)

A2

: 7E00230 -6
COATI NG OF VACUUM CHAMBERS TO REDUCE PUMP DOMN POS egp 7
Tl ME AND BASE PRESSURE Field of the Invention The present
invention relates generally to vacuum chambers used in sem conduct or
processing, and nore specifically to a method and apparatus for nodifying

t he vacuum chanbers to enhance performance of the vacuum chanberrsrzw
Background of Rel ated Art Thin film deposi tg oéﬂ!{’g

techni ques are used, anobng ot her techniques, to prow jpm, sayers on
sem conduct or substrates. An environnment in which desi red materials are
transported in an ultrahi gh vacuumto condense on a clean substrate is a

preferred mmmmmemﬂmmmwmmmi ces. One well
known prior art depositigf % Sﬁ% ¥R E Vapor deposition, generally
referred to as sputtering, erern su rates are typically rmvedthrough

| oad | ocks and into high vacuum processi ng chanbers whi ch encl ose the
substrate and a target conposed of the material desired to be deposited on
the substrate. A negative voltage applied to the target excites into a

pl asma state an inert gas (typically argon) supplied to the chanber, and

iorﬁ. igﬂtge t;il@srra bonmbard the target and eject particles of target
mat arget toward the substrate. These particles deposit on
t he subsTalpeeskht fr@émdmeelakegzlgreﬁ&ani(]ltm vaclumOoRintiew wedd MY sBhwadsctor
applications, the substrate may b eated to tenperatures on the order of
abomch;S@Becmd] r@neépemﬁeﬂllyam@[mﬂl?@m appiatgives for medifyingshe saquummehambsrs
depo ed ongt he sub ate g&l tering. The | ow pressure, high

Um0 (e RW@SF\ Wﬁ(f éleﬁltl lized in deposition processes cause
out gaSS| ng of contam nants fromthe substrates and frominternal walls of
t he proce55| ng chanber These contam nants, such as hydrogen (Herr]),

gackeipe Relz (nostly Qerr] and N err]), are rel eased sIovay and

gLES? ]; ;f'ghxd?lm c{gggstit?oln a[p%atta % aIuli te%rllia e?"sra.re\/\lll:llsleﬁha.tr'u?ngdoe eorstéc dqu%? to prov1de

thin film layers on semiconductor substrates. An environment in which desired materials are

transported in an ultrahigh vacuum to condense on a clean substrate is a preferred processing
technique in the fabrication of microdevices. One well known prior art deposition process is
physical vapor deposition, generally referred to as sputtering, wherein substrates are typically moved
through load locks and into high vacuum processing chambers which enclose the substrate and a
target composed of the material desired to be deposited on the substrate. A negative voltage applied
to the target excites into a plasma state an inert gas (typically argon) supplied to the chamber, and
ions from the plasma bombard the target and eject particles of target material from the target toward
the substrate. These particles deposit on the substrate to form the desired film. In some sputtering
process applications, the substrate may be heated to temperatures on the order of about 350°C to
about 510°C or higher, to reflow a film layer deposited on the substrate by sputtering.
The low pressure, high temperature environments typically utilized in deposition processes
cause outgassing of contaminants from the substrates and from internal walls of the processing
chamber. These contaminants, such as hydrogen (H,), water (H,0) and air (mostly O, and N,), are

released slowly and are often detrimental to the film layer which is deposited onto the substrate.
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.Processes for renoving contam nant’s fr'om substrates prior to processing
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S

have been devel oped and typically include degas chanbers | ocated near the
front of a cluster tool or otherwise in the prelimnary steps of
substrate processing. Cont am nants which are outgassed fromthe
processi ng chanber walls should also be renoved fromthe processifghr
chanbers to i nprove the processing environnment. However, ouﬁgfﬁgﬁ vof the
chanber walls continues for many hours and it is n&FFEALHI% °ﬁf,f;‘r§§{(§ out
all of the contam nants prior to processing of wafers in the processing
chanber. A typical nethod for reducing outgassing froma vacuum chanber is

o PRSP i et s BERED A BRRER SO Rp TR A
t hertypicallprinclage Hegasschambessiocdted asarsihe cir@s dfrz20olusten it rorvethersvisenih thee

desor bed, speci es are punped away. A nuch | ower chanber base pressure is
t husPreBmina: stepsTofSUbHENSRIOCESHES ure is raised to processing pressure by

adding a é&&?ﬁix%%s ch'e %ruga%ﬁi AGm 1Rk @?&e&?ﬁg @HAn?r?éri &ahsdéi{%ui&)aﬁwb%a“i ng
is very small, a clean processing environnent 1s obtai ned.

