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METHODS FOR | ONI ZED DEPOSI TION OF A FI LM OR THI N LAYER
wo 26i4BE360F THE | NVENTI ON The field of the i nvegriusmois®01798

thin layer or film production by using ionized

deposition. BACKGROUND OF THE | NVENTI ON El ectronic

and sem conductor conponents are used in

ever-increasi ng nunbers of 10 consuner and commerci al

el ectroni ¢ products, conmunications products and

dat a- exchange products. Exanples of sonme of these

CONS WHFARATUSOARS MIFA'HODSRORICGNEZE B DRPGSIITON OF
conmputers, cell phones, pagers, pal mtype or handhel d

organi zers, portablggfEgi GﬁTﬂi‘NLAﬁEROS or renote
controls. As the demand for ese consuner and
comercial electronics increases, there is also a
demand for those same products to becone snaller and
FIn%re Eor abl% for the 15 consuners and businesses. As
si ze decrease in these products, the
congonents that caonprise _the :?roducts must al so
c bhefiglderl rl@rm%?ﬁa%ys thig laygeer filmaradiction by usipgongged deposition.
t hose conponents that need to be reduced in size or
scal ed down are mcroel ectronic chip interconnections,
sem conduct or chi p conponents, resistors, capacitors,
BAQKGROBND OFMTEE INVERTION | Ng boards, wiring, 20
keyboards, touch pads, and chi p packagi ng. Wen
el eplecRBhic aad dehREhEVAsH onERERANERE Sn 3V E-ihedbGRE niMbers of
size or scaled down, any defects that are present in
conshiaer andgemneeseipbrientiosicpredugts, nfgnm@mb@tlmsa@ tstaad datﬁ-exchange
t.he scaled. dewn co ents. Thus, the defect
progis - ERaBies o0 g SEIRGE Forbuplf L seinefiii RS el petevisions
cor@MitRe rt%ﬂtphﬁﬁ&%ééeﬂepdlﬁiet%é b 1RAdRIT e 15 B 'p@ﬂablé fadios, car stereos,
pOSSIb|e befor € t he conponent is scaled 25 down for
or remetexenitplsr Ag It@mn@nd éorrasd aesymer andmoamnert:l@l ¢1@|fémnucfsyncreases

e e R T o B EEL R B S S8 e vt
con¥Binefs aall pusigedesand t he manufacturing processes for
maki ng t hose components shoul d be broken down and

ag%éggsd%%égfi%%g@&écg%s%gﬁ@uCg%?é%gsg% components that comprise the

prodommnmScako svod@tsarat xcdndrg ehianerp @xempes af sorneapihssdsomponents
in sone cases, . of layers_of materials, such as
thajBees) 1o berretuged 4p jsigg or Seaé%ﬁ?wg arq iTegleftronifaehap iinprponnections,

senﬂ%ﬁdﬁ%fo? ChlB rcomponents, resistors, capacitors, printed circuit or wiring boards, wiring,

keyboards, touch pads, and chip packaging.

When electronic and semiconductor components are reduced in size or scaled down,
any defects that are present in the larger components are going to be exaggerated in the scaled
down components. Thus, the defects that are present or could be present in the larger
component should be identified and corrected, if possible, before the component is scaled

down for the smaller electronic products.

In order to identify and correct defects in electronic, semiconductor and
communications components, the components, the materials used and the manufacturing

processes for making those components should be broken down and analyzed. Electronic,
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organonetal lic materials. The layers of materials are
often thin (on the order of less than a few tens of
wanesHosess i n t hickness). In order to inprove 8aTAUS2004/001798
quality of the layers of 5 materials, the process of
formng the | ayer - such as physical vapor deposition
of a netal or other conpound - should be eval uated
and, if possible, nodified and inproved. In order to
sentibq@rdocier e asis sionf daﬂ:keaaﬁamgemgrr@ohayeare obmpededyih abme cases,
the surface and/or material conposition nyst be
of layexg o rBRteTId B HER 25 @%ralaﬁaetaléﬂlex% TGS BRIl e FRtsHals, polymers, or

h
oS By R RSO 0 B b B
feWOfeni @f mageronad int thitknassp ulrtlodder toimprovedn g qhdiy of the layers of

material and surface of that material that is be
maiggiels: e PERsERidorRBEIthglayerorsu ppivaicabYRPar @%P@@FP&@@ ametal or

oth%r co?ﬁﬁb% 2 %Bﬁ‘l‘&ﬁe%%u&#@& astxcﬁ Hfﬁa’s‘él%ié“ giggggrab%mgm%g ch

a COI or collimtor are rb et we

tar et material d the bstrate or er. s
t e B g s Rove e plste o BRSOl e Mo B b8 REitap anwior
matriaP3RipRitionTRistbe ABiAred, §WintiAcE s d&é&*@ssdrﬁfﬁ @rf&‘)ﬁons detected. In
sputtering a target conprrsrn? that netal, the atons
thezast ABherdémesifices!bdayeyonleydreo mdteual llts bet tt actuslrlayarohayers of

travel th to th r at er .. . .
malehinf B b S fPritarte By P i EuRt REih b p ARt hat is being
used@BGRbdicRNhe MyeFBf AREkHAP l)ﬁ’ QUuBStratd Bﬁﬁﬁfei' B fRA At athe Miervening

expected paths after deflection and/or Iiberation from
apparedug, angets aw:cbll or cmiﬂwemr déspbarktplasad betwehe theurfgat matgrial and the
substrate renche hol es .i n .t he surface
sutghe o e srBee ot ARl TR e ot Sxitep e U eP et Flaver of
mefé‘l’%ntl%ea NBOESSHuBsttfe Bﬁ%u”tt@ﬁﬁg Bth?géitcefﬁﬁnﬁﬂg t}?a@metal the atoms and
nol ecul es |l eaving the t in order to achi eve a
motmnkes bmngcdﬁﬂedabmslubarmd fromathe tegget maliso traveflial pattote thérsubstrate or

surf a To this, en it would
oo g B BHERUAT o angvsin it SB R depiSitoRomtoms and molecules
trafHiRg Akt Sl ﬁlrdde Pé&é‘& b&hi BEerCRARDEIN ﬁiﬁ%relmeranﬁ)h #drh lthe target will
maxim ze uniformty of the coating, filmor deposition
unaen depasitidnamethe safase os silistretas mclu@oigl tenalnag and hbles at the surface or
such s t hose that are e| n rod 25 Hone I
SUS{TEiE; FORFELhIEICR) T4 RS o 0L S s s and
molddled ?eatvﬂfgt RO Wb &k Bﬂier W%@ a%oﬂe%'lf%ﬁﬁ d@f/)@s‘f't'i@l coating and/or
apparatus that redirect sputtered atons and
filmoh dloadueface or fubstmates nore uniformfilma nd/or |ayer
on a substrate and/or suitable surface. For background

pur pesEis end,Heweald bel desipd?s BN develdptdng B€ilisy & HepasitRsndpPhratus and
deposi tion apparatus as an mductrvel@%/th coupl i ng
3

spuffisting ehangbeg pishane that \ydbmweramgﬁ WiiREmHY gqarlpg,|fgmor deposition on
o o5 o P 2630 BAFENL SOk ROl WBaucos

Ho 11 I@ie@&ﬂﬁcﬂﬁﬂeﬁﬁ]ﬂswt B c s B46AREB3MAced inside the sputtering
PCT/ US2004/ 001798

chamber or ionized plasma apparatus that redirect sputtered atoms and/or molecules to form a

more uniform film and/or layer on a substrate and/or suitable surface. For background

purposes, the coil is present in these systems and/or deposition apparatus as an inductively

coupling device to create a secondary plasma of sufficient density to ionize at least some of

the metal atoms that are sputtered from the target. In an ionized metal plasma system, the
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primary plasma forns and is generally confined near
the target by the magnetron, and subsequently gives
WO 2@a8/06636@t ons, such as Ti atons, being ej ect ePlCT/U82004/001798
the target surface. The secondary plasnma formed by
the coil system produces Ti, Cu & Ta ions (dependi ng
on material being sputtered). These netal ions are
then attracted to the wafer by the field in the 5
prisfasaplsmh gorohio and isagertemilysccbﬁmﬁ:@mal( thaf terg)et bM rthe.aeagnétson, and
used herein, the term'shea ans.a r
SRR G EHES et ot oS Tt G DR proctl it Freiger Siface. The
sec-gﬁﬂasryfp'lﬁhﬁ fb@lﬁe@ ]y RO %%t@xﬁ RYERRPITY, a8 & 'IQ' iBas (dependlng on
voltage to the wafer and/or substrate.” Conventi onal
matavial being sbuﬂmrdd& $htss nodal idys aeed}helm sﬂtl\aeteé talthel Waferdlylthe field in the
nuf act ure ause of _the siz he ne or,. et gl
sheifl 165! 1PEe B 1?@1%&@8&8 (Walgn) serfatitp uS? Seieng s Bt means a
boélﬁlal%l 1381 flab RR0bdiREn aSp18RRH hndl any SolRP thrtfac% 3ThisMeld can be
di arretér to produce the bosses (supports and
cotonied b iapply)ngaf bibkdreoltage kesthe Waderehdfoe subistratsoul d be
desirable to develop thinner, smaller and ultinately
MOr €0n oS tioRll édtiseitid edls! Sotsanh D bXpensivs ahardifficult to manufacture
utilization with a deposition apparatus, a sputtering
begghamefdhe @%Qféh@ m@/l @rmp@hallmocwp%@grwede'ﬁ@rs@mm&ﬁ in some coil sets
a t%l%@ﬁﬁl% rod lhat 183 ut 1aJ (}8 %b(?lﬁ 1, 3d’en§. afod lte% té ero%ns u{hﬁ]bpsses (supports and

