WD 20051074640 PCTI US20051003437 PHYSI CAL VAPCR DEPCSI TI ON TARGET
CONSTRUCTI ONS TECHNI CAL FI ELD [ 0001] The Invention pertains to physi cal
vapor deposition target constructions. BACKGROUND OF THE | NVENTI ON [ 0002]
Physi cal vapor deposition (PVD) is commonly utilized for formng thin

| ayers of material across a variety of substrates, including but not limted
to, sem conductor substrates. Fig. 1 diagrammti cal ly illustrates a PVD
process. An exenplary PVD system 10 i s shown having a substrate 12

posi ti oned pr“()‘?(?“@of’@“ PVD target 14 (also referred FOVE¥E STt tering
target). System 10 can utilize a nonolithic target construction such as
target 14 depicted, where nonolithic indicates the target is nachined or
fabricated froma single place of material and is used w thout conbination
with a target backin QI ate. Alternativel a target construction can be a
target assenbly n%#" §I%V£‘PP§rEE§PSEW§A%%@k¢Q SHRYEEONSi scussed furt her
bel ow). System 10 isnot limted to a particular type of system or
apparatus. Targef %L?—{EL@” alternative target/backing plate assenbly can
have. any of a nunger of_ configurations suitable for retaining the target
within a desirl@@3putt &9 ‘HE?“H?S‘FP&F‘%E‘%JE PRYSIER U30r denagition BipsteRsEEtiei se any
sui t abl e conmp@3CKGEOUNBIOKF THE INWENBONWN appl i cation conpri-ses a conductive

material. It ipojs be g\g%.s&agl dgbion' P! 81 RATR lohfind B SUT LDl €

construction for accor |ng y can a conpri se
non- conduct i v&YREt ¥r Maledel RS & ovafigly °éx3éi s, fejuding cbtabdr irafled oy 0004] An
exposed surf agemitdhdodtort subgtedtes1 4Fig.an dlagramefbmameﬂiuétmtasa FVEppiotessi ngh  surface.

During a sput fa%rhmﬁvﬁgﬁ ter O 5 E‘t{&&ﬁﬂé‘n %‘E%%tﬁdt&%%%&ﬁ%ﬁ@é Sdxif¥e APVR- Pl asne,

for exanple, are I nged upon s ement causes
di spl acenent &get ﬂﬁt@ﬁq r&fe"P‘i’ M%aa?%‘g?r'“iﬁrgeﬁhesyﬁlgﬁbb%%‘ Wiesef menolithio
di agr ammat i cakdryet kbristigdtio@bwet abyargat n o dspleteiwhetd monalitida bhdidatemthertargdt i€ or ns a

thin {11m 20 3EEARS & oHBRGS itk LGl o HBRNLI 3hG 1cked whiR olmiTRfiorp Ur POSES

of the present descri Eﬁtll on, g{@ I nc es sputtering
surface 16 caiithd &g ‘ik'éﬁlplﬂﬁ ége"%\at'f’?%ﬂfﬂrgﬁt S‘B‘fc"%?"'tho?ragté'iget %F?ﬁ‘tl%lrl y, an
opposi ng t ar gebmrising actergéi/andambasking pibte didsded fahicbbelog. dSystamelb@aiket si de of

target 14. [ QARSI roDW d:!aﬂﬂu[@r fPIbE %ﬁ&éﬂgopap&%& Srulg,%{ﬁatcﬁ ar? aketneiydl cal |y
pl aced at a defi neo?

mount ed wi t hi fR7@PY8 WQP?%@SSG'B%E%“ tear?y%ﬁ%gﬁB%‘)f wVﬂh@Wﬂ%{‘staéfPﬁ’gv%uch as

target 14, shostminingnth&tagget @ithirom desired sputtering apparatus.

[0003] Targst 14 can comprise any suitable composition, and in the shown
application comprises a conductive material. It is to be understood that the targat can
comprise any suitable construction for forming a desired film, and accordingly can also
comprise hon-conductive materials, such as for example, ceramic materials.

[0004] An exposed surface 16 of target 14 can be referred to as a sputtering
surface. During a sputteting event, high energy particles generated by an RF plasma,
for example, are impinged upon surface 16. The impingement causes displacement of
material from target 14. The released material is diagrammatically lilustrated by arrows
18. The released material forms a thin film 20 across an upper surface of substrate 12,

[0005] For purposes of the present description, the side of target 14 which
includes sputtering surface 16 can be referred to as a front side of the target. Similarly,
an opposing targst surface 17 can be referred to as being on the back side of targst 14,

[0008] During a sputtering process, substrate 12 is typically placed at a defined
distance opposite surface 16 of target 14 which Is mounted within a sputtering
apparatus (not shown). When a target such as target 14, shown in Fig. 1, or
alternatively a target/backing plate assembly is mounted within a PVD chamber, a



alternatively a target/backing plate assenbly I's nounted within a PVD
chanber, a WO 2005/ 074640 PCT/ US2005/ 003437 portion of one or nore surfaces
of the target and/or backing plate can be in contact with interfacing
surfaces of the PVD apparatus. [0007] Referring to Fig. 2, a nonolithic
target is shown which has a sputtering surface 16 encircled by a nounting
flange region 22. Target 14 Is configured for mounting by providing
mounting holes 24. Munting holes 24 can in some instances be threaded for
mount i ng usi P WBYMtsthg bol ts. Fl ange regl on 22 can c8REPFREMHBIT holes as

shown or can cqnprjse an u LN for the
particul ar mﬂ?ﬁnﬁﬂgg‘m(?c%rp raapng%)'asoﬂcﬁbftargﬁ f—"?/%’ag pj, Baé]at% ‘%‘ﬂ“?‘%@d.

Al ternat i vel yintettaging eerfacaspt Y@ VBappistiit.ed using a clanping or alternative
egi on' 25 can B oy ering fo BoSa Hihonaihio WEAE At ARER et Bl T Rererr i n
tOgFI g. 3, us(‘fﬁ %\Agncgéf%‘g Fo'ﬂ%n?@ @EQS?M' 0n0%2 ﬂ%rg?t {l @nc')o'if 83 en al ong °
line 3-3 of Fmrgmmw by ptsuiding mguiiiot bgle2y. Manntingthelasi24 gaorin @nwrlmtﬁncahte of target

28 through thﬁreédearm@nonmwan m@asﬁm@w@@ ré\aorpbzsaH%aag.sahnvreolest he nunber
and pl acenent mount mg E gﬁ?n var% q % F tar get
nmounting corft Y"%ﬁ'&ﬁ“ TRTTE agvs'}" AT B?Ehg? a? P 'ﬂ]ﬂ o de4i st ance of
pl acement of RadiguiermeyntingsoefiguRtorf of dimFtV@r?g’éthé’égeUﬂlzeeba%temaﬂ\fy'yftﬁmm t hat shown
in Fig. 3. [0QQ@h b&ﬁo&ﬁ&ﬂ‘%un@% cRpig of aitEsInGtﬁre cé’nf@uﬂﬂtio&whb@ﬁﬁl&é o4 4refi@s an inner

radius R assopci at ad| us,, S utt ion of the
target, and a lzgeeanIaFCOF%QﬂlyUsa"gﬁie%{?ﬂ F ﬁgﬁrglfr? %g%g?% 59&?8 ‘gx

desi gnated ' Ghownlo perineter surface 32 and is i ncI usi ve of fIange regi on
22 as well as dobﬂ SpUtﬁe@rﬂn@QoMB' §idh @ﬁoﬁs@séo@ér&ﬂhlde iﬁa\ﬁrgﬂhejtérgetcﬁﬂ conpri se

an o-ring gr atlcular
nmount i ng con?llokg f’? @,}?23@% Fg 2 M’hm'nﬂe?leeg%& f“g'ﬂ)uopor? %g%”nts'dgs{ arFfe'openl ng in
the front m%@e‘h@f)g"f 1ha|ﬂg'é£'erfé@1>lbw bepksidet 30, sAg @sweseam@ev%ttf@dﬁmbnaendt he

i nvention enqﬂgﬁpﬁ\srae@ NGRS §o|eé1@ul @8 i eEfEtiny Cipbh aﬁ@n@gut rﬂchUnﬁhgrl ng

channel 26, Wil il Qe AR, Rocofiro, B Mo Fuprl HRLBRITY RAR2 Chat

differs fromgtoﬂ Acenen pon m?untl ng
wi thin a sputholes 2o amst edegs2 cﬁb‘famftf’ﬁ'sth@iﬁhqvf"ahﬁé Fegion 22 can typically
contact one of[ooodyr € | Rsashbe aNgach f FRE.es afy 3.t thgetdRPRi dn iDrer apar Rt US.

Referring to J E&Ptte‘& wnﬁ%hraanﬂﬁﬁh?%n&&[ 9r QPrgrf Y tﬁé’%aﬁeﬁ%ﬂd 3%?&9?41[% us| | ANGE

region of a ering tar con uration, at
| east a port I%nwhﬁh gaadg fr@mta central axis deslgnated ‘C, to panmeter surface 32 and is

inclusive of flange region 22 as well as the sputtering portion of the target. Target 14
can comprise an o-ring groove or channel 26 within flange region 22. In particular
mounting configurations, o-ring channel 26 will be present as an opening in the front
side of flange reglon 22. It is to be understood that the invention encompasses targets
having alternative placemant of o-ring channel 26, such as for example, at a distance
from target edge 32 that differs from the placement shown in Figs. 2 and 3.

[0010] Upon mounting within & sputtering apparatus, portions of flange region 22
can typlcally contact one or more interfacing surfaces of the deposition apparatus.
Referring to Fig. 4, such shows an enlarged view of an sxemplary flange region of a
sputtering target, In a typical mounting configuration, at least a portion of the front
surface of flange region 22 can interface a ceramic ring disposed between the target
and the wall of the sputtering apparatus. An o-ring {not shown} is placed within o-ring
channel 26 and upon mounting. Such o-ring contacts and preferably forms a seal

between the flange region and the ceramic ring or other contacting surface.
2



surface of flange region 22 can Interface a ceramic ring di sposed between
the target and the wall of the sputtering apparatus. An o-ring (not shown)
is placed within o-ring channel 26 and upon nounting. Such o-ring contacts
and preferably forns a seal between the flange region and the ceram c ring
or other contacting surface. 2 WD 2005/ 074640 PCT/ US2005/ 003437 [0011]
Often,. conventional targets show visible signs of rubbing of at |east sone
of the surfaces on the front side of fl ange region 22 f the

tar get . Rubbl‘mg WY een the target surfaces can resurg'pfﬁ%m é@ﬁ'ﬁe to the

target and/or ffrfafc;ﬂ;ﬁ covA eé)o%ﬁ roBBhoRARiLR AAGEBA] &l B WD can

cont am nat e r I'n conventiona gy esi gn such as
that exenpl i f‘? “l"fa%@ onghe féﬂ'i' pifit ef flangq rmefe2% Wpanee obte et BN r om an
I Nnner groove lxoveee rthe Tarjed waraed lben sqsult tiredanmegie rte ghed farged fanti/he intediogef 1 S

sonewhat r eceﬁﬁfﬁ&s 'éﬁ& @ahg:\’o%uée a%l@?wﬁ\wi (Yéﬂ'bg‘ltéfnlg%é %?ﬁfﬁ% i, faces such as

surface 40 whi ch exte an out er comer rlngp groove 26 toward
mount i ng hol e (8421 |t '8 copyprtigng! fasget feplon SHE ASHhas exampitedde Fleh @BdNgE  of f set
bet ween par afiangd sﬁaﬂefmmncﬁrﬁ] teandardifner proavecomecTitovadndthe sputigertg regiomot | i m ted

to a particul gryg Htees s@rﬁ%ﬁﬁﬁ%cé%@ed Feféﬁvee‘c&(ﬁ\% dp%m@&ﬁ%&pogecpé‘urﬂa&%@ﬁ& In such

target confi urat| scoring can occur primarily
at corer 38 aARIMERORAD SEE FHeTISOIEM G ouE CPERESt 6 ST SBPVEREB B of t he
nount ed t ar gemowntiay sd 2¢.hét ic anaditicat thengmananof bsbrfehsereteass ar ofisanbetweat f act ors.