Pr ocreasived feomt thewproécessing rdhambese® Bnprbve shes processiigu environmens t riidweéver,

I ncorporate Erul Eﬁ%&r I sol at ed yacuum st ages, bet ween [he cassette | oad

| ockowgasing AT tie Fealls comfinyamiop masl beyra gnd i Kniep &agibledo davt el @l they acuum
'S Usith Rk Siok 'h? ?5’&§éih%%f'v9ag&s'iﬁ‘i#§e ?ﬂ;‘éeés SHandbeb %;ﬁﬁé%%&ﬁ@@?&er s to
m nimze cross-contamnation and allow the use€ of a ul trah gh vacuum ([err]
10[ efedicing bujgassinp from PvaRaemschagbenis alvakingWrodedurde, derivip Witich tiveetambet isTes.

Pre-treat nent chanbers, such as degas_chanbers, are typical li-bi ncor por at ed
i n thratedtaristsmperasire ipieallysingbe range of 129C < 369, %fqycség@aﬁgour%y ethermak he

vt el B B b ARG Bl s Y Plarl ook BTME Wil e

ar chtnaehUswer DEmBETHaSy prdghurtsis Yhus Quhiveds THE SlsambeF Fressu_&é 18 24i58AND pEdtaskaRy S can
be dedicated to pre-treating (e.g., plasma etch cleaning, vacuum cleaning

and/ pressyeaby addingf clegn gesidanngpresessiago Sincgicopiesunatign due @ aBIEASINGS very a

roughi lLc. P IS typically used to provide the vacuum
in tﬂ%ﬁgggg{ﬁcpﬁg%ﬁé?%gé%‘lgg?ﬁlgggrog’@%e i'ng chanbers. The roughi ng punp can
reduce t h?ro@éb%ﬁ‘ig%za&i@ STk plecésidh ad SnSiEsddubr subshates ittdrsorae afitislepunp

can then reduce the chanmber pressure to about 10[err] torr. i
isolated vacuum stages between the cassette load lock station and the main vacuum processing

chambers. A multistaged vacuum is used between the cassette load lock and the main processing
chambers to minimize cross-contamination and allow the use of a ultrahigh vacuum (< 107 Torr)
in the processing chambers without lengthy pumpdown times. Pre-treatment chambers, such as
degas chambers, are typically incorporated in the transport paths of substrates. One such processing
system is the Endura® Platform which is commercially available from Applied Materials, Inc. The
Endura® Platform includes a staged vacuum architecture for achieving very low pressures. Pre-
treatment chambers can be dedicated to pre-treating (e.g., plasma etch cleaning, vacuum cleaning
and/or heating) of the substrates before processing. A combination of a roughing pump and a
cryogenic pump is typically used to provide the vacuum in the degas chambers and the processing
chambers. The roughing pump can reduce the chamber pressure to about 107 torr, and the cryogenic

pump can then reduce the chamber pressure to about 10 torr.
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-3 Sputter deposition of alum numfilnms on sem conduct or

" substrates is an application in which an ultra-high vacuum at high
tenperatures is especially desirable. The ultra high vacuumis used to
achi eve | ow out gassi ng of contam nants and renoval thereof fromthe
chanber. The chanber pressure for sputtering, commnly as high a:emtﬂ‘re

mlli-torr range, is achieved by first evacuating ?‘O‘E‘ Vultra
hi gh vacuum pressure as |ow as the 10[err] torr range Y6 re CQpﬂU g;aSS| ng
of contam nants fromthe chanber walls, and then re-filling ("back
filling") the chanber with a clean process gas at a total chanber pressure
regul at eS’plﬂier affouition Of gilimin® films on semicondifidior subRratel @/l Aplit 4ol YATWhEAWN
processi ng chanbers to the 10[err] torr range occupies signi ficant
porzm wira ghtmutpn@bblsb tarhpepatfnss iscapdeiadlyidesiraglee ThamgrattMeh vaai isuged to

ve Ilower ressu I nders the regf&el f co abnts Thﬁre ore,
the"?c 1998 "% G g0, FRgva {ferged i 6t JhE &

CONSrasEuRtARt §p ﬁﬂ% %B&nﬁrﬂ’f%ﬂﬁw& he aﬁmetbn\eﬁigbsxs aﬁﬁex’eﬁ%%r&%v&&ﬁuﬁg' tigassi ng

of ‘contam nants he quality of the deposition |ayers, "and devicesS forned
- as chandeolta ammltsa.lhilghd@pmsntpr@ﬂurewsllbwme thy 861t toyr fanpe & educe o@gassingyofdf t he

naviCRpERR P eraier Dot L bR Pe B Py SR wal 1o

to ﬁ@ééé@%aémﬂ%mhﬂﬁv&ﬂrésﬁﬁe%@ﬂité&a%%ﬁt oaggure prior to high vacuum
processing of a substrate such as a silicon wafer. The invention further

provi desThe timetnequizesitoappap down frosessing obambang tentheeltO) torromangs otaugidsayer on
t he.i nt.ernal changher wall s uc i n f con m ants fromthe
s c ppuon B e pevcess g For Aeh i Breite, Ao e ity b PEFTIES o

