngap AGlae 18@§6¥er4‘?§mk%ri51’(gaﬁd iff reﬁ‘ér“PF‘kPGF‘QPn
aspects about 47 ksi) bet ween a 6 8 FEBRUARY 2007

than both the target and the backing plate.

3. The construction of claim 2 wherein the interlayer comprises a

thickness of from about (.1 microns to about 20 microns.

4. The construction of claim 2 wherein the interlayer comprises one

or more of silver, copper, nickel, tin and indium.

5. The construction of claim 4 wherein the interlayer comprises

silver.

6. The construction of claim 4 wherein the interlayer comprises

copper.



99.9999% Cu target and a CuCrSiN backing plate, and maintains a maxi mum
target grain size of fromabout 38 mcrons to about 45 m crong FEN¥RUARY2007
average target grain size being less than or equal to about 45 m crons
(typically less than or equal to about 41 mcrons). The expl osion bonding
techni que can be utilized without a chem cal _ surface treatnent of the
backi ng pl at & andihéi toessiruckion; nofer cljmr hetwksssing h@eba&@rﬁgﬂ plcamgrEhid
target. 7 8 FEBRUARY 2007 CLAIMS The invention clained is: 1. A

t ar get / hmk&i ng pl ate construction, conprising: a copper-containing target;
a backing plate conprising at |east about 0.1 weight percent of each of
copper, chromum nickel and silicon; an average grain size wthin the
target of less than 80 mcrons; and a bond strength between the target and
backing platg of el gﬁﬁkm@{?&yt o20cikid - 42.whERSn C RS Lintelah &N Qfmflsdd Mid
further conprising an interlayer between the target and” backing plate, the
interlayer conprising a different conposition than both the target and the
backing plate. 3. The construction of cI aim 2 wherein the interlayer
conprises a thlckness of from abou m crons. to_about 20 mcrons. 4. The
constructionof clBf mopn§iRetionn ¢ eclaﬁf‘erfay‘@]i‘er%rrpmeseg‘t?f €T o COMBHESof
silver, copper, nickel, tin and indium 5. The construction of claim4
wher ei nindhani nt er | ayer conprises silver. 6. The construction of claim4
wherein the interlayer conprises copper.

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.

13. The construction of claim 1 wherein the average grain size

within the target is less than or equal to about 45 microns.

14, The construction of claim 13 comprising a bond strength from

the target to the backing plate through the interlayer of at least about 45 ksi.

15.  The construction of claim 13 wherein a maximum grain size

within the target is less than or equal to about 45 microns.



8 8 FEBRUARY 2007 7. The construction of claim4 wherein the interlayer
conprises nickel. 8. The construction of claim4 wherein thegi U AYE 5007
conprises tin. 9. The construction of claim4 wherein the interlaye
conprises indium 10. The construction of claim2 wherein the interlayer
consists essentially of one or nore of silver, copper, nickel, tin and
indium 11. The construction of claim2 wherein the interlayer consists of
one or nore of silver, copper, nickel, tin and indium 12. The construction
of claim| wiérei Thsubznamidtmnl yofal dlaiof i hevhegeiai rthe wibatking t Ipéate acgedistar e

| ess than 80 microns. 13. The construction of claim1l wherein the average

grai n siegntiayt & the tbshek oh@®rhiung nickebaridwliconl equal to about 45 m crons. 14.
The construction of claim 13 conprising a bond strength from the target to

t he backing plate through the interlayer of at |east about 45 ksi. 15. The
construction of claim13 wherein a maxinumgrain size wthin the target is

| ess than or .equalto about .45 m.rqns. 8 .FEBRUARY 2007 16, The .
construction lgf cITet’iem OGO (ffﬁecqﬁlgbk?ngw}bﬁr%{fle tgﬁniflgl?gg e?&aé?ﬁt Fg?ﬁliys of
t he copper, .chromi um nickel and siljcon. 17. The construction of claiml

wher ei n e6¥eBUHACK the connst« lrgpamy mickebandssilicon a3d GAMRIKES:copper, chr omi um
ni ckel and silicon, and conprises: from about 2 weight percent to about 3
wei ght percent of frdme aboukel ;weightoperatiduto @bautwai whighparement afotheboigkel). 8
wei ght percent of the silicon; and

from about 0.4 weight percent to about 0.8 weight percent of the silicon; and

from about 0.1 weight percent to about 0.8 weight percent of the chromium.