Rew coi1 S and Eort ‘set's W
cotrleb@érisBf iRl iV Ehéefdré bt &5ulu&fegﬁbum¢ fgdeieRy thRGalSRaller and
decr easing the difference in lifeti me between the
ultpeately masepost gdicienserils ang cejésels (s utibizatign wither d,@pymon apparatus, a
rea unber
oy R s aREe SR BEoh FPNiediblett Fiptolfu® BBRE' E phig o be
dediRBleas bREirOBhNhbReeGUolls anrkdilae@etill havdMRiRdad REF3 6fative to the
PCT/ US2004/ 001798 SUMVARY OF THE | NVENTI ON A coi | _
targei beiguyed, beadusadactrasing dielifierenngtin hf@ﬁpﬁibgwea}he@pﬂs, coil sets and
| east ane coi | eas e coupl ed t
targES by G g5 s eofop bl M PRSP R S sms haverto
be ERITRIbIVEQS r%ﬂade%ﬁﬁ béfOR: repMBIRS bbthSBE bdiPMASd tahkt. hods of
form ng and/or producing coil assenblies are described
herein 5 and conprise a) providing a coil; b)
provi ding at | east one boss having at |east two
support sections; and c) coupling the at |east one
boss to the coil. BRI EF DESCRI PTI ON OF THE FI GURES
Fig. 1 shows a schematic diagram of a contenpl at ed
boss design. 10 Fig. 2 shows a schematic diagramof a
contenplated coil assenbly. Fig. 3 shows a schematic
di agram of a contenplated coil assenbly. Fig. 4 shows
a schematic diagramof a contenplated coil assenbly.
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Fig. 5 shows a schematic diagram of a contenpl at ed
sputtering assenbly. 15 4 WD 2004/ 066360
wEOAE3604/ 001798 DESCRI PTI ON OF THE SUBJECTP(VXUI16R4/001798
Thinner, smaller and ultimately nore cost efficient
coils and coil sets for utilization wth a deposition
apparatus, a sputtering chanber system and/or ionized
pl asma deposition system have surprisingly been
Swawakyordarikveitibnbe di scl osed herein. These new
coils and 5 coil sets have a simlar lifetine relative
t o tAevit &E@ELlyREAdEribEEtreiR %@Q@ﬁ;tn?s‘és 8} atledt &R doilehnd b) at least
decreasing the difference in lifetinme between the
ong bww,ouplgq? fo e ekleagi@ne eeilyathsraipihedt least onpbosseomprises at least two

| east . ..dec et nunber,, of tinmes the a rat us,_or. .
RS riIR e B G T Gyt et PR b 8o e s B Gfiped herein
andl e8InpHEd) PRSHBinkh&oEOb) pravidideddt 38t orld bRk H@xﬁn% @t least two support

acconpl ish the goals of increasing the cost efficiency
segfons;rradsocouplingdhedileast e bass & thaicpid decr easi ng t he

anount of material used, mnimzing the difference in

lifetime between the coil and/or coil set and the

target, and maxim zing the uniformty of the film

BraeeDEBGRIPIGNGE Ti@y BiculgRosi ted on the substrate, a
coll set has been developed that utilizes smaller

Fig 13818 b sORDERR MMarh B 8 QORRPRAM UROESI 1 1 1 zes

Smal ler, thinner coils. Specifically, a coil assenbly
p . . : ¢
Fig 3 8RS RO Rl 84 cSBERO LR R ResfhliF S e

0Ss cou
wher e t he at ast, one _hQoss

.l east one coil, [ I

Fig Py S Bscittatic AT pde s R B A S et hods of
form ng and/or, producing coil assenblies are

Fig dshpvp @ chrspatic dliagiem ob pspntewpkyedsoghassalya coil: b)
provi ding at | east one boss having at |east two

Fig Jpgpows asehsmiasiostiagnand of p codtampblatry sphigerintg dsecmblyone
boss to the coil. A contenplated coil assenbly
conprises at |east one coil and in sone contenpl ated
20 enbodi nents, a coil assenbly conprises at |east two
coils. As described below, contenplated coils nay
conprise any suitable material including netals or
netal alloys. Contenplated coils may have any
sui tabl e thi ckness, depending on the needs of the
application. It should be understood; however, that
t he bosses described herein allow for coil thicknesses
that are significantly |ess than conventional coi
t hi cknesses. In sonme enbodi ments, contenplated 25
coils are those coils that are considered "thin". As
used herein, the phrase "thin coils" nmeans coils that
conprise a thickness of | ess than about 0.2 inches. In
ot her cont enpl at ed
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enbodi nents, coils conprise a thickness of |ess than

about 0.13 inches. In yet other enbodinents, coils
W@ eompn6ase0 a t hi ckness of | ess than about 0.1 i PChES2000001798

about 0.010 inches. The coil may al so have a hei ght

and/or a dianmeter. In sonme enbodi nents, the height of

the 30 coil is less than about 3 inches. In other

enbodi ments, the height of the coil is |less than about
DeSCRE ARG ARG EPEMASAR04/ 001798 2.5 inches. In yet

ot her enbodi nents, the height of the coil is |less than

aboptingerl 86ANRS and\BRimatdly A& Eos BHRMUNIBSIlSandicdd seifghitilization

of the coil is less than about 1.5 inches, In .
withddipasitinn appeahiseappuitesitg chithbes sgserd [2)d/eb ipmzedgdasgra deposition

sysiare AtpRaTaD Teengr msghd §ift be gisFRR R8s Hhpscnay coils and
coﬂf%é?sto%{evte asﬁfﬁl%ugﬂﬁtimef’feféﬁ% ﬁm?ﬂedﬁlggt ROSS(RA) bavaseCaupdted earlier,

col rough a screw, a bolt or bolt assewbhy,
decaeaink dectli ffedents iniffesines etwben thetabdedikseistantl sargess weald, at the very
utilizing conventional K wel di ng technigues.o
eashostohen O SRPBHT 116 (PCOIRAIG0AL S Lger i 1f g gfft dBhm to reptece
: ' e wehidinAgarodine boss(es) may al so be
Cm%%%%%gg¥%£§ﬁ%nldﬁk%en Rhéﬂgoil is formed by using
conyenti qn ' i L #188 coils and coil
o 3L P e BERLALSR ED BhBr oot and o
setP 05 5le AeEieBing At @AGInA of dndieiadiused miinirhiaingathe IdeHistnenie lifetime

boss m ght be coupled to the coil material. It _shou
berbecmitesuitiog(er CHb AR tho (HER, FMEnEIERG e gHBHRY of the film,

CO?’@%&%@@E fl%yseF %%o%itg’djj)ﬁ a ﬁlbg‘tpe@@ea a1 4P pgs ﬁ'nietnfffézgﬁggde glat utilizes

nt1oned are subStanti a

sm A Qi dhetéd W sée lafll 1D 5H8E erffb@fimenits futifpsrsinatley itiiendrivails.
couples to at |east one of the coil material, the

Sp ugggd'iﬁéh@ly,c REenBl & defdriRBUERM thAR odprisdsey ki ledstdne coil; and
connection material. As used herein, the term ,

b) Atdenspbrediossremmiedao vy laasi one goil atanein thegtt laagkpnsdosscogiprises at
matter or conponen adhesi.ve,. attachnent interfaci :

leaglaiveq SWPDOTt BFCligNg, hﬁ‘?té%ﬁ?s gﬁ fpriyng, an rcgfo%ggl.tnga%)tﬂi gér%&]ﬁghes are

de%%}é\@ﬁé}eﬁl%d%E is@h) ﬁi%tvlkﬁﬁ% DEo0i HYRARGHLE at Ieast d#dibogs having at

ond forces such as coval ent and ionic bonding, and
leasiomeotnpport edctiess; sud b) asipifagtheet loagiaing bosslodhe e@ibt at i c,
coul onbi ¢, hydrogen bondi ng and/ or magnetic

at t agdnt@Rplated c610 atsenplyadonthrikes rttmtiomemniisindtiheotbe sentemplated

i, A6ol SGbIy CHEPEPTSHT oM BHGYARE, AP (e Soel gy sayigmplated
empadingants, heoi aaseably cRBPEFGSAf L ; ,