{ ar iflerS ORPFodvAD of SéhustRIcahts i tHRicRorcl e 18 484 RS £HhRHRATand HBBarkS 451 N
be a conventional circular target .or coiled target which serves as a RF or

DC mduengoutgdisingtoficgraminants frefrethepiogessing nharsber wakls. r&ymdattmgthc loargessing i d

whi ch can be used to condi n nmultiple chamqers.
th contaminants, the quality o t}xe deposition layers, and devices formed as a result of such

deposition, will be greatly improved.

Summary of the Invention

The present invention provides a vacuum processing chamber having a metal or metal oxide
layer disposed on the internal chamber walls to reduce the pump down time and the base pressure
prior to high vacuum processing of a substrate such as a silicon wafer. The invention further
provides a method and apparatus for depositing a metal containing layer on the internal chamber
walls to reduce outgassing of contaminants from the chamber walls. The metal containing layer is
deposited by sputtering a target comprising the metal within the processing chamber. The target can
be a conventional circular target or coiled target which serves as a RF or DC antenna. The target is

preferably mounted in a removable chamber lid which can be used to condition multiple chambers.
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4 Brief Description of the Draw ngs So that the manner in which
" the above recited features, advantages and objects of the present invention
are attained and can be understood in detail, a nore particular description
of the invention, briefly summari zed above, may be had by reference to the
enbodi ments thereof which are illustrated in the appended draw ngggnr
It is to be noted, however, that the appended draw ngs il | usmresevom y
typi cal enbodi ments of this invention and are therZBFEFEHoNC- FWSA@RZ“O“S

considered limting of its scope, for the invention may admt to ot
equal ly effective enbodi nents. Figure 1 is a cross-sectional

sch oA OI) 9%8 ng chanber having a titani um oxi de | ayer
di S%MM wal | s according to the present invention;
Fi gure 2Sbsha theGhaiieE inGvhitiee @bovateciied Fakirets advantade@diobjedts of tl{é‘%irésjent
containing layer on the internal chanber wal I's of a vacuum chanber :

Fi ginvention are aftainddemd caw be/insiarstdod amdesait, earmanelpaélcabpéfrsanmmwﬁrthmmm ng a

l. onta ni. n er o n erna s _of acuum
g otefl Sintpigtd sbaec tyad B batfi et o B APt i o Biq ARG O
5 Chaﬂ@&éaﬁ%ﬂ%&dﬁiﬂnéﬁer a netal |ayer is deposited on the internal chanber
tailed Description of the Invention The present invention

provi des Itds Mb@m@d@@'@ysﬂ, thyt theappended dravriggsaillussrai¢ only typical lembriditeentay er
coat an the in r.surfaces, which oat n uces qutgassi ng of
conPa i Beion it & Erafore o p hf phesiies g S 8505 EMCRPePRY netal
or mhﬁltogmegqu@wgﬁe@ﬁwé}ﬁ@qurgén@urfaces of 1 ndividual conponents prior to
assenbly of the vacuum chamber. The chamber coating is preferably produced

by a profgse bmqmoss»ranldnhhschcm vixfw pftesprocessing ghamben haping aiitahium ¢xide vacuum
cha t he .t ar.get risin be deposit.ed on internal surfaces
0 of  TEr ispererhoprdirmel SRer pRfs faslili o e PRSTIGRERER an | nert gas Lo

provi de Fjghagieg scﬂéﬁﬁﬁél{/i‘éw%ffaﬁ'aﬁftxﬁﬁﬁls 3 d%béén'fr% AmilA SO ainfHydafr QWi chd NY
sufficient” RF or DC power to the target to sput material fromthe target

and internal chamber walls of a vacuum chamber;

e

Figure 3 is a schematic view of an alternative apparatus for depositing a metal containing
layer on the internal chamber walls of a vacuum chamber; and
S Figure 4 compares the pump down times and base pressures for a chamber before and after

a metal layer is deposited on the internal chamber walls.

