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thermal and el ectrical contact between the
creating an electrical field that ionizes the inert gas and propels it toward the sputter

target surface. Bombardment of the sputter target surface by the ions of inert gas
dislodges material from the sputter target, which material is then deposited on the
receiving surface of the substrate to form a thin layer or film.

[0003] Typically, a sputter cathode assembly includes a sputter target and an electrode
in thermal and electrical contact. For instance, a metal target or metal target blank (e.g.,
tantalum, titanium, aluminum, copper, cobalt, tungsten, etc.) is bonded onto an electrode or
a backing plate, such as a backing plate flange assembly such as copper, aluminum, or
alloys thereof. To achieve the necessary thermal and electrical contact between the

assembly components, the target and the backing plate can be permanently attached to each
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metric and temperatures are °C. From Eq. 1, it can be seen that as the target size increases
the strain on the bond will increase. In addition, the higher the bonding temperature, the
higher the strain. Finally, strain increases as the difference between the thermal expansion
coefficients of the target and backing plate increases. Thus, controlling strain, &, presents a
particular challenge for large area sputter cathode assemblies that are needed to coat a
relatively large-area substrate, such as for a flat glass panel to be used in a flat panel display

of a computer monitor or a television screen.
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resulting in a deposited film having diminished thickness uniformity. A schematic diagram

of a typical large rectangular sputter cathode assembly with multi-piece sputter target
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SUMMARY OF THE PRESENT INVENTION
[0009] It is therefore a feature of the present invention to provide a sputter cathode
assembly for which the debonding issue is avoided by providing a fail-safe bond between
the assembly components.
[0010] Another feature of the present invention is to provide a sputter cathode
assembly in which the assembly components can be separated from each other by

nondestructive means and the recovered usable components can be reused and/or recycled.
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present invention further relates to a nethod of

f ovheranytha peyratitrsarecateied @ said grooves, and wherein thermal expansion causes
contacting of the side walls of the projections and the side walls of the grooves at a contact
temperature to form a temporary mechanical attachment between the first and second
assembly members. The sputter cathode assembly optionally includes a mechanical
interlock for interlocking the first and second assembly members together.
[0015] The present invention further relates to a method of forming a sputter cathode

assembly that includes bonding an interlayer or backing plate to a sputter target which is

then temporarily attached to an electrode by thermal expansion at the backing
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[0021] Figure 4 is graph showing theoretical sputter target temperature changes with
sputtering power density for sputter cathode assemblies designed to make contact at 50° C
and at 80° C.

DETAILED DESCRIPTION OF THE PRESENT INVENTION

[0022] A method of forming a sputter cathode assembly according to the present
invention includes positioning a first assembly member having a mating surface with a
plurality of projections having side walls, and a second assembly member having a mating
surface with a plurality of corresponding grooves having side walls, whereby the

projectioné are received in the grooves, wherein gaps are present between the side walls of
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present invention. The powder used to make the target grade plate as well as the target
itself can have any purity with respect to the metal. For instance, the purity can be 99% or
greater such as from about 99.5% or greater and more preferably 99.95% or greater and
even more preferably 99.99% or greater, or 99.995% or greater or 99.999% or greater. The
target grade plate can have any suitable grain size (e.g., average grain sizes of less than 300

microns, less than 100 microns, less than 50 microns, less than 20 microns) and/or texture.
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ruary 25, ncorporated in it

e%b% i %rlﬁé ?p&%ec{ E1 it el%ﬁgeft;)( n&r 815 Hg%%e%gf 'F of H’Stance the sputter
Tﬁaérggty Otl;]eecrzlr%r ogtgtta%g(iﬂasrhg 8atnz§e tatgyg pihg f 9% ar%lg G shag% sg%ible for
BT B b 00 g o 38l e

and the electrode are sugstantlalg%gﬁ(
sd U@%b@%@ne Hezes Qhihedizee Aechhed beleyyhr yythetSH%tter target
el ectrode can have di nensions in excess of the ) )
digfe nbe oestiade @rfe sybstagtially obthe sppeshafe grd yhe paane dimensions.
target grade plate can have dinensions in excess of

- t Heptighahvn Hlesiestrode cap havedimensiensan exgesofghe flisronsigns of the target,

enbodi nent, both the target and the el ectrode are

s ubstltamefively the taegst aradeplate car hayee dingnaions in exbrapef thérdimiengjons of

a length of fromabout 1 ft or less to about 5 ft or

nohe cleatnodea in ct lprefdrrefl r enbcalboertt, botht thertatgets and chealelzutrode are

5 ft or nore, or dianeters of from6 inches or |ess

t qubstdngielly @ttangulae or ifynla indhapd, GaEn®4s lehath@E Srommhudoed INft or less to
about 5 ft or more, and a width of from about 1 ft or less to about 5 ft or more, or
diameters of from 6 inches or less to 5 feet or more. Any dimensions or ranges therein
can be used. Other shapes of the target grade plate and the electrode can have similar
surface areas. Other dimensions for the sputter cathode assembly include sputter surface
areas of greater than 1.5 m®. Preferred sputter surface area§ are from about 1.5 to about

10 m* and more preferably from about 2 to about 6 m%. Another way to describe one

aspect of the invention is a sputter cathode assembly in which the attached



can be used. O her shapes of the target grade plate

and the el ectrode can have simlar surface areas.
w@rdvenigsirensi ons for the sputter cathode assepdi/ys2004/019383

i nclude sputter surface areas of greater than 1.5 nR.

Preferred sputter surface areas _are fromabout 1.5 to

apgfgevelecodphas gdesigienlap disteasian Pl 1-f myas grsertfonthe denghgd 1.5 m

6 n2. Another way to describe one aspect of the

i rfif @Fates forithe widghhen if ge %m&d@atag%@%ﬁy ajoircylpy dipmetpreof at least

attached -8 WD 2004/114355 PCT/ US2004/019383

t ar et Petfersad datensiras arg Ireiotakaghd marin Whethasd Giemebout 15 toabout 3

or greater for the length and 1.5 in or greater for

t hre ivivditth  Similafly, theecigsbedibingteptaatbe frosn aioncub &r gboat 3 m or more.

circular dianeter of at least 1.5 in. Preferred

di Aemslicurs doee, vith duoh dagitpuBted surface bremgthe meadl fdrrmaosaic sputter

about 1.5 to about 3 inin width. Simlarly, the

Citargets aor dlisafiest &ff sphieter Biegets pAvabaekt td. &ach otRPQul b3 dvdided or

or nore. As indicated above, with such | arge sputter

S UhihAkiZeRl BR8sind A 6inpIe @atgbt U 168D SRESs R Ble mésBIcIL hdrdHiniform
a series of sputter targets placed next to each other

CaBuitfe MR ARE oA be BEHIVEN Z60a vEYetd SF D&s AncH Y el @pHRbr area,
or less targets to formthe nosaic, a nore uniform