Upon i npi “ge”FéPéuel%furtﬁHeQ:cée QReidin aO@JnEén%rﬁPtag:Utrlb A6k ll?mt'én‘?'tbté ﬁ] Uy 9&1&4 e, a

portion of the energy o articles Is dissi ermal energy into
the target nVeEn &P f°5'6\8’@(9?p!’}’r E'@‘W Opﬁéncp%’nﬂﬁrsél‘fm{%@eme\f'@F@“@FS I¥b"Ycr eases
during the spsshtrieg iandfor goodpess. ocSamperinkidl) & ycothenB88 and/orc amdss cuortieds ©b r enove
sone of the thgramly energy fromthe backside of the target or

t ar get / backi n | ate nbly utilizj aol.ing cir ch typically
conpri ses a qudg?] f1 oY E‘E H'%P%g‘ﬂﬁ"’tt“{‘ﬁ%eteﬁq?'f'?‘éhetgf ﬁrfgscaatb\l\g}ﬁ e ¥%vat ed
t enperature dm,urﬂbngofoibspmmuppmmpwgemem hhighzneyet pamtee dbengragepattening cheleabl y hotter

than the baC&é&rﬁ'&n é?fthet é]%rgﬁ/%f %tpamIIB@istc%BBﬁé@héthﬁm‘éﬂi Eﬁé? th'tl@el targat the target
| eads to varie

ansi o et and can
result In mtrln%ﬁria?s orgi?l@(/gﬂﬁewp%?m @ g@t 'ngaﬁ?sgg”@]qhthﬂ@gﬁ? "% syst ems
wher e pressurprocegs wEeree PYBeVitergs are coa‘tgluned zce@mma sdree pfbk tieder! aprigya vacuum i s

present at theyoiheBsdkide éﬂ%étt&rgétloﬂﬁrgievﬁsfcﬂﬁgeplate EA8AAY uthibiRg BBsHIAd Geuief the

target, and | thlc et%lca llfy cérﬁlpsrigé%nacv%astta} P oW, st agresult tf‘.e ermlre target is at an elevated
temperature during deposition with the target face baing considerably hotter than the
backside of the target. The temperature differsntial In the target leads to varied
amounts of thermal expansion throughout the target and can rssult in motion. Such
movement of the targst can be enhanced in systems whers pressurized water cooling is
utilized on the backside and a vacuurn is present at the opposing sputtering surface.
[0014] The mounting of the target, and in certain instances the weight of the
cooling fluid used in the cooling system can lead to severe o-ring deformation allowing
increased contact betwean surfaces of the flange region and inner facing surfaces of the
apparatus. The resulting rubbing can lead to contamination of the target by ceramic
material and damage to the ceramic ring as well as the target. Contamination of the
target can in turn lead to contamination of deposited layers thersby decreasing the
guality of the layers. These negative effects can be intensified where larger targets or
target assemblias are utllized.



cooling fluid used in the cooling systemcan |ead to severe o-ring
deformation allowi ng |Increased contact between surfaces of the flange
region and inner facing surfaces of the apparatus. The resulting rubbing
can lead to contam nation of the target by ceramic material and damage to
the ceramic ring as well as the target. Contam nation of the target can In
turn lead to contam nation of deposited |ayers thereby decreasing the
quality of the |la gers These negative effects can be i en5|f 9 wher e
|'arger t ar get™® BP¥Y744} get assenblies are utilized. 3 ?PEVEG

PCT/ US20057 00734 [ 0036} blyab 85k630) rg@bﬂﬁmmdm&% SIRalgrot i ons and

met hods for targqe tion an hat occurs
processes. W"W 'H'chs??sone aspect the invention
enconpasses SUMMARN OE THEINVENTIOM | ncI uding a sputtering region having a

sputtering. sufole ot SPeRLeked ya iNaARh ohfiales L ioet SHIBLKE bty 210 2

flange region'l ateral |y outwar tive ter |n? regl o
f1ange regi orf FBEtEHNY FQSH’P haing fc PRGN SHTARP F'FW 198 84PNt &ce it "Feegl on to an
outer edge oonstheticaparsitarilange region |Atemilpdubedrd votstively ahie spittqring sepfob. Theer at | east

a portion of ftanga Je@@ﬁ‘has ot 8face L)QQ]%II% frbid t%ﬂ@é?ﬂ%%gmplnfa& BY&GRbgON

enconpasses ering target construction g e reglon
|l ateral | y out%’?‘edcqnétf%f"?'\/e’“tPEPt%t"éep‘ﬁW & FTERNT @G BheastiePqrior fdhe 9B on has a
front surfacesueiadeendi ng fromthe sputtering region to an outer edge of the

target const rw\/\:{" A TP?nJéa?&Qﬁhf ﬁrﬁ/gﬁtBﬁ'ia&B éésé&ér@u&lng%e& fruc%‘h of the

front surface I ne i rst evatl on a roove osed within
the front surfeyee esianes poioq latpraly,pytwd &elaive & A FHUYSERY 6391BY '519 ffa 35t the
pl anar porti oegiorhasl eofpmnt syrfand extendinf) frod ¢hef spotiring sgioh dc en ogerdidgpadled | ateral |y

outward fromghe: GhaRkfon eﬂh@tﬂhr\ﬁ% rb§ort Jbﬁl{:@éeé@adiangpﬁc;did?\rbf thd'ont &lfaRe portion
bei ng angl ed r el g}gbve t.o tlg lB 'Ziﬁ% F %)h 8} Qe asgect t he
i nvention enc nes afirgt 9 gl ?Y@tdlsB‘?‘Peﬂ hie dRnt YripgeFEPatby e
di sposed Wi t Hram the shuttedie regigh bnat Igaskihe planargpodinanAelopbdisortiorbeidhe oot f ace,  an
orifice, a fidughoot d@y@bé la%ll? Betvaa nfomﬁe ér&ﬁ/eb@r&ﬁe wm&ap%axt Rrohlaneri fi ce,
and a second _ Si d alp ; htP [aﬁt SI first corner angle
within the ch%??ﬁ@? nﬂg‘él 9%/"9 & PN opr 'g'? devval I and the base surface. A
second comer ¥3le i s lolefe #epect iy invirtios exompassss altgwat fonsinutieravingae surf ace,
the first and, gRchife aRPRLd AGH 8 HaRRirdfbn R B5iHY ¥inBAthas a base surfacs,

an orifice, a first sidewall extending from the base surface to the orifice, and a second

sidewall opposing the first sidewall. A first corner angle within the channel is defined by

the first sidewall and the base surface. A second comer angle is defined by the second

sidewall and the base surface, the first and second comer angies belng non-equivalent.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] Preferred ambodiments of the invention are described below with

reference to the following accompanying drawings,

[o020] Fig. 1 is a diagrammatic cross-sectional view of a physical vapor
deposition system and shows a physical vapor depaosition target construction proximate
a substrate, .

[0021] Figs. 2 and 3 are a diagrammatic view and a cross-sectional view,

respectively, of a typical PVD target construction.
[0022] Fig. 4 is an enlarged fragmented view of the physical vapor deposition
targset shown In Fig. 3.



BRI EF DESCRI PTI ON OF THE DRAW NGS [0019] Preferred enbodi nents of the

i nvention are described belowwith reference to the follow ng acconpanyi ng
drawi ngs. [0020] Fig. 1 is a diagrammatic cross-sectional view of a physical
vapor deposition system and shows a physical vapor deposition target
construction proximate a substrate. [0021] Figs. 2 and 3 are a diagrammtic
view and a cross-sectional :view, respectively, of .a typical PVD target

construction Fig. 4 is an enlarged fragnented_ yi e physi cal
diHpken skt

vapor deposHW get shown In Fig. 3. 4 WD 2005/0 S20051003437
[0023] Fig. Sgpgaja di aﬂj%mtatsgr&m&ﬁ c'i&%édﬁ&?a’l frﬁgﬁ&wmamfw@wepf a target
construction | n actcor Jﬂ'g Q)Bﬁg(?ﬁ? rF)resent | nventi on. [0024]
Fig. 6 is a &) rr‘“éf?ﬁﬁ’t?cﬁm ar“8'§ -t dwoateil Péﬁjﬁtﬁ VEONvi ew of a target
construction [m2ﬂccor Fégn Gels @i dikgrammatic taespracdtional frsgreartary elbatdf wetaget Fig. 5.
[Q?ﬁ5] Fi g. cohs?ru@t;o%rﬁ&ﬁ@@ﬁé%v& érFH&thtﬂWaéHecﬁe@fv@ﬁ@lﬂé |5ve ring in accordance
Wi one asp 0 vention

cross-secti onE%Eﬂr agng:(rfﬂ‘ztj 3?%"“8? °R‘5‘ll‘vbg agprBtSﬁé’? f"ﬂﬂ:'ﬁ%‘%’“faﬁ%eo koratl ng a
prot-ecti ve riongagpectt tedryamion wi t h one aspect of the present invention.

[0027] Fig. 9cpsdlel s AigndisR & rﬂétﬁgfro%%@&lbﬁ‘al ftré@rﬁeﬂﬁi} %M df%l&a?ébte\/\fs of
ons relative t in Fig. 7.

alternative protectlverln (]

fo026] o FOSER neomrae RS Beoleibtier v FraPRiha RSP ew of a
t arget const riadetficon | ncorporating a protective ring in accordance with Fig.
9. [0029] Figpoedd |s aFif Igagarnemmh& BCSHOW ScisRRfrirhedD AagrhbrAgHBeH A6ws i ew of a

target construction rat tive g in accordance wth
an alternati \Fgerngg’ﬁgc"?ecg‘?aﬁ%{éonﬁ W rSﬁgveQ?)@gﬁf'ow g Frglg s a diagrammatic
fragmentary cl§28- sectfimifl ShW%\ﬁ/ dgranreaie gétss-s%fﬁmﬂ iragrognéany vigw &8 @or dance

wi th anot her iag@eshstbtioh Meorpsr@mg Blprdtett@ting Pracedr@dd WivFirige. 13 1s a

di agranmat | ¢ {qoagTent 34y 16103 bl Bbeodobiindrdmbdhd Slon GIASHEHCL O i1

accordance wi at1ve dspec | nve I on‘re lve t hat
construction and an mcorporated protective ring in accordance with an alternatwe

aspact of the invention.

[0030] Fig. 12 Is a diagrammatic fragmentary cross-sectional visw of a target
construction In accordance with another aspect of the present invention.

[0031] Fig. 13 is a diagrammatic fragmentary cross-sectional view of a target
construction in accordance with an alternative aspect of the invention relative to that
shown in Fig. 2.