Detailed Description of the Invention
The present invention provides a vacuum processing chamber having a metal or metal oxide
layer coated on the internal chamber surfaces which coating reduces outgassing of contaminants.
0 This layer can initially be produced by depositing the metal or metal oxide layer on interior surfaces
of individual components prior to assembly of the vacuum chamber. The chamber coating is
preferably produced by a process comprising the steps of positioning a target within the vacuum
* chamber, the target comprising a metal to be deposited on internal surfaces of the vacuum chamber,
filling the vacuum chamber with an inert gas to provide a chamber pressure sufficient to strike a

5 plasma, and providing sufficient RF or DC power to the target to sputter material from the target and
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) deposit the material onto the internal surfaces of the vacuum chanber.

5

0

'5

Depositing the netal or netal oxide |ayer after assenbly of the chanber
walls is preferred since the layer is easily damaged during chamnber
assenbl y. The netal or netal oxide |layer is deposited prior to
assenbly of internal chanber conponents or after renoval of the pdakgF nal
conponents. Deposition follows installation of sputtering haMMEFELDN t he
partial ly assenbl ed chanber as described in nore d@?ﬂ??Mﬁb“%ﬂﬂfﬁﬁgﬁgﬁanber
i's punped down to a base pressure sufficient to outgas chanber walls and
then filled with an inert gas such as argon to a pressure sufficient to

t . H =Y v (e
7 . EBosE oft 2l obidin kil s oS OY O ek i Sl DS IR el Bt foal ©
har dwiiedayesafter assemblyoofidhd chambeawhltyis prefdrivd since tHeilgyer écbabity dqmaped datimgy a

substrate such as a silicon wafer. A preferred netal for sputtering
on CRaMbAs858%lYal s is titani umwhich oxidizes to titanium oxide when
exposed t ' r r . t

ol gne 'y 1bsoirkteP orEEL GRREZHTE K SUREREE plide IS EAMPRI MGl et o,

not campenents or Afted rapsdvab df liye intergall corfiponents. Depdiitign’ fulles iktaliptidd of i ng 1S
a physical vapor depositiqon (PVD). technique in which a sqolid material, such

as sputgringhardwergin the partiallygesserabled chambraas describisd im mese dofeil beloshsThe) ej ect

t he ol | | | e terl r i , such
L G T e P e e R G TR L e
sol iafl ineRd g2k bdh 28 Bfboa td hprREsulisuffidié §fstiike Aplasrh dlHeanéthlds Sehisputtepdddntel W th
or without a nagnetron to generate a plasma in the region between the solid

mat ke ehanzhes walls tavsducepuigassing1oé contaminants fegm thachamber wallyp| Bhewputtsting as

' b h ' terial i sl Th t al
2t o nasdyfRers et g bbb b oty oo SRR BB BB 8 s sl on
desiwagek. surface, as well as on the chanber walls and ot her chanber
conponents. Furthernore, particle trajectories may be changed by

i nt er act iAoprefirred metad fon sputieringrongbe chambenwallg is titagium wiichaxidizesde titanum i ke .
Figure, 1 ks a croas-sectiongl sche ii c. view.of a PVDa%ro%glaa%si ng, cnﬁnber
whi é)ﬁldﬁagl gn, &xposed to aif or when tépeatedly éxposed to' process gases are slightly

contaminated with oxygen. The barrier properties of titanium do not appear to be impaired by

oxidation.

The process of sputtering is a physical vapor deposition (PVD) technique in which a solid
material, such as titanium, titanium nitride, or aluminum, is bombarded with ions to eject the solid
material and deposit the ejected material onto a work piece, such as a silicon wafer. PVD processing
chambers typically have a target of the solid material and a DC or RF voltage is applied to the solid
material with or without a magnetron to genemte a plasma in the region between the solid material
and the work piece. The high energy ions in the plasma, such as argon ions, bombard the solid
material and dislodge metal atoms. The metal atoms or particles may have various trajectories that
cause deposition on a desired surface, as well as on the chamber walls and other chamber
components. Furthermore, particle trajectories may be changed by interaction with the plasma or
collisions with gas molecules or the like.

Figure 1 is a cross-sectional schematic view of a PVD processing chamber which has been
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6 nodi fied in accordance with the present invention. The non-nodified
"processing chanber is preferably a w de-body PVD chanber manufactured by
Applied Materials, Inc. However, any vacuum processi ng chanber can be
nodified to have a nmetal or nmetal oxide |layer on internal surfaces which
reduces outgassing in accordance with the present invention. The,madified
PVD chanber has a chanber body 10 and a chanber |id 12, bot ham-i y
constructed from stainless steel, however, other nEPRESPMPE NQEMIHP7464US he art
can be used for the chanber body and the chanmber lid. The charb&?'$fd 12
supports a conventional sputtering target 14 which typically conprises a

