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DEPCOSI TI ON OF THI N LAYERS ONTO A SUBSTRATE The present invention is

elated to a nethod for increasing the yield in 5 processes of deposition
of thin layers onto a substrate. Processes for depositing thin layers onto
a substrate are widely applied in various industrial branches. For exanpl e
on these processes is based the production of integrated electronic
circuits (also known in this field as 1Cs); of the 10 supports for storing
i nformation, ‘METH@D t FORCIENCRBARBIG aTHRI nyiEyer ®f pRIOCEISHS | OF
deposited ontq.a substrate of trans pl asti cs) or the hard-disks for
conput ers (Wit IIONOH . THIN LAXERS depo8UBSIRANE) a support,
generally of alumnun); of the flat displays; finally the processes for
depositing thin layers are adopted in the developing field of

m cromechani cal d@eipresnt heengor 5 pelated a6 taifrethod £ iheehthe URS yibld tig
simlar t? those utilized in manufacturing ICs. The main 1ndustrial
processes’ of PIRA5E%S Of deposition Rt thip Jayersontp & sybstrattheni cal  deposi tion from
vapour phase and physical deposition from vapour phase, better known in
the field as "chem cal vapour. deposition” and "physical vapour deposition”

respectively or [Pyodebses foradepositing thit\iyersvtito’ £'¥Gbstrafarerwidely spyBeRigcesses,
two or nore gaseous ipegi es are caused to react in an evacuatéd chanber in

whi ch there jvéngus ebranchesy, Ko caxappi on dkase dpivcesser tis j based otheed

whi ch deposi t ; Em%l,% [s f -1 Rl Th ressure
at. which the @%ﬁ%gﬁ' Bﬁus 2& é@%ﬁ%@gﬁ%ﬁ%ﬂ%ﬁ%@g%@?ﬁ?gﬂt Ofw%vari ous
QD pr 0¢@s s esppartsiorostotiig infomation, dafch nesd tef CDise (Winsteipr £ SBiw €ay@F of

ul trahigh 25 vacuum type) .mgy requifre ini%ial evacuations of the chanber to
pressure val LPX‘F’G’P‘“ 136%1’%%‘5 GRb2, A Supsirats, ot {ranspatinh glasties) ok diecharfulislsf  cvD

processes W lfor Gmmite Y WhereR £ifa8feticOmbRASE s gﬁé‘ésﬁéd oWoé?sngggﬁgﬁ%%gaﬂyat ed

nane PVD a series of possible alTernative te | ques
i ndi cat ed. Hoviealeminaim); efithe dlat dishlaysjufinally hbeprosessto fdralspositing thim taye s
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15 manufactured with techniques quite similar to those utilized in manufacturing ICs.

The main industrial processes of deposition of thin layers are the chemical

deposition from vapour phase and physical deposition from vapour phase, better

known in the field as “chemical vapour deposition” and “physical vapour
deposition™ respectively or by their acronyms “CVD” and “PVD>.

20 Inthe CVD processes, two or more gaseous species are caused to react in an
evacuated chamber in which there is a substrate; in the reaction a solid product is
formed which deposits onto the substrate in the form of a thin layt;r. The pressure
at which the chamber must be evacuated may be sensibly different in various
CVD processes; some of them (being defined of the low-pressure or ultra-high

25  vacuum type) may require initial evacuations of the chamber to pressure values of
10® — 10 mbar; in the following the indication of CVD processes will be always
referred to these latter. '

With the abbreviated name PVD a series of possible alternative techniques
are actually indicated. However all these techniques show the following common
30  features: |

- to obtain the thin layer a target of the material that is ini:ended to be

AMENDED SHEET




WD 00161:832 PCT/ 1 TOO 00136 2 - deposited is used, having generally the
shape of a short-height cylinder, which is positioned in the chanber in
front of wH8e trate and parallel thereto; - the chanber, ' |y
evacuat e anci thereafter filled with an atnosphere 5 of a"%?ged’%gis‘,
general |y argon, at a pressure of 10.2 -5, 10-5 nbar; by applying a
potential difference of sone thousands volts between the supports of the
substrate and of the target (so that the latter will have a cathodic
potential), a pl asga of &I,ectrons_and ions Ar+ is generated in the space
bet ween substrate SFRPSHI&H depseds havdne peprsally thesbapy of 2 slart-hgighteylinders| ectri ¢
field towards the tatgek pdshidSed fHaeNHhal | .0 ' t tlgag peci es
(general ly atons or Cgfusgt ersﬁeo?yateom; ?reglL ?flltngtp%((%{rlnt e éir ?’ne?erosi on
wi || deposit onto thegetsubstrate (as well as the other available surfaces)
thus formng the thin. layer. Each process conpr,i a nhunber of steps of
deposi tion of tHin ea%}-@pé{er 157 5@%88‘[‘9’1]@?3 .@HZK%FF%%@E&‘H%%E@%BB?C
conprisipg' . both W@@J&ﬂe@&@%%h@my drbod, Sat BB trb R 1P RhOREG:! 65 of the
thin |ayer devices, particularly inthé ‘case of ICs, are strongly
dependent on the peeRgmEea Foteidibk differancenph some thepsasils adlts [batveses. th¥hese

defects are mainly_due to e _presence, of . atons of emcal s i es
di ff erent fromthog%p%lsc%étp%?%stﬁﬁ ?‘%%ﬁthe&fﬁgte%ﬁé‘ﬁ%lllgé ?"lﬂefé'ﬂﬁg’@&%ary to
reduce 20 to a ni ncamBdichsotenig) Bl Radd bikieeRoSOMIE Rhsi Ar*ak IgesdaRa iRl the

process, by using reactants of the maximum possible purity (reactive gases
in case of CVD andtheapace hetyeen subsiratecanst targgb)thessdorsare aeeeteratad b hhest

cl eanne of all t L Iyt o] s..chapber _and of .t he process

at rmsphérée. Furt helrél Fr%?%g Bg@gﬁwll‘l@sithng%bglgﬁ%bclagﬂP% 135 ?Sf/onog’f “PR%Ct’d%‘ﬁosi tion

at the sane 25 ti Bpecied (@efeully alonBUIStchaiees’ dfi Aohoibsitaseionith génd PVD)
the industrial trend _is in the direction of processes wth a single

substrate which al EBRsien Ball dsposibamtoothe ybstrate (aepsdli as theaathereavailiblenget
t he above-nenti oneqaﬁg%ﬁ ﬁﬁggm%memmﬁgﬁses of deposition of thin

| ayers are performed 1 n Systens conprising at | east one chanmber, but 30
general |y a pl urBadht grooésschainbempsiseceaahmbr ahiteps bEdepysitien iofnisie 1hpsrs,a

PP gl P i & ard Yoo R BAR bfock el odipraliy b6 CRASSETBVERERCT S Wherer

It is known that the properties of the thin layer devices, particularly in the
case of ICs, are strongly dependent on the presence of defects within the deposited
layers. These defects are mainly due to the presence of atoms of chemical species
different from those which form the layer, Consequently it is necessary to reduce

20 to a minimum the possible pollution sources in all steps of the process, by using
reactants of the maximum possible purity (reactive gases in case of CVD and the
target in case of PVD) and ensuring the highest cleanness of all the surfaces in the
process .chamber and of the process atmosphere. -

Furthermore, even if it is possible to cany out the deposition at the same

25  time onto several substrates {in both cases of CVD and PVD) the industrial trend
is in the direction of processes with a single substrate which allow a better control
of the deposit features.