[0032] Fig. 14 Is a diagrammatic fragmentary cross-sectional view of a target -
construction in accordance with another alternative aspect of the Invention relative to
that shown in Fig. 12, '

[0033] Fig. 15 Is a diagrammatic fragmentary cross-sectional view of a target
construction in accordance with another alternative aspect of the invention relative o
that shown in Fig. 12,

[0034] Fig. 16 is a diagrammatic cross-sectional side view of a PVD
target/backing plate construction according to oneg aspact of the present invention.

[0035] Fig. 17 is & diagrammatic cross-sectional fragmentary view'of a target
construction in accordance with another aspect of the present invention.

[0036] Fig. 18 iz a diagrammalic cross-sectional fragmentary view of a target
construction in accordance with an alternative aspect of the invention relative to that
shown in Fig. 17.
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shown in Fig. 12. [0032] Fig. 14 |Is a diagrammatic fragnentary
cross-sectional view of a target construction in accordance with another
alternative aspect of the Invention relative to that shown in Fig. 12.
[0033] Fig. 15 Is a diagrammatic fragnmentary cross-sectional view of a
target construction in accordance wth another alternative aspect of the

I nvention relative to that shown in Fig. 12. [0034] Fig. 16 is a

di agrammati c cross-sectional side view of a PVD target/b cki&g pl at e
construct i on VEEBYEHMY to one aspect of the present iﬁg&H%?Oﬁ_ 31 0035] Fig.

Hy
17 Is a diagr tic Gk - ' : BRI ALYreabil f
construction ?dr@cgor_gg (s:% i%ﬁ,fuﬁ#g%ﬁﬁsﬂ%?@as ec@glg¥aﬁb§é¥a§rvggveﬁ'tag %ﬁ{%nt i on.
[0036] Fig. 1®mtactiondn eroxienss vith dphesatieagtvediseqct ph the fyRRtiRp yeldtive e of a
target constthatehdvarin Fig. Brccor dance with an alternative aspect of the

I nvention rel gty ' ' . 74640

PCT/ US2005/ 00 WEF%S)%%WWI@a#:%%ﬁ%)éwécgégggggsect | onal
fragmentary vi@®@aBlof a @ngr awect efolhs tivgationoa 1P riedgiero methedalogyi vdl taFst her

al ternative aspRutatitis fohRelcbv€ B mimifeclatet MBbih® that BaH odelioduling Rpilties. 17.

DETAI LED DESCRI PTI THE  PREFERRED . ct of the

I nvention is e@%‘@\%l.@:ﬁ aﬁg'%%ﬁggﬁ*:ggﬁ aﬁﬁsﬁ%ﬁ%%ﬁgﬁ%&éﬁ% tgﬁb@ﬁg%gg- over cone

or mnimze tRafeeng iritiMlitnbiot hguchcshpwse side view of Bgespuaviap a figagsoeailen on. Thi s

as Pect of t hezd RvfYIkddIM adcSraeRRGHith RASI aspbbtidt the firERIBe.e T talge UL PR 55a§-9-h

Referring inigt] Fi.g. . | e { .34 having a

fl ange regi onﬁ:"']:“guﬂL )éigitrq%i t%ﬁlﬁ'%é%%Fﬁ'ﬁge?(r}g&gg%x%%tataﬂeﬂ'ﬁ%\égﬁ'géag%%{ 8%'?&1 ﬁ?]-:} I nventi on.
o

The target ofLifsfgaturgs grgdabelpgigenticaly with respest todiy rreredieg dipwlpessanddnagified r espect
to the nonol i drikw fdati¥@airsdenbtef b@s subgerift or alniekig adstmbditrequsadeetifleabel ed

| dentically V"'&&o@sr%p%tshls%ahf#@. 9,%%9&&%%9%%@&@&% IR dibd on®r New
features are denoted by a subscCript or a newy as: |gne?1 uni que identifier.
[0039] As sho®iri™qr Peitigis 35, 40 of thgyfropt suiface el lepgeatediona oY 94aYoE 4% B2 appl i ed
to one or noprefebly bé apotsdte cdXing torhprieing & pratectue miatatial vifichfcaa regleceartgi on.
Coating | ayer - of I | Oi?érl‘i QURYL Shdg @
protective nagtogﬁfig'ﬁ%\f/\}{?%ﬁ rglgﬂgr%gﬁ%g%? ﬁéﬁe%gg%(%?cﬁent C(E)]?r fl’l cte%'gdr"]&r el ative

to uncoated f$oabnge2san pddtigaally ingrepselpqalsieagthi nst ances, the

foo40% Exemplary coating materials for coating layer 42 include but are not
limited to Teflon or plasiic coating materials. Alarnatively, coating layer 42 can
comprise a layer of metal, ceramic, plastic, Teflon or a combination thereof, coated with
an appropriate lubricant having a low coefficient of friction. In particular instances,
coating layer 42 cén preferably comprise an insulative material. Exemplary insulative -
materials which can bs utilized include, for example, high performance polymers or
Insulating ceramics having a low coefficlent of friction, and can preferably have
properties similar to Teflon. -

[0041] Coating layer 42 can be provided using, for example, direct coating
techniques to apply the coating materlal directly onto surface 40 and surface 38,
Alternatively, protective layer 42 can be provided as separate Taflon, plastic or
lubricated metal stickers, foils or spacers which can be adhered to the front surface of
flange region 22.

[0042] Coating 42 Is not limited to any particular thickness and can be, for
example, from about 0.001 inches to about 0.1 Inches. In particular applications and/or
particular PVD systam configurations, coating layer 42 can preferably have a thickness

6



coating 42 can additionally increase |ocal strength. [0040] Exenplary
coating materials for coating |layer 42 include but are not |limted to
Teflon or plastic coating materials. Alternatively, coating |ayer 42 can
conprise a layer of metal, ceramc, plastic, Teflon or a conbination
thereof, coated with an appropriate |lubricant having a | ow coefficient of
frictiron. 1n particular I nStances, coating |ayer 42 can preferably conprise

an insul ati vqwgg 5%15 . Exenmplary insulative materialsr,uhbdiioasan be
utilized incl or exanpl e, high performance polynmers or |Insulating

cerani cs havig@péutlo@ds somisl iHowew, 1R thickresd mﬁb coafid éﬁ@iﬁld Bs Rbeiraktng- have
properties si g‘\grc%&angeﬁe&omomm ror%%l tneegﬁﬁggsggl bﬁl f‘-‘t"ﬁ*g‘gécan be provi ded using,
[

for exanpl e, WAt | ng materi al
directly ont ol®48¥ ace M@Bf@hﬂ? ealop Rteidgho coval the erilie frent pyriacpefdhatianie/e | ayer 42

can be provi deglomgs gRPA NS 576 da Birenlids e ravided tolddlér&al @GoRh aﬂthét i ckers,
O oot PP b B b B B Gnbflad B bR nRdbleB R, s Ng° 00 O

22. [0042] Co ess ‘and can be,
for - exanpl e, suﬁamoaboﬁﬁ c@n BUeinjupedaied whils caplingtaver 42 i ariedsover asgpand i cul ar

appl i cati ons qgéedsortionan tid E)Lﬂér@rfroﬁ’l\@t@h’&ﬁ@lﬁaQﬂélfmg}lgib@blze%omm bé 8 | ayer 42
can preferabl&kﬂﬁé{e,gggcgn?%&cg{)esg%% myb&%ﬁ?gggﬁu GTI# ?8@%%?437 of about

0. 005 I nches i ckness ess than the-
ring cl ear ancetitegy ehviracs M & peenshiess than thﬁéu'bdlﬁtﬁfﬁﬂj g equter 19glor @2 Fdat i ng

| ayer. [0043]exable)doafing42 caraékté}qaframgaum&@d td Spefifky 24 (nb¥sRow)i i re front surface
2o sover onde ogaff) 07 CRuANENnldd il (2rorh R c@ﬁnﬁg PRIt ey PT OV! e

to cover only rtion o surface o reglion as
exenplified i mowdhe gntirengdips pithe flanoe fpYioR ofpay begprovidlegite gquer @%ﬁ %{téﬂ portion 36
can remai n ungggtyes twhiatias, Goet asnigr dayigle ind2mittent ppRibnse dFopinstand, sextiognd surf ace

ortion 40 t o, ut er edge
22 of the tarzlga&e%}tﬁe[;(’:&"gr{J E'%%P@ﬁénﬂ ‘l'ébr%nras?l’(|§r\'}§t{a 8 Jeg%glr%gé?gé&%%ﬁs fce}héa)lppl i ed )

over |ess t halfamwhigiiieryesing 151‘19@&??3&@%"@{9"‘% “8'9(?‘@#6’ l ess than the full
di stance to opioas] edgeThHaZesdribed pratsctingéoatingomaa be ntljizdRindspandaxtiyesrdai bkeOom cor ner

38 to openi ngutﬁz%d(lﬁ"%mtﬁﬂ&ﬂmlth 6@%4?(‘1”9@91%' |fi c?c&x%t Qﬁfar {;Ibr?sda ?B forma

continuous ring of coat |ngwna erial aroun e entire us of the flange
regi on or carfe5@apIyPIEE AT Ras)s aqp%%%mt”}‘i’é'ﬁ’e'&‘%‘?“ d%‘“f?f“i’qdé’ﬁg‘?wof the radius,
such as for efedp) e | rRBaterring Hdfg. 7p euch isbovs. anFoemplagt@otedive daasd wijch

can be utilized as alternative to the coating layer discussed above. Protective ring 50 as
depicted in Fig. 7 can be described as bseing a flat or substantially flat ring of protective
material which serves as a spacer between the flange region and interfacing surfaces of
a PVD apparatus. Ring 50 can be conflgured to cover all or a portion of the front
surface region of a target flange area in & manner similar to the protective coating
discussed above (including radially intermittent covering of the flange region). Ring 50
can have an outer dlameter R. which is equivalent io the outer diamster of the target
construction as shown in Flgs. 7 and 8. Altematively, the protective ring can extend less
than an entirety of the distance to the outer edge of a construction and the outer
diameter of the ring can be less than the overall diameter of the target construction (not
shown).