mat er | i.L.ed.,on fer...The.ch er d 0. general l.v i.ncl udes
"t Sddied o, AbcolElR vt e ool el THIFRTROAIREY povclEACEiber i)
dep@sdfeRBIE bAle-B6dyPVE chrahiite mavticnikébby PppHES Mikdrids Thel0 HRkvever, any
contam nants. The netal or netal oxide layer has a thickness of between
aboyecsan preaessing ghemberfaprhgnnodified e havs § metal ar mefal pxidglayenondntemal net al
oxi de J ayer, .i,s preferably. a.titanjum oxjde |aye but c be rial
O Chen Sty bl Renstind b adsRaR St i prESeth inyBifiont t Phe R BV s fher
£ CO i i : r end
5 of ERAREE: el CHANAL Bod PP o BREAAS 4 15 LOTGRIcHIILSRERERY Hond Mnll®
i nssteal, hogevenj atherahat@fhlskaoin inshelars amshediskd fortlenchaimbet bodyedndie elratinbiche
isolates the target 14 fromthe chanber |id

chanpber_lid 12 a Iectricallx .

12, g Ih 1&@1 ¥RROrts|a copventiopgl sputtering targst Ht Which FRRICYUY SPRRREISERR such
. : T o _

?ﬁa?ﬁ%ér?i% oef E)egv(\’élra soﬁrf ?@e @ can{’%lgas %e%lgm{lg}dg%{e‘{aggﬁl Iﬁé power S(S)asce

22 peeikichoy the presenie nvehtion, @bmptisel  Qepdsited metalibr etdVorideRkyep ekt bldoks
establish a negative bias on the target 14 with respect_to the grounged
0 chaeytgassiegigf coptamyinangs;t Thermetnl asinaptal oxids layer hanathigknsssqfdtieeniabowh S0

hanb b . d, t h d . f..the ir I
chagare R Ficrtas il dBour 0B, At mfetof Bl pRPE ey PRESeb ki g 26
Whi GRrideSlagets BENERhe QS mdtErtal SIS 2 BRIt RO PhssaREStROhRmiAtTERL hb&ifiegdest al

18 is retracted downwardly i n the chanber. The substrate support pedestal
18 ichamberdrthkerivpmpripascesibsttataisuppert pedestahl SmoPably dispased atthe kivebe endhef thhanber

L A R I e
5 SUPRQKL G BIGRE 1P dod MDERriiF BT854 bcrh Bty Todilodink A 4 AP Lfhnet 1111

pl attform ralise rive
lid 12. The insulating material 20 is typically a non-conductive material such as aluminum oxide.

The chamber body 10 is preferably grounded so that an RF or DC power source 22 can bias

~ the target 14. The power source 22 preferably provides from about 100 W to about 1 KW of RF
power to establish a negative bias on the target 14 with respect to the grounded chamber body 10.

0 A sputter shield 24 is optionally suspended from the chamber body 10 around the target 14 to reduce
sputtering of the internal chamber walls 16. The sputter shield 24 typically supports a clamp ring

26 which is suspended over the substrate support pedestal 18 when the pedestal 18 is retracted
downwardly in the chamber. The substrate support pedestal 18 is lowered by a pedestal drive
mechanism 28 located outside the chamber body 10. The pedestal 18 houses three or more vertically

'5 slidable pins 30 for lifting or lowering wafers with respect to the pedestal 18 which supports a wafer
32. When the pedestal 18 is in a lowered position, a lift platform 34 is raised by a platform drive

7
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7 mechani sm 36 and pushes the slidable pins 30 through the pedestal 18
to lift the wafer 32. Processing platforns which support the
processi ng chanber include one or nore robot arns (not shown) which
transfer the wafer 32 onto the raised slidable pins 30. The platformdrive
mechani sm 36 | owers the pins 30 and places the wafer on the pedeat@Nr. The
pedestal drive mechanism 28 then raises the pedestal 18 unt AM-I$I6RVDRNf er 32
is an appropriate distance fromthe target 14. wm&ﬁﬂﬁ%¥%ﬁ§%ﬁ¥°;ﬁwﬁ 6 IS
used, the wafer 32 contacts the clanp ring 26 and lifts the clanp ring off
the sputter shield 24. Processing platfornms which support the

pr n inert gas
S LReahh 56 ARkt SRfal Sy 36 (o lEP B BHISRL 1 o SR MEROIET 1 yst am
f or evacPmtessipgipletfopnsvhichisnpporttheprocessing chahben incheiewne pombred obonharnize

hapber, b 0, Th ' hanper i .Jypi.call d_f )
gpﬁ‘ﬁnpﬁ SR ORI PRI h RSB ARe B %gé‘mé?aeskétsisﬁ%gms?w‘? bEPeEEOmBveL o or r]
0} : r Sok |

