19 JUL 2004 WO 01/53560 DESCRI PTI ON METHOD OF DI FUSI ON BONDI NG TARCGETS TO
BACKI NG PLATES PCT/ US01/ 01488 Technical Field The invention pertaBngl 160
nmet hods of bonding first and second masses to one 10 another, and in
particul ar enbodi nents, pertains to nethods of bonding t

materi al s t\W8VHEH as wel |l as to nethods of bonding phy\;\?ggh@/aoggrs
deposition target materials to backing plate materials. Background Art is
There arc nunerous applications in which it is desired to bond a first mass
to a second mass One such applic SGRIELON |, ¢ he pondi ng of physical vapor
deposi tion ta b of %?ﬁ@x&? poniPhe SAMRsCro SRMLLE R NGst ar get's) to backing
pl ates. The ba |ng plates are configured to retain the targets in
particular | ocations and orientations within pressure vapor deposition
apparatuses. 20 Mbdem devel opnents in physical vapor deposition

met hodol ogi es have created increasingly stringent requirenents for robust
bondi ng bet ween TeskrigdFeldang backing plates. A diagrammatic view of a
portion of an exenpl Tk vapastptreins dapbeds bi tomig Hpbind tegend misgesiieons sown i n Fi g.

1. Apparatyg 10 % gp{,{d%epgnambaﬁ}smgmp,lcaizﬁt&&tﬂ%@sw&gdlagmpuﬁmaer| ng target 34
bonded t hereto.

sem conduct I , apparatus 10
and 25 provi ded g e ﬁ'c’éﬁd]lfaf&ﬂnﬁﬁcgﬁ tt'mdfiﬁpg’%ca];?ere Mnigtﬂe ial 18 is
di spl aced from traegddtto Gadkingphatt matetidls. zed t o form a coating (not shown) over
wafer 16. Anpng the nodern inprovenents in sputter design is an increase in
t he di stance between §anaet 14 and sem conductive mat erial substrate 16.
Such increase i R2HESRIGR” can enabl e nore dlrectdnmg g%ptte |ng to be

achi eved ovisr feat urEhre % mepryRst pRRlicatong PHigh it ¥ 5l aved “when tar get

14 is close to subioist Oncscbbypliedibrowinitty bendineref phsigtl vaperdeppsition el ng
per pendi cul ar t mghugs}op gl@pﬁﬁ%nkaﬂﬁitspﬁ Hadkhg Slatt@Vahd bacHingt Meessput t er i ng

chanber. Speci fi cal trat | YichAViinvigdstutecal hol es or
slots (known as “%'&gﬁdy'w relajp theyise 0 PpY 'gwarlofaﬁﬁrgqﬁﬁer W dt h oﬁr? nore (i.e.,

havi ng rel ati velvgpotviepsitierspparadds: di mensions). It is difficult to sputter
materials ifgto vias made}nmgvehb@am@fﬂhydmﬂarhpodhmhbh ortbodolfgigybavgsreptor e | s a 35

relatively |long n}ﬂpﬁrﬁgﬂ e bet, p&m&uté%m&ﬁgﬂwmhm ShioBdokiey €
conprising the v Al't W cr

h the |an i es in
coverage relati \P@“‘E o éﬁwg“f g SR '%Pg‘ﬁﬁ ”“"é'pq""“r i &gfl‘?g t@?g’%l%rgg
conpl i cations. QGne sofwnSuEia. lco‘wpﬁméd@ FRmmses Sbfﬁﬁéﬁﬁ“ Hybeiee 3iEteot04

target 14 bonded thereto. A semiconductive material wafer 16 is within upparatus 10 and
25 providud to be spaced from target 14. Sputtered material 18 is displaced from target 14

and uti ized 1o form a coating (not shown) over wafer 16.

Among the modem improvements in sputter design is an increas: in the distance
between target 14 and semiconductive material substrate 16. Such inerease in distance
can enible more directional sputtering 1o be achieved over features of substrate 16 than

a0 can be achieved when target 14 is close to substrate 16 by allowing atoms that are not
moving. perpendiculer to substrate 16 to Jand on the sidewall of the sputering chamber.
Specifi :ally, substrate 16 will frequently have vertical holes or slots {kno'wm as vias) with
depths five times their width or mare (i.e., having relatively high critical dimensions). 1t
is difficult to sputter materials into vias having high critical dimensions aniess there is a

35 relatively long throw between a sputlering target and a substrate comprising the vias.
Although the longer throw creates advantages in coverage relative to shorter

throw t:chaiques, it also creates complications. One of such complications is caused by




WO 01/ 53560 PCT/ US01/ 01488 additional power utilized in |ong-throw
technologies. The additional power can cause sputtering targets t?939E2W4
hots ;r than they had in ol der nethods. Such heat can disrupt a

f or med bet en king plate 12 and target 14. For insta otud 9et 14

i s sol der- Egggto backi ng plate 12, the heat developezQﬁuF?Lé ong-t hr ow
sputtering technlques 5 can be sufficient to nelt the sol der bond and

actual |y break [RL8Et 0;4' uta{z@t?mf]dfngmm&mufbgles pﬂh@-&cﬁttm:&] poReCal chusagl Y,

sol der - bondi ng can be i nappropri at terin technl qgues.
A type of bondi W@“W‘Hﬁf”l‘%%@ﬁél”&?%"ﬁbl"é’?df%"%°% hgt'czﬁcfsfaﬁg'

tenperat ures  Ubdnd iod@dbdtweed Brki) ¢ plae deng Pttt &r Fonigstanesc i isej i dis S‘F%"' d| ffusion
bondi ng, which bo%deatm&gtgfpﬁﬁ fTiEdae hekOdelYopihiint} 1 h-Riow splivkring skimmpaf conponent s

fromtarget_14 to b {gﬁrggng .S lélarbondFH QJma}{yﬁgk\é‘?gEﬁﬁfm&mq{tfa&JuﬁU| ty in using

di f f usi on bbndi hprises rel atlve%/
t enper at ur es (31386 rAguiegy. f‘ﬂﬁ“‘f“@t"’(‘ﬂgt%b"bbﬁﬂﬁ@“ﬁha"éﬂ &t ures can
adversely affecfecthigdeget materials. Accordingly, it can be difficult to

devel op diffusion t,\qﬂ)gloﬂ,qndglrgg,g,gmgcgﬂg‘uﬁ;b.ebg)ams@g &plmémcﬁ@mmy@por deposi tion
targets to backing plates, and.is | e properties