[0047] Protective ring 50 can have an inner radius Ry which can be equivalent to
the radius of the sputiering region of a target construction (R shown In Figs. 2 and 3).
Altematively, R; can be increased to produce a ring which covers less than an entirety

of the front surface of a particular flange regicn.” Where a particular target construction
7



42 can be applied intermttently to cover alternate 15 degree radi al
segnents of the flange while Intervening 15 degree segnents remain

non- coat ed, [0045] The described protective coating can be utilized

i ndependently or can be wutilized in conbination with one or nore of the
nodi fi ed contact surface regions and/or decreased volune o-ring channels
aspects of the invention described below [0046] Referring to Fig.m 7, such
shows an exenpl ar rotective ring 50 which can be utilized as alternative
to the coati é’m%%égmdiscussed above. Protective ringtSBYRY™ Wi cted in
O on 2N D% HEAL R AR BB ok So SHUBL ARl ] bthingd 00 Of
protective material whic erves as a's acer tween the flange regi on and
i nterfaci ng $iendieethesthrough.p\fhe aWpkar 2pd) spacingich greninge & cae PRIt ed to
cover all or canfaaietiteBoredspdrdeto fand align withr tha eeurtiegiholds pfesent irathgdfandd ange ar ea
in a manner siMlar to the protective coating discussed above (including

radially inter “tent coveri n%_ of the flange region). R n can have an
e

g 50

out er di amet el00#8] whi Eiefarinade fioy & seeft shews apexe tagebeApstRictianrtiapgee t ar get
constructi on apsh 2NAstipordling-a @tectiveaind 5Bsuchlat eranadpicweal iy Figt heApstoweai i ve ring
can extend | gs - i : 1 e of a
constructi onﬁlqrsig ;{rﬂgﬂ%ﬁp ?af% gelfn:ﬁr%%rg\&degp E(?ta ﬁ%&ﬁ ?ﬁ%?é%’%°%3@ﬁ§§?ﬁ@ﬁ§ﬁ’gt he
overal | di amOUEF cyper3gof e-Hpgereove #R4q 1 lget 9dsm 3¢ ngrenngihiiy be pligoadyither ot ect i ve
ring 50 can msvetignhole2erasr eidivils IRPpanbilehappioatidre @oactivalriegtsot @an dehe radi us
of the sputteri | : i g I Lgs. 2 and

Put T ekdfidq qu%ggnaﬁﬁ%gﬂafwﬁ{egﬁﬂa&gde Nt hﬁcﬂrﬁfé&fgﬂs ﬁgl:: rﬁ%&%z’% sfrd

3). Alternatively, i creased to produce I’I_S’Q ich covers |ess
than an enti @8§PICed Infigs 8 A fvedan ysirogs g cag bg dpiined g e d9aykg BoWe]fi on. Wiere
a parti cul ar ahanmpetdierets tsudasei 52nof rivg\4D &0I0510 24640 3PCHL fHIFROGS (QBBA37 i s

provi ded Wi t i dIHaE R BRolRHit8S 10 daRBEIVaME afd dAH prfer PRI flGHL 0 have
openi ngs 54 _ext,engtion oheretl]rou nber am&glp f openi ngs 54

0.t gh The nu, an si(‘)
can pref er ablP9 pEseriogninfog Eraneel 7 B8% PERBLRANY dJungien AHingnP YA nounti ng
hol es pr esentdepgsitbhepdrétangge regi on. [0048] Referring to Fig. 8, such shows
an exenpl ary jopigiet CRfY £0i8 hbQiithd W@aﬂia@&ﬁﬁa@ﬁm laR§ SdrPREBfablp Be dor OL ECLI VE
ring 50 such as that dgﬁll cted, n,H% . As_shown i.n ig. 8 ﬁ{r;%%ectlve ring
50 can be pr &UFDRE 3 ohihe Ralerals ixou E’%ﬁ‘?q‘vac'f“éth&?fp%%t%ﬁmeﬁ@ef@?} uter corner
38 of o0-ri ng Rimgdden Bé reirevakiy i ovedipegeltrfa@d@niringpedibuigainstiysesicargi®ed wi t h

gounti Ng hol Qiéy BSsufRRW0-by! 18r Bi@kblb Cai appropiai ddhadilednaem. OkIRE 54 ¥@of | NY 50 can
e

limited to a particular thickness and can be, for example, from about 0.001 inches to
about 0.1 Inches thick. For particular target constructions, such as for example a 300
mm target design, ring 50 can preferably have a thickness of about 0.005 inches.

[0050] Alternative ring configurations which can be utilized to position, stabllize
or secure protective ring 50 to a targst construiction are described with reference to Figs.
9-11.

[0051] Referring inltially to Flg. 9, such shows alternative protective ring

configurations 50 having one or more insertable extension portlons 56 extending from
radial position 52 (corresponding to the inner diameter surface of the exemplaty ring
shown in Fig. 7). Extension portions 56 can be a single continuous extension 56b as
depicted in Pansi B, or can alternatively be one or more insertable tab portions 56a as
depicted in Panel A. Whers a plurality of spaced tabs 56a are utilized, the number of
tabs utilized is not limited to a particular number. Tabs §8a can be rectangular or
substantially rectangular as shown in panel A or can be any other appropriate shape.

The tab size and spacing utilized can vary.
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provided to have an inner dianeter surface 52 which overlaps the o-ring
groove 26 such as depicted In Fig. 8. An overlap distance 'd" can be
defined as the distance between an Inner dianeter surface 52 of ring 50 and
outer corner 3B of the flange region. Distance 'd is not limted to a
particul ar value and can preferably be selected to allow w ring insertion
into channel 26 and proper’ o-ring function during physical vapor deposition

operations. [0049 ng 50 is not limted to a partic s al and can
preferably b 219‘%#'”4Fﬁe0xarrpl e, any of the materials di s%@”se@gaﬁ)ze W th

respect to pr%o%ﬁ]t ' ve é&b?ahbﬁié? éh?ons 58, a&équa%er&mwéa t@inEérPéF‘aPVEf flange
surface 40, of I cul ar ances | xed t %P egﬁe 40 by,

for exanpl e, ’S?Fta ?"éﬂﬂ}sfa'afr@" E’GW P@@%?f&t?@fat %’%‘@“%a% cfiNited to a
parti cul ar t higkifeds shoveh io &ig. & extbrsiongrdippitecanfhecanfigvedto n@odfodiehes t o
253% |8 i ggcarsﬁ iteBHiGK of tﬁ@fab%'&&dtlﬁwuélﬁxtér@rog%gld?\qmgTofriH rhéage\ﬁléze:%ﬁﬁl 2in]:a g; o
Shour 0. 005 1 insiiEt be paBsas MR Binral %%3%F"f}*hﬁ@*ﬁd@%ﬂ?ﬁw?‘w%bﬁ?wwe%'vecan be
utitized to pigiers dspossst bEbiden ffe o-lyg asee sidevap pihecting/daniehgrielentth ob t ar get
construction @&&\sﬂﬁésﬁw@éﬂssw nt?nura@iceé BaicRiak Galifdl &hdl-can Brofelanlyl di0DibdgrRRef erri ng

Initially to ows alterpatjve conlguratlons

50 havi ng one L@E‘S%Pegtgﬁ@@r Y seayre éﬁg|58n°V6EFP‘E"?S’ﬁsJ'°5g“"é’>‘é’t gﬂ@l" % rom
radi al posi t i gignifs@nty efedtiog herfdictian ¢f@nohing hewsed wilfia neanisg 2§uMawaM t he

exe[rpl ary ri n?e 1HERAYER di rihd:bﬂens%)! poﬁ&ﬁ @éﬂ'ﬁb@ﬁp@(@ﬂ o Qﬂﬂ&wﬁé vﬁl@dﬂl Q&gﬂ?@' n?' eb
conti nuous exte rnatively be
one or nore |'ﬁ'§92'? ?fotﬁ? g@ Oéﬁaﬁrgcpﬁ%%gﬁg%gn g'“ﬂﬁ?ﬂ c? 'f’%e% cﬁ &\) Were a
plurality of islvaeneding BFsprerabbir rrovides | dngeah, fomheagqmﬂb@ﬂenélpn 5ﬁafbsfurl!herl ized is

not limted tigcrdadedk bmwsa'rng rsurahere tara-étléﬁnsﬁ@cﬂloﬁ&ﬂlebﬁ whe® iR GbhsBriction

substantlally rect =y I panel A or can be any other
appropriate sﬁape ‘%ﬁ’ % s'§0n3p5 %‘Us acing utilized can vary. 8 WD

20051074640 PW@&OOM@G@M?O E*@Gstzmslcmﬁmsewaamnégtﬁ@\om digeysend aboveghe can
preferably beineptdd gidriochiy GontEARstbs @iziff simia@ agtbnstns 57 ddohyhubitSeikbsy Nt 0 t he

01 19, 91 00V, iy Al A AL MBI IR MRMALEel By g rl0 A

shown in Fig. B conf or fold to
al l ow inserti %‘I'?ho?“ef’ﬁ@’et t%er@ 'ec%Wﬁ&Brﬂ?eeB@F@:d%quWdP@@l ¥nin| #Ad8oH 1 | ng
channel 26. Asxtensiohi(s) 8 depictebin fig. @0 ded wi t hin channel 26 such that the

Inserted port i[w%ﬁf) Oflnt Q&ditﬂﬁmtoectﬁé. Vifattened ring or sheet type protective ring
configurations discussed above, the invention further contemplates alternative ring
designs. Such alternative ring or spacer configurations including, for example, washer
type or o-ring type configurations.

[0055] Alternative appropriate configurations and methodology relative to those
discussed above can be utillzed to position, stabillze and/or secure protactive ring 50 to
a target construction in addition or alternatively to those discussed above. Such
methods can include, for example, machining or otherwise fabricating a recessed region
within & target surface for insertion of protective ring 50. Such recess can preferably be
configured to allow the protective ting 1o effectively space the farget surfaces from
interfacing apparatus surfaces to minimize detrimental contact and rubbing of the target.
Various holders and/or positioning devices can also be utilized, alone or in combination
with the configurations discussed above. For example, a protective ring can be fitted
with one or more pins, studs or other fastenars. Approptiate receiving holes can be

provided within the flange region to recelve the corresponding fastening device.
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ring are di sposed between the o-ring and a sidewall of the o-ring channel.
The length of extension portion 56 Is not limted to a particular value and
can preferably be a length sufficient to stabilize and/or secure ring 50
over surface 40 without inhibiting or significantly affecting the function
of an o-ring housed within opening 26. Additionally, the thickness of the
extensi on portion can be tapered or otherw se varied along the |ength of
the tab or extension to facilitate o- ring insertion. Oring insertion (not
shown) i nt o Wp¥MYHHE4R6 preferably provides enough fofEEY %?f“??éf” ext ensi on

56 to further reas tabilj ze r 50 nthet et nst ucti on,
| east when suclﬂé%gnst rﬁ"cﬁ_dgﬁ ity &'&%’Aﬂs (- (?eﬁgg‘l%tl B‘ﬁﬁéc}nat us.
[ 0053] | n addrerteseplaies pesdioning emrmdhpmws@rmrpt@wvwm pganaawmnsormlls%@ssed

above, the i gyRes tnamoiﬁmﬁenqaﬁhdebfa&@n&gﬁem&mwtwolr baainipik, ﬁnb'ﬁ}de%ﬁveex'[ ensi ons
57 (continuous or ta

e e o o aghtan(cByat bnarblte HeRnB s erablh SileaBE  eendtiE i (B Bped)
portions can Beovakwhich ingdarea theriamgt agpstiugtion when meyntadgvithisve: BYS prna(at)s 56

depi cted in Fift sﬂcﬂm])c [ eReAdiary ataemdmgt Aridfor E&uﬁr@;&e&ﬂnﬁhéﬁﬂﬁéﬁ Ednigh @¥|z@hﬁet type
protective rin cont i S dl SCUSS I nv |on urtner

cont enpl at es a?‘f’% Aat] \%/'380%“10& e s‘f‘f'tﬁ ESPS%L}@EF% "?rrr']n |&\‘7;eep|p r?gtoot?rggtpacer
configurati onQOTTSTrW,qT'Gm ng, for exarrpl e, washer type or o-ring type

confi gurati ongoo479055] Réletrag MRkt tu FIRPRRY QUK ilastetesoif AlQHHatisl pectdNthe
TR, 207 & Pl Sof ImbfAS o\ ACHSRE] BREY St Dok by B8 ahged 0] 11 N

stabilize and secu thve construc |on in
addi ti on or alhdersqgantly or y” Pédlﬂmo@éhﬂlcg‘%f%%ﬂ"ﬁﬁ@w aSBERESh of thetipwAEPNCan
I ncl ude, for exeuspddaborCchi ni ng or otherw se fabricating a recessed region