or do8hich 08 lbjers g i 30 Splfecs ths sfer i e AR, (e RUAM SRS e
di sihechaaishe28dhenraiseethe pedsstal 18 umtildhd Waferd ie an Appropriatddistancedrdnnthe tirget mean

free path of the argon, gas | ecul es. Therefore, .m sputtered particles
t r alfel When ﬁ@tcﬁam R0 PRuis e feyaley 12 Roniaci g q?ﬂnmgn&?@v m@kﬁﬁﬁe plampi e .
Theo%g;%gu&&ﬁ%@b‘loxi de layer included in the internal chanber walls 16

can posi prior to assenbly of the chanmber. However, the layer will

need to Pecessingdptafbrne whivhi suppdrythe pebcessirpahsmberdfuither inkdydesd gadotueegot U in a
vacuum processi ng chanber using the apparatus shown in Figure 2. The
appWiPRLYiRg ansiner Zasrvsh esareon to giinietsy iaghe chambsr bedy Hbandd arsumsysism gas

SO C ' ' SUR t heapr ' ( . The
2oLy 5y Eiafind ERORSSIR ROl dotgh s\ BBR ok o g L RERSS, by R TR

ti t srotesking chiraberignypically @fepatedfohspuuetinewith ®HA siaver 9 @vhdiatihg ¥R chamber
Referring to Fi ?u_ge 2, the processing chamber of Figure 1 was prepared for
s putor atweiemekaut 167 toabaxt 40 Jarmhefora pask-flling ke chamben withamgomiera RigsSUEe 16 by -

ol el FulRYh 8808 190 B, ATRER il BisHy®h b bRl fEer 117G
12 &RIBE Rafdt ORRYUEL be les§ithafl EiOMEd R pdth b the Algom gab moleuldsd Therelfsie Y8Any
necessary and can be avoided by using an alternative nethod descri bed

bel spaiteyedipartigdes travgbdireptlydo the wafer 32 witheutsolliding with other particles.

The metal or metal oxide layer included in the internal chamber walls 16 can be deposited

prior to assembly of the chamber. However, the layer will need to be replaced periodically and is
conveniently deposited in sifu in a vacuum processing chamber using the apparatus shown in Figure
2. The apparatus takes advantage of the availability of a vacuum system and gas source on a
processing platform which supports the processing chamber. The apparatus can be used to deposit
any metal containing layers such as titanfum, titanium nitride, lanthanum hexaboride, and the like..

Referring to Figure 2, the processing chamber of Figure 1 was prepared for sputter deposition
of a titanium layer on the internal chamber walls 16 by removing the substrate support pedestal, the
lift platform, the target, the clamp ring, and the sputter shield. The chamber body 10 and the
chamber lid 12 remain, however, the deposition of titanium on the lid 12 is not necessary and can

be avoided by using an alternative method described below. A target, such as a titanium wire coil
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50, is positioned within the processing chanber prior to sealing of the lid
" 12. Al openings in the chanber body nmust be seal ed such as holes 31, 34
remai ning after renoval of the support pedestal 18 and the |ift platform
34. Several openings in the chanber body are used to supply RF power to one
end of the titaniumw re coil 50 and to ground the other end threawgNr a
capacitor 52. The chanber body is grounded and all_connecti éMd6l6%yDNe
titaniumw re coil 50 nust be insul ated when pasmqﬂTW§W¥hﬁﬂF(ﬂﬁgﬁﬂﬁnber
body 10. RF power is supplied by an RF source 54 and an RF match unit 56.
The metal in the target, such as titaniumin the titaniumwre coil 50, is

spu o | er : vacuum
por 10 P e AR B et g S R g O T Al M R I B s
f r ochanfb@r bodyomudt be 6éaléd smoh bhholeo3 1, 3dGemainingsafteo rimzatal ofthe Sugpoptpedestal of a

background.gas, .preferably argon, .into.a plasma. The chanber_js preferably
ettt s piat@s@é‘*p Severd} epesimgs imsihe ch@pg%rﬁaoﬁ?‘aferussé%wv&prﬁyewot h
arg )| Y does
mor Ok, £t B SAARIRGELES I S0 KR bl B8 o ol Whfongd 1CaDEHAE SR, Dhell