of the physi cal “¥&ié! °"(§é‘ﬁ?3’é‘lp'tmt'fl§‘tq§%t5d’£7 v bmdmﬁ' [gglh’r le to devel op
such di ffuséon bonldisngdtﬁpweé@ezﬂmaﬁ%%‘dﬁé’b&?"“@ﬂ@ePr‘?’%‘ﬁt"‘i“'bn I n one
aspect, the |nve&mpmm@mﬁ&mﬁoﬁaﬁgm&t@thmnldtcng'racsfdanwty mass to a 2D

second mass. A Iu i Soe thvc&nroé}mm@ttoﬁé am{;themﬁeﬁwdurmss of second
material are @

ol ned ‘Pgt}y ﬁdrﬁ g}aﬂ o t}wgne anot her. The
first and seconﬂi"ﬁﬁk’si’g“s““"&"r‘E‘"‘Erﬁ]én"‘a‘?"i" i BA HORT 6 ?)ne anot her
si mul t aneous| y wintitg frdvessedl fovhdigeminmical gfporgrrasiting targstp OPpEINEB¥GHE mat erial in
the second ,yrass, ket ffisgiane ReodisREnompamaivaesdepsiioagtsalie  di f f usi on

between the Tl ragulm%stm%n%geve?psu%l'(x:é)ﬁgw ﬁdﬁngp&c&!’:@dom nat e pOI’tI on of the 25
devel oped grains e secon terial have a maxi mum di nensi on of |ess

than 100 mcrons. In anot her aspect, the invention enconpasses a net hod of
form ng a physi patlomssafrbe Indmthrsi ti on target bonded to a backing plate. A
target material and I,aonb%kct,ngména&nekmmmseuﬂimoabs;opdmgraemktmns physi cal

contact with one another.. lhe targe L rlsg,t :ﬁ,g,g . Dackidishieat R ate nateri al
both conprif¥e aPtif Mith A e"]a55|°ne "%ag{m g " é plate materials are

thermal |y treat pavited deskioisnd imrbyiralspackent F'i:‘ﬁ"‘l’“‘% T é'l';%ﬂdl V&t o foaning
oxi des on the wamgesimainibdads ko ongenpthe tipuliresoestyiwith the dePRepreref #F8INS t r eat nent
si mul taneously i ff UShPRaterRANES selod®misarGe bifGsith Bénding cdmbrisedwelidoaaki ng pl ate
material while recrystallizi ai L0 inalTEoARbd & me The

di f f usi on bond| fl s&%i‘ﬁ?’“% °d159 Elmgltl%tsépgp[?%umg’ Eet ween heog

develoded grains in the sccond oaterial have a maximum dimension

microns.

In another aspect, the invention encompasses a method of forming a physical
vapor leposition target bonded to a backing plate. A target material ancl a backing plate
meterinl are joined in physical contact with one another. The target mate rial and backing
plate material both comprise aluminum. The joined target and backiny; plate materials
are thermally treated under an atmosphere which is inert relative to forming oxides on
the target and backing plate materials. The thermal treaiment simultaneously diffusion
bonds “he target material to the backing plate materia) while recrystallizing grains in the
target material. The diffusion bonding comprises solid state diffusion between the
backin; plate material and the target material to adhere the target materinl to the backing




35 backing, plate material and the target material to adhere the targgt
material to the backing 2 19 JUL 2004 WO 01/53560 PCT/US01/01488 pl at & JUL 2004
material with a bond strength of at |east 5,000 pounds/inch2. A predom nate
portion of wlegk@ Ns devel oped in the target material argctg§s0idgn 100
mcrons in maxi murn dinension after the thermal treatnent of the target
and backing plate materials. 5 Brief Description of the Drawi ngs Preferred
feﬂﬁ)di ments of thu@.daiamgm Qmo@rﬁag_@so%il Q;ﬂ{js,ﬁ)@g&_@&%%&h REhQEARAS to thet_

ol | owi ng acconpanyi rawi.ngs. . Fig. is a diagr c.view of a portion
of a prior art BRbcbregEarEris = T wpsharaple U fudeflh O 5 B0

di agram of a memkrirbie direrisasde dhd rermaletyameaicaftthe [aigttetd iteFKinEAE 3 is a

di agrammatic il luetisati on of a method of introducing work hardening into a
target mategial. 15 Fig. 4 is a diagrammatic illustration of the target
material of"Fig.3 with a backing plate at a prelimnary bonding step. Fig.
5 is a di agr anmigslesgrintien ftherawings, got nmterial and backing plate of Fig. 4
at a bondi ng step FubBseurdotimdns of thainvafionRregescrbed PdpwBeidt refitste s f or Carryi ng
Qut the | nventi gpelRGngLYRRLiRRRGRAEOMPasses et hods of bonding nmaterials to
one another, and in ,pzr_ti@ul ar _embodi nent s %pcorqggaa%ss(?ﬁﬂn‘ptogﬁg‘s of bondi ng
a physical 'vapor d&Bosit? BFEPTRIGETY el BFPAT 8 A DK nG plate materi al .
One aspect of tpeariteivention is a recognition that it would be advant ageous
to 25 devel op net hegobagh @sw fcaik dipgfashudi 0Mctid0 nokiomgpssad ba ki mipresent cont ai ni ng
target to an alymnum containing backing plate, while achieving relatively
small grain sizes in the . target iHﬂte_rié‘l ) Addi ffti ul t\%/mﬁ%o&ated W th

di f fusi on bondi ng of %} BATREIREBHIEIHPhY * Rl Py P R T i e ont ai ni ng
backi ng pl at es in®atdggtmateiiad. di f f usi on- bondi ng tenperatures can cause growth
of crystal hine grai #g ¢aci viaddmmapOlIyEbt6s tonilbk itifge: SEeriansl) Fig 3twig al umi num 30

targets It is genera i | um numgrains remain relatively
| egaé:ﬁngtplfl]ageyﬁt a%geéh[rﬁgb Bad st

smal | (I - e Fi i 11 i Cthon?f’ofgptgrgcmglgialparn?gaggnagt%laX: ol'l'elgs§att han 50
m crons) in targets Fifottpt VARGl i

a bonding step subsequent to that of Fig. 4.