within a tar oehosir facqs b RSRELLOMNaRle REBh 26 ek hobh Wby pSHCHay COSS Can

preferably be q_raé ective 'Jﬁ% ectivel y space
t he target suPH‘@é%éof A ﬁ@h?‘é?@’a‘lﬁan‘ﬂ“"ii‘p’ﬁépa?%@%ﬂﬂrﬁ g8laig 1] rfeseze
detrinmental cpotiecBs.arSbped EoHatg mitichwatcan getangledaslaive So lsolfxterds amid/ or

posi ti oni ng dWégﬁgifusggég:gaiossﬂmﬂﬁngfaéﬂe%ﬁéi THO %Qﬁn rang!@ bEWE kbdPhba W th the

configurations ct |ver|ngl can be fitted
with one or nBFEMEPIRYY PP ddisapt lgitadic afpég'f"éfﬁé‘?“s'e and78P By ferp@mile &8Myvi ng hol es
can be provi dembt 0bidegreed loabbilt Srigingreegi lnpartiular dchsss sutteangleraas spdordi ng
fasteni ng devige 9.0 28084 8kt640 PCT/ US2005/ 003437 [0056] In addition to

t he conflguratlons di scussed above, the |nventi
[0059] An exemplary length of imaginary plane 40 measured from a first point at

outside corner 38 of channel 26 to a second point at an Intersection with mounting hole
24 can be from about 0.08 to about 0.12 inches. Surface 40a can preferably be sloped
such that intersection with mounting hole 24a is measured by X, as shown, with such
measurement corrasponding to the maximal elevation of slope surface 40a relative to
imaginary plane 40. In particutar applications, elevation X, can be about 0.01 inches,
Target flange region depicted in Fig. 12 can be described as bseing thinner at the second
point (intersection of surface 40a and mounting hole 24) by X, relative to a thickness at
the first point (corner 38}, in particular instances, flange region 22 can bs thinner at the
sacond point than a radial region of the flange comprising suface 36.

[0060] As depicted in Fig. 12, the entire surface 40a between corner 38 and the
mounting hole can be sloped. It is fo be understood that the invention encompasses
configurations where one or more portions of the surface remaln parallel relative to
surface 36, and configurations where various portions of the surface between comer 38

and mounting hole 24 comprise differing slopes relative to one another (not shown),
10



contenpl ates positioning and/ or adhering a protective ring over a portion or
all of a surface that would otherwi se interface a target construction. For
exanple, the protective ring can cover and/or be attached to an Interfacing
surface of a ceramic ring (discussed above) which interfaces the target
construction when nounted within a PVD apparatus (not shown). Exenplary
stabi l'i zing and/ or securing.techni ques which can be utilized include those

descri bed ab&xﬁo%%%respect to protective rings as aRRldsSifdsdofsss ar get

constructions Referring next to Fig. 12, such illustrates an

alternative agRRigh sRped §lftacd mﬁtdeﬁl&eci @5 béﬂ@bl&la?'iﬁ‘gorﬁé ifdMREes OfrRGE t ar get
rubbi ng whi c can addition to the coati ng

or ring/ spacePa X g(?‘f'sstth%rfmzcﬁab? ﬁ%eﬁtof 8%%u i'P?i@&'a) above. [0058] As shown in
Fig. 12, fl an@@s'ﬂ egi ofloped hla@c@é(émcﬂwdﬁlfqiﬂmd feyrxmplbdty mashinhg ottaet has a

first port| on44%rmngar¢@r@}ggp@gmﬁmn parallel) relati ve to surface

portlon 36. d surfac ac angl.ed r urface 36
and i magi narsipggﬁrfacét cﬁﬁggﬁcgwm?%uﬁigéjﬁoé'@ °R® ﬁ%es&%ﬁc@ sf" ‘{OFEEF’C | e between
surface 40a ImRAig. 15iegiaceage pi ainimizEOcantactiketweeh ipnasdregion 32 pad iedfadieer val ue and
cant be, | for %fd?ﬁh@suﬁ%é&%d@hﬂé’%urﬂcéof@ﬁ@ﬂé?@'ﬁlnb eeraria@u.hg 5819:!1@6(9@3%63} I'n
particul ar instances, such an u egr ees.

[ 0059] An exgﬂ%fgfv tf‘%rﬁla‘trﬂiag?z W@ﬁ]ghtgﬁgétw&%enag&x%npﬁgdgﬁm@ﬁ' '#Otnom a first point
at outside ci§Pelr 38 Referitatarfig. 13csuply showserrorlgmetivenmodificatign ¢frflasgesect i on

Wi th mounti ngedisi wr?eéeucanrsb@orfdnm,aa@mace46&15@ 186 0Minal pdetion a@heﬁ Sur face
40a can Pr el SRRt UoRRh slihohbRlod Dl ELSEEILANL W LhTaNt (RO o e 242

is measured B5Y asurenent correspon t he
maxi mal el evé@ P@)W"C’Gfst@ﬂ(‘ﬂ?é"‘?wﬁ‘yé Surtroe afeas eftrotien #eP: angAle ﬁ%ﬁ“ﬂ? imFigne 40. In

particul ar apalamateh@ra@ ardl tRy AUdnBidh otatefmpated @npkaas bi dlriBch dredsit portionTar get
flange regi el F&%O%d Pn Fig. 12 can be described as being thinner at the
second poi nt ersection of surface 40a and nounti.ng hole 24) by Xa
relative to al%$flcknedd4erpatively Jgsoripgdsthe Ganfigiraticigihpwt inFdg. 13|hgs aagoescul ar
i nst ances, floangand eglicdrextdidisgpartdly bdtveanai-ringtsuifdte cos@cBid ppsniig 24han a

radial regi oyoliohit dbAUBRNIOHR! kBB S et Sa e RAOH L @%feﬂa%@'bgt ed in Fig.

12, the enti ace 4 et ween cor ner hol e can be
sl oped, It | dory gxagwpley, rersr hep oy ol 4 1Boyt nReh inches- en%n‘ﬁ‘&@"@%
confi gur ati orsntehgiates contiguwation® herp Gather aite 16d twiohsteppert Saiaeesr ikispated par al | el

relative to S a6 aif goA e ok Bbd A6 SMlPHG: #BHO YuaRBlely, B> O the
invention encompasses configurations where only a portion of surface 40b;, is recessed

relative to surface 40b, (not shown).

{0065] Anather alternative target configuration desighed to decrease or minimize
rubbing within flange region 22 Is shown in Fig. 14. As deplcted, a sloped surface 40¢
can be utilized which slopes upwardly away from a polint of intergsection with mounting
hole 24 relative to imaginary plane 40. The slope of surface 40c relative to plane 40 is
not limited to any particular value. Additionally, one or more portions of surface 40c¢ can
be sloped differently ralative to other portions (not shown).

[0066] An additional aiternative configuration for reducing or minimizing rubbing
within flange region 22 Is shown In Fig. 15. As illustrated, a series of channsls 41 can
be provided within a surface region 40s. The number of channels 41 can be, for
example, four as shown, or can alternatively be fewer than or greater than four (not
shown). The depth, width, spacing and aspect ratio of channels 41 are not limited to
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and nmounting hole 24 conprise differing slopes relative to one another (not
shown). 10 WO 2005/074640 PCTI US2005/ 003437 Al t hough sl oped surface 40a Is
depicted as being planar, in some instances, surface 40a or portions

t hereof can be curved or contoured (not shown). [0061] Sl oped surface 40a
can be forned, for exanple, by machining of target 14 either during or
after target fabrication. (0062] It can be advantageous to provide a sl oped
surface such as 40a depicted in Fig. 12 to decrease or mnin ze contact
bet ween fl an¥® PBEM46H 22 and Interfacing apparatus sPFFEEWSRH/ or the

surface of an interyeni ceram c .ring.. Such decrease in contact can
t hereby m ni 'y, ot ar'g 0 . [0063]
Y G FEHS Ao &P GRTTRIFRS PP AEPB el G Boo Rt SYATIIA 185

Referring to thangred®l o@Wdh Iwhesss an al ternative nodification of flange

oaton 22 unelgkn | ViokRgid ool lioable wiid A8 ebmus dhoner 102l
iti i, . venti or | |

rel ative to goPPY8® ﬂ??ﬁ{'lj.edl"ftﬁlr@ere?% tﬁgguﬁdﬁ%ﬂggwsﬁétanﬁﬁﬂnqjﬂ w9be surface

areas of por tdoosirudidh, cempdsidl hrgetiveskingi platéi agsemitly3 6arie sssedqbamithahel t he

| ”VtG_”t ' Ozoggﬂﬁ@g@gitﬂ%mﬁdﬁysd t@é_rf %@ﬁsdéélfaﬂg%g%rﬁérfﬁﬁarﬂfa ?H&I&ihé atﬂt_e p@QiQng to

portion : rnativel y Scrl e.configuration shown in

6. | 13 has 0Pensietoh gp S BRHIER Sugo e e 3 ForIeER 1 HEPKEEn o- 1 1 ng

sur f ace cor neargg@s desedbasiEbnyen gl featurdhere dbpled sioflarywdth noinbening bfedtaresiot | imted

to a particul@eurMRy iHehPPstKing plaf ot H18RRhY nbiferic IidlinicPXRAEBARd bl 886 t han or
equal to about,  0.01 Pe%hes {f% ntion conte

| . ein ur.t her | at es
confi gur at i orf&{tRde e featufRs,of é‘?f’n?lﬁ@c ?Wﬂtsg?%cﬂﬁ)eedd" g‘ﬁpfe?i'(?‘éssw%f"leﬁust rated by
portion 40b, H968]40b2 Astsheweindig. A® taxget { Bean physically ¢onfagiddckingatiates HGvah) .
Addi tional | y,antifterfach M¥&TH7. OfhrGi 6 8 BRASSBMASLB HaBliHR O NG WNRE 8xdplay @ portion
of surface 4O€ﬁ§'§'l s, reces é:l 4 ell atw& tQ tsrurga e él}osbm-gn%t Sehﬁg?R' [ 0065]
Anot her alter 'PV/BO'}dg'rgg VE%H?Y'(ﬁR"g ?%'Haaéaélﬁnean?g Folfedase % ni ni ze
rubbi ng wi t hishomameh phygically ioips tlargel HGwa Hegkimy glate1 100. AShedipintieredliso a sl oped
surface 40c  gARmpRtey bitdrhatios! tapdt @onsLABRSWHERNVRITGE: Y5 RV forbadking e nt _of
I ntersection 1‘%%9 fouat i n hoJ;l;O| e 24 relative to imagi nary plane 40. The
sl ope of surface A6C T REIVE t o plane 40 is not limted to any particular
val ue. Additi 688l y, Omegebpssepbly @behowprie Figk 16§Ulustistes adflangeaieviopd23| oped
differently rmeésant iN @adkingQlate 1 oqORKiEH €ADe (UbIREd S VNting [EOREdmANwiliida t | onal

alternative C&%Btgsiit%H ra%élrgtns.f Fhe B%gelfh%b 'agal%remgi emdm ﬁ)ﬁ%mﬂbj gp&-ﬁrgg channe}
126 and mounting holes 124 can be as described above with reference to the various
described monolithic targets. Flange region 122 of backing plate 100 shown in Fig. 16
incorporates a sloped surface region 140a. Such sioped region can be in accordance

with aspects of the monclithic targst described with reference to Fig. 12.