5 | easHantbebBodyeis groundstcandddimoahdctions foethe € tanivrip wiréebil SOx¢huse be insulaced-wienf or m -
| ayers, shoul d be avoi ded_ since_titanjum |l ayers exceedi ng several m c¢crons

mayP#sing dhrppghyihe ghambar bady 10. RF pewerisispprligdiby andi squrcedhandam BE maged shape
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5 since titanium layers exceeding several microns may flake from the surface. Person skilled in the

art can modify the shape of the titanium wire coil 50 or other target as needed to avoid depositing
titanium layers that vary in thickness from less than 50 A to more than several microns.
The thin titanium layer will quickly oxidize to titanium oxide if the chamber is opened to
air for assembly of the internal components or if used with process gases that contain small amounts
0 of oxygen. Titanium oxide is also an effective barrier to the passage of contaminants from the
chamber walls. |
Although sputtering of the titanium wire coil 50 with DC power is contemplated, it has been
found that sputtering of the coil S0 with RF power is superior with respect to the process of this
invention since the pressure range for DC sputtering is narrow and has a narrow process control
5 range in comparison to RF bias. The sputtering yield depends on the ion density and ion energy

which are easily controlled for RF sputtering by changing the size of the capacitor 52.
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-9 Figure 3 shows a preferred apparatus and nmethod for depositing

a netal containing |ayer on the internal chanber walls of a processing
chanber. The apparatus includes an RF antenna 57 conprising the netal, the
RF power source 54, and the RF match unit 56 previously described for the
apparatus shown in Figure 2. However, the RF antenna 57 is seCUIi»eﬂ:Nirn a
nodified |id 58 using insulators 60 to i sol ate the RE ant erddél6l§rYRD

chanber body 10. The surface of the RF antenna 50%@“5?"8?‘@'?%&9;%?@ I el to
the surface of the chamber |id 58 which allows the greatest separation

bet ween the RF antenna and the chanber conponents. A proce55| ng
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configuration as a sputtering chanber as shown in Figure 1, achieved
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had a dirty ion ?au ge whi ch out gassed addltlonal contam nants during the
f i roinifogm achievable base pressure of the unmodified processing chamber was determined by

repeatedly pumping down the chamber for about 15 hours each cycle. After deposition of the

titanium layer, which oxidized to titanium oxide, the modified processing chamber was repeatedly
pumped down for about 15 hours each cycle to measure any improvement in pumpdown
performance or minimum achievable base pressure. Experimental results for the pumpdown tests
on the modified and unmodified chamber are shown in Figure 4.

Referring to Figure 4, the modified processing chamber of the present invention, having a
titanium oxide layer on internal chamber walls and configuration as a sputtering chamber as shown
in Figure 1, achieved significantly lower base pressures with significantly improved pumpdown
performance. For example, the modified chamber routinely achieved base pressures lower than
1x10°® torr in 1 hour or less and lower than 4x107 torr after 13 hours. The only exception was the

14th cycle which had a dirty ion gauge which outgassed additional contaminants during the first few
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10 hours of the cycle. After degassing the ion gage, good base pressure

" was obtained. In conparison, the base pressure of the non-nodified

processi ng chanber remai ned above 7x10[err] torr at one-hour into each
cycle and above 2x10[err] torr after 15 hours. The inprovenent in punp down
time and base pressure results in outgassing of fewer cont am nanesreNT om t he
chanber wal l's during wafer processing. Wi l &, Lgkg‘g%fm“ v
directed to preferred enbodi nents of the present |nven Ion

further enbodi nents of the invention may be devi sed wi thout departl ng from
t he basic scope thereof, and the scope thereof is determ ned by the clains
WNi GBurs OF tHWycle, After degassm% the ion gage, 0Bl Bhse pressure was obtained, /n \¢BfipafRRdphamber
havi ng a netal containin ayer deposited on internal surfaces, produced by
a_pthedmsspressupe ofthe gou-lnmchﬁe;mrocéssmg chamber remained plosietTixdOF togr at drartpet

B St B BRI e PR il B R ™
SPUGRLHR cbdfts iR ARbastig AtPRWet csﬂﬁnm%m& R {HRCcHARIRE RAlls Wiy hareseal

the’I nterna
processing.

While the foregoing is directed to preferred embodiments of the present invention, other and
further embodiments of the invention may be devised without departing from the basic scope thereof,

and the scope thereof is determined by the claims which follow.
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agai nst outgassing of contam nants; and configuring the

" vacuum chanber to process a substrate. 2. The vacuum chanber of
claim1l1, wherein the target conprises titanium 3. The vacuum
chanber of claim 2, wherein the target is a titaniumwre coil. 4.