necessary.that f. . i ' ' lated coil
col T RBbieo Rl el AEIIPASH TR B molSr bl B Sroxpplod ol
md&Qdve FRY sGRIAK thsenba) depantingneh thbeeads dfehs tpglivatiomodisshould be

may conprise a tantal um all o_yé, such as TaN. T]Q%él
understepilahowssed thes the basiee desrsibpdaeremngllavh g §ykthigigresses that are

sig%lijt%cta?lﬁgf ‘leesrsrﬁ{a%rcioﬁxlzénti%ﬁglhcoﬁschichlesses. In some embodiments, contemplated
coils are those coils that are considered “thin”. Asused herein, the phrase “thin coils” means
coils that comprise a thickness of less than about 0.2 inches. In other contemplated
embodiments, coils comprise a thickness of less than about 0.13 inches. In yet other
embodiments, coils comprise a thickness of less than about 0.1 inches to about 0.010 inches.
The coil may also have a height and/or a diameter. In some embodiments, the height of the

coil is less than about 3 inches. In other embodiments, the height of the coil is less than about
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25 those listed below as suitable for the target
material, however, it is contenplated that the
woraoens@ho Wi | | conprise a material that is at PERESE2004/001798
simlar and/or conpatible to the coil material and/or
the target material. In addition, the at |east one
boss may conprise a dianeter that is significantly
smal | er than conventional boss dianeters, including
2.3 nokes. dn geretledr enmbedisnedntsathedieighe otk coidisaRWhanbbéut 2 indhes. And
pr.ef er @9 enbodi nents, the dianeter of the at | east
in B%Y é mgniseis height/gs thoeeil BdeIdrambPUSS Guheo01798
than or equal to about 0.5", and in additional
pr effe pddition aisonlemetes coillasseibdyretmeprise$ attlbwst ere botsmpled to the at
B R b
ConhaRfaRd Bod(cd) %%SEOLPW& to %egédlpﬂfro@haa{‘rﬂr&f/ Sa bbIR o¥ Bblt assembly, a
ot her enbodi nents | east one boss nmay conprise
Weﬂ@ﬁgJ@m’f deesin thedy eﬂd@[} eint IS §¢ra‘pé$1,’£1hsmg esna&ntidrod welding techmques or

ol 35 P W LRSS 30! G M weting. Th

bosPE bk W0 B8 %rﬁfedﬁﬁ"@m@'ﬁiﬁl’ié@dﬁccﬁ}’l@ 'f&ﬁﬂ*ﬁ By géiﬁ%&ﬁwe tlonal moldmg
conStruction of the coil and/or coil set: ?

techwigues sitchns injditemetddiogof t he at | east one: boss ar e
formed by coupling together support $Sections, wherein
eac Figiep a4 slwidheﬂﬁaﬂitaalagranﬁloﬁmb ®bss d%@fgn&‘)éﬁf&hﬂate@ﬁ@rem and
cont enpl at ed boss 100 shown in Figure 1:-conprises a

hoyjaf ?ﬁStP@e bewimight bffeumlﬁ@to thaéolhrna'ieanletl@nhould e updrasteqdy however,

o SESS RS MBS SR b LG S 0o

mehtiosdd 8es11bsmnt1dll}0mett h&hsd:c&eﬁ)éiﬂ,&h@&nh@‘bbﬁe me8f 4 supPét device that
that has a dianeter 125 that is larger than the
coplefvia afr leagtoonst of the qoilrwetesiale the poutteting chamberlmotegink and/or the

L S A BN T
attdvdhest aﬂ‘ th@rpads o BpBRREtor 3@rhp&he(nfb<{bdl§é§ﬂ‘éﬁﬁttab§rn§1ﬁﬁﬁﬂeﬁgemé Phaterial)

this 15 enbodi nent, the first section is coupledt
or 3 plysicgl and{oschergivat %@a@@@ belavese Vo mrts off mafter or components including

boﬁcpﬁ)trfeg‘g{l@t a%% %&léﬁt ah!l (Jﬁuct eagr © %%p%ﬁ%%gse sugl? as Van der Waals,

REVEoRe
eledﬂlcﬁs‘tﬁi’oe rabulsmz)ﬁ; hytheigen abadia aﬂd/@ffﬁia%heﬁché’t&aéthﬁl olh&dntemplated
boss or bosses coupled to the coil. The at |east one

emppdigepity ﬂ@olmﬁ megderznd cpmprises the sarho swtesislips 8t qodl andéor the target

as _man n,boss coupl e 0 the
mafiel R0, s Ao B8 GRS T B R S o et an e
tar@ét hna@efnal BOthk REMB.OES eRBMpI0 Qhéib&PmQQékﬁﬁﬁ‘i’settﬁltﬁlhﬁl dfﬁltlllesat least one
of the deposition apparatus and/ or coupled to

boss|neast qanaslse adritielmi ey, suEh gaifel. 2- 4 show conterrpl at ed
coil assenblies 200-400 wherein a plurality of bosses

210Th8 tiitearad ugktlo preduce tip teds hmyaonpiise 22Psui@BIR amerial, such as
420

420, re t hat COI|S such_ as coi
th0ﬁ%3§te b%fé Welu S%@Ble fey 5‘\? tgigebmaichialy hawevesy irih sarfemplajpsl that the
mafial will comprise a material that is at lgast similar and/or compatible to the coil material
and/or the target material. In addition, the at least one boss may comprise a diametér that is
significantly smaller than conventional boss diameters, including those diameters less than or

equal to about 0.7”. In preferred embodiments, the diameter of the at least one boss is less
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the coil assenblies showing only the width 240 and 340
of the coil 220 and 320. 25 As nentioned earlier, the
whoms/oeesedesi gned in part to provide support fRCT/UR®04/001798
coil material, s oit i s not necessary that each and
every boss be coupled to the walls of the deposition
apparatus. In sone enbodi nents, the boss may couple
coil material to coil material. In sonme enbodi nents,
thather dguslstoabdiind.5’h asd ésadudtionahprefepred eirbe disngmog ke diameter of the at
tFe coil ., buﬁ al so act as he%; transfer devices to
legst anrshass iissg th ggmqqargto P¥t Ghd/ or the deposition 30
chanber/ apparatus to the outer part of the apparatus.
| n dBEemE Ebarmeais the 4 deapleane bopnenshpnises 7 siag shape and at least two

. . / / 79 ' [ d/ t
it N
diffpeht gy stle€and/of ARnidtas Sfependifhs BRahe hEQIY dMiBe CRitbmer and/or

and/ or the chanber | eads to a nore stable secondary _
vepllors the reqiimenits off aidepasition apprratistandfer thennatesinlsiavailable during

B B Sh P A0 0L O st
boaae GbrneMpAtduplifg tehetRE shPof sBBidHs] WherdHaBh shffort selction has a

target material. In additional enbodinents, the coil
digragferb eF gyr exaopéal onashntematatddt bass 10Aishoven i Figwnedl t@mprises a first

[ ' il .sets. The . .
sl 18G9 5| 898 P, S BlacE T8 S iy e o o
shepppdndlascs@bedtor B0l Rit @toupRELOthe $RstsEARH 110, thE is coupled to the
suitable to the snall er dianeter boss design and, iIn :

cod ene theirbatis daneter 12 that isdargrmihie thediiametert 1 et the fiat section 110.
el O AR PRR ablfaf ot el adt St el e 8 T hlles At s n

veRPIANGN bif G| scR hoREAARE aCipbof &crevh t(n&hﬁwu%t) big applied.  Tn this
understood that the current "and the size of the sses

emgpadynamt,cibiel firsh eedtignvie rceuplod ¢t e coid thwugls the abdoadtsection. It is

cofteliBod et Bt B et e TRt SRoRTL e 2P thH ieh bosSmay have
a FTEREYORY sifey Slkhpk RAY/of BRNEER A tthOMNL S bdsh Br BELRES: gfé/d% the coil.
nmol ecul es are nore 15 uni formthan conventi on

app i ; :
Dbl 08, B DS ROy SR ol macrit
as Benpagtgn bystconpledatthywnl dataial. Loy bitREer@b&diMRh®, some and/or all of
devi ce/ appar at us. and/ or mechani cal setup and a sinple
theRash gry g rlsogepleritn hegvals #f thedeapsition apnsegtas and/or coupled to the

' ' rf material.; b ul .
cBELATLAERLIRG. Biaheroid 355 S0 EL 2w bt Apy 00 erin
plofiftp s€dodses 2 1Y B30 iag@t i Maretchepledad 4 bl 280,136 aR@420. Figure 4 also

mat eri al__on a specific maintenance schedul e; and C)

shopaiihat Godlg geeh asrr@ildh20deyent heiglt 434t Figures 2 and Berdgverhead views of
the{cgg%%éréﬁg?n%? dhRhin€lonll) M2k 1 2R6 SEFS4S S SRR I56 TR 35,