20 Best Mlodes for Carrying Out the Invention
The invention encompasses methods of bonding materials to on: znother, and in

particular embodiments encompasses methads of bonding a physical vapor deposition
target 1naterial to a backing plate material.
One aspect of the invention is a recognition that it would be advantageous to
25 develos methodologies for diffusion bonding an aluminum-continiip target to an
aluminum-containing backing plate, while achieving relatively small grain sizes in the
target material. A difficulty associated with diffusion bonding of aluminum-containing
targets to aluminum-containing backing plates is that the diffusion-bonding temperatures
can cause growth of crystalline grains (actually polycrystalline grains) n the aluminum
30 targets It is generally desired that aluminum grains remain relatively sroall (ic., less
than 100 microns, and more preferably less than 50 microns) in targets comprising high
purity aluminum (e.g., elemental sluminum), and alumioum alloys. The smaller grains
can improve sputtering processes in which aluminum is sputtered from the target

materii] relative to sputtering occurring from a target material having larzer grains.



purity alum num (e.g., elenental alum nun), and al um num al | oys. rrf |
smal l er grains can iniprovc sputtering processes in which alumnu ?%UL 260
sputtered fromthe target nmterial relative to sputtering occurring froma
target mat qg,gg] SFE?OVI ng larger grains. 3 14 JUL 2904 WO 01/ E)ll

PCT/ USO1/ 014 e invention enconpasses mnet hodol ogy for cont PO IS ng grain
grow h associated wth he diffusion bonding of alum num Such nethodol ogy
can forma diffusion bon ed alum nurpoag %erl n(gl tar% in which a

predomi nate portion OF THECYPEIRE™T BIRE°EY foL FERT egPR TR M8 maxi mum
grain size of |e4¥% ‘%ﬁﬁﬁ“m@oqﬁn&wbﬁsmm@' ASye tisthetolert evrpargsediffeyjont he present
invention i s deseidebadhiliyh PutfedingWarght A GUbahn preddmmbtg pattion A tha Prainlintheal st ep

(I abel ed 30 in Far%mzér.amre&nnﬁmﬁg}sxmgnloﬁcsgmemsac;ohge a target material.
If, for exanple he target materl aLFrﬁ"‘ﬁirﬂTml ses. alum num work hardeni ng can

be introducdd by conPPEESRY™pITES W Yepto s rrebeg ‘EY o de@Rness to a
second t hi cknegsFig Suahangotigh stedBbelrd 30 g Figl 1) wedk hatwpile is dodeitgphe Blargetherei n a

target-50 is lIIn;a&;.;:atqulrelgnpheti,%@maﬂfémamrf;nsegmu%sswnardcmnman arrow 52

tp::“O\élkgggst 9)(!, ng:‘ I(e:at rotiiuc %St e?rcssmgethe |rn§:§ g?fﬂ lnmal gmctkncss tO ! Iﬁzg: ?Yi Irst

after the conpr &8kpsh. S“q*h@mem‘ﬁﬁrr éslé‘i“t?ﬁdé‘aﬁ‘ig Bew*&(?é‘drfﬁs?‘ §91@d1hﬁ9“°d for
exanpl e, coied fmérgtn@d ofter @@hykssical Withgn Ihvey $2 pratidetl e @ldinas sheadeptadr get 50

("Y') can be, fgr ,Psmrrmr&xsdc@,ﬁpﬁ,séslam&a{euam h,ﬁmwahuoa,&,m;sm%@ss of target
50 (i.e., a 98% ol i cal Iessthangéequal to

and
about 40% of t hésﬁcﬁnﬁt‘q“ t:Sst HI Eq?‘h@ °§m’5m'?” eqf'"gffs' 1) capbe AceBmPIEREELY opr essi on).
I n partl cul ar erdetimperreld forgingrogenid reitinec Bhre fipd thickiypsend tagget 06YA) B89 conpr essi on

(i.e., conpressed cEmmple,hdd ihin 2% the hitekRaGSs of rgel B (2N @WE% SShpRksidn)i t i al
thi Ck”ess K Jﬁ?ﬁ&uﬁﬁ’ssﬁa% Juﬁlrma%ﬁm@'o%eﬁﬁm.m&s& arde0SleSE essentially
of lowto hlgh puri m num An ommer ci al Iow—purlty)

al uni num t hat c&f® 5‘@“"(&‘3“1“1 VATt ) E'Ptﬁfhﬁ‘é“fs n&f} 51“5“”‘.1‘1"0’(3"'?59?%% A umi num
al l oy. The mat ecimpr:sish (.ar eapreG8 wanat femalchisknensYa ipeYoptef” dignitiahg a di anet er
of from about 4 nidmekesmto about 9 inches, and Laving an initial thickness

of ‘from about 5 i nchigs (P.ARNLA RGN oﬁconé}zttessmsln%f&mngﬁwn of target
(o10)

50, the resulti ng vvor'ke can b forma rtound blank of a
desired di dtet efV™o%™ A} E‘F’FFI% “%‘5‘3"?’1“19?)""'?‘1’?8) f'l“’(’iW“bﬁ%h‘?“ ?ﬁf““\*—'ﬁe‘bfm 2, the
target is joi netkreeoi0ds Ihckricneungiumtatioy. (T ropterigl of e 50 @R y-¢ caPrapf lgllenb| y, t he
target and backniggpl ddrRieRberd £ai @ Uncpdsit®kbobtOd jntlick)i 2@ Lavinl @Midisk r endve

contant nant s t gt S, Bp&SH0s AuIRLIC AP lMheRiol BRI 0 @ backing

plate is descri be fer ence | gs erring to Fig. 4,
the work- har defées t"ae gt o5 Braketnge cugto; & & FRuRAy IRt ol 4ved aBEte a backi ng
pl ate 6C. Backi ng plRafeging again 1o the flow chart of Fig. 2, the target is joined to a backing plate

(Fig. 2, step 32). Preferably, the target and backing plate are cleaned prior to joining
them t) remove contaminants that may be present. A method of joining a target to a
backing plate is described with reference to Figs. 4 and 5. Referring to Jig. 4, the work-
harden:d target 50 of Fig. 3 is shown elevated above a backing plate 6C. Backing piate
30 60 of Fig. 3 is shown having a continuous channel 62 machined into & surface in a spiral
pattern  Ultimately, target 50 will be pressed against plate 60 to force material from

target £ 0 into channe] 62,
In embodiments in which target 50 comprises high-purity alwninum, backing
plate 61) can also comprise alumirium, and can specifically comprise, for example, 2000