The vacuum chanber of cl ajm ereip the titaniumwre coil exirends
t hrough insul ated F#$ a “Surfaces of the vacu "%E?WB@/DV
5. The vacuum cha u , Wherein the Wﬁ%ﬁﬂé\n é;?,%‘m",ﬁ ext ends
t hrough a renovabl e vacuum chanber.. 6. The
vacuum chanber of claimb5, wherein the renovable surface of the vacuum

chanber is a renovabl e chanber [id. 7. The vacuum chanber of
claim6, wherein the vacuum chanber is a physical vapor
1. A vacuum chamber having a metal containing layer deposited on internal surfaces,

produced by a process comprising the steps of:

positioning a target within a partially assembled vacuum chamber, the target
comprising a metal to be deposited on internal walls of the vacuum chamber;

sputtering the target to deposit the metal on the internal walls to seal the internal walls
against outgassing of contaminants; and

configuring the vacuum chamber to process a substrate.

2. The vacuum chamber of claim 1, wherein the target comprises titanium.
3. The vacuum chamber of claim 2, wherein the target is a titanium wire coil.
4, The vacuum chamber of claim 3, wherein the titanium wire coil extends through

insulated holes in grounded surfaces of the vacuum chamber. -

5. The vacuum chamber of claim 3, wherein the titanium wire coil extends through a

removable surface of the vacuum chamber.

6. The vacuum chamber of claim 5, wherein the removable surface of the vacuum

chamber is a removable chamber lid.

7. The vacuum chamber of claim 6, wherein the vacuum chamber is a physical vapor

12

AR



_ deposi tion chanber. 8. The vacuum chanber of claim 1, wherein
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the target is sputtered with an argon plasma. 9. A net hod for
depositing a metal containing lLayer _on internal surfaces within a vacuum
chanber, conprising the steps of: positioning a target within

a partially assenble ¢ 3 placetie t arget conprising a neasEntt 0 be
i : AM-1616/PVD/DV
deposited on the intern e vacuum Cha%sm NO. EN|IOF1970 o
sputtering the target t metal on the’interna fieseal

the internal walls against outgassing of contam nants; and

configuring the vacuum chanber to process a substrate. 10. The
et pesifibn chahBerd, Wherein the target conprises titanium 11.
The nethod of claim 10, wherein the target is a titaniumwre coil.

12. The met hod of claim 11, wherein the titaniumwre coil extends

t hrough } nsul at ed hol e unded _sur.f s of the v m chanb
15 V9T o Bl arber BT B rtein B Eechia e & tﬁawrgaw@ﬁma
ext ends through a renovabl e surface of the vacuum chanber.

The net hod of claim 13, wherein the renovabl e surface of the vacuum chanber _
i s a rendvabl A mhthotddor dephsiting a metal containing layer on internal surfaces within a

vacuum chamber, comprising the steps of:
positioning a target within a partially assembled vacuum chamber, the target
comprising a metal to be deposited on the internal walls of the vacuum chamber;

sputtering the target to deposit the metal on the internal walls to seal the internal walls
against outgassing of contaminants; and
configuring the vacuum chamber to process a substrate.
10.  The method of claim 9, wherein the target comprises titanium.
11. The method of claim 10, wherein the target is a titanium wire coil.
12.  The method of claim 11, wherein the titanium wire coil extends through insulated
holes in grounded surfaces of the vacuum chamber.
13.  The method of claim 11, wherein the titanium wire coil antenna extends through a

removable surface of the vacuum chamber.

14.  The method of claim 13, wherein the removable surface of the vacuum chamber is

a removable chamber lid.
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13 15. __ The nethod of claim 14, wherein the vacuum chanber
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is a physical vapor deposition chanber. 16. The met hod of claim
9, wherein the target iT8isSheetiHasBdemRéplaced ar gon pl asma. 17. An
apparatus for depositing ning | ayer on grounded surfaces

Wi thin a vacuum chanber, a target conprisingrrgdtal to
be deposited within a chanber, n RF source_connect edMil@sAVB®Vt ar get ;
a bl ocki ng capacitor connecting the target to gro&WSM“LNO‘EM“,: 64,%‘{? The
apparatus of claim 17, further conprising an RF match between the RF source
and the target. 19. The apparatus of claim 17, wherein the

target cOIPri $RSmbbABEUTm 14, wherein mQQacuufnTgl}x%nﬁ&QQ b Phisstca? Vagdr AbpBsitidn

wherein the target is a titadiumwre coil.
chamber.

16.  The method of claim 9, wherein the target is sputtered with an argon plasma.

17.  Anapparatus for depositing a metal containing layer on grounded surfaces within a
vacuum chamber, comprising:

a target comprising a metal to be deposited within a chamber;

an RF source connected to the target;

a blocking capacitor connecting the target to ground.

18.  The apparatus of claim 17, further comprising an RF match between the RF source
and the target.

19.  The apparatus of claim 17, wherein the target comprises titanium.

20.  The apparatus of claim 19, wherein the target is a titanium wire coil.
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