SRshr Rbeh Rt hid e GA8. BurAGRIoRY A §iflieralfBid EEUAY can be a
uses I ncluding the capacitor area, ﬁ asma Sscreen
ar | ke, h
2 o Piode gt s AR RS Gop O R A B G such s
taﬁ et anducan be Pther forns g& sgytter targets §uch1 trod
aP TB1 BREICTHR GRET PSS "SOmOiE SRUpRTLPEFaipg RErmanent o clectrode
stationary or rotating permanent or el ectrode
mdi¥8t%E. [0025] The thicknesses of the el ectrode and
the target nmaterial can he any suitable thickness .
ud@®Sl or Fhsrthickryssep @f ther clectiofbard e dangel maerial can be any suitable
Alternatively, the electrode and the target materi al
orthighressy uspeh oz formingtsputics caieodg apsgrmplics. dcmpével theelegiarde and the
can be any suitable thickness for the desired
appeétonatereh or Blhanpictat pbfe toubet attabledt thithk plegrode caif be lamy suitable
el ectrode and of the target material include, but are
nahickness foeilie tHesjredapplitation.r Bekaenplstofi s@tableitiiémeses affthef aleghpde and
about 0.25 or less to about 2 inches or nore in
t hif certexget, maerthl inludetbat me hbt lamitddi to ket trodearnich aghidkhanof from
about 0.06 inches to about 1 inch or greater.

about 0.25 or less to about 2 inches or more in thickness, and targets with a thickness

ranging from about 0.06 inches to about 1 inch or greater.

[0026] The target member used to practice the present invention includes two opposing
sides, a sputter surface, and a mating surface. The electrode member used to practice the
present invention includes two opposing sides, a mating surface and a back surface.
Preferably, the back surface is adapted to be water cooled. The assembly described in U.S.
Patent No. 5,676,803, incorporated in its entirety by reference, can be used in the present

invention. An attachment interface is defined by an area between the mating surfaces of the



[0026] The target nenber used to practice the present

i nvention includes two opposing sides, a sputter
waeiacsss and a mating surface. The el ect rode PENI82004/019383

used to practice the present invention includes two

ORR ger ae%?bséi‘ Ql%q:the 1ec odle g %grr fﬁlc %e agde{rg g%?langzslua{tt];%ment between

Pre sur ace I's a
ed T y. des .
C(’[@%éssglaéll?e RRBFDd APEq IR T i gﬂvs@wf*erfrsﬁ%%hlcyeresuhs in

can be used in the present i.nvent tt

R oacichehi e e s SRS Dok ARk SHEg gl contact i
surfaces of the -9 WO 2004/114355 PCT/ US2004/ 019383

APyl PetiErRRstehimemer®| ect r ode nenber. The tenporary
mechani cal attachnment between the assenbly nenbers by
t HA027kt hoWhest the feerpalexpansion oefheipn of ieedpuite rget mesiqrial & large,
in substantial contact between the mating surfaces
s Ulh sputtert tatget canabe atfadhagl] diceetly toathe ebaotredst Examplesacdfematerials with
bet ween assenbly nenbers. [0027] Wen the thernal
expapgniivelyc ek fthamelnéxpadsicdn veeipgnts énclidarapmiinumted itahblloys, and
is large, the sputter target can be attached directly
t @oppee agl iescdlliogwd Hoviexanpth@Spatier tibdeemia@tisls Wi prictical interest have low
conparatively large thermal expansion coefficients

| MidragieexPhrsibnrudBiifiaiBets kfidthalefody San BOEifficA R ettacRAfedtly SExamples
al | oys. However, other sputter target naterials of

prcﬁocﬁésg @Jlatérﬁtseﬁ@lﬁ@le RAMAIn, QWhesteh! eﬁlﬁﬁhme ¥PARSIN@Nitanium. For these
coefficients and therefore, can be difficult to attach

d'rﬁﬁ&fals}/ a h@ﬁqwnﬁﬁexpgﬁsdﬂﬁa?t@ﬂamﬁﬁé Blrdied {ﬂ)cthé' g}ﬁltter target material

t ant al um tungsten, ni obi um coba t and titanium For

thcl‘ﬁ& l%@]& g% @!e%nat af‘éaﬁ%?%}% ion. %%&%Es%g@g§{hﬁ oHded layer.

can e spu rge mat er |

ba&k{ gs %r %P]ndlngo aklP%i;}ﬂte \a¥%& e{f e‘:'tt rggtn Satgr%a,l A ‘%%ﬁ EFfusion

f or me

. f. to t t t t
d?bPF%&? &ﬁpl%ﬂ%h ga 'Hie & B RotDh g, MeShadnd g Rrgess 4 s
L%h@\%h}loq?na qm% Wygllu%j Ig%hglfﬁ nd p([!,gs qu{éﬁqtaticlecgggrqfﬂ é>rov1ded in Fig. 2

schemati c dlagran1prov i ded |n Fig shows a backi ng
pISEYE HRgckEipg RipteatsRisbhetyasa ﬂ?ﬁe@tfeé Far&eé‘?l’gj’é]ﬂe dsrodne

el ectrode. [0028] Accordi ng to one enbodi nent of the
pri@®8ht 4nzeidinigon, onerranbsgdigiene el thatimesget invenemthy sputter cathode
i ncludes a backing plate and/or an interlayer disposed
besssmbly in¢lades pibaclang plate gad/or an interlayer disposed between the sputter target

and the electrode. As stated above, the backing plate is preferably bonded to the mating
surface of the sputter target by any conventional method such as explosion bonding,
diffusion bonding, friction welding, press fitting, resistance welding, soldering, braising, or
welding. As such, the backing plate surface which makes contact with the electrode by
attachment therewith according to the present invention, is the mating surface which
defines an attachment interface along with the mating surface of the electrode. The backing

plate assembly member can be any suitable material, including, but not limited to,

-10-



and the electrode. As stated above, the backing plate

is preferably bonded to the mating surface of the
wapwtutiersss ar get by any conventional net hod sucPCEHES2004/019383

expl osi on bondi ng, diffusion bonding, friction

wel. di n ress fitti resi stance wel di ng, . solderin
eré{F%rf"ﬂB t?taminummgqpa?r gl%m}%lms gérﬂmlqrql]etarggglpg' ﬁlﬁb]ﬁmats Vver, a%d alloys
surface which nakes contact with the el ectrode bg_ )
attheaRtin@tted hetselird herside Bilediergiption ohéhepleayign formed in the mating
invention, is the mating surface which defines an
atspEI b e SRS iarems acoardnetovd mefhechel thepreat d1yetion calisf refers to
the el ectrode. The backing plate assenbly nenber can

b éhemgtingsiutfage loéthaaptionpldiackingplate eisergbly ngmberot 1§ mi t ed

to, -10 WD 2004/114355 PCT/ US2004/ 019383 zirconi um

t i[06R9] um Tleoppitar cathdderdsseubly mbmbers ufithetppastt| iovention can be made
ni obium silver, and alloys thereof, or steel. As

ugisth mekedalnhavirdgelid@sibr eqeffictentsof tHelheal Egabsiore SGloovesesh berformed

the mating surface of the sputter target according to

a 1ﬂﬂfehhﬁh@in@§1dé SRhPASESHHN memee (ilel, dget aJlééﬁode?&G:l’aSngJplatEj'@an a
mati ng surface of the optional backing plate assenbly