18.  The construction of claim 17 wherein the backing plate consists

of the 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 method of forming a target/backing plate construction,

comprising:

providing a target, the target being of a first composition and having a first bonding

10



from about 0.1 weight percent to about 0.8 weight percent of the chrom um
18. The construction of claim17 wherein the backing plate CORSsHEUARY 266
copper, chromium nickel and silicon. 19. The construction of clal mﬂ
wherein the copper-containing target has a copper purity of greater than
99.9% by weight. 20. The construction of claim1l wherein the
copper-éBFfﬁ%ﬁ? ning target has a copper purity of greater than 99.995% by
wei ght. 21. The construction of claim| wherein the copper-containing
target has apcopdiag aphacking ptegihedaeking Ipdate being gl al secendeospeition differsst ght .
22. A nmethod of formng a targetibacking plate construction, conprising:
provi di rfepnathedirgatompokrionand dtvibgiangeail tanlingstrfacyposi ti on and having a
first bonding 10 8 FEBRUARY 2007 surface; providing a backing plate, the

backi ng pl at §oRghgInOfntcHa§6C ORHpEAROEH I8 br Aot QF RY firdtr2 debond béiding
conposition and having a Second bondi ng surface; formng an interl ayer

conposi tshﬁ’gceg Nina qlgtteﬂé%&géogn Ofsitfo%eprfsé/&ﬁi‘ﬁat% A gclﬁﬁ r?sgrq%g%%ﬁzﬁ SO l%ﬁggﬁen of he

i nterlayer conpos m nat'el'y” conpri terial solu one or

bot h of the ﬁLrﬁt an(? second conpositions; bonding the target to the backing
pl ate tH’Pgl@f ¢ HEL ARG B9PRG EPMERHYYE? ti on, the interlayer composition being

bet ween the bonded target and backing plate as an interlayer; wherein the
interlayer chepdiaitibentarget ftor thedbaskingoplate meongh she dnigrigyes oermpnsiiidinn ghe
surfaces prior to bonding the target to the backing plate; and wherein the

t ar get dnteplayes esmpogipe béiag beigvean therbonydedfargpt ead backidmppla® s 88 5hterlayee;

backi ng plate conprises CuCrNi Si, and the formng the interlayer conposition

COﬂPr i ses i GiheRliRithd thiCABRE coRpbaltibR i fdrhRd fd Bdthané fracaadscbont boling
sur f aces.
surfaces prior to bonding the target to the backing plate; and
wherein the target comprises copper having a purity of greater than 99.995%, the

backing plate comprises CuCrNiSi, and the forming the interlayer composition comprises

ion plating copper onto both the first and second bonding surfaces.

23. A method of forming a target/backing plate construction,
comprising:

providing a target, the target being of a first composition and having a first bonding
surface;

providing a backing plate, the backing plate being of a second composition different
from the first composition and having a second bonding surface;

forming an interlayer composition on one or both of the first and second bonding
surfaces, the interlayer composition predominately comprising a material soluble in one or
both of the first and second compositions;