As mentioned earlier, the boss is designed in part to provide support for the coil
material, so itis not necessary that each and every boss be coupled to the walls of the
deposition apparatus. Insome embodiments, the boss may couple coil material to ¢ oil
material. In some embodiments, the boss and/or bosses not only provide support for the coil,
but also act as heat transfer devices to transfer heat from the coil and/or the deposition

chamber/apparatus to the outer part of the apparatus. In some embodiments, the heat transfer
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Sensing devices and sensor systems contenplated herein
can be found in United States Provisional Application
Weniabesb. : 60/ 410540, which is incorporated PET/E5I004/001798
its entirety. Methods of form ng and/or producing coil
assenblies are described herein and 25 conprise a)
providing a coil; b) providing at |east one boss
having at | east two support nenbers; and c) coupling
device imand/@asts lomen hxas pipedo themelbhdat ol thothangsed bpsputleing area.

e Ao SHRR IR A ca) AU AT e SorRostabieedary plasma

witHoef ggmtﬁlagnt%gn{,&ggﬁ one ‘boss froma supplier; b)
preparing or ucing at | east some of the coi |

and/ S hou mat er.i
pr 0\}1::B d e%gl@magannalgﬁ eérs @o his (lgeeagtzcr)]n BPsSe e Slp?lg% ﬁpﬁnﬁﬂse‘o lany suifable
mérted ulgdt iy at le&st(?sﬁhilaratﬁ dh@lor thepaiblé eRfle HRE AR hiti/or the target
house using materials also 8 W) 2004/ 066360
maperiludp @dditional Fpebodimentsicihel coil npydwe preduded swoldlet oir is dhinner or

i ng,of the at | east one boss
smtahgl t&l?lﬁ@&ﬂv%p 1onali]cmgs a1 /o&g Is?tghed by utilizing one or

f the.c mathods and . appar at us
zf\éaﬁ’sﬁgﬁ?l cﬁPSE‘EFg@etg F &5 901l sef Pihe depastiippeapgaratus can be tailored

an8BPEQTRAtSE SIRYHIE &S hB tha@érgﬁgné%ésb%g%)&%%%d Ciﬂ IRhs éﬂlﬂ]&hmems

a sputtering 5 target 510 and a col
thep$roalber idiamasér matsselsusﬁd 50 pwhieceile dofleinspdértterprodnct argi@tlar atom

e e IR deh 8t 8 Ghe FuNeRtiopnb ool oMer Icobgist. It should be
und ¥ 8@ thatine! cﬁﬂ‘%ﬁt agﬁ?h@ﬁfegofﬁﬁébofbé % cg/'}ghél.ﬁcel f\x{bgl?g)%tether to be

on substrate 5 y atons sputtering
swigabQs toSprect ‘érelalt[gns andjetmolaaidessimit eyuittegedt fesig eic target to the surface

I h t hat shown in Figure 5,
on R BB S L GRS SRt Fhghs SPosiign 8L EE dfes Aoependrlos are more

unﬁbﬁl?‘dﬂﬁ QSﬁ‘\%‘nﬁgneﬁ P%eﬂgtug BRd e abEQ Qllr?é?l?lg Ip'r@@.lt Lcunentation

used in the PVD pfocess. Sputtering

co mh%Uﬁlleaélﬁlgoc{] r?t' r}t 8 8158 8%@({ ﬁlgtg énacll X rafggﬁﬁpg,r%/tst%m tﬁat would a)

a core ert &l

Coﬂﬁbﬁ.\ieﬁh sitpRr @vﬁbe/etpb@raﬁisreﬁﬂm WBdHahical sdiSp GRYPI %ﬁl@ method for
the core material through and/or around a gas chanb

deféwnlllg’@sw%atf{\émouﬂ'ﬁéi/@mﬁf@al@@tmpéa saifaceod matriel; rbammdaioufy the
COITpf i se the

PEhem ¢ aﬁ I%al i SAIEBHEEN 8?1 f ppcbng %ﬂ én%qséﬁ%’ﬁ’lgaqhe Quality of the

mafeieeoiPa @p‘&m@ﬁh@m&ﬁhcecs‘éﬁm% ah®B) Whullih&nRH Elﬁé’)’&eehmmate material
mat eri al maybe altered or nodi fied to be different

wagly radhging gmdfdneclisoinetingapremiagire réplacensnt entyeptinefitis, material.
el SR gt ShRB s e ERERFRi Casoip SEREY rimited States
Prdvsienae Ayp mﬁh&hti%ﬂ’@éﬁhmb‘t §O/4Y\6W09whfchrf§ﬁlcg okdf&?%érgi?tin $€ entirety.

det ect en the target's useful |ife has ende
whegRiidds! 6t forming and/or producing coil assemblies are described herein and

comprise a) providing a coil; b) providing at least one boss having at least two support
nﬁembers; and c) coupling the at least one boss to the coil. The coil and/or the at least one
boss may be provided by any suitable method, including a) buying at least some of the coil
and/or the at least one boss from a supplier; b) preparing or producing at least some of the coil
and/or the at least one boss in house using materials provided by another source and/or c)

preparing or producing the coil and/or the at least one boss in house using materials also

8
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20 inportant to deposit a mxed | ayer of materials,
the surface material and the core material may be
WO 2004066360 t 0 conprise a different el emental NMEREUPSHN/001798
chem cal conposition. The surface material is that
portion of the target that is exposed to the energy
source at any neasurable point in tinme and is al so
that part of the overall target nmaterial that is
proditced deprovided fim houwseer at thergocatic. o Theob@slitgas thd@tlead ¢he boss and

desirable as a surface coating. 25 § utterlng targets
i, oY 2t b9 Groaerdsbed Ry e Gl § weakipt o6 dhsAgapling methods and

apﬁﬁtaf%ﬂ’sg?éwgdggldlg@{gségqler@ reliably fornmed into a

Sputtering target col and/ or bosses; b) sputtered

borF i B S alBRly ETRHAlRE et e Sl inprsinga sputring

' tarfe®r STONGda coﬁll 52@|W1€H a pm%tgjé §080skR)525, Wher@intRE %utf%ﬁng target 510 is

surface, It should be understood that although t
cogplied to @bml;rpl@tess Ofranémihatesn thiaeil éz@lswuptedm gidedsh enesad@vau 530
th e ter sbel tter 30 t he

tht o iglft atni'ea Ipn oss yFJé{iZP(Jatts 6’9@1 gtﬁa&? S gQ b¥ 6toms sputtering

ﬁ(ﬁlﬁﬂﬁl’t e1p51|0nar| I y on the coil bias WI th
2004/ 066360 PCT/ US2004/ 001798 respect to the plasna

and Sﬁ)ﬁﬁeﬂg{)ﬁféget 'uﬁé gtg%t %{s&nﬁhé%n%l?cﬂpal @a? dnd@ po! éne]glgure 5,

make “sul t sput erin coilT's an

coatempiretdiheseinmpinpkisahiyayitable sighe ahd viee AopshdRipson the apphcatton and
conductive conposite materials, conductive nononers,

ingE1BEIPP ISRR LB rhe PYD BEfGeHas RPN egets meramted herein also
co&%h% a Mfé{pﬁgé Hltl& g 5(51%%% Q&ta? \Jvﬁch 1 ucféis ﬁt ba§$1§!g Ehate) wherein

term nmeans OSG

thd hefade hlacgial ﬁmiuf)}eb k®the cofe ﬁtﬁt@nﬁ&hﬂoﬁgh end/bedrbu®d a bA¥&chamber or
El enents, along wth those elenents that have
a%rétlgé}m i K E}Féaﬁé rpgtedal andcepradnaenial dupy gmﬁr@léf pemnprisn the same

nth etﬂakelﬂﬁ a@l Glﬁlgﬁ Jﬁ?@o%ﬁlo %p%ﬁentt RE Eﬁged ele n‘t%aé dmakeup and

ements t ve el ectrons

cham(taﬁcd)nqmbjtltoﬁlof t}&u;ﬁftﬁcbb"lﬁatﬁﬁalttm Hé:lh@ﬂeﬁdfbr Q{odﬁﬁ&l to be different than
el enent. As used_ herein, the phrase "f-block"” neans
that R e remeifrial 1 apos smbodinessts, diessurfars matprishandithe gore material

10..of
cofefL B SHEA UL R D HE R0t O P BB it
wineed @hsayl Brcimysdetahi foadvtesiwhes ifhd @efet’s skl tife RRABED or where it is
. nickel, iron, zinc, vanadium zirconium alum num and

ImppTAR HLARPOB S Bk esdtYsE pEmateritlabasufece matsbiland thd gore material may
di | d
v STt R 0 B i o

g o Bﬁb? {sjlttulcfle}%g H%aﬁh%}rﬂ? 1 t%@gftg)ﬁ’o[?{heeit%rg%ﬁ trllgégcg)lg?qdl 10 (t:llleue%grgy source at
an} ABASALAH pdTRAA Bifleb 1s]a'§%d thét%?ﬂ %Tth%'olvél‘iﬁ Igéfgﬁlﬁé?aq Pat is intended
ere ed netal's