[0070] Although not speclfically deplcted, it is to be understood that the invention
encompasses embodiments wherein backing plate 100 has fiange surface modifications
similar to those discussed above for monglithic targets illustrated in Figs. 13, 14 and 15
as described abovae. Further, whether or not surface modifications of flange region 122
are present, the protectlve ring/spacer aspects and/or protective coating aspects
discussed above with respect to monolithic targets can also be utilized In conjunction
with the target assembly such as or similar to that shown In Fig. 16. Additional aspects
of the Invention which wili bs described below with respect to monolithic targets can also
be incorporatad into target/backing plate assemblies, either independently or in addition
to surface modifications and/or protective materials within the tlange region.
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within flange region 22 Is shown in Fig. 15. As illustrated, a series of
channels 41 can be provided within a surface region 40d. The nunber of
channel s 41 can be, for exanple, four as shown, or can alternatively be
fewer than or greater than four (not shown). The depth, w dth, spacing and
aspect ratio of channels 41 are not |imted to 11 WO 20051074640

PCT/ US2005/ 003437 any particul ar values. An exenplary depth of channels 41

can be, for exanF less than or equal to 0.01 Inches, 096 l
addi tional a 640 educed target rubbing in accor d’é?ﬁf'é e 3‘[7he

| nvention is g.ﬁﬁﬁ“ oo ity B! o7l Rublolbs o Bkl finedCorhd ALLRT o5 o0

exenpl ary tar construct orrprl sing target g assenbly 60
i n accor dancdnVEntigh lhis "qtﬁi'ﬂ/‘éiﬁt fefsencades Bigdrt V‘aBB‘"BFlaﬁha@W iof goryentighidet porti on
15 and a backhaegtsphahavedar bpeding bia@e()surf&@esmnbth B Gulbstemtidlg PataNad o Bagbl ar to

those di scussegd. w ﬁt,&br:‘%'saﬁﬁ/ﬁdﬁ %?\b%gn‘%ﬁell %ﬁk sJﬂQEegfft sl'h%—?lﬁ%bl%ﬂﬂlelabove

Li ke features are occurring in
t he backi ng piave ipf 'ﬂzl‘bajs'i@aﬁém?’ﬂﬂ R 'Pfésqnﬁéhmef bagp ©f ithix PRl Pfby 100
relative to tdwgivhieatangrssueh thdraharbmobask ometsadrg atisordimagds damdch pBtHehe previ ous

figures. [Oogﬁ]ir&.? a@mw.g' I Bl gngelrﬁ?iont o4 rg%wﬁaﬁ arpch@' ngb’mﬁu%ga‘:t

backi ng pl at nt'er ed to
backi ng pl at dn peryrdgee wigy the ixpriipe. O-rigg P'?ﬁ']@?' SR hbﬁ)ﬁﬁﬁsﬁﬁdewﬂl' ﬁlgﬁaPPa?Q #Bly, a
bondi ng mat erdppbsigeseciel siicesieniface 72, atder faae surfhds’74 exeehding bavwesh thetfirat h

physical Iy | cﬁr{a%eéo@\rﬂ g%‘ewgipsuhgcegaﬁh'oﬂﬁze%% fhe %QﬂﬂelT&&o&I&\ﬁ%Mfgﬁﬂﬁ"gEO

contenpl ates alternative constructions where target
backi ng pl at ura¢ng 35N (- ef"?l&'f'ﬂ"?é"‘%‘t"h‘éﬂ%““e“f B@B@fewﬁllsﬁ‘@?e beswaon 9 f WGO shovvn
in Fig. 16 i |dustoabess anll laassgend egerorvnb? 27. (Typissint wi canbackspogd pl at e 100

whi ch can be dinuhAfgn oPEhaﬂPéa‘ %' HQJaFtlglﬁarm%EG%l Shetifhdi 54 &n%avéj;ﬂﬂ%ﬁ on

appar at us. Thestﬁresence or ce and 03| tioning of o-ring channel 126

and rmounting é"sa"l"iﬁ?e?:’é'f“f”??ée ‘EI%%BEWB‘EB Wove with reference to the
vari ous desci0dald nondd shidwindn tRig: J&t & firsFbamege inteipr comdr2?2 pesdphiekihng pl at e

egi on_can ba T aecioR baliBEPLRE SHES 7Rl (AR LIRS 76 B B egB o | bed
b T of o enat b ttap BaSS G Wionoh st TR BHSTTE AL e IMEssmEn PEiat 2o STee od 11 1o
to be under st@ouhdishernd sidewallaudats 120 Attenaueip dessdimdentirsiditetion cenedzeglei n backi ng
pl ate 100 has, fsl@mea mwé@aessmb;h&@sm%nes?bm.@s ﬂ;spsiééa@ﬁajﬂbéwssed above

for nonolithic targets illustrated In
A second interior corner angle B is s:mllarly defined by the base surface and second

- sidewall surface 72. Angles « and B are non-equivalent angles relative to each other,
Preferably, first corner 71 has a corner angle o« which is larger than opposing single B.
Preferably, the difference between the two angles is produced in order to decrease the
volume of the o-ring channel, specifically in the region of th‘e first corner, relative to the
configuration shown in Fig. 4.

[0073] Although the relative measure of angles o and P is not limited to a
patticular value, it can be preferable that the volume in the region of corner 71 bhe
sufficiently small to allow increase pressure or squesze upon the o-ring upon mounting
the target in a PVD apparatus. It can be advantageous for example, to decrease the
volume of channel 26 relative to conventional channels to increase seal squeezs and
thereby minimize contact of metalllc flange surfaces with interfacing surfaces comprised
by the sputtering apparatus or intervening ceramic ring.
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as descri bed above. Further, whether or not surface nodifications of flange
region 122 are present, the protective ring/spacer aspects and/or
protective coating aspects discussed above with respect to nonolithic
targets can also be utilized in conjunction wth the target assenbly such
as or simlar to that shown in Fig. 16. Additional aspects of the Invention
which wll be described below wth respect to nonolithic targets can al so

be incorporated Into target/backing plate assenblies, either independently
or in additi OH0 2P} f ace nodifications and/ or prot eCCTVEEIEY als within

the flange regig 12 03/ 0,Z4 P 3437 0711 Referring to
Fig. 17, suc hiﬂlo?ﬁjst ra%(@ga% @és;l %ﬁg tslésg%%%lﬁg@?p %{"%gs'%erweag%%?d sull’ﬁu\a/ng'ﬁlﬁ fon. It is
noted with retaraerhage twrfgeg74.4 then livergon jcapemplatah cidaptglions ofc ertasndrigenal

tar ]glet s can haocmoarmnoma&mgarhnimnauwmas!ﬁermvmﬁ@gio&vas?tilmﬁigmtohﬁl Fir par ?I | el
to flange su e 6 : i surface
17. The O-ri n%‘g'%ﬁlgh% (?rsoso Oﬁ@éﬁ?ggmaﬁ@&oﬁﬁggﬁﬁ eegfnc.aa bgéﬁg?%?aar esent at
the base of tvBtoEfegiethepyise raeflified aglaive todprypidevislredericied: Simerly ltmBi®e cor ners

are mrror ineges sbhpignoh caithieihg cal Wenitidagative foothEi s@bstdnliallyasridotlyge regi on
22 |'s shown hr%Nrid%gcﬁﬂerg'dFéiggdﬁ@?’?l nodi fied 1in accordance with the
channe a

I nvention. Ol ng nn 4 S'a first sidewal |l surface 70, an opposing
second si dewall1978Lir f acAlteyrtivey Aring chusel configueatiens7a ashipwendRcragsastYolyE®n t he
first and sesmansbretise@yeal qusedolimamsrdamte with itelit@ntibh atetexbhpliichiamye) 181 S

provided bet "‘%ﬁqgf lfs”sglgwn ﬁm%%.al%?? a2 ARtk of éﬁhn%lizgi:lig?ccwggﬁcg Wit S defined
as a lateral distance between a first outer corner and a second outer
corner 37. Typyeatipn §an Ry napplangiorip S4BHNeIIS & RPTUOR{oHh PYHERT i BtMPeoiglseheinnel 26.

I n particul areldvasidaste®s to cthapoelonL6f sodve Tay & [sferesd depients, Wiedibiprathrigt or near
the base of t&%ur?é%g?h%gn bé‘éonﬁgﬁ&g‘ﬁ Jegr_ggs%]théb%lmoam-rfngc@ fel 28 folaiide fol ' St base

| i
or interior comner resent e intersection be wegn base surface 74
and first si delRhPr PR pytase syhias depigigrhin kigr #-ofts ilypgiad Indie. 48.basivdadsase or
interi or comner4 caB cpinpgseritio gipokihgly islnpe!_elrpsﬁiomd. dmpmmmbmmasw émcaa_ 74 and
second i devaldye Spinffisin ot A (2P o Abdr (Ohitpd RS b dutafo r(?%déﬁ%%ry' or _cor ner
n

angle a is defj Pe 3/ the base surface and a |P| ane corres to first
si dewal | sur feguid'siapt rom eachqf gomens7d Apd, B W RYFD depd] Reing qeterrained felafyey def i ned
by the base swrhareatendsiedbnthngebdtembd. surface 72. Angles a and p are

non- equi val enfeeggpl s kglafirhitiRe lRafPfoP 0¥ Croove HCE &IaRA Yo Figl 1T AzOrner 71
has a corner angle which i1s |arger than opposing angle P.~ Preferably, the
i 71 or once. bebRERE S Bioa HLPEH BBt ACBI P eGAERA 5 IUEIALE ¢ he

the o-ring groove. The channel configuration of Fig. 18 has a minimum depth at or hear

a midpoint between the two opposing sidewalls similar to that shown in Fig. 18. ltls to

be understoed that the invention contemplates altarnative conflgurations of base surface

74. For example, surface 74 can comptises a planar portion disposed at a minimum

helght that extend laterally from & midpoint toward one or both of corners 71 and 73 (not

shown). Varlous additional and/or alternative o-ring channel shape modifications can be

incorporated to decrease the o-ring volume without departing from the spirit of the

invention.