MRRRREL exbR28 kocHiQert Bidt s SFcaeRbNOd ehaa 38R BPhY nidRRRE ™ Rhich the
the present invention can be made from materials

haa\ééeﬂﬂlﬂhérﬁbéfnhhﬁﬁg e ?@Jjécﬁbl%%ﬁnéafth&gﬁ{ r@lloo%r?: gé Rffmed on the

G ooves can f or e he natlng si de of _
asiﬁat‘%ﬂg rafé\;&lg nrg?qﬁe gﬂuﬁ& tar. tag}%e&élﬁlgl %ﬁ&%{rﬁ) g?ﬁ*iece?eré:ﬁr?@ec lggr&g%/ suitable

r. less han t t of t he terial
i heez%hog glg ng1|n§ macﬁr%lgmrg zhnlgl or mlll%nﬁe p[r;fg Jg(reo&vclesoﬁagl eo formgg QO have a

t e OoVves nHtI

reon. n n t
1§ep %spntsgﬁgaéfm ezft eﬂ) ng%gacgi e célanng d %referably,
electrode itable _method . includin h|n|n
artlf 8O tha Peff‘é 4}?@% FO8YEsfora R ‘E?é‘“‘?‘&“?ré%‘festsgd Hﬁ‘&fe Qe 5 more
| engt hwi se di nensi.on so that an extendedlgboove track,
i

or2eYa ShEIels sa by fasmed oy tbe aragipg gurface. n Mudinko gigoveenpsis can be

is annular so as to forma continuous recessed track.

Oferagged gecantrigpllove channel s can be forned in the

mating surface. Miltiple groove channels can be

ar[p@3hed Borpering dichd Epovey GaBE] isEdeptabonteasiyediie prhjections on the

groove channel is adapted to receive the projections

onussehbly membariihyingrdrlpeojedimus. nGhdthie thyr gjoeet openimg T4 sufficient

is, the groove opening is of a sufficient
dimension and shape to allow the projection to pass into the opening. Interior to the
opening of the grooves, the diameter of the grooves can increase, decrease, or remain
constant. The interior of the grooves can be any shape and/or volume. Groove shapes can
be regular or irregular. A cross-section of a groove can generally form a square, rectangle,
“T”, ”L”, semi circle, truncated triangle, cusp, bowtie, and the like. Also, as to an assembly
member having more than one groove channel, the shape of any of the groove channels can

be dissimilar. Also any one groove channel can vary in shape along the length of the

groove channel. The grooves can be any depth such as from about 0.01 inch or less to

-11-



di mensi on and shape to allow the projection to pass
into the opening. Interior to the opening of the

w@emonesss t he di anmeter of the grooves can i ncrPeEBES2004/019383

decrease or remain constant. The interior of the

n be any, shape. and/ o oV S
CLARUEES FRSar Sy Bl PRREGLT Hom ShotBsE sk By Pa (SRR
ener al | orma square, rectangle, "T"

" Ll%%@e - Praftris can %l%{‘?%‘?dela the mafig sarface pd 5ny Heamblg member, ie.,

the like. Also, as to an assenbl menber having
rm & SRUSH2i8Re thg elseiinde t dherkarking plates Hﬁa arogsetigngpapbe fopaed in the
groove channels can be dissimlar. A so any one
gr®ehing serfagsrid thecagsemplir yremper by apie stitablegnatiind ihadvdjngmechining and
the groove channel. The grooves can be any depth such
asmilkingm Bisquejecdion has sdibtalomd|agé gn ppposing broAlng @0d hyt i¢ 3B&ched at
PCT/ US2004/ 019383 about 0.5 inch or nore and,
pribé eratibg yurfdce ofmtlebassdmtly 82mbemciihd disabend isfGich bnbdpe and a
[0031] Projections can be forned in the mating surface
of dimansicss eorbénnitrtherpr@fectidn. © .enter the@p&inl éfethe Eorfeg@bding BRove in
el ectrode, or the backing plate. The projections can

betht gfoaRslcdnthidiipassdtitly fgmSeH FRRHréjéctibh BarASS MY Yize or shape. A
menber by any suitable nethod including machining and

M drbdsRebtiod RE aPprBje€tiohi @R RAGalR rflAlecRile ARchdA) or other suitable
opposi ng proximal end that is attached at the nat

SUWhbRCahe Ero é@@mﬁ%ﬁ BB My TRIREE: 1rr-el_%1@ar Q{ha?Ie a’h"heepﬁg edtfn an be in the

such a shape and a dinension as

p&%@%@ﬁmﬁ%e@a% Qhunt & &f EURY Bhid %@W&%ﬁgﬁ@ We et

groo e in groove con dlnlhg asé
t
or 8088 T’ ekt SR B SR vy spsproer s
L, { h
5 309 B 1y S b R ol e e o

Iﬂq%g&e& Eﬁﬁrttbéwam Snd oo 4 FuGIT By dHFRber may melude a larger
oval i scue, etc. [0032] The projections are
arEbge st %fﬁo‘te al?P&%S. thep the dember efhEolsaivasBn (henmspigeion-containing
such that the projections can be mated with a
c ohenalsh o Rt g S\§PbT0@vedred b hangtd qetyespoadingprojeetivnt Ade projections
assenbly nenber. Notably, the groove-containing nenber
meepn e spagefieapart hadegiegd. Houerseplen thegrajenviensodan besppased doatose to one
t he nunber of projections on the projection-containing
membiber. inThew $53s ©VappRXIadoy eontimecusnddge.h dtigle projections can be
correspondi ng projection. The projections

arranged in rows. Preferably, the projections are arranged circularly. Multiple rows of

projections can be used to mate with the grooves in the groove-containing member.
Preferably, multiple rows of projections are arranged concentrically. The shape and
dimension of any one projection in a row can be similar or dissimilar to other projections in
the same row. Likewise, concentric rows of projections can contain projections of similar
or dissimilar shaﬁe and dimension. The height of the projection measured from its

proximal end to its distal end can be from about 0.01 inch or less to about 0.5 inch or more,
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can be spaced apart as desired. For exanple, the

proj ections can be spaced so close to one another in
W@200014365 as t 0 approxi mate a conti nuous ri dgePCT/US2004/019383

Mul tiple projections can be arranged in rows.

Prﬁ%tdepr rlalyl f}or%e b%ﬁtoér gﬂf 1en(c::l? ?oo%bg){lﬁ % grlréc%nﬂ%d (9%%&%5&?%1' % ghy Cross-

t he grooves t he ve cont i.ni

prsgﬁgwefsflyas iy o7 OPEEER PP bl TF3 S5t i aPisenbi he

concentri.cal | The shape and dipension of a one

orPIEaEn g e B Gig BTSSR FHTCQSRuTE CORRe MG or copper-

other projections in the same row. Likew se,

c PY-ic rows of projections can contain projections

of simlar or dissimlar shape and di nension. The

he0@iH of Prefseablyr epcedhe dwrmme seutpe drgavestds projegiionx iareeformed, the

end to its distal end can be from about 0.01 inch or

| esputter ¢argdh ot be(attBehied tchtho eleetnde by rat@ingheXx@i@et/about Jteenter line so