To meet the above-mentioned requirerhents, the processes of deposition of
thin layers are performed in systems comprising at least one chamber, but

30 generally a plurality of chambers, each of which being designed for a specific

operation; for example there are actual process chambers wherein the deposition




WO 00/ 61832 PCT/ 1 TOO/ 00136 3 steps are carried out, or conditioning
chambers, being enployed e.g. for cleaning or heating the substrates
before tRegrglppepition. In the followi ng, the process and wofdiob/bdné N
chanbers w il be generally indicated as treatnent chanbers. In case of
several treatnent chanbers, these can .be-positioned in line, directly
connected 5 to one another; alternatively, these chanbers can be positioned
around a central transferring chanber. Each chanber is connected with the

conti guous gnes_by ns of valves i ch _are normally .closed and are
oponed only SEB AFICATIE A O siingr Nl BeP RN 0 rBARR o ¢ ne
ot her duri ngr hbRingatht QuisstateR efert thé Beositivae kS the HOIIbWirg| €8 proBesimgant ee
the highest cl eanness possible, in general al] the chanbers are kept under
vacuum wi t kordidoniag charabers Vil be\asaerally indicated arcerimenthambrenieease The
substrates r t.he: ts: r.ugh
automet ed. mebRgd St S ApAR DR coh be'piRi Y SINEE | R007 ol VoAl

exanpl e Hf & pnoapsthersuitemati¢elfy, these thapthecnoqur bes pogjtiotedndvowsd pasntraloned
around 15 a transfer chanber), the suhstrates are introduced into. a first
chanber at ﬂe&?ff;ﬁgagd%harﬁaﬂ-s%%%mn@ﬁabeamb%%é‘s?vl%@e (CARRFIARSI 965 B whi ch
are provi deq,yint et ANGS WHTRR Gire RBFRARLcloSed BAd aff ok&RAI dilly ki SuiRUPEer at es
separate fromeach other in order to” sinplify the autonated handling

oper ati ons. transfar afithecubstimtes fro@- S chambeo 16 thebether duringsilie vanowshstepst of st
chanber and first valve is opened to communicate this 20 chanber with a
transfer chafbB®**% nechanical armtakes a substrate fromthe box and

carriesipt to thg dansd ghachierbee, hiphet @idaifesdr Rsssible ihSgedlerdl QEthd evel s
than in the first chanber, generally of about 10'7 nbar, and the first

val ve i s cl chearbers aresleens yaderaaguunswith the besleyrdepsod vaeminnthe depositiame
transfer cha 10 h , e |.S t he
position at WA "(l:)ﬁltst r@“’%é‘g%@‘?ﬁ S% Wdt %Elgl i?ﬁ%%g%éh’:ﬁﬂ& %Lﬁégeg%gﬁzgégs chanber
i s cl osed bythsdughiaugorhdted seandinvgdneml nidehmanicdoarpiseln arsiapledepoatidnabn of

the thin layer, the_ substrate can _then be transferred, again means of
mechani cal a8%HRpkhef %ﬁﬁﬁyﬁﬁc&h&f@i’e YRS fRRpUsing SL?IHSC’B Bf’gpa’é"‘é)%f’“‘i‘cﬂe

system q t o, ﬁ%&?‘!ﬂ%‘gr’.@gy , bF: shib&fa8@fare mft8ALdeN infEfiAY SiBer hPthedRAAS| Li NG

thin layers s e kept isolated 30 fromthe atnosphere. However
t he tr eat mentf sfitabliyeshapetdixxebahe snmeodalapf whichpee prpvided Witk fangs svhose

concerning the maintenance of. t he. aytQuAted eaui RIBNLSY other in order to

simplify the automated handling operations. A vacuum of about 10 - 10 mbar

is made in this first chamber and a first valve is opened to communicate this
20  chamber with a transfer chamber; a mechanical arm takes a substrate from the box
and carries it to the transfer chamber, where the pressure is at lower levels than in
the first chamber, generally of about 107 mbar, and the first valve is closed; a
second valve is then opened for communicating the transfer chamber to a process
chamber, the substrate is brought to the position at which the deposition will take
25  place and the process chamber is closed by closing the second valve. Upon
completion of deposition of the thin layer, the substrate can then be transferred,
again by means of mechanical arms and through transfer chambers, to the outside

of the system or to another chamber thereof.
Ideally, the systems for depositing thin layers should always be kept isolated
30 from the atmosphere. However the treatment chambers must be periodically

opened for operations conceming the maintenance of the automated equipments,




WD' 00/ 61932 PCT/ 1 TOO 00136 4 the cl eanness of inner surfaces or, in case of -
PVD, for replacing the target when this is exhausted or a different .
mat er i al wa@/418320e deposited. At each opening the chanberpdstooougit to
anbient pressure and its inner walls, the, surfaces of the equipnents and
of the target adsorb the atnospheric gagses, in particular water 5 vapour.

" These gases are then released into the chanber during the manufacturing
steps. During manufacturing, a continuous punping is maintained in the

chanbers s ritie her ef and .particularly the
at nospheri c %ﬁglgé&egsgpg%g%%g%%céﬁrf gjc é%sg aog Pég[g’]c@lr ] BE}Q%EBE \fée. gl Wihance
bet ween t he thiegaediangted loow différein hierisiuidsas & dpdsitdac AgacH epIAY wapeed of

t he punps duLi%ﬂr_}g the 10 manuf agturing processes is determnant for the

basi ¢ press@ §7 SHEOURIE e FMBieE prosgugerandnifss inmgs vallsy thesswrfaces hbtheower t he
amount of pessi c \ f [ osition.. Typically, in
order to irrpﬁg;\?g{ ef[ﬁ ﬁeﬁgiagﬂﬂégﬂra}e%gﬁgsg? b g%egt?noesgg%% §g§ér%i nlbp?ﬁlgu{?ﬁa rs are

caused to urvdpowoThesslgapesnge thrtatlchedtinoghatharh bepdirBiglhe Snaiuf:
100- 300" C (this 13‘}“%? I S 'gfgown in the field as "baking”). 15 This treatnent
has the pur Jt5&& STUARUATTHENS: RS ORUROS PHEFPEIE ig/paipfained in thecdwmbars t he

chamber and spefiol &% THGRHRS RassbLh f amﬁ’] it iall or bed on
t hese surfages; t he hi gher i; t he pgar)r%i’%gsppee %@?ﬁ'ﬁ% at&héépﬁg{}gl‘%g%t ep, the
nmore ef fi cirelgeseddy ces asalesaritied above Mihe balapce betwees itk dégageing oty  Of
adsor bed gases i reduced consequently, the. degassing flow during the
manuf act ur | n%té’ﬁs,su"gﬁ:e@w . ghee %’ﬁn{ﬁ%ﬁ(a’a@p%’éﬁé bk ﬁBgtEfEnESarPéf“&Er theg

manuf acieir i Rfandadt @R plodedsss isRicBemitfat Bdr thd ©aGBIOGre SF @PsPBGd nand

consequently a | ower quantity of inpurities in the process atnosphere.
After baki ndovrethsLesigaressare e dewerdte amoyw of pnssiblheontarmmants fordayersess i s

consi der ed | e. fon stanting negw. cycl e of . depositiong when the
pressure regag‘%glgag pi;lrecgl'etT g%pj%',mg{gﬁ rgﬂ r(%?rﬁﬁ? g@ﬁcﬂae%&ev\é%ﬁrﬁ t 10-7

and 10-9 nbaspenihgetheuchanberofart ajagaid usamderoPYDpiapERS a8deri Beatigeaned by a
treatnment in which the sanme deposition step as in the nmanufacturing

process is damprralreuef abpud 140N G (this stap és knewniis thedieldias Ebalingd; this
condi ti pai ngrg r ' . ' | thesdefinition
"burn-in". \%t%%tgkgﬁ ggse{rll]'? @%E?ﬂ%@mﬁ%ﬂ%% %‘gr?glgg?%\%ﬁ F%Br Q’B—{alcﬁsgf%g back
the 30 charthechpnbssmdaehooingabatch he@osditle afohy gdLRs Snitihidy addoppdi dies a
time varyi n%g bet ween about, 4 and 12 hours; f(fr_the bumin step a tine
varyi ng bet uB&¥# ges; the higher is the pumping speed during the baking step, the more

efficient is such a removal. In this way the residual quantity of adsorbed gases is

reduced and, consequently, the degassing flow during the manufacturing steps;