Iron or a conbination t Mbst prefe
to predhesdome apfier mokbwles thataradesienblevisramnfaeserhting.
materi als, tungsten, titanium zirconium cobalt,
t anSﬁhﬂﬁruﬂgltﬂ’gbﬂsjmoﬂE aild/ 61000043 @ia&%@nérﬂgf@ﬁfpnsgéﬁ@rﬂ?étﬁﬁl @fat can be

a) Pe?tqlt)l(}e/r}pl aetdel(rjltoag g et et ed

puttering target, coils and/or bosses; b) sputtered from the target
(and sometimes the coil) when bombarded by an energy source; and c) suitable for forming a
final or precursor layer on a wafer or surface. It should be understood that although the coil
comprises materials that are considered the same or similar to those materials being sputtered,

the coil may or may not sputter atoms. Coil sputtering depends primarily on the coil bias with

9
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materials, include alum num and copper for superfine
grai ned al um num and copper sputtering targets;
wW@bkawaieddng copper, cobalt, tantalum zirconi unPCEOS2004/001798
titaniumfor use in 200 20 mm and 300 nm sputtering
targets, along with other nmsized targets; and
al um num for use in alumnum sputteri ng targets that
deposit a thin, high confornmal "seed" |ayer of
resploctmionthin plasiizd aigd feawefet. aWdteriald that Bedit Gntb@plAREaToSh 81k uitable
that the phrase "and conbi nations thereof' Is herein
SPHSEHRSt Brgabarcoils atnd/giebesseapise Mgt | metah aklpys, eoonilyetive npolymers,
COH%Lllj{tl,?g rcl%%to%ﬁé’ I n&?ertiaﬁ gceotnﬁ %CH‘lo a%‘“% @}éf@cﬁm materials, hardmask

maters artd 213 otler sﬁlfh@l@pﬂﬁmljﬁg@n&@nﬁ5 AsRis@Midr8ifahe term “metal” means
conbi nation of netals and other naterials that nake up

thqqqglewtstl]éaq%@ntﬂm— ¢block gl@d;]hbloégoﬁth@gglqdm @bqrgof the Elements, along

wiﬁﬂ?pgei %é.ﬁgltgtllhac : a&é me?aol)}ﬁ(& ggopg%g:s sg?ﬁ %sté u ar | gteggl;nmnium As used

hetoigttied phradesa-B1oe ufems Mdse¥rmenB it haRs AbctFdR BB @8 34, 4d, 54,
netal ceramc conposites, netal polynmer conposites,

ang §d wémlalsasﬁrr@tmfbng H@tnapleuwﬁib@ﬁ@@gnt Asluggdherg, the phrase “f-block”

megagmh%’gg)él%ngn S E} ;}Vﬁg B:ﬁ? @lﬁggﬁﬁeﬁfﬁ%ﬁﬁ?ﬁﬂ%ﬁﬁgﬁﬁ(ﬁ% the nucleus

of fResphok uﬁclu@ihg tHeQinth&0@Blahd theABREHSPrd 68 mBafsMdhle titanium,
titanium iridium 10 WO 2004/ 066360

siljporry 0@921@0@@9@1 rogel, monconé, vanadiumgsitenjuns, lyemum and aluminum-

ool A, S D Bty R G an siver
tun'sgﬁtehnﬁﬂﬂ‘ybd@ﬁ’thﬂ B&SAR SronBelisnb HRRm gPladc&ﬁ’ﬁHﬁ[on gl More
ger mani um gol d ni cke gol d nickel indium gold
pr qfau ¢Chdﬁtamln<3@¢@0@h@rs@ihmnw tvgtgs@nsmtammn cobaffolantakin, wexgnesium,

o o S RO S i BRAE BB BT
coppeld [0t h h@dilkAtnuRahdsed bR lale Phidfenp Itl@&!ﬂhﬂl'il Mirconium, cobalt,
rhodium silver arsenic, silver copper, silver

tangadiini umbusnlw ¥ coubihatien Ithﬁefl’OfpalE)taam:blempf somtemplated and preferred
i rconi m num C

t
R Ry 1B R B s 1B BB pBred G hiigend. copper

spiilehiaB kdBats; GNIAINLE L GHRE 8bbalC AN H P EBRYAN SR itanium for use in 200
pal | adi um chrom Um nanganese platinum  ¢hrom um

mlﬁﬁn@/wjbnmﬁpu@m@fﬂmsr domewithy n’qhemmbamzec}:m@etsnatm aluminum for use

. alt zircani 0.cobal t Z|rco odi .

in EBBTm S0 e s LT iR det oD gt a5erof Bhuminm

on€%>I Shi BB ek T Bshol oSl wH¥er s'td'o‘ar‘[hﬁtafﬁé gfn%@ 0T B Btions thereof” is
ilicon oxide, chrom um vanadi um c¢obalt chrom um

hel@obasbd topthearthairthere masflbp neetd) ahpurcthes ansomne qithd sputtaning targets, such

obalt c rom nt m .cobal.t . chrom um t.antal um
o5 & PR P et P i OB An R BBRORb U baRIoF b pmay be an

int&foRRl déﬁibu%*éﬁb‘fn‘lef&l@@and@tﬂéf ﬁﬁl‘tér'mst ﬁiﬁ?e[kte u 't}‘fé%g)luttfrmg target, such
cobalt ni.ckel chrom um coatnlc 1ro
as tioekietgetsaonipuising alloys, borides, carbides, ﬂuorldes nitrides, silicides, oxides and

others.

The term “metal” also includes alloys, metal/metal composites, metal ceramic
composites, metal polymer composites, as well as other metal composites. Alloys
contemplated herein comprise gold, antimony, arsenic, boron, copper, germanium, nickel,

indium, palladium, phosphorus, silicon, cobalt, vanadium, iron, hafnium, titanium, iridium,

10
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15 cobalt ni obium hafnium cobalt niobiumiron, cobalt
ni obiumtitanium iron tantalum chrom um nmanganese
WO piodiosasyo manganese pal | adi um platinum manganBGEUS2004/001798
pl ati num nmanganese rhodi um manganese rutheni um
ni ckel chrom um nickel chrom umsilicon, nickel
cobalt iron, nickel iron, nickel iron chrom um nickel
iron rhodium nickel iron zirconium nickel
zilenigan asgstenlistie] pMamad] thitiluilig %ﬁl@fllthiuhﬁﬁiaﬂgalﬁ%@éjéﬁnum and/or
combi nations thereof. 20 As far as other materials
the¢igen. FPEcide ﬁkl@wpn@lu@fdgqi@metimorfyogoldprﬁpn@r £a1d bomngeild copper, gold

ge&g’ﬁ%ﬁl‘l}é@ﬁg/m 'i{g gn%?ei 161‘81 ol F&gqailgdﬁgrgb@%){agﬂ g&on?sr %old silicon,
goﬂcarsﬂﬁrspla‘@ﬁhﬂls ﬂdéﬁ’tﬁluﬂpsé:ﬁ@ tidlgb O BRB, le@ad'lﬂrﬁththﬁmp Yalladium

exhausti ve): rom um bori de, [ant hanum bori d
mwwuepﬂhlmlwm jiglsel, nlabblﬂmmakl@th@iepaltadnm lrlunmwnr pleféqum rhodium,

1 bor.J diu ride
sl ARG R Ber SPGBl o PBLR G osivgs tanium,
titamu RHeE AnCa R cdpheDi AR Hiici, alﬁfnhﬂlﬁ?ﬁh&ﬁ&rc%ggeg ; aluminum

tantal um carbi de, titanium carbide, tungsten car

m&mlﬂ’adihtﬂﬂllﬁm@pﬂ@; Chzomulmmaungan@ae pildisliuna, chrrinmium manganese platmum
lfmfluorld cerium

i3 o Bt gt P HiioF e ltint G Bl fpcontum niobium,

cobdltigifdosh@um @lﬂﬁ(ﬁﬁﬁl t6PaltiAidOniliiCantaRIne BBpdrhifilel QPdrfjﬁﬁmmum iron
sodi um fluoride, alumnumnitride, ’boton nitrid

rhefdiggi irem tantalwing ehrommmcsdmom axedegl ehrotrammasramarahum, rcobizét chromium,

cobt AU e SRy LRGN B, <o
ch&nhibgl téiﬁaluhﬁﬂﬁtﬂhﬂﬁnc%z{lt 1Fdnd8‘obaft ErBﬁ‘BbﬂéH] bt b€ romium, cobalt iron
tungsten silicide, vanadi um silicide,” zi rconi um

zirgpnipgj ehbaltaliaked, ngbaltmcldﬁ chrpntiumpenpaly xictke] iror] tobAR nickel hafhium,
04/ 066360 .PCT/ U 01798 bari um, oxi de,. barium
cOFi1L SRS LN FOBAT AECPTER SHk HOPFE FHALER: Hihpighn Hon tantabu

ch®hii@nt IMchhds8NMduim, E{M@meb@nggﬁécﬁﬁfnyg%gﬂ&&l glif(élr%gnese platinum,

hafiiium oxide, magnesi um oxi nuni
mangaissemogent, mangmeserraﬂenmar nihk@i)chmbﬁsumsmbke& clronhiivoK sitieon, nickel
tron i um oxi de, ontl um

cofi amicTel Bt vl BREBRIRED. S FeLsoRabO RS Gmsgrconium,
mdl\@ﬁlhhhf@ahés!% ﬂ%k&%an&cﬁﬂhhﬁlﬁ%ﬁ&ﬁlﬁhﬂm ﬁﬁl'}’ gﬁ%%ﬂymereof.