35 Series, 5000 Series, 6000 Series or 7000 Series heat-trcatable aluminum alloys. In




30 60 of Fig. 3 is shown having a continuous channel 62 machined into a
surface in a spiral pattern Utimtely, target 50 will be pressed|@d@li 3t
plate 60 to force naterial from target -0 into channel 62. In enbodi nents
in which tywpgeksse® conprises high-purity al um num backi pgrngbidigss61l) can
al so conprise alum num and can specifically conprise, for exanple, 2000
35 Series, 5000 Series, 6000 Seri es or 7000 Series beat-treatable al um num
alloys. In 4 19 JUL 2004 WO 01/ PCT/USOl 4 rticu enbodi nment s,
backing plate BOMEAFEHTPIE (55?‘ P 5] "seé tt]}rrﬁaqﬁ)tlfpﬁqa o) JH%OGl in either
a T4 or T6 precﬁépltealtcenﬁar'd@n@m“%fdwdwqfewm%n initial step in bonding
target 50 to backi ng igfiafte i@ Bonding i@ 56 &l Hagkink lafe &0 i typivelly b guirged  and backi ng

pllate by physi cally sans ap{]bm&gﬁycﬁ&cm@wagﬁw@@ »AEONG RS Of Fig. 5 4

i ndi cate such 8PP wg:r g onto plate (10.
Fig. 5 shofs ahlnélsﬁwﬁll‘?mwyé't?ﬁ‘ﬁﬁfhé“wﬁ‘%o E;“é“f"dgﬁ?f"ﬁt FAbd'& 3%BMate 60. In the
shown assenbl yar?&'mtlﬁmgempnsﬁg)m@mmsedmtnﬁm In @R skoPp gprermbly TBftargshicki ng pl at e
60. Al though t W%J?&\AA 476 tacklAg Slate 80, Qlﬂﬁ’dﬂﬁ\ﬂhesﬁ\%moduﬁbnbﬁilkl ng plate 60

to enhance coup ar E | Jo be
under st ood t hat*® 1?‘6!%”%% r'?g‘?"'%:%m mew%hi?%g}ltggm %?‘?P@&Féﬁmenbodl ments 10
of the inventi 6hjtios bevnderatped thptizh Efé‘é]"ﬂl“ﬂ‘ H‘aﬁ"ﬁ@’f"d?}t?m'l“é"t'ﬁ'@'?" FR%h in backing
plate 60. ;hn eNBOBIARAL & chobevdividéd io mepeci, lothe Kban dp Pridateel®C0aid target 50 is

harder than anothef, anwh@merwuam ﬁle@@nﬁﬂﬂgé?ﬂ’ﬁﬁﬁdéﬂm gbganel 62 will
preferably be provi de

n so. & softer of the
two can be pred¥kse ity “P‘F@mffﬁgtrﬂ‘f’é?" ?zn“"gﬁrﬁpgblhg\?&m“dcd 48, “éﬂ"‘rﬁgf 15 Assenbly
70 i's can be f demed sé that iy sofidr 3E thel torpan anPfﬁ{‘Prﬂé‘bﬁéF‘E%i“éHbs?qé}‘“f nert
relative to oxidesfirmation frommterials of plate 60 and target 50. In
embodi ment,g in- whigch plahe S0nARMhed ﬁlr&%aceﬁ(}n,qpmupﬁeee fhighs pre i ty al umi num
or al umi ndm al | oys, 58" inert at mS‘Eﬁéﬁ 6§ rrgbr I S&,3uvagyym or consi st
essential |y of reldtiyyto gxids fosmasion fiommpenals plplaje 67 ancarges ol Jt ety %as and argon gas.
The inert atnospileplse f of erabi0yomreshighprnt dHprID o Junekt 85t Y& conponent s
(l'i ke oxygen), u@ﬁ,ﬁ.u@ﬂrcc&mkd};pﬂave{c&ﬁ{ yr @miit@semiildelt foonagfle, biver material s of
one or both of the taf, flsphdREfrEtEEt) esd8dofpds® the flow
chart of Fig. & Itlmp"gmgr?l 395'231%“n at ??%q %m ar.e. F [mally treated
(step 34 o Fi gridgiye @Gp@mql’l‘%‘i‘féﬁf@sf’sf"%“‘d PO R B ol 3 H’1e arget to the
backi ng pl at e, a6y ond enteihofxhghlak fsnd met e target. If target 50 and
backing plate 60 254 Edain @ thM (@0 viaH bf Hig) 2, @e joifedbbRingtphe sbchegavat t r eat nent
can conprise, f?::rma 32( all (gtbp 34 of Fig. 2) to simultaneousty 1) diffusion bond the target to the
backing plate, and 2) develop grains in the targct. If target 50 and hiacking plate 60

25 comprse high-pority aluminum, the thermal treatment can comprise, for example,

heating; the joined tarpet and backing plate to a temperature of between 280°C and 400°C

(prefersbly between 300°C and 340°C), and maintaining such temperatire for a time of

from ibout 15 minutes to about an hour. During the time that the temperature is

maintained, target S0 and backing plate 60 can be compressed in 2 forpse to pressure of
30 from 2 sout 10,000 pounds per square inch (psi) 1o about 16,000 psi.

An exemplary thermal treatment procedure for treating & target and backing plate
which comprise aluminum is as follows. Initially, an assembly coniprising a target
joined agginst a backing plate is heated to & temperature of from abou! 280°C to about
400°C (preferably form about 300°C to about 350°C, and more preferably from about

35 300°C to sbout 344°C) and maintained at such temperature for a time of from 15 to 30




heating; the joined target and backing plate to a tenperature of betwe
280C and 400C (preferably between 300C and 340C), and nai ntai ni ng ddc LZU[“'
tenperature for a time of fromabout 15 minutes to about an hour. During
the time t waboivf3&o tenperature is maintained, target 50 pordubnokisag pl ate
60 can be conpressed in a forge to pressure of 30 from about 10,000 pounds
per square inch (psi) to about 16,000 psi. An exenplary thermal treatnent
PO o . P dsskRAPS R ARG L B 'é}sc‘i s I Slblied s al um num
is as follows. PhItY rrp arget | oined against a
backi ng pl ate |§mPF@&F%h‘yft°6‘ ot afffe foooent 400K WJ?F?%BGE}WGZ‘SG@WS about 400C
(preferably for mgatsoubs GG dae Eb@dﬁm%ﬂ@mpm ofoios aprueftenoaldiye f r om about
35 300C to abougboﬁll@ nd JBRI pha n,%g, g,%@b;c gt@tmggs,tng; i@ tine of
from15 to 30 5 19 004 V\D [5 BCT/ US?&,r é 182% nut es. The
assenbly is theﬁ“‘fi"’?ﬁ??%r‘?é}ﬁ ffrba"%l af"BFQé"“i‘Bﬁ'?‘&'ﬁ i TN P&T%ed at a

t enperat ure of fUONMaaboeittiRd@Cutotertsaite WOBRIdiTal t%ﬂééﬂ’mgbm 1ized to
conpr ess targehmmmtbm}ﬁmag pl ate 50 together to a tenperature of from

about 10,004 psi top fit alyar get and
P Sa n%e-descgdep %Qmﬁans hAbd aflé st% %n%l?dm[%%pfcm lfy g

backi ng plate, the as ferre rnace having a
t enperature of f‘ﬁ“@)fﬁ‘aﬁ‘g’ﬁﬂ"“%ﬂmuﬁ‘ bepisR e Htnd "%’f"‘?ﬂgﬂﬂl AP M8l ®at such