PCT/ US2004/ 019383 and preferably from about 0.05 inch

t dhahlogrefrr&l fomcdornefhef the @jgecdre ontsidanf the elactyoder Bhestarget is then

section such as from about 0.0001 square inch to about

0.mR&ved duiartte tlacivde 96 efag ttabiryovel AR pRYRii@Bima@n. i Theade is then

froma high strength copper-zirconi um

Capfart <6 hatht tiffet RAIIGRP I@Bfn-regétfhﬁo@{)vit@ﬂw ele@@#3] Figure 3 provides a

Preferably, once the thermal contact grooves an&u

PrLhededit Qnsoradh Off Rk Bidet hBhmSRUhitREd. t PoLBEnikP ThePBrst assembly
attached to the electrode by rotating the target about

U NEerRRPLAT thesB@nd ste&ﬁ?én%érﬁb%r v lfvgsr 4] .1n§ %H{] af e $hbther so

the target are outsid the e ectr e‘target 1Is

t hﬁﬁﬁ eaap gl%gec%l(l;}} ﬁast JIIE (ﬁl‘&ﬂ- gdﬁo&% 151!36\;/h1£1{1ﬁ} g{g‘g. g&% 19[119CGIV6(‘1.

prOJectl rge S then

et 1S .a ned in registra |on Wi th t .
eI ecf% g Ehe’:pr%]ec‘aog?3 apr%ii/l Seeive % errat $rQoves g& a at ];he mating
one tar at.t 3%) P05|t|on| t he
as%“ef?FSF th% I@Bsg an nsacotn asge (‘J%aneggaglé A% agcﬁgnlﬂ es[ulbstantlal contact.
g)ﬂ; ES al i nlng omg adj acen the ot her so

edCHoBPY BetHRgPEn S idesy §FEep fi g 29 FBYY enFked w%. b sccond

t he prOJectlon is received. Preferably, the

prasjeBtl EeEbey tglativy foyonecanothgl avlirabhi the Proiecipnsove seceiyedhin the

that the mating surfaces of the first and second

asseYel-y nmenber are placed in substantial contact.

Preferably, positioning includes rotating the first

ad8&h| y Heatihethe dind asshmbly expaprbar, the second assembly member, or both, can
be by any method, and is preferably achieved by the sputtering process. Heating can be
from any temperature, and is preferably from an ambient temperature or a room
temperature. Heating of an assembly member can be to any temperature below the melting
point of the assembly member. Preferably, at the ambient temperature, a gap is present
between at least one side wall of a projection and at least one side wall of each groove.

Heating is preferably to a temperature whereby thermal expansion causes contacting of the

side walls of the projections and the side walls of the grooves at a contact temperature. The

-13-



assenbly nenber relative to one another, whereby the
projections are received in the grooves. [0034]
wok@tiingsi he first assenbly nmenber, the secondPeEBEBEs2004/§19383
menber, or both, can be by any nethod, and is
preferab achlev t he sp uttering process tin
cainiget te srmuaw %8 ﬁﬁé?eéﬂf%‘ W Fh§ %&8‘?“@?‘%181“ %Ele ?%%agsembly
m1mmumttamaaUMeoraromn nper at ur. e.
of MAbes SRk A15PIAGh iRl therigh exansion @/Hb ﬂ@ﬁeﬁﬁ%\featﬂu fhe %@%v@ssembly
the nelting point of the assenbly nmenber. Preferably,
atmemkerankiicsre the fsest apaghiag the gerpact demneceieny the Jargqielghperature
at | east one side wall of a projection and at | east
oniacredseierapidlyl withf inereashig gpusietieg powee denisityy Brior forashiagtdiging achieved,
to a tenperature whereby thermal expansion causes
cdrtfatranisteg befweti¢he Birgde ambklegrode i$ Imargimabj dédwesers oasedcontact is
the side walls of the grooves at a contact
t exvhievealt teearealdfethe ediacy\proR HIBg fdctdiRGErdETEt LISROEAHE 1888 3ind the
contact tenperature is the tenperature at which the
przefeeblyGviter@Bolédéledtiois t TS a1 Bbteyhperitiiddfide itle@arg@nd Med greatly
fromthermal expansion with the grooves in the second

ass@Esd Yo thERIRAle targétl tethpdr@urk REniiAkied. TIRARMBG falRt temperature
contact tenperature, the tar get tenperature | ncreases

I ARttt M HolvBGHERRD| Bftad RitdeRr&I5 PRI 89€0 Sk b¥bvided in Fig. 4.
Prior to contact being achi eved, heat transfer

oﬁ[@g\%jgnt 6&1t£c@i¥1§ S tﬁ@ digg! a}@d‘fl& rothﬁe §OJ %5?619%1 D& the "Q&ﬁ?%ﬁs of the

tact Is I eve the ar e cont act

RETT A R eC?h gﬁﬁﬂtﬁgﬁl&n& BL0Ek 9% Wsermbly

era y wat er - Coo e ra

- R o0 oo S pap r%ara@ i 8 qand the dimensions

”aqu" b2 o UL B ca%%ﬁo by F%%&Lgsea%%@r@ve and it

and 80 C is provided in Fl%{1 [ 00351 Contacting of
t HfOTETRgR %IPF%G%‘PH ke GPRp ?m‘wgwa SKPAISION c@ér%h?aémg of the

of the grooves preferably forns a tenporary

meléHagiserably apamzhenribn seqsnd wessmbiyhaenperg pr h@tbe nYpsp preferably, the

menber and the second assenbly menber. Preferably, the

| deettion and dinanpiendeiitbe gioorss andfthe prejegfians weespredetermined such that

proj ections are predeterm ned such that each groove

anmich g®ove andrissyponshondjing pojestitrisomakewkead dne acthemhad expansion at

t hermal expansi on during heating of the
the same contact temperature. The predetermined location and dimension of each
projection/groove combination can be determined by the thermal expansion equation for
the target material. For example, at room temperature (e.g., 20° C), the gap between the
projection and the groove is given by: D =R a (T, - 20), where R is the radial distance of
the projection/groove from the assembly center, o is the thermal expansion coefficient of
the projection material, and T, is the temperature at which contact occurs between the

side walls of the projections and the side walls of the grooves. Preferably, the electrode

is actively cooled during the sputtering process, such that it maintains a temperature near

-14-



first assenbly nenber, the second assenbly nmenber, or
both. More preferably, the |ocation and di nensions of

w0 b@4graeves and the projections are predet er nPCEUSHOQN9I383
that each groove and its correspondi ng projections

Bu e a8 T bGP B Rln B it Py rooves o
S'ea%@?s'eﬁﬁx R errErerhBraraier o3 Aol BabaL BRTRGRs (T fora

t ar get erlal For exa at roomt

58200 3o- %)"E} Ot‘/ﬁéfg@alﬁteﬂééf%@g})“ﬂ?é‘ eXB?‘H}Oé‘CCtOF%nE ) g 76803
groove is given by: D= R a (Tc - 20), where Ris the
r - di stance of the proj ection/ groove fromthe
assenbly center, a is the thermal expansion
coefficient of the projectilghledaterial, and Tc is the
tenperature at which contact occurs bet ween the side

wal | s of the projlections and t fentsi Benppaturs"©f t he

glooves. Preferably, 58 he lel e®0rode 180 actli vel59 colol e@00

ri nqRadive(caput t eri ng process, suchsaplmm) it maintains
tenperature neqr 0084 WO 2004/ 1]143%618 0.023 0.032
CT/ US200%/ 019383 At 20 9953 Tabl €0.488pr gvi AdA 0.158