[0077] in addition to the flange reglon configurations discussed above, the

invention contemplates utllization of a combination of features of the invention. For

example, a flange region can be constructed to have a decreased volume o-ring

channel such as described with respect to Figs. 17-19 and can additionally comprise a

sloped, stepped or channeled contact surface area such as any of those described

above with respect to Figs. 12-15, Protective coatings and/or protective rings can be
14



volume of the o-ring channel, specifically in the region of the first comer,
relative to the configuration shown in Fig. 4. [0073] Although the relative
nmeasure of angles a and G3 is not limted to a particular value, it can be
preferable that the volume in the region of corner 71 be sufficiently small
to allow I ncrease pressure or squeeze upon the o-ring upon nounting the
target in a PVD apparatus. ‘I't can be advantageous for exanple, to decrease
the volume of channel 26 relative to conventional ch 3’%%3’" 08345,;10rease seal
squeeze and YREPEHY™Mi ni ni ze contact of netallic flan 3 aces with

interfacing s SG%@@% S t P erveni ng
ceram c ring. M%GV@ E) 2&8 %(% U@zo%g%eoyzfgig ?’8’8%? dﬂiﬁ hgd%rﬂetsﬁ g. 17
depicts subst‘&?ﬁ’P?‘;&PF BOVS| anar sidewal I s and substantially planar base
surface 74, tj@7snventAltoughothbeinyehtdnels desaibbatwith melafence o elanangbar

modi fication @RBEhS Iy lrIvQﬁtloHtcbll\deﬁl@ta‘ré)éhu‘éﬁytébp%&@rtcn@ﬁ-\b atsrgggaoﬁagmgg e

configurations

portions t her%?”bﬁ%lﬁ“’ﬁ@"ﬁd?fgﬁtl f&ﬁ%ﬁes cag@ﬁyag@pgwslydpdtbtg HSPRH SUORRIIHEY ed
relative to tdveursibeigrah tesgalepi trget assBmhidsantythe miletfecinabppamtuscriaes.shapi ng or
contouring C%@ﬁ&hﬁ@%ﬁgaﬁ@%@s@v otbRof m@thé%%yanhgﬁbéMﬁésgaq§dabyor rounded

corners depicte ternative rn

confi gurat i on‘ﬂ'"’!’lﬁtedlﬂﬁ'i"‘gev%"ﬁ?e?’éﬁ% W)F‘{E‘H‘Bg éWEFaT'%?feta@é'ﬂ i, acpordaRfifeeze I n
accor dance wi with thénivéntiee obn preserveemesiial defamddo-ringsFang®r aji@rat@refdd®s, As shown
in Fig. 18, aidRak GUbARCwAfk: tndlRbR bndbr BsGf HoflRBEEnHidn! b

i nvention can be non anar. In other words, a portion of surface 74 can be
rai sed or el @REEHINel ative to ot her portions of surface 74. In preferred
aspects, the non-planarity of surface 74 can be configured to decrease the
vol ume of o-ring channel 26 relative to a flat or planar surface such as
depicted in Fig. 4. As illustrated In Fig. 18, base surface 74 can conprise
two opposingly sloped portions. In particular Instance, channel 26 can have
a mninumdepth "h' at or near a mdpoint of base surface 74 (approxi mately
equi di stant from each of corners 71 and 73), with such depth being

determ ned relative to an elevation defined by flange surface 36. [0076] An
alternative shape for o-ring groove 26 is shown In Fig. 19. As illustrated,
base surface 74 can be contoured or rounded to decrease the volunme within
the o-ring groove. The channel configuration of:Fig. 19 has a m ni num depth
at or near
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a m dpoint between the two opposing sidewalls simlar to that shown in Fig.
18. It Is to be understood that the invention contenplates alternative
configurations of base surface 74. For exanple, surface 74 can conprises a
pl anar portion disposed at a mininmum height that extend laterally froma

m dpoi nt toward one or both of corners 71 and 73 (not shown). Various

addi tional and/or alternative o-ring channel shape nodifications can be

i ncorporated to decrease.-the o-ring volune w thout departing fromthe spirit
of the inverWQzps04@077] In addition to the flange r @§TEREWATQur ati ons

di scussed above, the invention contenplates utilization of a conbination of
features of t%‘“ﬁventi on. For exanple, a flange region can be constructed
to have a decr eas@u im@hion@labmadiing channel such as described wi-th respect to
Figs. 17-19 and can additionally conprise a sloped, stepped or channel ed
contact surface afea Fushetasnshdtionkonpasg: descri bed above with respect to

Figs. 12-15. Protectivy at | I i i I 14 WO
2005/ 074640 PCT/ uszoo?fsﬁ‘g_‘%zwgﬁ ‘Iacf}g‘ée"g{“i’ : s@%ﬁﬁ@%&éﬁ%ﬂ&ﬂ%ﬁﬁ%@@%@ the
surface nodi fiaee#f {he RonER¥rPtien APthg vol unes  di scussed above. [0078) Al t hough
the Invention is descrdfiasg régidhateraiieo@nae rdifivitoanespuiéring dgith anti ar get s, L he
| nvention co i ] tries. The
descri bed In\r}%ﬁﬁé %/fégr[tgw%g%@{ﬁené@?&ﬂgﬁhgﬁbgh L"@Z%%i%“q%g ucg{ggont act

rubbi ng that coBRweHes: 858t ween targets or target assenblies and the

interfaci ng appar at us agwtdcliveSayer ovbaapiehst 6 potiorpsfttaifroptsuriaged sur f ace
protection nethodol ogy of the invention can reduce or elimnate particle
generation causedaby rMybRigOeconktiictid7@lclaPit RhorbiBiidPrSiodile RFGH LA@Ree W th the
i nvention can_preserve expensive ceram c o-rings and/ or apparatus surfaces,
decrease or ﬂ?%?f@ﬁt target contam nation and can result In increased film
quality and reproducibili t¥. 15 WO 2005/ 074640 PCT/ US2005/ 003437 CLAI V5 .
The invention cl aPned Thetarget constiugion:¢f claim S wheielh theprdtemtiy? s iy: a sputtering
regi on conprirsmogbla, sputtering surface di sposed on a front

4, The target construction of claim 2 wherein the ring of material is affixed to
the front surface.

5. The targst construction of claim 1 wherein the protective layer comprises
Teflon.

8. The target construction of claim 1 further comprising an o-ring groove

within the front surface and wherein the protective layer extends from the o-ring groove
laterally cutward toward an outer edge of the target construction.

7. The targst construction of ¢laim 6 whetreln the protective layer extends to
the outer edge.
8. The target construction of claim 6 wherain the protective layer is a ring of

material, at least a portion of which extends into the o-ring groove,

9. The target construction of ¢laim 6 wherein the protective layer Is a ring of
material, at laast a portion of which overlaps the o-ring groove.
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face of the construction; and a flange region laterally outward relative to
the sputtering region and having a front surface extending fromthe
sputtering region to an outer edge of the <construction; and a protective

| ayer over at |least a portion of the front surface. 2. The target
construction of claim| wherein the protective layer is a ring of material.
3. The:target constructionof claim1l wherein the protective layer is
renovabl e. 4. The target construction of claim2 wher of
material is éWPF%@ﬂ” g the front surface. 5. The targkﬂﬂkgﬁg(éﬁgtlon of

claim1 wherein thg prﬁie%hat\e&skrawsﬁ o R 6 uERin e Lr@Bctiv taydr B mbideget

construction of claim?1 further rs ogve W thin the
front surface and Mer%iwqfﬁ@teﬁ?'i’? ?W@"e?ﬁﬁ'@?tefe%{‘f"éﬂagtef?"Brﬁ?t?'h%"do ring
groove laterally out vetedstooatabext@ndiogfra theihger difmegdie t ar get constructi on.
7. The target construction of claim®6 wherein the protective |ayer extends
to the outer edgas. 8. ThEhﬁgétaémﬁotmasdlmetmrmar@fnpﬂdi@dﬁcfpeﬂh@rei n the

Protect| Ve | ayinabd yf:h 6 e JBLE s Wari v SRR BALLPALBlyhi ch ext ends

into the o-ring erein the
protective | ag@pveu agd Heoltggedss, anﬁa\merueindme Pr@F?CtW%BEQ" camprises B bele e¥anehi ch

overl aps the @iHhegeghgove. 16 WO 2005/ 074640 PCVUS2005/ 003437 10. The
target construction of claim®6 wherein the protective layer conprises: a

ring of material hQV' ”ﬂne@&gét%&%ﬁru&fo%?&aﬁh%ﬁ’ue%nﬂ%ﬁd at%a@(ﬂ?ﬁa%ﬁemr@”d at

const ruct i on BROEAITE" A5 NEoRBHBPRER s FRRGUAHETRRPEAIED  hrough t he
fl ange regi onmateta hofrgmt ilegstiors Wy indertghipdwd theat et nng dp@niogr i ng  groove and the
outer edge, and wherein the protective |layer conprises a hole aligned wth
the opening. 12. Tbe tasgebrirgengsticoetruaion edmgisiag:m 1 further conprising at
| east one opening a sputtering region comprising a sputtaring surface disposed on a front
face of the target construction; and
a flange region laterally cutward relative to the sputtering region and
having a front surface extending from the sputtering region to an outer edge of the
target construction, the flange region comprising:
a planar portion of the front surface defining a first elevation;
a groovs disposed within the front surface separated from the
sputtering region by at ieast the planar portion; and
a slopad portion of the front surface disposed laterally outward from the
groove relative to the planar portion, the sloped pottion being angled relative to the

planar portion.

14,  The target construction of claim 1 whereln the sloped portion is planar
and extends cutwardly from a first point along the front surface disposed at a second
slevation to a second point disposed at a third elevation, the second point being laterally
Inward relative to the outer edge of the construction.

18.  The target construction of claim 14 wherein the flange reglon is thinner at
the second point than at the first point.

18.  The target construction of claim 14 whersin the flange reglon is thicker at
the second point than at the first point.
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extendi ng through the flange region, wherein the protective |ayer conprises
aring of material having at |east one tab insertable Into the at | east one
opening. 13. A sputtering target construction conprising: a sputtering
region conprising a sputtering surface disposed on a front face of the
target construction; and a flange region laterally outward relative to the
sputtering region and having a front surface extending fromthe sputtering
region to an outer edge of the target construction, the flange region
conpri sing: adglemradssgoorti on of the front surface def poTmspod/odsuzrst

el evation-, a groove disposed within the front surface separated fromthe
sputtering regi ont?y abe lagebeonsthustiqnchelaim 1Hwheredrihe fande segindgtbidngrat t i on of
the front surfegsordipsiROR&fa beMioRlobink Yargs ioadh 8ompMNgithEplari QRi4ee." €l ative to

t he planar portion, the sloped portion being angled relative to the planar

ti . 14. Th i ; i 2] d ti
o ol anar  and extanda s EREEeHAldb Bimiis ifferodtBfibiy 2 gg{%ﬁﬁ‘?@ﬁﬁm Pourface
di sposed at d4l'sgesed Ayer theisloped pasipniobihe frant sstaze. (Sor laver of rapfedad epmarising eh 1 d

el evation, t heassaeaehbposf the goveip nonslstrigat Tdfloty, ceramie pthstics ratal, Weridaat-t he out er
edge of the cgnsi Jf%ﬂg&@Lﬁaﬁﬁaﬁg—é}a‘;ﬂep%ﬁﬁ]@mﬁﬁém%g&?édrc‘éfaﬂiﬁﬁl’gjﬁﬁéatn&%%{eﬁ‘ 14 wherein

the flange region €& seco poin e first point

16. The t ar geteld,cRd coneRiNatens el ai m 14 wherein the flange region is thicker
at the second point than at the first point. 17 WO 2005/ 074640

PCT/ US2005/ 00343714917 Thtatargebeagetructianres tlaimd tiirtirer odmpgrising an ddenidger ei n t he f 1 ange

region is thigRedindhroudBe fRg@RYioROI Nt than a portion of the flange region
conprising the planar surface. 18. The target construction of claim 14

further conprisi %-ahgﬁ?(%@gf&g%”i@Ha"r‘qugmgé'géed%ﬁbﬁL—"%‘ﬁ‘g portion of

the front surface, t ( erial conprisin t east one nenber of
the group cor@Mmdtq HePveto HBPRHIE: ceranic, plastic, netal, |ubricant- coated
Tefl on, |ubricant-coated plastic, lubricant -coated ceramc,
| ubri cant - coat ed 2Wet dhe tazgeticansirdstionaof pleimS0 whereirothe piagar ragins Is afirglet
construct i on gihaiGbg@biant whifeingd frdnPsiFadeSirther RIMAIBAIY §dond planar portion

substantially parailel relative to the first planar porion, the second planar portion

extending outwardly from the opening toward the outer edge.

22.  The target construction of claim 1 wherein the target construction Is
monolithic.

23.  The target construction of claim 1 wherein the target construction
comprises a target and a backing plate, and whersin the flange reglon ls comprised by
the backing plate.