oxide, lead titanate, |ead zirconate,

zir %%r!@f &5 Hll%laﬂﬁ{e?rals.t tg;gtagyte %mlte Panécf] fuggl‘n {9{ Fpl%.tﬁaﬁng targets, coils

ni obate, titanium oOXi nox

an®ui dessegi e lioteng cbhﬂsﬁ&ﬂbh@nafﬁ(lc%ld@écﬁr&tﬁlﬂples of contemplated
telluride, cadm um sel enide, cadmumtelluride, |ead

spwisrigafaugsts, |C@1é~°cpndéqxlbpﬁ&§=é(aluhe@gh th@lwtuarmca@thny@d ehiomium boride,

zZi nc
lanﬁ%llx ﬁﬂdﬂﬁrde %ﬁ&ﬁ%‘ﬁﬁg gﬁoza uih bc%l etﬂ goq(#,f:e?%aﬂum boride,
tun@@teﬂ' hioridé, ayRagiual bf)hdiélh‘znl@bﬁldﬁﬁB&qctby bbhﬁl sabideebhBthi®h carbide,
toms or nolecules fromtargets discussed herein can

ST A aioplu aBEIdeotiliewrpsride tentalom ¢aalyide.gjtanium carbide,
tungglglll yﬂbﬂg, \gl‘ilgc?l[lm%%b%he, zirconium carbide, aluminum fluoride, barium fluoride,

calcium fluoride, cerium fluoride, cryolite, lithium fluoride, magnesium fluoride, potassium
fluoride, rare earth fluorides, sodium fluoride, aluminum nitride, boron nitride, niobium
nitride, silicon nitride, tantalum nitride, titanium nitride, vanadium nitride, zirconium nitride,
chromium silicide, molybdenum silicide, niobium silicide, tantalum silicide, titanium silicide,

tungsten silicide, vanadium silicide, zirconium silicide, aluminum oxide, antimony oxide,
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| ayers, substrate layers, dielectric 1 ayers, h
ardmask o r e tchstop 1 ayers, p hotolithographic
WO ayeeg36@nt i -refl ective layers, etc. In some PCEUSI0€M1798
enbodi nents, the dielectric |ayer may conprise
dielectric materials contenpl ated, produced or
di scl osed by Honeywel|l International, 15 Inc.
including, but not limted to: a) FLARE (polyarylene
bqeiuhecmide $adtmaiandeésmahpaidedsismditstilaosedbdrfun SBoREm titanate,
nat ent s gS 5959157, US 5986045, US 6124421, US
BiEEY SXidgiscorpey oxisls, huigivga pxislsy maggesynacide, makybdenum oxide,

B P b by LB i
stroghEh BRBdie, tafBIFD R&R6Yid8 )t indoxitiyimdivan exided adiufpiesstiad, fanthanum
such a s _those shown i n pendi ng application 20

A GO PBRS BRI B, [P Wl e BoRste b eEEe-tittate, fitanium

al%%?%dgsg%{lﬁsﬁl%g% r%déllrl %%ldeDgg@#éﬁ %:;iﬁ 7%881:%1 CiXé%B zinc oxide,

zirdamuaroxide, bi2A0A; tellaridt, 643 b k8énide) REmIBA HakYidd Gead selenide, lead
commonly assigned US Patents 5, 115, 082;

Suédéslea‘bt&ﬁm%awévbﬂ&@mas enige, nobdrmn julfide zgwedenide, zine sulfide,
t WO ~ 01/ 29052
Zldcq%ﬁm%t%ﬁ% ‘58512%1?]33‘%]65?(1' W0 01/ 20141 publ i shed

t
ona i e 3R ot B GO SRR S abes GomBlan Bom targets
disdlsed P&t cah Be Forld@ dn BAY AhSer M ARAZZE R0 f 1 rg’ %ch? L,ég other metal
US 6042994, US 6048804, US 6090448, U 6126733,

laygusg @Q@ﬂratmymm&zmcw@@gmmaﬂm tplestoly hayers, p hotolithographic
(111084

RSG5, Touratidered intonveses lobfislsenisever may

cogggyocgfllgﬁﬂ% %g{eg&[% leftem s feﬁ‘lyg'ggﬁtgd 91?(%%‘2%8% P%,l %—Iggéﬁ%ﬁ%ﬁ%matwnal

Ing: ché-ﬁ@lﬁﬁ; éuhl@ﬁ dimitedriot ke FEARR (pobhyylamedties), smﬂmy}tﬁelcompounds

bR DN 19B U raSUEer o S Fot 6147 1cbips 6812, Us

61¢mmsd@$ 6@@16%78@*886@1&17'4@' h¥d %dlﬁlg \'%E%lﬁ%h@hs 091197478, 09/538276,
Partlcularly desirabl e subst ates

09gras¥, 097AMd, P9/a§t3%6, OR¥64A058y Q%@m@dm&l%l,smsr 09/619237,

0o8PRE by & BB Shiset Ml s ugk o5 bn%%%gg%%wslﬁr@éﬁm&épphcauon
0980Ty . VR8T P@Tr/ﬁﬁgﬁ/ﬂﬁ)élpﬁ?éﬁa@'cfb%efqrﬁ 366 SP@%@%/smsz filed

found in a copper, 5 l ver, nick or go
Deperabt 3an001a60/8AHH filed Decenisndh, 2001 60/A47195 fae«warrmamyts 2002;

t ot
and BB R SRR 18 R B ae Carttap s et Lo Pt 115,082;
5,086,008 £14CO P@Begssﬂnﬂld écﬁ’nrﬁ?ﬁlg &S 18 1BREYBha dl%%&ﬁ Publications WO

packagi ng or ‘board inter oun
01/868032 puldishdraded! 26 ézoop)amkh@@ Oll/éaij410pulﬂish6d Al ab, 2hOOl and (d)
I I nd mers such as
nagp s Bee iR ahond e apekr Corenem: svehethopmpounds disclosed

in S4RARhE GOEBEISES U 6037275, US 6042994, US 6048804, US 6090448, US
6126733, US 6140254, US 6204202, US 6208014, and pending applications 09/046474,
09/046473, 09/111084, 09/360131, 09/378705, 09/234609, 09/379866, 09/141287,
09/379484, 09/392413, 09/549659, 09/488075, 09/566287, and 09/214219 all of which are

incorporated by reference herein in their entirety and (¢) Honeywell HOSP® organosiloxane.
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10 material common in the packaging and circuit board
i ndustries such as silicon, copper, glass, or a
w@odogei3so Substrate | ayers contenpl at ed her ei NnPORYSENS 01798
conprise at |least two layers of materials. One |ayer
of material conprising the substrate |ayer may include
the substrate materials previously described. Oher
| ayers of material conprising the substrate |ayer may
15 iThel walfer loasebsiratd npgyl oomgrise anprizsiedtde sobgaially solid material.

co nor ani ¢ conpounds, . organonetal lic
P’l&bf?ﬁ@%&f@élmb& ROV ARIBLEOHAg @penssrgérl%ﬁraw Blastie, ayeal gt coated metal,
he. .t f n
orLb% S%ﬁ% ﬁ%ah'ﬁbéltai | gn éyzéfaglemﬁl%gﬁ#}%ernﬁﬁe r‘%lgé' gul%:s%\a}%l ée/ol%r?ﬁgsgl %aélhcon or
gemmmhumtassmnfdeahe ar chierisuethdey adjatkairgniurfaoepatings folind in a copper,

repet Et ive nner. The repetitive bond formation

siligt PesH pied feagliinmga eeppar syrfass suchmsaBRER a gigeuit board or
a§1@1%@ 'int@é@ﬂ%@@cgace Y vih 8% gﬁﬁ%ﬁ [ea8le ?rcg e‘it’ ngludes considerations

Furt hernore, nononers nay t IVes
of beq@ ebprier wisd ibﬂﬂ)dldbsmgt polyedeshasaidchdpgiy dl@)loymﬁﬁteﬁede $ubB as found in

o BB RIS R kiifo W90 T yeIIBEBh 8 osali llsurfice, glas and
gﬂ?éi% Gt asﬁ%o@ﬁﬁﬁ@eso‘cm@%r@%%fgﬁ F&ﬂhfégﬁo{h% u'bgtra[te Fompnses a

rganonet all it or i norganic ROl ecu
mateiy hd)mmfonmﬁ)malimtléag[@fcm\iafryulglﬁc%@d IndusiEiey@RA a8kiabdn, 48pper, glass,
Dal and 20000 Dal ton. However, 25 especially when
oI AdA s conprise repetitive bui | di ng bl ocks, nononers

may have even higher nol ecul ar wei ghts. Mononers may
aI s@%ﬁrﬂ’md@eesdmlttcmplatedgh@mpgna:suish esnprissugsleasteio layers of
As. used. her

o Qg PR R PRl SFGPrTey Reavasiife hiphaginclulsghe substat

meﬁéﬁﬂtls ﬁ@bl@ﬁé&ﬂl @8scriBéd.t @ﬁlef)&%ﬂs QP afriafcd RRekiiPIe %h'll)s@rate layer may
are joined together by a Chem cal interaction.