) at i ve 1§ap di mensPAPB dat a ®18F pi o] @16 ars/ §28hvels 317

rious 28dii (R) fP306the HMénhly &t er] HdoB at| 0.634

<<-TJgoo

arious dlntact tlenfdpht ur ed-L8c) |f o988 18208 Cul- rl.584
alloy target interlayer, having an expansion

coefficient (a) of 1.76E-05 ppm C. Table 1 Cont act

TelfpE at uCentfedpg 60h@sIdewals 5 thegogectiPackind she side) watlg of the grooves
(m) 1 0.005 0.011 0.018 0.023 0.032 5 0.026 0.053

0. H 8B contddt denthefbiBe preferadlydbidnsth, tdiggorfry hiéhapic22&achnhibetween the
20 0.106 0.211 0.352 0.458 0.634 50 0.264 0.528 0.880

1. firddastendBA member and the second assembly member. Preferably the gaps present
between the side walls have predetermined dimensions such that contact between the side
walls occurs substantially simultaneously for each projection. Preferably, the gaps include
predetermined dimensions such that the contact temperature is from about 30 to about 300°
C or more. This temperature range is just one possible range. The type of metal used will
determine the best temperature range. For instance, an increase in the contact temperature
can decrease the yield strength of the side wall materials, thus lower contact temperatures
are preferable. The contact temperature for the target assembly is preferably a temperature
at which the stress created at the contact surfaces of the side walls is less than the yield
stress for the side wall materials. Preferably, the temporary mechanical attachment places
the mating surfaces of the assembly members in thermal contact. The first assembly

member can be a sputter target, and the second assembly member can be a backing plate.

The first assembly member can be an electrode, and the second assembly member can be a
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[0036] Contacting of the side walls of the projections
and the side walls of the grooves at the contact

wao eqoprigture preferably fornms a tenporary neche@i/tvsioo4/019383

attachnment between the first assenbly nenber and the
second assenbly nmenber. Preferably the gaps present
bePHisHarele Aldratixglly) e Hig @sisrelenenhs: fan bgjsnkacking plate that is
such that contact between the side walls occurs

sultpsdesnta &l spyttesi teract sand ol | speomdr asaeaetly prepbet Catbrpe an electrode.
Preferably, the gaps include predeterm ned di nensions

s ulitherimere, tthee fitsb asserobly tresnghsr se be ai slebirasin atsolre se@nd @ssembly
about 300 C or nore. This tenperature range is just
onmeeples sarbbeea bahipe plafthibatt iy pendefl tove sraitteiusiget. viByt ¢ooling or allowing
determ ne the best tenperature range. For instance, an

I nthé esssmbly mérhigere ant@d tto tengeeatatybadow aln calect eageratie contact
yield strength of the side wall materials, thus | ower

C Obthvazh teRMR@AIY dNtRSproREtNPELbRSaADIo8, calikifg e Mdndwary mechanical
tenperature for the target assenbly is preferably a

t effpehehtond 2At WhthGind, BR splitfce Poct EMAHBeafbn@dstridi€ely removed from
contact surfaces of the side mal%s is less than the

yi tﬁ& BlectRHE. e?&ﬁotf\&rs fie ta?%e‘g San\¥@kA bé@fa@ﬁe’d% the efé%@(ﬁd:ér@bi Method of
e temporary mechanical attachnment places  the mating

t
upf acest ffentine assenbly menbers in thermal contact.
The @%rsf assenbl ly menber can be a sputter target,

Th@o # € SREIM n&;%?%gengn od{irl?er}lpgfr EC&Qsthl \%n &C @e%getlp g%?ﬁormmga

rSt asse er can e an e o)
15 WO 2 114
e %&?%iﬁ%géﬁ??r@ﬁ%ﬁf ﬂ@?&ﬁ@e&wﬂw&}w é?t?fﬁqck% 1 iRy, gssemby
OB E00 A ER Loy Bteogiper e, (e gaCasSBpgFne can be

menber can be an electrode.., Furthernore, the fjrst
asashisrad,befossuings apliseposiioning of the fist andrsacond asserably mrgmbers such
assenbly nenber can be a backing plate that is bonded

t othef thp prajestionsagrg aeceivey it gl gragyedr Pagfprablyngechepieally interlocking
assenbly menbers to cool to tenperatures bel ow the

corvears tsimeltapequaly uwih nositipriog ofbige vilrsinandh eccoidl @ggginbly glembers.
the projections/grooves is |ost, causing the tenporary
melrbferablyaiechanitalyhinteriocking ischatles Aitatmgdle fiistnassentbiiemember and the
sputter target can be nondestructively renoved from
t heacald asdembliemeniised trdltive 3@ uhd @iothear D@ hchdega ntebienicbleinterlocking, at
attached to the electrode by a nmethod of the present

I M@ bhedMechanical interlock can be provided on the mating surfaces. The mechanical
interlock can be formed on the mating surfaces by any suitable method such as milling or
machining. Mechanically interlocking the first and second assembly members can place
the mating surfaces in electrical, thermal, or physical contact. Preferably, mechanically
interlocking is sufficient to maintain physical contact between the mating surfaces until the
heating of the sputter cathode assembly forms a temporary mechanical attachment between

the assembly members. The mechanical interlock can be formed of any combination of a

recess formed in one mating surface and a corresponding protrusion formed in the other
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[0037] According to one enbodi nent of the present
i nvention, the nethod of formng a sputter cathode

w@z®enbd3ys f urt her includes nmechanical ly inter|PCRUSIP04/019383

t he first assenmbly nmenber and the second assenbly

acRGp RS AP SRR SO el 3B Brag s Ppiae, merey
t d d nbl nb t hat .

prva%geé‘%a G BREPiRae e metrgpiotele oo %awpélma trapezoid

ha i cal erl ogkin 0¢ s sinultane usly W t

Pli? 6Fﬁe??gay te@i Reressivect g@ﬁ@é%@%‘&%&%l l%la?élrcél interlock
Preferably, Jrechani cal 1y i nterl ocking includes )
r ot inelade Re i thapedaresesiidiptede i esceiapr the shaped prjrusion.  The
assenbly nenber relative to one another. To achieve
melgérhpiesd intgripcle carvimrivggyan v shaped grooyn edapiedamceiat an “L” shaped
interlock can be provided on the mating surfaces. The
memblausionalAlsd, theemdchakicat mterloek §aprimbuile@ririargde smapadreeess adapted to
surfaces by any suitable nethod such as mlling or
meedwivel @ dgriangBlah alvped | pratrusiob.er Prefekablyg thehemafing strfagesd contain both
second assenbly nenbers can place the mating surfaces
i npretneng aitkcesdeher mal , or physi cal contact.
Preferably, mechanically interlocking is sufficient

t 0[0038] Nt alnbnp RYBLEidlentCTMAS EseEhVRAGN, tHem BEkbhiBA interlock features
surfaces until the heating of the sputter cathode

asgepilMed A R R rﬂo‘?%ﬂ Y 1B @?M Q@émﬁ&&rﬁeﬁﬁ@ﬁ@% that mechanical
bet ween the assenbly ne ers. The mechani cal