24, A spultering target construction comprising:

a sputtering region comprising a spultering surface disposed on a front
face of the construction;

a flange region laterally autward relative to the sputtering region; the
flange region having a front surface disposed on the front face of the construction, and a
back surface opposing the front surface;

an o-ting groove disposed in the flange region on the front suiface at a
first distance relative to an outer edge of the construction; and

a aub-regicn within the flange region extending from the o-ring groove
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extendi ng through the flange region. 20. The target construction of claim19
wherein the sloped portion extends fromthe groove to the opening. 21. The
target construction of claim20 wherein the planar region is a first planar
regi on and wherein the front surface further conprises a second pl anar
portion substantially parallel relative to the first planar portion, the
second pl anar portion extending outwardly fromthe.opening toward the outer
edge. 22. The_ target construction of claim1l wherein t ..construction
Isg monol i t hi®t® ®3¥™4he target construction of clainl%GaH%ﬁ%gﬁmphe t ar get

construction yoe08RE biscedge tA WElorAl 8 sébohPGikhit: rBhfeSo 18 BtteViBESHS the flange
region Is co rlseq b Ithe bﬁ.{kl n late. 24. A sqputterl ng target
construction 69%?9%%@.”93”% forat 'Ff%e?se?ﬁf‘??ﬁ"@%'lr 9%9ng a sputtering surface
di sposed on a front face of the construction; a flange region laterally
outward rel ative ¥ tH&e &5t swptiusipnobelfinRa wheeein the subgedipreimsesali ng a front

surface di spasftbrarhirine dispostt withe e @bntlsliacgonst ruction, and a back surface
opposing the front surface; an o-ring groove disposed in the flange region

on the front surfgge dhefurod bdsfuofiith Allfi2siveRid HEaliGesiiheibhia gdoe of the

construction; and a sub-region wthin ange region extending fromthe
o-ring grooveUrENRFPOREY 074640 PCT/ US2005/ 003437 toward the outer edge to a
position at a second distance relative to the outer edge, the flange region
havi ng a non-uni f 8 m {The tkerbeepstastionot clein@Syhigrairelhd alrleasbene cigrnet ks get

construct i on gdharlePdeiini loabiBdridqlid® abbib olod ches. conpri ses at | east one
channel disposed within the front surface. 26. The target construction of

claim25 wherein sdie &he tdps Lon@RRIdHRERRI25 whefbin tRE BYIGHst &n6 Rlnrsfi@anel s. 27.
The target con ction of BI one channel has a

r ) alm 25 wherein e at | east
channel dept hs"lsgfs CH@?@' Ma 2 ?SQEE]’EP&P thays E‘EIB}.?P{]%V BTa}"aLr(?ﬁa‘é?“’f@.ba%e t ar get

constructi on saffacel ai m 25 wherein the at | east one channel is a

29,  The target construction of claim 24 wherein the front surface comprises a
first portion and comprises a second portion extending across the sub-reglon; and
wherein at least a part of the second portion: is non-coplanar relative to the first poriion.

30. The target construction of claim 29 whersin the second portlon is planar
and sloped relative to the first portion.

31.  The target construction of claim 29 wherein at least a part of the second
portion is planar and is substantially parallel retative to the first portion.

32.  The target construction of clai;n 29 wheraln first portion extends from the
sputtering ragion to the o-ting groove.

33.  The target construction of claim 24 further comptising an opening through
the flange region disposed between the second point and the outer edge.

34.  The target construction of clalm 24 wherein the o-ring groove comprises
a base surface and a pair of sidewall surfaces, wherein at least a portion of the base
surface is non-parallel relative to the back surface.
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si ngl e channel having a base surface that is substantially parallel relative
to the back surface. 29. The target construction of claim24 wherein the
front surface conprises a first portion and conprises a second portion
extendi ng across the sub-region; and wherein at |east a part of the second
portion is non-coplanar relative to the first portion. 30. The target
construction of claim?29 wherein the second portion Is planar and sl oped
relative to the first portion. 31. The target construction of claim29
wherein at | Su@e0s7gg®t of the second portion is pl arP&dUSHeF/0%37

substantially parallel_relative tqg the first portion, 32. The target
construction of cPai m%thmsﬁuﬁ?’}‘Ef"a'ﬂb?r“t“i”ﬁ "HE??@HE‘Q IFO¥HFARESESS put t er i ng
regi on to theaBseisutpcgragair ef sid®@all shifeces andy@t orificadidposed atdhe faint gifacen 24 furt her

conpri si ng anyRR&ihB GadeuPitd ik not Hshat LARERs bRidrPn di sposed between the second
point and the outer edge. 34. The target construction of claim 24 wherein

the o-ring groove ,conpf] ce and a pair of sidewall surfaces,
wherein at | east gg'porl%{laﬁgé%f’%uﬁﬂg’%%g@%rsrngurface is non-parallel relative to

t he back surface. 19 \AFPEUVIBY ®¥BYBA0 PCT/ US2005/ 003437 35. The target

construction of clai mehnyhiRbieh BxtdrdRg Gutivarl o@IAPRAUEMGREJIGHAS an sutdrase
surface, a paéJ %{t %qu]emgn_%%;faces and an orifice disposed at the front
surface, wheYer R P € base Surface is not planar across its entirety. 36. A
target construction cohghenrs wigin theflange egien.thrcharngil epmPrgingl ange regi on
extendi ng outward from t heaspdéts@dceing region to an outer edge of the
construction; and a channegnmﬁwi n the flange region, the channel

conprising: a base surfacée; an'orifice, a first sidewall extending fromthe
base surface to the orifi céfirstgewel pxigndigg Hepdhie|baseeiptaratodee a first pl anar
surface, the &#ise teUid sidsval Bemgrieiag & filsSilanapduacy; the basasrfackedridihgigsia fir st

corner ang! & it iike bOGAARRAG corfhoR Wi W nidEURl | OPPOSing the first
si dewal | and extendl ng
a second sidewall opposing the first sidewall and extending
from the base surface to the orffice, the second sidewall
comprising a second planar surface, the base surface and the
second planar surface defining a second corner angle within the channel, the first and

second corner angles being non-equivalent relative to each other.

37.  The target construction of claim 36 furthet cornprising a planar flange
surface extending from the orifice to the sputtering region, the planar flange surface
intersecting the first sidewall, whersin the first corner angle is larger than the second
corner angle.

38.  The target construction of claim 36 wherein the target construction is
monolithic.

39,  The target construction of claim 36 comprising a backing plate and
wherein the opening Is disposed within the backing plate,

40. A target construction comptising:
a sputtering region; _
a flange region extending outward from the sputtering region to an outer
edge of the constructicn;

an o-ring channel within the flange region, the channel comprising:
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fromthe base surface to the orifice, the second sidewall conprising a
second pl anar surface, the base surface and the second pl anar surface
defining a second corner angle within the channel, the first and second
corner angl es being non-equivalent relative to each other. 37. The target
construction of claim36 further conprising a planar flange surface
extending fromthe orificefto the sputtering region, the planar flange
surface Intersecting the first sidewall, wherein the_fi r angle Is
| arger than ﬂ?emssé’&'g%d coner angle. 38. The target C(};{:}@{Js?zhogrt%@gsﬁ of claim 36
wherein the target construgtd@Rtase: Monolithic. 39. The target construction
of claim 36 conprising a backing plate and wherein the opening is disposed
within the backing plate. #PM® target construction conprising: a
sputtering region; a flangefirsisijesdl aiendnglirongthe bdsesordbch tootme ohisespdt t er i ng

region to an outer edge of sdcBg GRWEH bgp6dih 'ﬂr?t@id&fvéllia!ﬂge%ﬁélﬁ%' wi thin the
fl ange region, the char}nel co I’PI 'cé]{%a 20 2005/ 074640 PCT/US20051003437 a
[

bass surface: an orifilghebas fiR@l¥ife: &% ending from the base surface
to the orifice; and a peedadyssudassadxiendippiasi thaspuheing regidn teitteanifdde, and

extendi ng frofehiG HBABE oA Hal6 Surkabs i ok &l@ﬁbt@%nﬁrf%b@?@ﬁrfa@é.ange surface

extending fromthe 'sputtering region to the orifice, east a portion of
t he base surface in - th I S e. 41. The
target constructi gﬁ o%hcgz%gs?%ggf%_}"\l/ﬁeﬁ%é‘r%?'ﬁh ﬁs@@%%ﬁ%&%ﬁﬁgpe defines a
first el evatidhnesyaiikst elpyptiorh @hereip theg-a shanae! cemprses atrgt widthiat the officgit h at t he
orifice ﬁnd dhd aeeeund witthHt the dhsd diffadenthe s&udid viaR beitGre@eciaadthusigt h bei ng ]
greater than i . i - L ng. i i_ni mum dept
relative to t%‘g% |£'JF: {gt% ﬁde?'"e@&ﬁ ?Ag(%ﬁég hg] ﬁr@@ﬁ? erpgd r&g‘é’ﬁﬁf‘ﬂgﬁ@ng%g‘ %]a?se surface.
42. A physi cafentiad pejft aipep e ibesesitagest em protection ring conprising a | ayer of
42. A physical vapor deposition system protection ring comprising a layer of

protective material configured to cover at least a portion of a flange region of a target

construction, the protective material comprising at least one member of the group

congisting of Teflon, ceramic, plastic, metal, lubricant-coated Teflon, iubricant-coated

piastic, lubricant -coated ceramic, |lubricant-coated metal, and combinations therecf.

43.  The protection ring of claim 42 whergln the protection ring comprises an
inner radial surface and at least one extension extending from the inner radial surface,
wharein the at least one extension is configured to insert into an o-ring channel present
in a flange region of a target construction.

44,  The protaction ring of claim 42 wherein the protection ring comprises at
least one opening through the 'ayer of protective material, the at least one opening
being configured to align with corresponding mounting holes present in the flange
ragion.

45.  The pratective ring of claim 44 wherein the layer of protective material
comptises at least ohe extension within the at least one opening conflgured to insert into
the corresponding mounting hole.
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protective material configured to cover at |east a portion of a flange
region of a target construction, the protective material conprising at

| east one menber of the group consisting of Teflon, ceram c, plastic,

nmetal, lubricant-coated Teflon, lubricant-coated plastic, |ubricant -coaled
ceram c, lubricant-coated netal, and conbinations thereof. 43. The
protection ring of claim42 wherein the protection ring conprises an inner
radi al surface and at | east one extension extending fromthe inner radial
surface, wheyeobsd7li@e at | east one extension is confi garmsodsmoismsert I nto an
o-ring channel present in a flange region of a target construction. 44. The
protection ring ofi6.cl aihmprRectidraingiofrlairh 42 phayele theipmtectivarpg doequfigwetioat | east

one openi ng tQALSUARNEEES of £4GEI sDitach FiRfoR of thy fanGBbGErddRb frofh A® Afingl €ast one
opening being confiqure ﬁ%Pondlng nmounti ng hol es present

dto align wth cor
In the flangeM2MEyPanouging b?theﬁggf'?ﬁﬁ\?iherfF‘ B9l ai m 44 wherein the |ayer
of protective material conprises at |east one extension wthin the at | east
one opening configured to insert Into the correspondi ng nmounting hole. 21
WO 2005/ 074640 PCTI US2005/ 003437 46. The protection ring of claim42 wherein
the protective ring Is configured to cover an entirety of a radial surface
region of the flange extending froman o-ring channel to a nounting bolt
opening present in the flange region. 22
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