1110$ut®h 13yigtse 04 cpdlpmsrspapomears, organEn gouipbiatse nnongaxyxs compounds,
formation of a coval ent bond, .13 WO
01:5‘5812173 %g &‘f‘}%ﬁ%‘%}ﬁ&%ﬁ)@?@é an$8W9¥°6‘ﬁ 13€hy dr ogen
bonds phobi c, hydrophilic, ionic or
el egsﬁ’é%‘%éql?l&l» tﬁﬁfﬁ’é‘ﬂa&ql]@ﬁlef Teffr tR@RYBcaniCahs pepang that is capable
[ I ast
of 'fcgﬁgrgg‘gtrcg{?ﬁ% Ve |n§ vﬁﬁwb g%rl]fé@ﬁ %ﬁe&ﬁé%l&icﬂff@’en?g éuu[n% 11 2 drepetltlve
maint &e [The egpetidtavban fownation Haoweenmbesitite snayJead ®niliddagbranched,

ners, may al sqQ conpri se a wi de range of functi onal
SUI%{ bégched Lﬂlatﬂlreesi%n%@maéspmdwﬂEtmhwaqeomnpme@ymawhemselves

cofﬂgﬁq #89%%&1 rb%’b% anﬁﬁﬂeﬁ%r gf?l{e%’zec?ﬁ%r 3 yrnlaear% gorged from such

S rray rrany’ conf i garations
mdmoma;:soiry 50 temﬁbﬂl ‘bléekipelyaeed”y Eonomdyd he\MRilong to various chemical

alternative ymers nay have various forns, such as
clapsep ggpolegglgﬁ@ﬁ]ggmggggg@m, organometallic or inorganic molecules. The molecular
weight of monomers may vary greatly between about 40 Dalton and 20000 Dalton. However,
espcciélly when monomers comprise repetitive building blocks, monomers may have even
higher molecular weights. Monomers may also include additional groups, such as groups used

for crosslinking.

As used herein, the term “crosslinking” refers to a process in which at least two
molecules, or two portions of a long molecule, are joined together by a chemical interaction.

Such interactions may occur in many different ways including formation of a covalent bond,
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branched, or three-dinensional. The nol ecul ar wei ght
of contenpl ated pol yners spans a wi de range,
wo yioed3by bet ween 400 Dalt on and 400000 Dal t oPCDEIS2004/001798
nore. 10 Exanpl es of contenpl ated i norgani ¢ conpounds
are silicates, alum nates and conmpounds cont ai ni ng
transition netals. Exanples of organi c conpounds
i nclude polyarylene ether, polyindes and pol yesters.
forExediopl afshydfogen bbedy hyteghayigandrhild, iic opBReEGESIC interaction.
i ncl ude pol y(di net hyl.sil oxane), poly(vi.nylsiloxane)
F uétﬂaﬂn?{& ’@(’l‘ﬂﬂ(ﬂﬂ GOPSEHIb A 4lesk hp eharaqtsrizie by @psatrlgess temporary
bl @Y TcofB%tiGh | i b3 dnbrd thofes
pBUA coRRLIP SRR G liRlroh Kesat R i hlgSotes.
of ' .. Voids are typically spherica but
o) ¢ SRR Pl Bl Sk eBirBRse L vl St Ph el Bhstmotual
moiegdspiicn@lidgbiohakic syaalk] &d halb&g@icd droufl FulhHS! iat
shapes. It is also gonteanated%?hgt%%oﬁgs may hég%zmpmmnae
PohIETRBIIY pYe Weay denffmirasions, includingfauhronimolymoert @ma heterbpolymer.
a t sone of the Voids connect .with
MY BB § OB b art e Rt Chfe e, branched, super-
braicBe, bi thadet dimeBeiBlial OFheGRS1ORTA 9idhE of BREMPIRAL &frﬁhé&s spans a wide
SS

The voids preferably have a nean dianmetéer of Ie
ranggaypiraky betyaet €00 Dalteh andr4)0pp@Deltabbymheve a nean

di aneter of |ess than 100 nanoneters, and still nore
pr effarmbley dfaventempiasad dioagmice compolreisSark hélficaléd, aluminates and
nanongters.. It is further contenplated that the voids

COMBYHE S UFIFBP Ly BRI h dly. diFspEiplsedof Wigamio compounds include
poBHBSH:ad G| n?(}%l?%lllidéglal‘ﬂi g‘gﬁ%‘g&éf%ﬁ.gﬁpﬁgIO%B@S{&,PE%%%&/ 8%ggu§10metallic

are unifor sperse e su
conpywerds 14 WOLRIBO4/ 0HOBEdneHHiISRAMY/ 001 $98/(vim ARt ae) and
fagﬁgomn.in Figures 1-4, a contenpl ated boss may be a
POg) PLOREPISUBE s onpr i sing  two support structures
wi th an unchanged tapped #8 screw hole, wherein the
| ar g8¢ sesigist layer sauppler tompriseca plueality of vbidaf ived desitable for the
uter dianmeter of the coil and/or coil .materjal.
el O R s e Pt D EoriRap5t Retls abwidhly Gabatcal, but may
altéraytieey ¢19@6itioNalB) 1R68 2R suitiBle SRARVB cludMeSub @ lanflfsi ?fgcoidal, or
utilizes the smaller boss, thus reducing the cost o0
othepghapes. | ltgealso Apstemplrteshiliseveifemap beve snyaamrofriate diameter. It is

N R T T,
a strid@uleayiged siagmdciti@nfeRhd of dohectcing “BRSS é’?ﬁ%étg:j "e[ﬁg %ulbids .bféferably

this Exanpre, coul d be nade of a less
havegrinedudanasieiotiess thaatleniceimetdDarddmeneipsefEablyihbes a b didmeter of

I n [ with qwc-l h h does -
les% ﬁlr%ﬁltl rqg 11%11(?1?1&%& %ncrgt?l? moret> pre?era y ha\% a?netan%tiameter of less than 10
nanometers. Itis further contemplated that the voids may be uniformly or randomly dispersed
within the substrate layer. In a preferred embodiment, the voids are uniformly dispersed

within the substrate layer.
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boring and 4"' axis mlling. The CNC-| athe has |ive

tooling and a single bar feeder. The at | east one
woasst/leessnade of 395 or 495 tantal um and e- bearCnaiSe®d/ 001798

to a 0.125" x 2" round coil. The coil is then used in

a sputtering chanber for the ENCORED system The coi

has 200 mm and 300 mm desi gns where the 200 mm

desi gns where the 200 mm desi gn conprises at 15 | east
Exbvibogses and the 300 mm conprises at | east 7 bosses.

The specific dinensions of the contenplated boss

arr RFENL R e I

shoﬁﬂgl n Flhgur eg?f&-ﬂa éc{%ﬁerﬁﬁlﬁ%ﬂ%&%&;ﬁoﬁ etgj gt %ngété‘ppm comprising
tworsapparestructiras with as uschangpdddaprediBtscrenenile, lvxchekelmlte lhﬂger diameter

t.h bj e tt esent ed_ her,
s Y dB S Lo P e e 18F COl paen o apgrial. Tt
sho[MRIHRAfRledsRYod R 'oﬁi%gmo%?tl g%@@ﬁégg %@J}‘/b% us@ #nl 180U th¥dws. This

have been di scl osed. | e appar ent, however
coiltdesighasitizesskeé srhaltkr bosst thas aeducingalic soatyf thocal set. Also, because the
nmodi fth}catl ons. besi des those al ready. descri bed ar.e

bosESEET BTG Hih HOGTCdatNenest the Sre i coRgAREats thitmer, ultimately
dec%ﬁﬁg @lliesdl?@feﬁbé"betm& J[}‘E\f’ix"éléﬂ atfd Ry pdal?ﬁf‘e nﬁ{et‘tlﬁ)%s ta%%/or coil, in this

theréfore, 1s not estricted except
Exeampile, |cbukdfba1hmechfadbsssngredamﬁiamhmh{1®r &b&r&nmeriawbr eover,
in interpreting the disclosure and clains, all terns

showltHistExahipl € i @tiegt bie boR iDhRAEesHh PONT-RHR B does turning,
manner consistent with the context. In particular, the

borigrangd 4 aswprillies "Tk@rﬁN Cdathp ﬂliagh‘ﬁg‘cooh@]m Fisihgle bar feeder. The at

lmslt {)neelgc%lg ?s m Qde o%%%? I%%ltél%l aﬁllgﬁgm SWﬂg?dégta 132‘53 izfgt round coil.