20 with the pumping speed being the same during manufacturing, a lower basic
pressure of the chamber is obtained and consequently a lower quantity of
impurities in the process atmosphere. After baking the evacuation is caused to go
on; the chamber cleanness is considered acceptable for starting a new cycle of
depositions when the pressure reaches a preset value, generally comprised

25  between about 10”7 and 10”° mbar. The surface of target used in PVD processes is
cleaned by a treatment in which the same deposition step as in the manufacturing
process is carried out on a dummy substrate that is then discharged; this
conditioning step of the target is known in the field with the definition “burn-in”.

With the present technology, the pumping step for bringing back the

30 chamber pressure from about 1000 to about 10® mbar, requires a time varying

between about 4 and 12 hours; for the bum-in step a time varying between half an




0202042001 5 hour and 4 hours is required. These two.preparatory st easpBh9
necessary to obtain devices of high quality, but they involve dead tines
as to productivity. 'Anot her possible surce of contam nation of the
deposition chanbers is the repeated opening of these for the transfer of
substrates. As said above, the transfer 5 chanbers are nornmally maintained

at pressure i r r ch ers, and in tam chanpers with
t he boxes hg?lgia%g%s%ﬁ rar%@'greg“rg%gg{‘} Bgfepgf)rgg%gssﬁpéé'“%l%éw f%‘g}atﬁ‘i‘e t he
transfer chdediessof highapal©] bitaheicisysI0BHbHA GAds 390 pFRBRELP are opened,
there's a transfer of gases fromthe higher pressure to the |ower pressure

chamber, resul t AREIEFHPeSIOEIOUIRGRS SoRtamiration of thec depositionavhambersds thed f r om

th bst t t .chanb .. Mo .. th
Lt ace of - TRt BRTRRLS o denl e R e AT VR O Yier
at mospher i cclgmstess ¢l srbelly t Reeditd bhaResstRs CRighEL thel Q88 eledtRchhe

| ow- pressure_environnent of the treatment chanbérs. According to the
above, t her Ehambezs, angiartuay chunbers veths ther baxes bblding sulomtatesi aratkephiabf t hi n

| ayer s unde -LON, [ ction stes. The.yield of
devi ces proBrueEe y%%i%%%é%ﬂ?%ﬁ%g%%%f'wwgﬁ Hﬂ%ﬁ%‘?%ﬁm& He

i ncreased ethdnttiers a@ugienet, RbeTe's d tvanster BEGastk FFiRTRE hipher pfe@ﬂﬂ@it@g%@ver al |
cont am natii)n of the working atnpsphere, or better, by acting on both these
process f eatQiYsEPresgpre|chamber, sesylingcin & eontinuons ansfer ¢%¢mm ft gasps ovi de a

met hod roi S| | 0t . s .of .de 1ting thin | ayers
ont o a Sibs oo 82 HielS et Euflabls R RERIGE T Fbteaeh ditn

i fiventi on, winifch of thessubftratest themgmbeds it pateely ﬂ&wﬁwﬁg a&nﬁslph&wgiseg

i ncreasing the ]gFi&e d of processes fqr 25 depositing thin -layers,

conpri sing ‘&‘g%sthé‘F“cPé?/F wasedhingthe lomyinaepsprs anvirgRmpnt ¢fdhewor ki ng
at nospher e Wehdeht ehadiaeess chanber when the sum of partial pressures of
reactive gases in the chanber is |ower than about 10-3 nbar, and when no
actual producti éecending tatthei abdyej rtherer isc @s netibebyofl posxgbie hsortdso it ed
substraie h I ng,..equi.pnent s _and, pr.ocedures used ip. the manufacturing

st eps. Tﬁg’%&%‘%&f’ﬂﬁé %Bﬁ{i@’c?wf if?}ﬁu%ﬁge@a‘%\?aé‘ tQ.Prpdugiion Wastes known i n
the getteriThe yild of douessGroduted by aSink eschARugs bhsn BH/er BidiinRABE Ve,

t hese gases AVMENDED  SHEET . )
increased either reducing pump-down times of chambers or reducing overail

contamination of the working atmosphere, or better, by acting on both these
process features.
20 It is an object of the present invention to provide a method for increasing the

yield in the processes of depositing thin layers onto a substrate.

These objects are achieved according to the present invention, which in a
first aspect thereof deals with a method for increasing the yield of processes for
25  depositing thin -layers, comprising contacting a getter device in activated form
with the working atmosphere within a process chamber when the sim of partial
pressures of reactive gases in the chamber is lower than about 107 mbar, and
when no actual production substrate is being processed, by using the automated
substrate handling equipments and procedures used in the manufacturing steps.
30 The above indicated reactive gases are those gases, well-known in the
gettering art, towards which getter materials are highly reactive; these gases
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6 mai nly include oxygen, water, carbon dioxide, carbon nonoxi de, hydrogen
and in sone cases nitrogen. As is known, getter materials require for
their operation an activation heatinggtreatnment at tenperatures between
about 250 and 900C and during a tine conprised between few m nutes and

about a“ﬂ%ﬁ in &eosyg)ggg, Witel, Nartfo e:ﬂb)?igé GARCRbhAAe h%fd{c;(g%ﬁ aiﬁ%isﬁlaﬁer o

mat eri al . case an i vat €éd getter device IS expose an at nos
wher e t heasssimitedgepaAlsi i3l krpwes ettas maferiabaeuive fontreésoperationg e ractiveionabout

10-3 nbay, .. violent reactions can take p|]ace otentially dangerous for the
equi prren_["%at‘ﬂgegwemnatt Frénpeéﬂmﬁ?@twm f @t&@@'ﬁgqqg?&g%ﬁ 3\13%&%1& s are
totally poBpliscd®elihGed3ningRs abd'@ou i holtOhdBBldidg &IRE eX&HicaBcdnifsitiRhki Ng
at nosphere 1 n the processes of deposition of thin layers. So, as wll be

descr i bedf the speeificanpteniilndn casecanractivetedogetteh devies inexposed tr ams atrgosphere
possi bi | |

devi ) D et d f .
treat rren%”thg e;{rﬂ'rgfasru%l mﬁg?ﬁ{%ﬁ%’%&% Iogrlgécgﬁgggtaf#g rlgi i vegttﬁ%rf Fgé'{){]o@ %8’%% nbar ,

provi dedvioldns réaetibfecdibeakepiich) séntiatly dahferone fbritle Squipments Redeheindtet i al
pressure of the above defined reactive gases. The invention will be

descri beghdnber n@nsthe jofhgr fgndngtsranaerials areotatally st 'o noble gagses.dhath e t o
SoC e oF oW O e Co
the ra%%f‘al%%ﬁﬁlﬁged as Qﬁogﬁn%]sa;%ﬁ@ Wre ﬁ?gféngl\%&&@{]y idﬁgéylﬁ?orps? %r_uh e

alternative e nts o accor tot ention;
Fi gur es hy@rsshavassweilibepdesetitddeinehd Gdlowdng, tho metmiltofithel mwiention fovessesitheg t o

the inventign. -.Figure shows two curves resenting the pressure in a
PVD chanBeFSToiRYithe} @ $arier dpaes et indichyared TTBs b srent, ehAsRbeF ehep,
known pr geagil F&sﬁﬂ@the@éiﬁ% WeNAbbwe 107EnbRE, Hrski@dd thikeisithy Alakin®lin pfékSurese of
getter materials and devices at the inside of thin |ayers depositing

chanber sobtasied by sumnyieguy thei pactiad pragsure of the abevedrfingd ptactive gases.EP- A- 693626,