t enper at ur @o f or desic pehiliof graind avithis tamy® SO fSudhrgoivs folyodpe ok@ld wak ingedecediio about 30
mnutes. The ab%&'ﬁ%&ﬁa&'ﬂh%&nﬁéﬁm&%w ik b davelogivi GHidaiylisiones bondi ng
(specifically: e el abf! Bt bitgd Ul Bl DM ASHNCE Dl 0! 50 aNC

backing pl at: opnent grains wthin target 50.
Such grains forwmﬂe""f"a“@(ﬁgt&“sﬂé?“k’“ﬁ ﬁf?lﬁ‘d’(?éﬁéﬁg’f‘i‘f ’T"Q’F‘@lé’c‘ fmngT¥'ng t he
conpr essi on of Hewgste-freel fr@nsgn aiget Sdemefmpnprit goythictht oy famsorass  t hree

di stinct steps. pEfeli§y tar &‘é%\ﬁ@zreypokdamvm e BIRFSBSut BI0EC £ henbad: fromin the
most  severel y def %%,%gﬁée yihe fiep or%gcg’ it heex%s?eldqo WOLGd QafleflS

recrystallize f Bri ral ns 1N target 50, and
final ly grain ghewrtinshpfsubshasisiyety ey 96 “’6@6’& %""°1°J_’5‘@"lbr"éf“@ﬁ‘a’lgl ¥ arget 50 is
not exposed t o duribeMP@émblteem@bdd vaegeeid anibakBQ Gatk f® ikt plgest satgtaptial | S

}[I\,OI’ kt har ?eneg\ I Q'm;cnelsﬁ;:lﬁgi xQIefe}:—?x'thF llx%lrecryﬂsqllzlmoﬁ ind ﬁkn%ﬂfﬂ%{&gmhﬁdu}ﬁhe Ejher |nH| t
r eat nen ccor ia an en i.re e n devel opnen
of target 39 oc@ﬁfhé""gl'd{‘/i‘?"i“ ‘?}ﬁ'e‘ ?ﬁ%ﬁ’ﬁé’i‘ Df{h t'°\é'5 llzfzilnr(me gg'(f and backi ng
plate 60. The phrebe lﬁfbvbs‘taalhﬂ B4y b‘*eﬁtﬁ“rﬂe% W‘“‘l"éy Bepiem el ‘I"H“‘Pé? erring to
the recrystalli zaysiRiRetRi And lpain Ngreid WEARMOE AU kefnpadgureUvelonJ8@0 duhieg t her mal
treatment, rat h r cggggdgg‘,a b Bar oﬁ&}ﬁdnﬁﬁﬁé&nﬂ@&m&ﬂe recrystal i zation and

grain grown. cate that ere nm atp S !vely
: ; -d d
i nconsequ: nti a| arr[)[jﬁqlfa"‘{ﬁlfm process for accomplishing { q‘ne al?ove |s<:usse erm

25 methol is o place the assembly of the target and backing plate in a can (for instance, a

can mide of thin-walled aluminum), and to retain the assembly in the can during the
heating: and forging (i.c., pressing) associated with the diffusion bording. The can
preferably comprises two parts, and a wide flange which allows for subsequent welding
to seal the target and backing plate assembly in the can. Also, the can preferably has a
30 small ¢iameter tube which allows for vacuum checking of a weld seal on the can, a5 well
as for providing a vacuum or inert atmosphere inside the can. Once the target and
backin; platc assembly is provided in the can, the can is welded shut. An inert gas or
vacuum can be utilized -during the welding to alleviate oxidation of the target and
backiny plate assembly. Weld integrity can be determined by conducting a leak lesl
as using tae small diameter tube. A final weld can be done on the small Jizmeter tube to




recrystallization and grain growh occurring at tenperatures bel ow 280C
during processing and cleaning of target 50 prior to the thermal trhilte#d
A particul ar process for acconplishing the above-di scussed ther nal

treat ment wipbeiedsbod is to place the assenbly of the targatrrsssdotascki ng
plate in a can (for instance, a can nmade of thin-walled alumnum, and to
retain the assenbly in the: can during the heating and forging (i.e.,
pressing) assochal ol Wl f) oG dlrblptied 88 Rkt Rine JHCDEAY neRbf erably
conprises two parvf $7and" a Wi de ange whi c?yal ows_for supsequent wel di ng
to seal the tarlttheafims Rt kpgge pig: w5eRuE dhHbirctd, o fiE8 PorResd, the can
preferably has tanpd@nerhtht ascbmblrednéde moritred mdviegly ba brirowin): fitgneoweretumam checki ng of
a wel d seal on g, Gidgufiy ﬁlhhving% IR iR @Al £ titClarger WMRGEULIN Platel NET t _

at nosphere inside the can.” Once: the é%_rg et %nd backi.ng plate assembly is
provi ded i t hesEaN: PhissehR % J& P THULE PArMer ¢ §as Gr - vacuum can be
utilized duringuwbdee wel ding to alleviate oxidation of the target and

backi ng pl ate assenfhey theVidrdhl ivednRer bit e GRE e vaBibe plaE Reemiby sedbnduct i ng a

| eak | est 35 using,tae | di i Gadmbe done on the
smal | dianeter T _’e]y ?8“%%‘ ?‘gl'ﬁ.g%8§J0%9%§7d5b§ugégﬁglé#%§%g /01488 al | ow a
vacuum or i ner t2 iga&oraEio IR PemRley Y5ud Re et REH THPEHE Y SR *buri ng the tine
that the target andTieaskbodgismkset sovasaderylayarges and piskingplatel a8l P f usi on
bonding, a tenpahahks ol vabawih 630 arkd Gackiby Pidiasdpe hisndiieect | y by

nonitoring; the tenperature . of .a sQ-cal ) i t he sane
t}qgfsdxé hogdﬁtgmﬁ atéﬁt ?]'900 fr;\ae![ng %S&gg’gé{n g%@& Len Qg(}(ll 81&bo

di mensi ons as tH&EE ) Da . enblg/, nd heated in either
the same furnacs s ‘%Wél’sas?‘@nﬁdf}mé‘g" Dy meery sl el Py %FW& * After the

t her mal treat mexgoo ad, whiie istabougebivaiendo Baokemtsalp (Miapand $wagielp tenglldch  assenbl y
i's ﬁ00| ed. fSThe sg&%lhiiﬂg 16 7 MI9). ARG RImkinst 6ckobyTsaxNasi(Ag MPagmaseenbl y t o
either a liquid or a.gas, W exe r Jauid being water, and an
exenpl ary gas b‘%‘f"?‘?ﬁ%f"?.smi%h"f%@] %fﬁgﬁgglaﬁ%su%s%ghg Jove can form a t ar get
and backi ng pl ate a3etifisgn fo cadmyrt Ser] Sessior BRGT B FITEF SB5ond bet ween
target 50 and haedginrghiph pbie Bdhjnumi with te tosinfdeatly ltimgenyresstiodf fistich bond bei ng
at | e_zli_ﬁt 5, 0?8 zB?tit 68_@{1@] agﬁﬁ?agﬂd,%ngﬁism%@ﬂm@pmm_ rifhmQAlGked Iasi ~ant 10, 000
psi . e yield stren u cryst.a ed. hi aj.um num i s