Thé Bﬁl fsQB@{ @éﬁ edla ehRERE %harﬁ@?’@@ﬂﬁ@ﬁNC@KE@tng’c%mn%eQ%ﬂ has 200
present, or utilized, or conbined with other

mmeﬂﬂérﬁ@ﬁtlmn devgponeane the 200 nehepsighshaberathe 200tmmxpsies sbiyprises at
leaségfkl%%ygg %\%@ ﬂl?‘l% Oﬁln%glrégggs{ :8: %ggg hg%é Llf 00 licc);#gr?lgns‘;?ns of the
c011le%?;§£te@5‘@ss Qb hgenrnPdnd sBRAThr tﬁ&%ﬁlaﬁ%%e 6 légéuﬁ %hB@nﬁrhﬁgﬁPes 1-4. It

| east one coil, wherein the at 0SS
shogldipenindestoad; Homsm thachsegpopie isegmeantso litit thheopoof the subject
ssenbl f claim1, wherein the coil conprises a
lllat??éﬂ’éefse diers®k al alloy. 3. The coil assenbly of claim

2, wherein the nmetal or nmetal alloy conprises a
t r af1st $nepific embodiments and applications of apparatus and methods for ionized

deposition of a film or layer have been disclosed. It should be apparent, however, to those
skilled in the art that many more modifications besides those already described are possible
without departing from the inventive concepts herein. The inventive subject matter, therefore,
is not to be restricted except in the spirit of the disclosure and claims herein. Moreover, in
interpreting the disclosure and claims, all terms should be intérpreted in the broadest possible
manner consistent with the context. In particular, the terms “comprises” and “comprising”
should be interpreted as referring to elements, components, or steps in a non-exclusive
manner, indicating that the referenced elements, components, or steps may be present, or
utilized, or combined with other elements, components, or steps that are not expressly

referenced.
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metal . 10 4. The coil assenbly of claim3, wherein the
transition netal conprises tantalumor titanium 5.
woher4oe6d60 assenbly of claim1l, wherein the at Peass2mm001798
boss conprises nore than 3 bosses. 6. The coi
assenbly of claim5, wherein the at | east one boss
conprises nore than 5 15 bosses. 7. The coil assenbly
of claim1l, wherein the at | east one boss conprises
the same material as the g@ilws8.- The coil assenbly
of claim1l, wherein the at™TeaSt one boss is coupl ed
Wed1dihe coil through a welded joint. 20 9. The coi
assenbly of claim@8, wherein the welded joint is
for . | r weldi.ng or e-beamwelding. 10. The
1'coi?§§§gémlﬁ§ﬁb?m%?Qﬁl ‘1, wherein the at |east one
boss,js nolded to the coil as one continuous piece of
nat@f#ﬁﬁpnif91ﬁhe coil assenmbly of claim 1, wherein
the at | east one boss conprises a first support 25
sect?f bastong basssonpled te thero teastywetcodnvherdinihe atdeast pheboss
di anet er . prst. suppor ection is different
fron1thecgﬁghggé&hggﬂyﬁégg %%ﬁﬁagﬁ%port section. 12.
2. ’;\28' o |C§ﬁ g&%@%ﬁﬁg Ciﬁglaii, 2751‘%1% %pzﬁ%a%g%@iggsea I’(I:Tlg%all or a metal alloy.
PCT/ US2004/ 001798 13. A sputtering chanber assenbly
3. comgirsPihgssemelyi B slarmpowheicifhamstal ar metabgllay ceimpribes a transition
14.n$%?puttering chanber assenbly conprising the coi
asse y of claim11. 15. The coil assenbly of claiml1,

wherein the assenbly.c rises a heat.transfer device.

476, Thraob oL Bheihy of Nerin  Eetr BHOP Gt FmpEe (astalum or
t r amgdn@ymdevi ce conprises the at | east 5 one boss.
17. The coil assenbly of claim 15, wherein the heat

t . i i . t b . d
“t ho Taei T AFE R, SP0BE EASNGTR B ot 0T e BOS GRS ore than

t hebowet. conpri ses a thickness of | ess than about 0.2

Lh

I nches.
6. The coil assembly of claim 5, wherein the at least one boss comprises more than 5
bosses.
7. The coil assembly of claim 1, wherein the at least one boss comprises the same

material as the coil.

8. The coil assembly of claim 1, wherein the at least one boss is coupled to the coil

through a welded joint.

9. The coil assembly of claim 8, wherein the welded joint is formed by laser welding or

e-beam welding.

10.  The coil assembly of claim 1, wherein the at least one boss is molded to the coil as one

continuous piece of material.

11. The coil assembly of claim 1, wherein the at least one boss comprises a first support
section and a second support section and wherein the diameter of the first support

section is different from the diameter of the second support section.

12. Anion depositing apparatus comprising the coil assembly of claim 1.
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10 19. The coil assenbly of claim 18, wherein the coi
conprises a thickness of |ess than about 0.13 inches.
w@aQ004A66380 hod of producing a coil assenbly, CORPTIUSE®/001798

providing a coil; providing at | east one boss having
at | east two support sections; and 15 coupling the at
| east one boss to the coil. 21. The nmethod of claim

20, wherein the coil conprises a netal or a netal _
13.al | Q¥ ut?e@i-nﬁ@ﬂ:ﬁnlﬁ@tab&ﬁlb@f caphpisigbe iontiepediting dygparartsedf claim 12.
or netal alloy conprises a transition netal. 23. The

14.Met R%Put@efrin |cﬁhrg}3&2a’sséﬂﬁ’tﬁg 8bfplififg HeABA iakde@bIyTBE @him 1.

conprtses tantal um or O titanium 24. The nethod of
I al,m 20, wh ' . ' :
1.6} SR 0P Db S S GBS R RS,
16 e RGeS D B R ORREEs wo tt

oneyags conpri ses the same materialas the coil. 17
WD 2004/ 066360 PCT/ US2004/ 001798 27. The nethod of
cl ai , [ : hSi c
17,0 e TRt asf G L RS IO DS Sl Pl e t Least
cl apv bbés andeebid. t he wel ded joint is formed by |aser
wel ding or e- beamwelding. 5 29. The nethod of claim
18.20, THO&Si BisBerktlf o BdlathERSHhepiiR tHRRSH chisipfidek dedclin@sd dfdess than about
coil as one continuous piece of material. 30. The
met bddndfes.cl ai m 20, wherein the at | east one boss
conprises a first support section and a second
19.SUPPBE toi$ eatndly dnthimhEs, eitrerdihehedicdinenenrises a thiekifess of less than
support section is different fromthe dianmeter of the
secehfit §Ugppies-secti on. 10 31. An ion depositing

apparatus conprising the coil assenbly produced by the
20.met Aodetbpd ofprailnginga coil assembly, comprises:

providing a coil;
providing at least one boss having at least two support sections; and

coupling the at least one boss to the coil.

21.  The method of claim 20, wherein the coil comprises a metal or a metal alloy.

22.  The method of claim 21, wherein the metal or metal alloy comprises a transition
metal.

23.  The method of claim 22, wherein the transition metal comprises tantalum or
titanium.

24.  The method of claim 20, wherein the at 1eas§ one boss comprises more than 3
bosses.

25.  The method of claim 24, wherein the at least one boss comprises more than 5
bosses.

26.  The method of claim 20, wherein the at least one boss comprises the same maferialas

the coil.
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32. A sputtering chanber assenbly conprising the ion
depositing apparatus of claim31l. 33. A sputtering
wohemwesssassenbl y conprising the coil assenbl yppradomedo179s
by the nethod of claim20. 15 34. The nmethod of claim
20, wherein the assenbly conprises a heat transfer
devi ce. 35. The nethod of claim 34, wherein the heat
transfer device conprises the at |east one boss. 36.
27The Tet methodfofctlaiimm284 whetetit ehenat fasthedd bbssaRsEdibled to the coil
device conprises the at | east one boss and the coil
20 dbroughaweldeddeinbf cl ai m 20, wherein the coi
conprises a thickness of |ess than about 0.2 inches.
2838. Theenethedoficlaiin 27.avlrerdn thevelded jointhie formiad bydager iwssdding or e-
a t@e kQ%ﬁ%ngf | ess than about 0.13 inches. 25 18

29. The method of claim 20, wherein the at least one boss is molded to the coil as one
continuous piece of material.

30.  The method of claim 20, wherein the at least one boss comprises a first support
section and a second support section and wherein the diameter of the first support

section 1s different from the diameter of the second support section.

31.  Anion depositing apparatus comprising the coil assembly produced by the method of

claim 20.
32. A sputtering chamber assembly comprising the ion depositing apparatus of claim 31.

33.  Asputtering chamber assembly comprising the coil assembly produced by the method

of claim 20,

34. The method of claim 20, wherein the assembly comprises a heat transfer device.

35. The method of claim 34, wherein the heat transfer device comprises the at least one
boss.
36. The method of claim 34, wherein the heat transfer device comprises the at least one

boss and the coil.

37.  The method of claim 20, wherein the coil comprises a thickness of less than about

0.2 inches.

38.  The method of claim 37, wherein the coil comprises a thickness of less than

about 0.13 inches.
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