07/ 17542 and. THE iRnihf WA B8 bptiBea BB RRRe if 3pRdr i ciiobiinat 1A 1O
descri bergathertosysdrawingstwizheinr emai n in the chanber al so during the

manuf acturing prQcess. For insfance, docunent WO 96/13620 describes a
sem conduct or - ergﬁ‘é‘?%Fﬁgg%QWa 9W1Cﬁ§%é0%ﬁpewhlf alterngfpve l'ﬁemﬁgfé‘ér punp

made up of a pl yhghbd YeBfdifetd BE iflledttsn;St acked on a central support that
may also have the function of heater for the getter disks. This punp is

per manent | y f i xdtigumas Bk shavh aeme pobsible epdwidiments afvggttdrrdevices acgydingiton
wherei n the sem’tﬁolnq,uctor_ wafer is processed, such as in a corner on the
bottom wal | of tHe"KA r. The nethod of the

- Figure 8 shows two curves representing the pressure in a PVD chamber during
its evacuation, recorded respectively according to known procedures and
according to the method of the invention.

The use of getter materials and devices at the inside of thin layers depositing
chambers has been already disclosed in the patent application EP-A-693626, the
publications of international patent application WO 96/13620 and WO 97/17542 and in
US Pat. No. 5.778.682. However, all these documents describe getter systems which
remain in the chamber also during the manufacturing process. For instance, document WO
96/13620 describes a semiconductor processing chamber inside which it is disposed a
getter pump made up of a plurality of getter disks stacked on a central support that may
also have the function of heater for the getter disks. This pump is permanently fixed in the
chamber in a position away from the position wherein the semiconductor wafer is
processed, such as in a corner on the bottom wall of the chamber. The method of the
invention is different from the use of getter systems according to these documents, since

these latter require substantial modifications of the



invention is different fromthe use of getter systens according to these
docunents, since these latter require substantial nodifications of the WD
00/61832w%q5} L4590 00136 7 configuration of the process ch3iergesndifs
particular to provide suitable heating neans for activating and operating
the getter materials. The European patent application EP-A-926258, in the
nanme of the applicant, discloses a further wutilization of getter systens
in PVD processes; however, in thi s case too, the 5 getter system is kept

i n the chamber. dur. ng roce The .presence of an..activ etter
devi ce in a“PHTEHTAHOR f&H%,?E “iﬁssa kEi?irsh RAGHGH ﬁonWB?ﬁ’tdngt’l“té }PF@I both in
i ncreasi g gsaed &dri RAvEREL dnd PeRBhg and e’&er L) OTHY Bhubdpeal nation,
thus contributing in dlfferent ways to t production yield. 10 These

results canamélcaweré’rAsﬂi’éQS&ym lP@éleof)fG}éQ@@Pll@Pé‘% d@slqsm at dumlirar  of

ways. In a firs 0 h nt|n a non
activated gleliﬂg‘%ar10 eo\?l egmi g%i nlgr oduced pmces&s”géwgg%a%ﬁh? %‘ﬁetﬂ% ubst rate

hol der; 5 t hgetehaphen id lept hethechaabét dimi@githesp@vasuat i on is begun. As soon as
pressure has 15 reached a val ue of about 10'3 nbar, the getter device
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al ways wor ki ng, dyring these operations. Flushing 20 with argon is continued
until the | &f&lucien am nants is below a give value, as can be checked

wi th sefgors or pal r)éﬁﬁ{s%an%é%lac&}ﬁpl?sh@@%?"tﬁé)@&t(qu%ﬁbeﬂevx&é%niﬁe&ﬁﬁﬁbert0 the
chanber. In alternative, and upon calibration of ihe evacuation chanber

par anet er s, of aghi ng W th argon can be continued for a given tine. V\hen t he
contam nation | veI sui tabl e, f h et.ter device i

removed from 25 ﬁ) ﬁﬁbﬁaﬁggl; 6?35%6?7“‘8?1& gtgf PP nﬂ? this
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Accordlng to this procedure, the Pressure i n the chanber never goes down
to 10-7 nbarth@pha:mrls ﬂ»@ncﬂm@ﬂr@uéu SPVACHAAD AFrDREHL S\Sf YOO asHresTyah e
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chamber is thermally activated, for instance by using the heating means in the

substrate holder. At the same time, the flushing of the chamber with a noble gas
such as argon, and possibly the baking procedure, are started; t_he pumps
connected to the chambers are always working during these operations. Flushing

20 with argon is continued until the level of contaminants is below a give value, as
can be checked with sensors or analyzers, such as a mass-spectrometer, connected
to the chamber. In altemative, and upon calibration of the evacuation chamber
parameters, flushing with argon can be continued for a given time. When the
contamination level is suitable for production, the; getter device is removed from

25  the chamber and a new production run is started. At this point, the chamber 1s
already filled with argon, the process medium. According to this procedure, the
pressure in the chamber never goes down to 107 mbar or lower, and removal of
contaminants from the chamber atmosphere is performed by the washing action of
the flushing noble gas in cooperation with the activated getter device.

30 As an alternative, the same process above can be carried out by closing the

chamber and starting its evacuation with no getter device present. In this case, a




30- gg-0atp@dtt ernative, the same process above can be carried out by cl¢p P@0001
the chanber and startlng its evacuation with no getter device present. )
this case, a 02-01-2001 8. pre-activated getter device is introduced in the
chanber (not necessarily on the substrge holder) froma transfer chanber

by neans of the nechanical arns. The getter devices of the invention can

al so be re-introduced and perform their function at fixed times during

ocess oper atl for tance fo el R UC n cont am n tion
P oot con b Pt ol sh A S P TpAiel i Tt AP BODRe52BD¢ gadbe ng of
the surface QfpsuuRSidlddPRomACERiMr MakBetty SeRRSPUR RodBRLAGHLON Of the

nmet hod of the invention, a getter device I's introduced Into the chanber at
fixed tinmes. In %zgﬂtas&mt@phmﬁweﬂ@nwngalw bt re-intraxinesd and patform

at nosphere can. he providged r after a i ven nunber qf substrates have
been pr‘ocessgﬂ‘= EWC%E’B n&%g@ CHRE PRFAAAFy 89: ipstanee et el es in a
box have peenedicRiparnteninaith m’esd&wby ?ﬁveﬂéﬁ ogamﬁgmﬂhe séﬁeér VRIRRWYr box. " To