3, 000 psi, %hi che get ey g%fb\?élséﬁtpmt%ahfﬁ dr’}éagpgb%?gglig%k/%)aé' and t he

ul timate tensi | ents, sidederghtypiclly ipvacgeoeth gpses fay sbost ) A70Gside PRSIt h of 6061
T4 is 21 ksi ( 1psil SridviRaprmedisyCnetHa@ of thk picprmtivretiensh fhercfoterbe nigtificagly 6061 T4 i s

appr oxi nat el y 3?-;0.%%‘5:'1]. thx(nzs%l%erl\‘ggéd)s,' ang_lgéorghél)t, WSreO FitkiORH 1€ MiRghrddsetamketst r engt h
e

close to that Oapplic:nionsuolf uomtsgungrglg §1:!p i:gtions that were discussed in the “Background™

25 section: of this disclosure. ,
The backing plale preferably remains strong after the above-discussed diffusion
bondirg. In 2 particular cmbodiment, a 6061 backing platc was found to retain a
minirmam  strength equal to 6061-T4 when subjected to diffusion bonding at a

temper ature of about 300°C.

30 I addition to the strong bond formed between target 50 and backing plate 60 of
assernbly 70, a grain size of target 50 is preferably below 1 00 microns, more preferably
from 2bout 30 to less than 100 microns, and more preferably below adout 50 microns
after the diffusion bonding. Specifically, a predominate (i.e., more than 50%) of the
grains in target 50 will preferably have a maximum dimension of less than 100 microns,

s more pireferably from about 30 microns to less than 100 microns, and more preferably




strength of high purity alum num wth the bond frequently having a
strength of from about -58.5%to about 83%of the tensile strengthqoft
high purity alum numutilized in 20 the target (typically from about 823
psi to abowod34%epsi at roomtenperature). In contract,pSRUSRNAPNdS
typically have strength ranges from about 1470 psi to about 6740 psi.
Bonds forned by nethods of the present invention can therefore be

significantly 3l fongel sb%fsm§ollﬂgmﬂmﬁmm@ ACHRLY PG Yrinb G LT SUI t ed
for the Iongtt!urowa'}arg applic

t1aons ern sputt plications
that were di scuest bere ¥ REmBLARGHG A dres 9508 BIopy OB i ‘?ﬁbg f&"l"‘gcl osure. The
backi ng pl at e poaf er abloys waamihas 1Mty @f mer prdfesblybey dhadisguidsed di f f usi on
bonding. In a pgrkiscul ar enbodi ment, a 6061 backing plate vvas found to
retain a mninmm strenglt h eclual ‘50 6061- 7% V\an }u?]bec d| ffusion
bondi ng at Sa  t enpertehPedisEs By 9B 30° PRI |on e strong bond
f or med bet ween tirger glgith Ho6: caldoboiieds kit prbjehpdogstnot ha(y eepfins fm%ﬂeﬂﬂb‘f"iﬂmﬁ 8a grain size

of target 50 i %ecﬂfsﬁlﬁﬁﬁ&htﬂraéesb@m%:lﬁ@mIﬁrg?.r RdiGial pRBIT1E g% B loSrithd. YFor f r om about

30 to less than I O m crons
after the diff d&?"&ﬂ’“%‘%‘d‘fcﬁﬂm"é‘m groFess glgccsa&w %r?n&dr?gétﬂm%?gtgla? mor e than

50% of the gﬁmmrsmwnfhea’fegbl“@(?“%bﬂ‘31& f’é‘f‘hbﬁﬁ“ﬁﬁ\/ﬁ“ﬁ‘ SRERIPFATIM di mensi on
of less than 1Q@odi 6itaiashat iBh sndifsipn @hénghpgrafuecom sizgowher@@2ind &y ons to | ess
than 100 m crong, .af 'Eh@r Wi &Eﬁb|5¥m7ca49mlHLm2£}QHs MG Bdf-g3af0

PCT/ US01/ 01488 T &8ss about m cron kp messo} b menRodi ments, an
entirety of thé’“ﬁ‘ﬁé‘i‘ﬁgﬁ‘f"?‘i‘quﬁ‘?&e‘?“%t% ée’am i di REnsion of | ess than
100 microns, nore pEstiveals|hyvef yegnperigiysd tto semwerfowsmﬁfé in EESFifln 100

mi crons, and rrqgrﬁpeeﬁgi Sieiaded lmprhmndtnaam@mbmum pldidsC Rt @ foudd thBt ilfhe

above- di scussed, s 90 Do) £, %ﬁg.mmuntamamm Shahbkng with a

target whi £h be‘gﬁct does_n have grai ns forned.
Accordingly, ca‘F@E‘F»%‘t"a‘VF‘P“Z’dP‘i“’ﬁﬁs‘ﬂP‘E?Eé‘é‘gg‘W”l P*6ccur in the target material
prior to gr owt h of nrisabibeundigsod tat elfpushiprveral of the pasticnlpssusperts dosgribrbn process
typically t akesabﬁ%%@hﬁ‘h@%u & s&c@ndagisﬁi EeipRsing Alumhum| Bepehadnae bof  bet ween
298C and about 216 p S ?hcr t(’égno Boge comp{m%%ﬂgnuﬁl S gryreffdrx@@ﬁltat & armount of

time that it isHEd FWPPPESSH erature in a stage where grains
are recry¥t al | iasiengompriggt theomPenER° @Wh‘g‘“@ﬁé‘ﬁ“@éﬁ“ﬁ”@\}’éﬁ'ﬁ tHe grains from
Over-grow ng  CidsienNg shdamcdl,f i usi waseh ongrisege ronpsiczel tvaen.dhe, bt or exanpl e,

in excess of 100 ni crORSmEXPELAIRGE she BAYENRRECE 2iitef i¥RAsstD THEt er ni ne i f
Increases in pri(i)rgl asng Iscrggnd masses can also comprise no common componens, but diffusion
betwern materials having the same component (known as scif-diffusion) is typically
25 faster than diffusion between materials comprising only dissimilar components. In

partict lar embodiments, the masses will comprise an element in comnion, such as, for

example, elemental aluminum.