' niB@flJ) ﬁg i€ 4 19)@d fb tﬁ@Xss?xglgrg %{?‘ex@ rl:u&’f thék their center lines

recess In 0 ITHtI g sur

S R E B b P

faces of t ysion ar

st Y wm”’é%zl.f?%%nﬁﬂ rapaifhole o BEaR s
t he nech rIo can include a traf Z0
S TR WG rstogst W6 l (RESIoEns TSR 2] deappEdy members

protrusjon. The nmechanical interlock c¢an include a
" ﬁhergtryalﬁaeaw?leeeslg o5 spPedmey ¢fdbepipeeng ln'v‘?mﬂoghglﬁ%famcal interlock
protru5|on The _ nechanical interlock can include an
" featunss preprejridaghia thel sgntes degionsrad dlg qesemahly membgisg Ja dhis particular
protrusion. Also, the nmechanical interlock can include
a amtodimgne thhagress melvdessarm dpgpingdsletothar ésc brgeeenpugh to permit the
triangul ar shaped protrusion. Preferably, the mating
surbtas®s teenteninto lthet lecespmben theimatimg andaces esgasd adjacent to one

another, and such that the protrusion is then rotated to a final position within the recess by
rotating the assembly members relative to each other. Preferably, mechanical interlocking
allows the assembly members to be fixed together at their mating surfaces without
separating during handling, or upon placement within a sputtering chamber in a vertical or
suspended horizontal position, for example. A schematic diagram of the trapezoid groove

and protrusion for forming the mechanical interlock is provided in Fig. 2.
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[0038] In one enbodi nent of the present invention, the
nmechani cal interlock features are provided at one or
worene/1cssher s of rectangul ar assenbly nenbers BOT/URRD4/019383

nechanical interlocking is achi eved by positioning
se t ejcr .ce
PAER L REHIRE2 AR b o Ao i, e o

ﬁ v%ifa %Rl Bt & @%ﬁgirieei%i 3ty Burd asﬁi?%é%%‘ésmg thermal
rotru3i [ nserted and received into

conpg%s Snsirig 15 orea B oM sore kR P HReS and e electrode,

ther§$ |nIerIog£rg' In one nbodinent of the present

i nYRIRICERe 1S rRHethinddhe figplcan %i?PlaFeéia‘t’lﬂiOé%relé‘Pé‘%%\?ieﬁ&ﬂle from

in the center regjons of the assenbly nenbers. In this

palhe SRUPIIES syderpo dhiseisatly redrses the e rqqHiEed fg eBange targstsn magldition,

slot that is large enough to permt the protrusion to

enthisrassepbly method allowsshenaeat tothe qfmtsingle Biegef cpogmictianewhich greatly

pl aced adj acent to one another, and such that the

prrstycgsiagat drgng deing spttiating themb:areﬁucriiag dafessi it thedepusitdal film.

the recess by rotating the assenbly nenbers relative

t ojoe#0ih oOther embrdhanadl thie proeai dviestddn wilit e dpparkaitng those skilled

al ows the assembly nenbers to be fixed together at

t higi the nmt frétg colideagiRg of thé Pibisent SpRAfictibn And WedcHEE of the present

handl i ng, or upon placenment within a sputtering

¢ hiaidieion dRcidsedietdirt alt iihtenSddSRANBE QAT b%oifit@lon and examples be
position, for exanple. A schematic diagramof the

trpedgtd o8 re%@ﬁﬂﬁlaryaﬂﬂy et rauﬁ'i!ieo Bodp® ranEl ogpﬁ'?itngf H'J%emventmn being
mechani cal interlock is provided in Fig. 2.

The preV|oust
dggé?%%ggﬁﬁer3|on Bﬁé%&ﬁ%@é@%&%%ﬁﬁ%gntlon have may
advant ages, including that in assenbling |arge
rectangul ar sputter assenblies using thermnal

expansi on contact to provide thermal contact between
the sputter target and the electrode, no soldering is
requi red and the target can be replaced w t hout
renmoving the electrode from the sputtering system
This greatly reduces the tine required to change
targets. In addition, this assenbly nethod allows the
target to be of a single piece construction which
greatly reduces target arcing during sputtering,

t hereby reduci ng defects in the deposited film [0040]
O her enbodi nents of the present invention will be
apparent to those skilled
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in the art fromconsideration of the present

specification and practice of the present invention
waele@ehosesl herein. It is intended that the preRenUS2004/019383

specification and exanpl es be considered as exenplary

only with a true scope and spirit of the invention

beWHAT IS CLAIVED BY: t he fol l owi ng cl ai ns and

equi val ents thereof. -18 WD 2004/ 114355

PCT/ U$2004/ u(?? rmlw uhé ie! %comprlsmg A nmet hod of

formng a sp er a 'si'ng p03|t|on|ng a
first asse surfac .

ol ural i (978 191'11*4%??@3&%%@ rﬂ%vﬁeﬁ Rre ety Sfiegtna Pralicy of
second. as havi n n rface with a

o1 PR st e e R GHAF AOGT 59 yws%wéa%%%a Surtice with
wher eby said projections are  received in sa

grw\}lé% Wh EPIEFSROTHIES TAP S Jlarigg iidepwilife arhcrch sglfi dasojections are
wal | s of said projections and the side walls of said
grisenived; naffifl I9ERVESh gvhersind ppsr 8% Rigssainbetyvesre isesidpwalls of said
sai d second assenbly nmenber or both, whereby thernal
exipaingiosnanddhgssde \@aiépﬁsaﬁd grgovs$; anthe side wall's of said
projections and the side walls of said grooves at a

cont act heatimgesaat firseassemtfly mmangbet enpaid sgcpndressérably a@dmber or both,
attachnment between said first assenbly nenber and said

s ewlmncby alsseatdxpamsivniceuses Gntaltirgy sfakidside willsalfahitpijections and the
further conprising nechanically interlocking said

f i didet wallhs s M WratRED e a aBftad abdpeRceNEd BES A RIiporary mechanical
menber. 3. The nmethod of claim?2, wherein said

MeghciMcatbdiyech 34i8 it P8 rly inSmB& h @ YEdsebynd a@&hﬁly rﬁanber
said first assenbly nmenber and said second assenb

menbes Agk Alnea JrelRne, @R B&hprishe l&%a rﬁ&tﬂg%el@cfckmg said first

claim1, further conprising prOV|d|ng at st one

%ﬁgﬂfrﬁémlrelrgﬁde ol A8 Hon8 Ass8AbY nplNg Surfaces. 5. The

a|w1 erern s pOS|t|on|ng conprlses

r ot ati ngpsal. Ioff cﬁaé a5 g;%my sa%en%q}aﬁwﬂgf erlcr)cek&g i§ éilglaeved by

asse Iy nme IVG 0 one ano

rotating said first assembly member and said second assembly member relative to one
another.

4. The method of claim 1, further comprising providing at least one mechanical
interlock on said mating surfaces.

5. The method of claim 1, wherein said positioning comprises rotating said first
assembly member and said second assembly member relative to one another, whereby said
projections are received in said grooves.