this end, it is sufficient to transfer tr éat ment anber a getter
devi ce of t hyi owigassing 0of ter vurface Df/mbeuatos A@obbngauhxs/@bsﬂ;le ag:lpiaalon of a

production su rat bet ween the processi r at es.
As said abové, l%%é Wgﬁ}osr & EVEPHY A 5?8% ‘gevf)‘ée ’ét‘ﬂ??‘i‘ifeﬁg?f@%% %ﬂﬁ&f@rt
openi ng Wi t hdiyed Rifrd] RitbiscaieeRbp BHCIBAESS bf @S procesd iaMeer @imdPhérerdaar or
| ower. However, reaching very |ow pressures in the chanber béfore a new

product i on rhﬁnpmmdpﬂaefomﬁpr @oBiTem npmbereaﬁrsubm@nst bavei heemhprocensedit for. I n

this case od r usef ul duci ng
t he(ti rre reqU| re ’f%l"s ‘BJF Hﬁnge #Ye% ersD%a%LJ&?bgﬁ §°3§'p%rf’8?s§5¥aﬁ”ﬁ

condi ti on af teforathe W isilgstrattds toh ahbﬁ boge'rb elfis eed,IiCRSutfividdt it@bthhsﬁ& iho

eI I m nating the at nospheric gases. In_the_ follow ng description,

"pressure nedd® F@%cﬁé@ o 188 r@?ﬂ‘??t?f)'ﬁh“- H"“-‘P%OWHIWB"%?%@SG?QC of |
10" 7 nbar or sgggl nve éedéf‘:g I-o‘au&EHns Intro@gL&gﬁgt&t%n t he

met hod of the tron c rrprlsest estepso ucing-a getter
devi ce into tdwehsubsahent chanber after its opening, before or during its
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10" 3 nbar or éR&dmg without previously reaching pressures in chamber of 107 mbar or lower.
However, reaching very low pressures in the chamber before a new production
run is the most common procedure adopted in the industry. In this case, the
method of the invention is particularly useful in reducing the fime required for
20  bringing a chamber back to its operational condition after any opening, with the
( getter devices cbnu'ibm:}ng to eliminating the atmospheric gases. In the following
description, by "pressure necessary to begin the production” it is meant a pressure
of 10”7 mbar or lower.
According to this preferred way of implementation, the method of the
23  invention comprises the sieps of:

- introducing a getter device into the treatment chamber after its opening,
before or during ifs evacuation, operating so that the getter device is
present in the chamber in activated form only when the pressure therein
has reached values of 10” mbar or less;

30 - continuing the chamber evacuation while maintaining therein the getter
device activated until reaching the pressure necessary for starting the
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30 - continuing the chanber evacuation while maintaining therein the getter
device activated until reaching the pressure necessary for starti ng the IT
0000001;vﬁ0§MENEFD SHEET WO 00/ 61832 PCTIrTOO 00136 9 nmanuf, @ﬁ

process; an removing the getter device fromthe chanber by u3| ng t he
same autonmated substrate handling equi pgents and procedures used in the
manuf acturing steps. 5 In a variation of the process outlined above, it is
possible to keep the getter device in the chanber even upon reaching the
pressure necessary to hegin the production, when sone operations are
carried out which & ‘PrP}EPFé?P‘iﬁsi%ldt he actual manufacturing steps.

Figures 1-4 repres il r
alternative 10 err%g%lw ts o rrend%{lg% erregnél éh%n}b%f’[%rl %tlﬁ{r?g *he net hod
of the invention. dﬂdﬂnatecbfsebﬂm:e hewdlinggequipnienta ahé preadirespsnd rig the t he

process chanber, this |fs cl, osed again and its evacuation starts (step 1);
for the evacuati on PHRHRHMRESPechani cal punps (e.g. rotary punps) are

general | % used afy § RERRM m'hé'%r@ééﬁls oftHRSLMHQBL it Yo podEieR: tbhee RS gt in the
chanber is at values of about 10' 2 nbar, 15 medi um and hi gh- vacuum punps

are used, sudevies it lthebgkmmim@van uppncmWQ@the PrRSsuss neogksary thdeginetheur e has
reached values f..10-

s and sti nd n the etter
device is takREf'f ?%Dm"i" eé‘ %O&e gﬁﬁaﬁ?ﬁugﬁtcaphetd 0'#he}%ﬁr c?gegglmgﬁ &’(est ep 2)
by neans of thQalsAmufasthen@itegs. substrate handling equi pnents and
procedures used in the manufacturing steps; the getter device is thus 20
posi tioned in th&igueiel AgaBresens, ke flatm ghilay-certs.remeossblsoaiamatyice

LSy Ul Ul 6 Okl LG RO Gl Wl
possi bly nmovabl e Wﬂ‘ﬁiﬁﬁ'&:&hce fohidurt dcaftee 2adihepeainpsifitad proaﬁssahmubert; ttds shanber

center. The possibility of heating the depo ne |i s rally provided
in the thin IGBfed 2gaisodd 1tE KYATRAON Sﬁmlsa(éttcpﬂé %‘He LRYaE Plﬂﬁfa‘chﬁt}mduri ng

e it M gl Yy i) D RARR U ki =
subsequently, when the pressure in the chamber is at values of about 1-10"2 mbar,
15  medium and high-vacuum pumps are used, such as turbomolecular or cryogenic
pumps. When the pressure has reached values of 10" mbar or less and still ﬁnder
pumping, the getter device is taken from the box and brought into the process
chamber (step 2) by means of the same automated substrate handling equipments
and procedures used in the manufacturing steps; the getter device is thus
20  positioned in the same zone, in the following defined as deposit zone, usuaily
occupied by the substrates during the manufacturing of thin layers. This is
generally formed of a substrate-holder supported by a possibly movable pedestal
that locates the substrate at about the chamber center. The possibility of heating
the deposit zone is generally provided in the thin layer deposit chamber: in fact
25  the substrate heating during the manufacturing steps allows to obtain more
homogeneous thin layers; furthermore, duriﬁg the initial steps of evacuation it is
necessary that the pedestal can be heated to allow its degassing. To this purpose
heating means are provided in the pedestal such as electrical resistors, or infra-red
lamps that heat the deposit zone either from the inside or from the outside of the
30  chamber, through quartz windows.

The getter device, positioned in the deposit zorie, is subjected to a thermal




necessary that the pedestal can be heated to allowits degassing. To this
purpose heating nmeans are provided in the pedestal such as electrical
resi stor%?%ﬂs%ra-red | anps that heat the deposit zone either fromthe

i nsi de or e outside of the 30 chanber, through quaFt?THMEGs. The
getter device, positioned in the deposit zone, is subjected to a thermal WO
00/ 61832 PCT/| TOQ 00136 - 10 activati on % eat ment (step 3) at tenperatures
conpri sed between about 300 and 700C during a tine conprised between about
ten mnutes and one hour according to the getter material enployed, by the
nmeans provi dedvation trdatmérgalsiepd) aftemperasidasionmirsed belheert Mt 3001 anat ed
getter devi C@Q{;(gc eases t.he speed af t he subsequent _ punpi ndq of the chanber
ress r

until the p rETEL 4 TR PURPIESedr bstigen REORa AT aRinytasnand mngches,
general |y ofaceh@il td IhSgdRRmatéil elPRIyRY Sy ﬁ]@%é‘%%?}{%‘?iﬂ%ﬁ %rethé)imh{}%ensys'[ em

due to the residual degassing of the walls. The vice is
removed fromfthecssubstmaiber (step 4), by using 10 handling neans and

procedurges as adgpt i n,.-panuf acturing for transportatian of the

subst rat%s, and%?'ﬁe%g%nat%acf’%rﬁe g 8?‘8?%%“?@%3@@_@83‘?6‘{) ogttQFts“B?qJ“ﬁ‘i‘tr oduci ng
the manuf agupimgofsiibshirabeSunkiNite dri8ueaqieR. foF kg e SHONEC gos! bl e
alternative way of carrying out the nethod of the invention. Afte

starting of PEYEs% ey seieboy) 10 pohar aad impgovescthprisse pressufe dDUR 15
nbar, a pr e'sgﬁgd&vd%‘?gtlﬁ%#iﬁﬁal%@ F;{sgﬁ%iogmienvgr duced into the process chanber
e rexanp