tenperatures or times inprove bonding of targets to backing plates. It is
found that if a 15 target is treated with higher tenperatures or landier{ii
times, dramatic increases in grain size can occur, but only m nor
increases in bond strength are found. It is to be understood that although
several of the particular aspects described above pertain to first and
second nmasses conprising alum num the invention can be wutilizes with
masses ot her than those conprising alum_pum It is preferred that the 20
masse: . conprise a conponent in common CLAIMIp) e diffusion bondi ng between
the masse:;. Specifically, if the masses conprise a conponent in comon,
then the conpc vent can diffuse as a solid fromone of the nasses to

anot her of the nmaskes. Aeethdd; ¢fskongding aspbosiprl R séepodtn? WESOMEBAPIP ¢e no
comon conpo : j_§ [.Qfn:. between materials having the sane
conponent (k%g‘%é%psl%gaﬁn&w%@éﬁb is typically 25 faster than diffusion
bet weenSmat eri al s jopmgrths itangpt erkeyiall rslsbarkingplato mpnaningbysicel cpatrdt ivethl ar
enbodi nents, the nasses, will rise an. el ement. in conmon, .as, for
oxanpl o, of efh gy G piine HRABRGTE B8 e ERtel foof SRR i BBiai ng a
physi cal vapanddeposition target material to a backing plate material,
conprising: 5 joingn he target. material and.backin late. eri in
physi cal contact V\‘)}’Trﬂ“h%ﬁéa“&ﬁg}eﬁ%'f’? 'Piga @3%&%’(&’%?‘5?’8“%‘?&%"3}’ t%{’r“'ﬁi’%ltyarget
“material goL mifﬁkl_ﬁftﬁ)i a;lhii t}@m{;etaﬁawﬁanwme @aﬁnlg Bﬁfcﬁﬁxlaie?ialtahe_aé\l;ce&g_ drdifs bij1 mgneﬂ
target .an ackin .ate materials to sinultaneously i.f f.usi on bond the

t ar get 1Bt er FaESt BaErE. Hefcmfﬁa°fp|baf'%nw’@?m*s 3ol a@veﬂﬂj&leﬂ &FWES Hot he 1.0
target materibatking piete@hd farigeh RteROBH fHedoHRAAY pertifidoiRd dhebad gaih hivingi on
between the backing plate and target materials, a predom nate portion of
the devel oped PaPWa dHaspsieg of ssHRan YIMigioRensi on of | ess than 100 microns.

2. The nethod of claiml|l wherein all of the devel oped grains have the 15

maxi mum di mensi on of the |ess than 100 microns. 3. The nethod of claim!]
wherei n the nmaxi mum di nEifsPEROGPT chEn ! pvsagmicafehp drtelamrd sFainsnkeve8Fel oped

grai ns 156S | essexirh@n dOfengidh 8f tht @sadpetioosRicigner ons. 20 4. The method of claim
3 wherein all of the devel oped grains have the maxi num di nension of the

| ess than or equal to. about 50 microns. 5. The nethod of claim| wherein

t he maxi mum di mensi.on ofnet RRthoP! ORI AL &-HRRIH e kit e dyRiaped ugr ai ns

is fromabout 30 mcrons ta |ess than 100 .
predominate portion of the developed grains is less than or equal to about 30 microns.

20 4. The method of claim 3 wherein all of the developed grains have the

maximum dimension of the Jess than or equal to. about 50 microns.
5. The method of claim ] wherein the maximum dimension of the
predominate portion of the developed grains is from about 30 microns to less than 100

25 microns.

6. The method of claim 5 wherein all of the developed grains have the

roaximum dimension of from about 30 microns to less than 100 microns.




25 mcrons. 6. The nethod of claim5 wherein all of the devel oped grains
have the maxi mum di mension of from about 30 mcrons to less than 1QQ@ jyUL 2004
“mcrons, 9 19 JUL 2094 7. A nethod of form ng a physical vapor deposition
target bonded to a backing plate, conprising: joining a physical vapor
deposition target material and backing plate material in physical contact
wi th one anot her, the physical vapor deposition to get and backing plate 5
materials both consisting of alumnum and thermally treating the joined
physi cal vapor depbsiti érmethedyet faamineiraekisica! pirat éePOHﬁ?réW%ﬂtgmﬁ#faéP 2an

at nosphere i i Si.j.ner |,ative to reaction with the physical vapor
deposi tion Wz}rag]g?é Elr%{cf’ 'goéﬁcﬂ{{sﬁé' plate materials, the thermally treating

si mul t aneously di jofrirg Dphyboaldiapg depssitphysgaatatarapond Mapus pleicomettral get
material to the .backing plate 1 erial and devel opin rains. in.the
ohye! cal vapdPYRGSTer oitiear gtk ap A P R e HiE g Pt

conpri sisng sSahdrehiald Bdie cdisfsfingSifanntieinyeea t he backing plate material and

t he physi cal vapor depgsition targe terial to adhere {he physical vapor
deposition target PRt P’i“é?““cgd}"ﬂ? “E&g%'??g" Défj%"oﬁ’ﬁ?'b?“fgé%%lfaﬁ%ag B@?’?d
strength of ghaté/@AStinddPAimaGBere RGN SlerREBRse ta R ctnprigdbebiaical apsrt i on of
the grains develogped in the target material 15 bei n]?y | ess than 100 gicrons

in maxi mum didr?ﬁ?%ﬁ‘%htaéﬂ apd tqﬁ%}‘i‘fﬂﬁé}aﬁaF‘Pﬁ?’iﬁlF’e‘&F'ithﬁ’“ﬁ freeing sd'f“(jg’i‘“"'%%ﬁ _
backing pl at &iiFREST béldhng Be pScABEPRYphsifd AR maRRE 16 WoeLife bRE gai n
devel opnent conprises 2g0 reciystallization of grains w thin the physical
vapor débosi tatrial candedeveinpiog iggdine . theipbysieal varprofepesitignnierevmaiekln tehe
thermal |y tregfidich G Siprig B O AListe NGFINE bRl RR ShPbXRIng Fhatd ARRFal
deposition target materia nd Backing plate nmterial at a tenperature of
from about 280€th=orlybietltvarg@cpasition tarpamatsiial o aAbaLBEPI BTGP HRERLON o
about 60 m nuies AREARS BRI Gkl Bate M1 RIN SIb6Ad steAP8Tof dERAS hbdu@Bodoar get
and backing pllate mgterials to a pressure of at least 12,500 pounds/in
during at | ed@®rndsineh’omnd 2 predarminate phaen of Ectastipederilapy Mshyrsrast avisad. 10,
The meti30d Ofpeflo@ei® tRad YO0 ARFonS MREkituRDGIRRRAd b Sk RR thRAH rRiBI fale 30
vapor deposition target and backing plate materials with a liquid after the
t enperat ure REEAFEATKIngIety BalEHp!s. 1004 5

8. The method of claims | and 7 wherein the grain development comprises
20 recrystallization of grains within the physical vapor deposition target material.
9. The method of claim 7 wherein the thermally treating comprises

maintaining the joined physical vapor deposition target material and backing plate
material at a temperature of from about 280°C to about 400° for a time of from about 20
25 minutes to about 60 minules and pressing the joined physical vapor deposition target and
backing plate materials to a pressure of at Jeast 12,500 pounds/in® during at least part of

the time that the temperature is maintained.