6. The method of claim 1, wherein said first assembly member comprises a sputter
target, and said second assembly member comprises a backing plate.

7. The method of claim 1, wherein said first assembly member comprises an

electrode, and said second assembly member comprises a sputter target.
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projections are received in said grooves. 6. The

nmet hod of claim 1, wherein said first assenbly nenber
wW@owpni4ses a sputter target, and said second BCHFENINY019383

menber conprises a backing plate. 7. The nethod of

an oFodiFonerodnh el & SBtesRumt Sl ary RO BEnbs o S sccond

es a sputter target. -19 WD 20Q 4/114355
n?%*’j FbED Se SPuier” (et el ARt S AN ltargfh dipsp fectangular
sald flrst assenbly menber or said second assenbly
metB¥r is a sputter target, and wherein said sputter
target has a rectangular shape. 9. The nethod of

cl ai nP1, Thareetboc of glaian fli Mereinsspidhiisy apremblyr membe aprcpaid second
second assenbly nenber is a sputter target conprising
cotssdmbly mhenzhet i Poityetprgetabemprising cobalantitakivmm copper, aluminum,
ni obi um ni ckel, nolybdenum zirconium hafnium gold,

si fantelum, wiobigin| niykel,mtéybdafum, Eiconiling hafeiung doldf sileéradrralldys thereof.
wherein said first assenbly nenber or said second

asseril yrheentteod b claiin @l edkfedeid G rakssbly @ORP&ror said second
al um num titanium nolybdenum niobium alloys

t hessely membeit 8 &h elebtode [ddpiEih§ 06bpef, afindhuih, kitadkif! BbIPbdenum,
said first assenbly nmenber conprises a backlng plate

t habbiinf, MepBeledOordtesiput ter target, and wherein said
second assenbly nenber conprises an el ectrode. 12.

The ngt hed QnhglR 'cmnH-’wPM)é?ﬁ ?iﬂqﬁéf"‘ésgen%f Kl'eﬁllg?rmoﬁﬁ)ﬁses a backing

conprl ses al um num chrom um copper ant al um

Ui 12301 is Aoh @S 1ot B Bﬁ%& ’targét e S}%llereEB ) rr% Q@coﬁ@talg&glbg member

cIa|n11 wher el n sai asse er conpris

t nd wherein said second assenbly nenber
Onﬁngéghggggéglng plate that is bonded to a sputter

ot 8- LGS B LA L3 M S i
all O(}/rr?mrtnhceorpSeor tantglqlmsttitanelum alloys thereof, or steel.

13. The method of claim 1, wherein said first assembly member comprises an
electrode, and wherein said second assembly member comprises a backing plate that is
bonded to a sputter target.

14. The method of claim 13, wherein said backing plate comprises copper, aluminum,
titanium, alloys thereof, or steel. |

15. The method of claim 1, wherein said heating comprises sputtering.

16. The method of claim 1, wherein said projections are cylindrical, or combinations
thereof.

17. The method of claim 1, wherein said projections comprise concentric rows.

18. The method of claim 1, wherein said grooves comprise a groove channel.

20-



15. The nmethod of claim 1, wherein said heating

conprises sputtering. 16. The nmethod of claiml,
wob@rai43ssai d projections are cylindrical, or PCT/US2004/019383

conbi nations thereof. 17. The method of claim 1,

wher i9.n ﬁ%l %gtgcr)cg Jfo g‘i ai1ir?1n %v%%lrglr %&c}] %gog)f\:/gsné{z%}gr{'fég%éentric groove

18. e net aim’1,
conprise a groove channel. -20 WD 2004/ 114355
P 04/ 019383 19. The nethod of claim1, wherein

sai d grogQves c rise cqoncentrjc groove channels. 20.

The 2t OB oG obF A L WhsEHetoH 288 BlydipRredeffemipaddineisions such
predet erm ned di mensions such that said contact
ocR@frsaidcomayt aerursppsiantaliy fpwisaenysly yorreagh of saifh prsjectienisd
projections. 21. The method of claim1, wherein said

gaps Alncibgaecthod of elpier hivdhergindiaidedans inplydespredstermined digwisons such
contact tenperature is fromabout 30 to about 300 C.

2 2thatBhid comteds tsehperfatued iaifomiabowif3e teahousHOYCmat i ng

surfaces are placed in thermal contact by said

mechadi clle ngthod oficteint 1, whBreinAaielmueting surfasseardylyced in thermal contact
conprising: a first assenbly nenber having a mating

s uyf saiclanashdnficabatathmieat.i t y of proj ecti ons having side

wal | s; and a second assenbly nenber having a mating

sur f age AvgubleraseiBlyabompdsifd: correspondi ng grooves
havi ng sidewal | s, wherein said projections are

recei ved, fifdt &8inthly MeRABMGRving RAnMAE sEitle Wi asﬁlgt‘ﬁli%lf lpléb‘;l‘ections

of said projections and the side walls of said gfoov

argvigat 6dud gnd orm a tenporary mechani cal attachment
betweeén said first assenbly nember and said second

csserol v, TEIRFT 8k, SARREE b FURELAHHE Sy 1, porty o

TRl WL FLL Ay sl O SR st i i

;25%%%%',' %%g%&%giﬁﬁg;o%éecg%&%f %Ai?p%o?écti\cl)\ﬂ;see{ngitl?e Ssl(?el vgalfsiog‘gid grooves
are adapted to form a temporary mechanical attachment between said first assembly
member and said second assembly member at a contact temperature.

24. The sputter assembly of claim 23, further comprising a mechanical interlock for
interlocking said first assembly member and said second assembly member.

25. The sputter assembly of claim 23, wherein said first assembly and said second
assembly are adapted to be mechanically interlocked by rotation of said mating surfaces
relative to each other.

26. The sputter assembly of claim 24, wherein said mechanical interlock is formed on

said mating surfaces for interlocking said first assembly member and said second assembly

member.

21-



assenbly are adapted to be nechanically interl ocked by
rotation of said mating surfaces relative to each

wWo@riwen14326. The sputter assenbly of claim 24, PEUSI004/019383
sai d nmechanical interlock is formed on said mating

surfaces for interlocking said first assenbly .ne r.

and $4i dhs sRiRTasseRMef 91%%2%@1@61@ T festad latfﬂgf%encludes a
PCT/ US2004/ 019383 27. The sputter assenbly of claim
26rapggeikBpned s3p aBtHHATCaVe ¢ HARSEAIRPFHEPTIIES. a
trapezoi d shaped recess adapted to receive a trapezoid
shap@8 ghespuiis axembiy of T Ipuvhessin spid meefapicglfinteriegkpincludes a
26, wherein said nmechanical interlock includes a "T"
s A elhpedicesss adagizp tamcdive a‘d¢ shaped protrigions haped
protrusion. 29. The sputter assenbly of claim 26,
wher éb.n Thasphtterecshartly af claimt 26; wberkini saidlutbaia@hintetlotk includes an
shaped recess adapted to receive an "L" shaped
preor shipedidcesSaiapitt & wiMetaarLasmpsdyrytrsfoncl ai m 26,
wherei n said nechanical interlock includes a

tri angultae sst@pedetisIg ©F Slaml aptvitrdi0 sdi® §RENARIcAl interlock includes a
triangul ar shaped protrusion. 31. The sputter assenbly