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;,

11



23. A nethod of form ng a target/backing plate construction, conprising:
providing a target, the target being of a first conposition i

first bonding surface; providing a backing plate, the backi ﬁggng‘tﬁg elfor?a
of a second conposition different fromthe first conposition and having a
second bondi ng surface; formng an interlayer conposition on one or both of
the fir#ad and second bonding surfaces, the interlayer conposition

predom nately conprising a material soluble in one or both of the first and
second conpowh¢remnshe bbankingy plhte tcampebest ACUCrdNiBiaciadn gviErah e thehriateghydrhe
interlayer conposition, the interlayer conposition being betwen the bonded

target afifpdiafdhl ROfoPhad @natheadechitt BHAENE lsirfacel pHo EBBLIMRNg 200 farg@ngd erei n
t he backing plate conprises CuCrNi Si and wherein the interlayer conposition

is for second bondi ng surface prior to bonding the target to the
backi ngg%lkg{ée‘;m& The nethod of claim 23 wherein an oxide is over the
second bonding surface prior to formng the interlayer conposition on the
second bondi ng surface, and further conprising subjecting the second

bondi ng surface to chem cal treatnment to_ disrupt the oxide prior to formng
the interlayd cohposmethod oof tHemseddndvhssinii Ay o¥ideade. o¥sl thee spenfod of
claim24 wherein the chem cal treatnent conprises subjecting the oxide to
hydr of | barrding swfade pRi6r tol femieg Hedinteflag¢raiomdditiohemetha stdmdchendingadurfacgat nent
conprises subjecting the oxide to a conbination of hydrofluoric acid and

Nitric afd Gurtléf compiBinposutiéctingr e N@cond doodhg aetitd do Rihdintcal ARGimattoon,
conpri si ng:

disrupt the oxide prior to forming the interlayer composition on the second bonding surface.

25. The method of «claim 24 wherein the chemical treatment

comprises subjecting the oxide to hydrofluoric acid.

26. The method of «claim 24 wherein the chemical treatment

comprises subjecting the oxide to a combination of hydrofluoric acid and nitric acid.

27. A method of forming a target/backing plate construction,
comprising:

providing a target, the target being of a first composition and having a first bonding
surface;

providing a backing plate, the backing plate being of a second composition different
from the first composition and having a second bonding surface;

forming an interlayer composition on one or both of the first and second bonding
surfaces, the interlayer composition predominately comprising a material soluble in one or

both of the first and second compositions;

12



providing a target, the target being of a first conposition and having a
first bonding surface; providing a backing plate, the backin | ate bein

of a second conposition different fromthe first conpositiorf PakY 240
second bondi ng surface; formng an interlayer conposition on one or both of
the first and second bonding surfaces, the interlayer conposition

pr edoni nat ebyndifgthé Shi@t ao Nk SsdcRingS platebtigoindh Ge iktérlayeotdongositiod, ke st and
second conpositions; 12 8 FEBRUARY 2007 bonding the target to the backing
plate tirﬁétﬁijgﬂ%%r@gﬁtmﬂéi@%%m&%ohh%méeh%d BRI IRE a6 GMASHALRN bei ng

bet ween t target” and backing plate as an i1nterlayer; wherein the
target consists.e tially. of RRY ; A ein the backing plate

consi sts esE@ﬁ‘?%ﬁ%ﬁggFa%%%%gf?&%ﬁ3@%?5%3$ﬁ¥@ %I and silicon. 28. The

met hod of cl aim 27 erein the interlayer .conpasition consists, essentially
of one or regt 1Ry | eklpgcblawer:?nseﬁt%reé%e,nﬂfclfyn o4 REPPFRi OMBE, HHE r@khod of
claim 28 Wierein an average grain size within the target after the bonding
is |essilicomn 80 microns. 30. The method of claim 28 wherein an average grain
size within the target after the bonding is | ess than or equal to about 45
m crons. 31. The method of claim30 wherein the bonding forns a bond from
the target to the backing plate through the interlayer which has bond
strength of oat | g@st pRiRHt 8P k3dim 327 THBerR hake OfinfehiaidP 3oMp&iidin the
bonding forns a bond from the target to the backing plate through the

interl %xgsristwsisgnmah?%f %gg'gr ﬁlto;eegtgstilbzeg fco;%er,l n?@lgéli, tinaﬁl%ulﬁdlﬁgl. ksi. 13

29. The method of claim 28 Wherein an average grain size within

the target after the bonding is less than 80 microns.

30, The method of claim 28 wherein an average grain size within

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

31. The method of claim 30 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.

32. The method of claim 30 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.
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