10.  The method of claim 9 further comprising cooling the joined physical

30 vapor deposition target and backing plate materials with a liquid after the temperature

treatment.




10 15 20 11. The method of claim9 further conprising cooling the joined
physical vapor deposition target and backing plate materials with agg@s 00
after the tenperature treatnment. 12. The method of clains | and 7 wherein
the grain devel opnent conprises growh of grains within the physical vapor
deposition target material. 13. The nethod of clainms | and 7 further
conprising, before the joining wor k- har deni ng t he physi cal vapor

deposition target ter . 14 gt of ¢

conprising, bef or e J[‘lﬁ 'ﬁf”&%d %?‘ h@gpenl nBHWOOLyé&ge{ﬁmwg%Q%
deposition tag ggsag,@ad rpeb ¥nd BEAKIRRSHAB gndtdrals Phly 3i gaalafieapertedppdsiet i on
target material froman initial thickness to a final thickness, the final
t hi ckness bei'i¥@"°88s t han or equal to about 40% of the initial thickness.
15. The method of claimclainms 1 and 7 further conprising, before the

j oi ni ng, work-hardeni ng the physical vapor deposition target materjal by
conpress$ing the ph815| c"éhc methut of ¢dips | epdh WhelE gdbe Eﬁfﬁ’f‘(:dFY“é‘PP“fer“b?ﬁr%Fﬁ'S‘isnl tial

thi ckness to g, hngl J8K08R2 0k vabdyMRboiBh Ekpasinehgh Ng T om about _40%

to about 2% ess od of claims | and 7
further conprising, ef ore t he j oi ni ng, vvork hardeni ng the physical vapor

d ti t t te
opost 1 on (ar 051 Rt 1l o BRGS0 Rl ) AR SOERLL oS

recrystallization ins & wof K

met hod of cl a.i/dm-hhrdamdn ihefpuyshdawapomrqpnsrsomgr,getbwmaé t he j oi ni ng,

wor k- h rdem ng the physical vapor deposition target material, and wherein
t he gra devel opnent conprises: recrystallization of grains fromthe
wor k- har dened nmat et4.al ; Tieenehethgd 0¥k hinof ] hhida7rfechojs:bmbdiéiz@dJe@rathwsioiBwaw. A

oo el vaPSL. SRR eLoR | LGRSO RSP T AATRLR D Agphtaleal vepor
bonded to a hagkicdlgajd dtgoshion st rrmgnﬂffrcan’u wmnmhulncamds whachirei th:cdmgs,e‘rcbom nat e
porton o B0 b0 U5 bR AT Sl Bl SRR EBAg70100, m crone
construkXions of claim 18 wherein
15. The method of claim claims 1 and 7 further comprising, before the
joining, work-hardening the physical vapor deposition target material by compressing the
physical vapor deposition target material from an initial thickness to a final thickness, the
final thickness being from about 40% to about 2% of the initial thickx_mess.
20
16. The method of claims | and 7 further comprising, before the joining,
work-hardening the physical vapor deposition target material, and wherein the grain

development comprises recrystallization of grains from the work-hardened marerial,

25 17.  The method of claims 1 and 7 further comprising, before the joining,
work-hardening the physical vapor deposition target material, and wherein the grain
development comprises:

recrystallization of grains from the work-hardened material; and
growth of the recrvsiallized grains.
30
18. A physical vapor deposition target construction comprising:
a physical vapor deposition target consisting of high purity aluminum
material and diffusion bonded 1o a backing plate consisting of aluminum; znd

wherein 2 predominate portion of the grains in the target material are Jess than

1.3
wn

100 microns in maximum dimension,




the diffusion bond between the target and the backing plate has a bond
strength of at |east about 5000 psi. 5 20. The physical vapor depqgﬁml i
target constructions of clains 18 and 19 wherein all of the grains’in the
target material have the maxi num di nension-of the less than 100 m crons.
10 21. The physical vapor deposition target constructions of clains 18 and
19 wherein the maxi num di nensi on of the predom nate portion of the grains
in the target material is |less than or equal to about 50 m crons. 22. The

physi cal vapor deposition target constructions of clainms 18 and 19 15
arget materi al

wherei n the Maxi mumgdi sion.of all .of the grains in the

is less than or eqluQaI nﬁg'e%%sﬁ i %@ohdgproghgr; t ?cgﬁﬁtéucﬁﬂ%?fc“iq’m Bperein

deposi tion t arhgeliffismndondbdtivesnshotarge] ke bhekindslatd Qas ANIRH Sirdh gihheT afTeast MuUM

di mensi on of g@etg%@doninate portion of the grains in the target 20
material is ffom '-30 microns to less than 100 nmicrons. 24. The

physi cal5 vapor deposition target constructions of clains 18 and 19 wherein
t he maxi mum di mension of all of the grains in the target material is from
about 30 microns 28 | ed8e PREHFAl WPChePesHen tamst omsraptiensytfyeiimai 8 wathod

deposi tion t anBetinGANTthGiin®h @f wrediRekS MOEHE D, s&ﬁ#aﬂ!&%ﬁ&gkf’% i(}?!‘d

between the target and the backing plate has a bond strengt m about
8000 psi to aB&ul0BicKs psi. 30 12

10 21. The physical vapor deposition target constructions of claims 18 and 19
wherein the maximum dimension of the predominate portion of the grains in the target

material is less than or equa) to about 50 microns.

22.  The physical vapor deposition target constructions of claims 18 and 19
15 wherein the maximum dimension of all of the grains in the target material is less than or

equa] 1o about 50 microns.

23. The physical vapor deposition target constructions of claims |8 and 19
wherein the maximum dimension of the predominate portion of the grains in the target

20 material is from about 30 microns to Jess than 100 microns.

24. The physical vapor deposition target constructions of claims 18 and 19
wherein the maximum dimension of all of the grains in the target material is from about

30 microns to less than 100 microns.

25
25.  The physical vapor deposition target construction of claim 18 wherein
the diffusion bond between the tarpet and the backing plate has a bond strength of from
about 8000 psi to about 10,000 psi.
50

12