Of1i6d oBlaMidpbd YRS RbMeFRirtteRE AinBhkiIANEaRH Broadant.ed to
be received in said grooves by rotation of said first

assenpl yIRphES a?s@ﬁbﬁit@rfdclzﬁﬁcﬁq %heéﬁ?%‘f@b%je%@&ﬁ%ee{re adapted to be

relative to one anot 32. The sputter assenbly o

LTSy VAL I b SR P %

conprises backi n | at 33. The sputter assenbly of
cléﬁ% b%’,mn‘%F%#Wegﬁﬁﬁa?ﬁ?%t assenbly nmenber conprises

an el.ectrode, and i d.second assemhl.y. nenbe .

c onpris dLe SPUIETAIY 8 it LaWheran gad J permely Sismes comprises
of claim?23, wherein said first assenbl menber. or

s ot Ut Geeshdnd sl 6y assmb rm?%beacmﬁa%g%ﬁlapg He%ped
sputter target. 35. The sputter assenbly of claim 23, .
wher 83n Toaseptier assambly elelaim23niwhesein syd figsh pygembly apsmtper comprises
assenbly nmenber is a sputter target conprising cobalt,
ti qn@&qc‘(y(pﬁe, @dﬁﬁié second gsgnflyiynember comprises a spuiter target.

34. The sputter assembly of claim 23, wherein said first assembly member or said
second assembly member is a rectangular shaped sputter target.
35. The sputter assembly of claim 23, wherein said first assembly member or said
second assembly member is a sputter target comprising cobalt, titanium, copper, aluminum,
tantalum, niobium, nickel, molybdenum, zirconium, hafnium, gold, silver, or alloys thereof.
36. The sputter assembly of claim 23, wherein said first assembly member or said
second assembly member is an electrode comprising copper, aluminum, titanium,
molybdenum, niobium, alloys thereof, or steel.
37. The sputter assembly of claim 23, wherein first assembly member comprises a

backing plate that is bonded to a sputter target, and wherein said second assembly member
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tantal um niobium nickel, nolybdenum zirconium

haf nium gold, silver, or alloys thereof. 36. The
waepmutiensassenbl y of claim 23, wherein said fiP&L/US2004/019383

assenbly menber or said second assenbly nenber is an

el &Gt RUENCRIRSdeSi NG copper, al um num titani um
nol ybfgenurl%] R:/%oei um alloys thereof, or steel. 37. The

sputtgr Ass y . 0f ¢l ai 3 erein fir ssenp| y .
nenbe3§' c%%p%l;@%rs agsemglgcﬂtimﬁémbl %;1? VR ﬁa‘éjsﬁ]%‘%a’@d BEE? gomprises
sputter target nd erein said second assenbly
ol 850G, BSy MG RGeS 6aron 0305
conpr,.s an el ectrode. 38. The sputter assenbly of )
cl ai r‘fJﬁ93$ﬁle\/§ﬂ@$eé iaﬁe@g]iyd’fﬁggﬂi3-ﬁrgwﬁr%ﬁl &aif Sapinesilate is bonded to said
al um num copper, .tantalum titanium alloys thereof,
or SPUtielpreetz By explesian, hending, Jifluinn | bpndipg.cltigiion welding, press fitting,
wherei n said backing plate is bonded to said sputter
t alicgjencp yvekdig wwideng beaiieryy welllifet usi on bondi ng,
friction welding, press fitting, resistance welding,
sol défi ridie spitir dssgnbly pf (eindd3nyherdid said Hiest agatblyrmember comprises
assenbly of claim23, wherein said first assenbly
meavbdecirodmpnd whesein arid edcend assehshly arthbeh@iprisesadiacking plate that is
second assenbly nmenber conprises a backing plate that
i sbonBaitdedputtier argstput t er target. 41. The sputter
assenbly of claim40, wherein said backing plate
CONMPHIlSEhe Putldhi MseMbIE OFIPElhim 14BN teHekM shidt BaRlHB) plate comprises
all oys thereof, or steel. 42. The sputter assenb]i)y of

Cl dhiriiindd, coppea! t@itilud AitthiRRbRAhRESAL & stesl, bonded to said
sputter target by explosion bonding, diffusion

bondisng.The rs%ylﬁfe.f RetBl, dF Bim %,e\'%réci. %fﬁ(ll Bk rpq%(% S 1o said
wel di ng, sol dering, Dbrazing, or welding. 1%, e

' . j: 6 th I .
Z%gt?}eg irt% étisl?ngﬁ?sg)&e%flngg@ é%ﬁdfl e?’?’ﬁ%ﬁ] 2@&‘9"3 p‘ﬁ’el%l 121% Pirﬁss fitting,

tarEﬂ&ﬁnc@%lﬁEE,Ls?é&eﬁ'g& bl]égigg’sogglte%ler assenbly of claim 23,

wher el n sai rons~ar e i/nlgl ndrical ,
rect 359 Lflhea Eputtgrr as%%l}s: 8{2?411%"“2’3! v(e/ esrei}l I's]aelcrl ﬁa%irhal expansion is achieved by

sputtering said sputtering target assembly.

44. The sputter assembly of claim 23, wherein said projections are cylindrical,

rectangular, or any combinations thereof.

45. The spuiter assembly of claim 23, wherein said projections comprise concentric

Trows.

46. The sputter assembly of claim 23, wherein said grooves comprise a groove

channel.

47. The sputter assembly of claim 23, wherein said grooves comprise concentric

groove channels.
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45. The sputter assenbly of claim23, wherein said

proj ections conprise concentric rows. 46. The sputter
w@s®enbizys of cl ai m 23, wherein said grooves coP@I/USH0#019383

groove channel. 47. The sputter assenbly of claim 23,

channdl o e SR AR LS PoHRRED bh o AR Eyigns comacs o

The Sp utter as enrtla)ﬁygll it m. 23, wherein each of said

prrSSp& e vedntac %ne?:'ﬁbf ve groove substantially

Si rrul ousl 49. Th ter asse f claim?2
wher & n Bt pEsRt Bher®R 3R B st Rt digm about
b ut %d 50. The sputter asserrbly of claim 23,

faje O%éﬁ) Grat | ng surfaces are adapted to be pl aced
[ n thermal contact sai d nmechanjcal attachnent.
The Butlthespuiss ngiy 8f claimad 3yivherein gpid medting surfises aéwd@pf@d to be
bet ween said side walls of said grooves and said side
walblpegd g theraiabicopiagl byseid sreshapfrehatieelingengr ooves and sai d
projections are at a tenperature that is |ess than
sai d 5donfthgsputteeaspantdy of daim=23, wiktrein 9jgap txasts betweantshig sl walls of
clai m 51, wherein each of said gaps are adapted to
c| saglegrosesrarldt said skt Stalls bf/saidyeojaetionewparsaidanocyts sdisdid projections
side walls of said projections, said side walls of
S adrél atgrteppeaure tHat Rddskhithan 84d contact temperature.

52. The sputter assembly of claim 51, wherein each of said gaps are adapted to close
simultaneously by thermal expansion of said side walls of said projections, said side walls

of said grooves, or both.
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