(step 6); th vice can 1o e attvated in another treat nent

chanber, such afha getfeanibeice [is ehdndaindvet fdie tAE echiafdkt Mete®T4)! B using
manuf aci ri % ‘ﬁngt rates. Subsequently, upon reachi ngi_ the desired pressure
for statti nrgl‘ PG RS A IPeRGures ag gdopted i Hanylastupiag tertranspon from

t he chanber tﬁéitﬁﬁtxZﬁas, eﬁg thd &ld{l aéuﬁﬂgﬁﬁcg{]&% @Qﬁseﬁgg §1j.apc| %%lrt]}oﬁlécg{q% g‘\f{:e devi ce

enbodi nent of the nethod of e 1 nv I'n"this cas e
i s i ntroducedanufcturinpsupstotesmtccthawbanber( st ep 8) before the begi nni ng of

i roduced 1 nt o T CraRa HortiBla e vaneL ol Cedy e Gui e megod pifing use
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val ues &% 10nBRrpbhpie-astivated gettaridevige s introdused tp vt proces chembem(gtepts);
tenperature§pe device can for example be activated in another treatment chamber, such as a
chamber provided for the pre-heating of the manufacturing substrates.
Subsequently, upon reaching the desired pressure for starting the manufacturing
steps, the getter device is removed from the chamber (step 7).
20 Figure 3 shows another possible alternative embodiment of the method of
the invention. In this case the getter device is introduced into the process chamber
(step 8) before the beginning of the evacuation step (step 9); in this case, the getter
device may be introduced into the chamber immediately after its closure, by
making use of the automated handling means of the system or even by hand
25  before such a closure. When the pressure in the process chamber has reached
values of 107 mbar or less, the device is activated by heating at temperatures
comprised between about 300 and 700°C by making use of means and procedures
adopted in manufacturing for heating the substrates (step 10). Thereafter the
evacuation is caused to go on with the activated getter device in the chamber until
30  reaching the desired pressure for the starting of the manufacturing processes, at

which pressure the getter device is removed from the chamber (step 11) and the



conpri sed between about 300 and 700C by maki ng use of means and procedures
adopted in manufacturing for heating the substrates (step 10). Thereafter

the eva ' i s caused to go on with the activated get th HeWbeiSsi N t he
chanber WB(*I&% reaching the desired pressure for the stalf\étl ng of the

manuf acturing processes, at which preggure the getter device is renoved
fromthe chanber (step 11) and the WO 00161832 PCTI | TO0100136 -11
manuf act uri ng process begins. - Finally, when the process provides for
steps prelinmnary to the actual manufacturing steps, it is also possible
during the ﬂﬁm§@EWW@§PF63¥EEﬁH¥he getter device at the inside of the

chanber. The po r . of.di o this
enbodi ment of tﬁ@aﬁgt %énotﬁe-t ggelgigﬂ \ﬁﬁ%gn@mf &Bé %I?P%Pg&ﬁg%sﬁ]gf%% one of
t he nmet hod demofachesigvitdph, itdf etsonm@sible Hugsg tkﬂeﬂrmcmes epkatredhe getter upon
reachi ng the vacuum | evel ired, a step (12).prelimnary to_the
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the chagtbenLR5aP 1d His eﬁﬂo@iﬁﬁﬁpbﬁhgfmﬂheﬁ%§§ﬁ§uﬁfmﬁ$ﬂ $he ¥Rfall Sefdi fEN by

PVD 10 processes erei n, upon evacuation of the chamder at pressures of
| ess t han alwowtone ki-the mhqulbaspnbddewabae&rd@sdmhgd bi3nare mepaatesd, itait,

generally carried qut I ntrod he cha on_at pressure of
10- 3 nbar at§® ’él"r?ﬁ‘i?lﬁﬁ n%e a 2 Hifu ?@Pu‘ﬁsﬁﬁ pifo Ersﬁeﬁbn ‘Tg Boli ti ons
the getter GeiMiueRtirfgCOREAS cirled dilebefbral @eioving &l ttearuévqsél ﬁlsinyuieoses its
efficiency of gas sorption; on the other hand, 15 t gas _sorption action

is still prebamben (sterhd3X |A@texsma§e06mmq¢ése§r@faﬂuerwpe tihgvenc okt ¥¥Buting to

keepi ng,t he [ QCeSS at np h D ny .c of the
gotter Hous RO IR IROR EFacledlor AR U0 Y of830ie) UFlebERRESS 0, 1

t he chanber .10fcapt dibag the @cﬁveraemxbaanﬁﬁh i e @f  gehbrally veentd Qe el ates to
getter devices 20 for carrying out the previ ousl(}é1 descri bed nethod. As
said before mw@cge tnethe Rhginbes agpnigha prasant i nt G enhap apd simphatinga sane

boxes of the, ?% . sane
aut onmat ed eqw prren S gfﬁ 9%15 gﬁs%{:%&ﬁ%stra es.r%ﬁm@ﬁ{‘éﬂa%%%)&éﬁket he
getter devitamet ma&hahmdeqmddp&ﬁseaitt yifichencs af@as saptiof; eaththenstherf lantiyr i ng

substr at, n 25 fact etter VI ces of greater size,could not be
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close the trapsiffing '@ REDIg Y bfocB&! kBhosphere clean, and in any case the
presence of the getter device saves a transfer step of a dummy substrate from the
box to the chamber.

According to a second aspect thereof, the invention relates to getter devices

20  for carrying out the previously described method.

As said before, the getter devices of the invention are charged in the same
boxes of the substrates used in manufacturing and are handled by the same
automated equipments which handle said substrates. To this purpose, the getter
devices must have essentially the same size of the manufacturing substrates; in

25  fact, getter devices of greater size could not be positioned in the containers and
could not pass through the valves which close the transfer chambers, while getter
devices of smaller size than the substrates could not be caught by the automated
handling equipments. Another reason for using getter devices of the same size as
the substrates is that the surface available for the getter material and thereby also

30  the gas sorption properties of the device are thus brought to a maximum. The

getter devices of the invention can consequently have a thickness comprised




devi ces-of smaller size than the substrates could not be caught by the
automated handling equi pnents. Anot her reason for using getter devices of .
the sanewigpsige the substrates is that the surface avail pgrgrdomtibiskhe
getter material and thereby also 30 the gas sorption properties of th
device are thus brought to a maxi mum _The. getter devices of the invention
can consequently have a thickness conprised WO 00/ 61832 PCT/1TO00/ 00136 - 12
bet ween about 0.5 and 5 mm and | ateral dinensions varying between about 10

and 100 cm ;t0 Qi ve sope e | es, in case of |ICs, devices of essentially
round ~ shapt!j‘cwegll1 agguhggoﬁn%’aéqdh{;&q{%e SBEORR SFYHISoRRTWEees abow 1Y nm and
di ameter f aadnedent; t&%ﬂ:ets‘énﬁo&aﬂﬂﬁlles‘,"m LRe iR R’%.?ﬁeﬂéesm%ﬁﬁﬁggirg& flat

I ckness

di splays, the 5 devices are generally rectangular wth a et ween
about 1 andSEpsumiliabriusddamdithat tirkmesy hetyieay abeun@srand 0 cum and diameeteret er .

The getter | o] e.hhAventign, can be nmde ett terial, only,
e.g. sint e(r%rg%rl %g%eissé pci—é\tl)\gvrglrnj “@Blﬁs’indg‘?sle n"g&‘f‘ﬁ%‘gﬁ"‘ﬁ’a‘f‘% ﬁ%‘ﬁ{@?ﬁ ofiSt ry,
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excl usively nmade .of 10 powders could result in | ow nmechanical resistance

gi vi ng ri selatel ez vayingresvem 10y gndpae metsaki ng, to portions no | onger
adapted to be h I O i t to, fr nts or
powder s bei ng p?gg %ﬁeﬁb%evﬁ%g Oglﬁ%eclg!%rﬁ%ﬁac Lei)rt'e EHE %nosfc%ﬁgre@ﬁ%eﬁl@g%t “Bs
preferabl e timtetsd pgetdess: Htavéveescdneidestlg aheifl pastitilar (deon@elyl evitiridtersl al
deposi ted oré)th[g a.sug_gort, whi ch ensures the_necessary nechanical 15

resi st ance. SNEENSIpRSIRRCY grepist Hpadng thicknesssintoped dedigs expiusivelyamadnofini ch
the get{@r LAk, : [1QL; SHOW good f ese of
mechani cal rﬂsesiﬂgtaé gﬁlcc{e%\éﬁ%%é?ﬁ? géc?g%}gi%ggstl%%egg%% T gln‘go"tsgﬁeﬂhgf devi ces
must under ggossbit feeakig b @ostjons mopangércadapted tth e dmhiled thiyothe taneah it of

the getter material. i.s al so preferable that the support material does

It
not rel ease SAXPHREOR ARt EPeREnts AL PaWers bsie plesrahinthe PRRCeSSTR3EIS ur es

reached during agtbMsdauesbe Bt RIiicferdbR & ¥& - =YoX | eto
the quantity of gase%'tql n tehe chfgnb{ar. ?he néa?tgfl%g%%aﬁﬁgﬁ %K%Q%est I n

meet i ng t hesstteromaieriabdepoaited outoal wippod, which|enswesn theqesssseryymecleneal |
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faces or a shatglials deeoh FdiRIMadhddichORRd t dHoWih@@oddRAREES IofImRERERRFES, the
substrates are handled in a vertical pgsition wthin the system being only
in resistance and of resistance to the conditions that the devices must undergo in the
chambers, in particular the activation treaiment of the getter material. It is also
preferable that the support material does not release large quantity of gas under
20 vacuum at the temperatures reached during activation in order to give no
appreciable contribute to the quantity of gases in the chamber. The materials
which are the best in meeting these conditions are metals and metallic alloys, e.g.
steel, titanium, nickel-chromium alloys, or silicon, ceramic or glass.
The devices formed of getter materials on a .support can have the deposit on
25  both faces or a single one of them. In some thin layer depositing processes, the
substrates are handled in a vertical position within the system, being only in
contact with a guide by which they are supported through an edge portion and
having both faces essentially free: an example is the manufacturing of hard disks
for computers which are coated with magnetic material for storing information on

30  both faces. In this case it is preferable to use devices with getter material

deposited on both faces, what allows to render maximum the surface of active



contact with a guide by which they are supported through an edge portion
and having both faces essentially free: an exanple is the manufacturing of

hard di skfo odldikzconputers which are coated with nmagneti c niEefiosho:er
storing information on 30 both faces. In this case it is preferable to use

devices with getter material deposited;pn both faces, what allows to
render maxi numthe surface of active t WO 00/61832 PCT/1TOO 00136 - 13
material. In case instead that the use is intended in chanbers wherein the
substrate is

treated in hohi al positipn,. wth a face.resti n a
sarpl e hol adretifiotthst atiB A TA Gt Bhip Shasiodls yRER GRetbf oo -
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conpletely cpated wi.th the getter material, but that_at |east a portion of
the support tg&fﬁ%era@%gm er coRRibyHng R e%j”és‘F‘PPW’?hE’éafBP]éﬁ/@ PROCEYHES

possi bi 111 ddeplind be; SRt ARHEGRIGPYCIRSRARRRILEREST 0L iy of { het

when it is in the substrate box, wherein it is In vertical position
by suitabl e tangs, bath seheniti ¢ould atrantd gukfmpblehthat theosuipert surframds poovi ded
In the process chanmber. which can conpr.i cla hol di ng t substrates
by their edgceo.n@steg'loﬁﬁfeélsw%}f t}mr% &t Pgng§8¢r§“(eé13%ﬁ?§t %?Otfl‘gg ?Fﬁﬁeesuag‘f er
devi ces 10f t&e ik MEREE 8Nthe ldtRodit. HIE prevedto e ﬂad&si@il&yﬁhﬁ\ﬁ@é’%été!?ﬁeﬁ@@t ation
a getter device 50 suitable for use in systens for manufacturing

har d- di sks omaydeasupaskides thaulheng eighes grlienst &5 inghe aubspisdrox, Wherein diig cul ar
shape, coate n_both faces w . sits 5 52'. of 20 . get.ter matepial;
the’ depos t ks in BEa{ RSRon b JiABRAEMS) o ped i Bingfth PLUBRICY) 250

two free ar edgandproitddis 'the pcethamber)Gviich thecshpier dlartplgBoldihgh@ie h
faces. A device of this type is handled in vertical position in a process
syst em by ne%traféfb&&h%ﬁ{géd systens ending with clanps hol ding the device
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exenplified idvengase in which, as ‘

The figure 5 shows in a cut-away representation a getter device 50 suitable
for use in systems for manufacturing hard-disks of computers. The device consists
of a support 51 of circular shape, coated on both faces with deposits 52, 52° of

20 getter material; the deposits 52, 52’ do not completely coat the support faces, but
leave two free areas, 53 and 53°, corresponding to the support edge on both faces.
A device of this type is handled in vertical position in a process system by means
of automated systems ending with clamps holding the device at the edge.

Figure 6 represents a getter device (60) suitable for use in the systems for

25  manufacturing of integrated circuits. There is exemplified the case in which, as
support 61, a manufacturing substrate is used, being formed as a *slice” of
monocrystalline silicon; these substrates have an essentially circular shape except
for a portion subtended by an arc, which allows to recognize and keep constant the
orientation of the substrate in the process system. The deposit 63 of getter

30  material is present on one face only, 62, of support 61; the deposit leaves clear an

edge 64 of face 62 for the purposes described above.




support- .61, a manufacturing substrate is used, being forned as a "slice" of
monocrystalline silicon; these substrates have an essentially circular
shape exg®Phosiksy @ portion subtended by an arc, which all gustRbfgooNi ze
and keep constant the orientation of the substrate in the process system
The deposit 63 of getter 30 material igspresent on one face only, 62, of
support 61; the deposit |eaves clear an edge 64 of face 62 for the

pur poses descri bed above. WD 00/61832 PCT/1T00/ 00136 -14 Finally, figure 7

shows a getter devjce.70 t e used in the Sy stem for rrahufacturlng flat
di spl ays. The dgtﬂayé @5’:’1@.7215@ 0%y 28Lirpslsvice 7 P tokeatredinothe sysigaefanly, 72,

with a deposidnufnehgabi tdpldiRt %éézievifcb%nélﬁ%?% Hieb@%?tor tﬁ-ﬂ:proe et Of

the support. 5 The gétter rraterla s that can be us dUcti on of
the devi ces facaeal ngg'lth@ depesit iy efgétten metegial drat deay e nnkaatedn adgedidg.

net al s suchoashe% Ta, V; the alloys anong these netals or of them
with one or m)re%rf er eIerrents chosen anong Cr, Mh, Fe, Co, Ni, A, Y, La

and rar & eart hs The UplteRmatdHRlD IR Mn 1 heviSfoFithY, prZ&uét’xonZBf 'ﬁﬁ apelody -N or
ternary alloys Zr-M-Fe or Zr-V-Fe; and 10 mixtures of netals wth the

previ ousl y PRERArHAE&eithe inyapgon agst Yastoupandspdraprisesg. tradthls sucivas Fg TuNposes are
th |1 t d th d
oo TR R38O0 M LT Send S,

havi ng the pefcént co y Weil g wher e

with Ait Ishmammmgwelh&rrmt QD OBLALANDDYayd berbedithd, artt:m@uieb
earths or ‘r’iH %{ the all gy of percent co osition b wei ght Zr
f &t

84% 15 Al f r%of%ﬁ&flétrr‘ta%ﬁemh@ aloys i ZaMo-EmaedrihEenade St 101

6'; theyg al L Q¥nP rﬂe[F1 twﬁﬁ Q% V4418502 5, 4%
manuf act ur e an SO glﬁ[)gy t g&g%%ﬁoggl ?Xctl}n &9 l?é nane . ef&gs F’%ﬁ‘
mechani cal rtdaxlterptepoanﬁ atehthe aflop nhaamtfacmréce&xcakdldm appllxhaﬁfahﬂbﬁtlﬁrna%e Ti;

t hese mxture?§ referable, thanks to .their tgood nmechan

charact eri st VEg| 1B Pgroen ‘?Oe%ﬁi)ét?’l‘mttﬁ yeaeht £r §0¥3({ss c°2®4@a(frt Acul arly
tsﬁlr E)ﬁglhet Lgr‘:’% %d?gmrr%ﬁﬁ?ag%lur ed ndéﬁg% tgﬂ% ?HH}% cant und%naﬁee name
St 121, foreasls bymiOusestharedftite dioypuﬁmmuslt orbmpomann t]nm weighb¥r 38% by
vegnt 1, peveignalualey o MELCSH croer Cen QIR0 o8 sopelier
t echni ques. aflo}; iof fércOSTHIPoitiby bl weigld Zr 7600 RASEY% -7 § /% manufactured
and sold by the applicant under the name St 707; or mechanical mixtures of the
two last cited alloys with metals Zr or Ti; these mixtures are preferable, thanks to
their good mechanical characteristics, particularly in respect to particle loss.
20  Particularly suitable for the purposes of the invention are the devices obtained
through the mixture manufactured and sold by the applicant under the name St
121, formed by 70% by weight of powders of titanium and by 30% by weight of
powders of alloy St 101%,
Getter devices formed as a getter material la)rer on a support can be obtained
25  following various different techniques. A first possibility is that of depositing the
layer onto the support with the PVD technique. The preparation of getter devices | |
with the PVD technique is described for example in the publication of
international patent application WO 97/49109. This technique provides the
advantage of allowing the deposition of getter material onto many kinds of
30 supports, glass and ceramics included; moreover, deposits obtained through the

PVD technique do not present the possibie drawback of possible lose of particles.




Iayer onto the support with the PVD technique. The preparation of getter
devices with the PVD techni que is descri bed for exanple in the publication

of inteisdddipal patent application WO 97/49109. This teghtifmegodsdVvi des
the advantage of allowi ng the deposition of getter material onto many

kinds of 30 supports, glass and cerani¢g_included; noreover, deposits
obt ai ned through the PVD technique do not present the possible drawback of
possi ble | ose of particles. WO 00/ 61832 PCTI I TOO 00136 -15 O her techniques

consist in 0S onto.a pori the etter terral in, far of
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suspensi on ECbtﬁquetls e\ndqjmrhnpwnes thtn ﬁaldsgf thebpewdas \teqlmd@gyobuﬂ'rears bpport

kept hot, ribed._in cat, V\D 9523425 to .which
eference | SIREORS P BB Er BEOET pRRs RSt i R Srs P e
support 3may obgeteRHabtitiod inha ﬁﬁtrablbebﬁentom@%é arppoﬂaﬁe@t had, abYeidiibed in

el ectrophoretic technique. is case it is required t hat t he support IS

el ectrical l WW%@PPW&“W&V Otgﬁéw&@@&? rvemélfreferﬁrreeﬂeewﬁr derethe detils ide i s 10
made to the, H‘ﬂ?gl[a q[u’éb%:ﬁéhé‘ﬂl%réél% ggh&‘g@ bt .Q% outﬁjf)?mﬁ'l&fop ;Mleers of

getter nmateri e support artied e serfgraphic
techni que, asateridsy ithzeelectmofhoestioutethriae. dn this caseeitniatiequiadd piadtetht

application WO 98/03987. The seri hn ue i arti uI ar |

conveni ent , SSRCRLS ‘fe%‘F?}%“ﬁ”&“ﬁt&%ff%&? 1 F?%‘qublﬁtr(? ?E&ﬁ?o ts of

di fferep natddeqo(HEUE Bat No! 5 08m 559l Basly, the depositRRtoft RowidRroBE gershaped
deposits, thus rendering easier, for instance, the manufacturing of the

getter devi @@germle@rpmthrr suppart t:aarebe |cgcrr°eisout-ey theh seeerapipe rteclonquest, ashe
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|IIustrated

exanpl es shewigapEic Bélﬁaﬁtru’éa@tps:rﬁemlg%ﬂvézﬁentZﬂnt@&cdllohhqsaie@bkilt lgéfleri n t he
art how to practice the 1nvention and to represent t he best considered

node for puttbaterali pate sypaedts ek diffrsent Rasyre; Gretalsxsilippts BlagscOVPARRSI 9E) Thi s
chanber 5 S S e e R o e o o ng
pressur e varthapetersdevives egéroplifiadhie the figuthd-craihdrera potipn iof ke support
surface is free of deposit.
The invention will be further illustrated by means of the following
examples. These non-limiting examples show some embodiments designed to
20  teach those skilled in the art how to practice the invention and to represent the best
considered mode for putting into practice the mvention.
EXAMPLE 1 (COMPARATIVE)

This example is representative of a known evacuation procedure of a

process chamber. A standard PVD chamber evacuation run is performed,
25  monitoring pressure variations throughout the run. The chamber comprises a
pedestal supporting a sample-holder which, in tumn, comprises heating means in
the form of an internal electrical resistance. The chamber comprises, as further
internal heating means, two quartz lamps located on two opposed side walls. For
evacuation, the chamber is ported to 2 pump-down group comprising a rotary

30 pump and a cryogenic pump. At pressures below 10”° mbar, pressure in chamber

is measured by a Bayard-Alpert manometer.




pedestal. supporting a sanpl e-hol der which, in turn, conprises heating neans -
in the formof an internal electrical resistance. The chanber conpri ses,
as furthefoedidlkpr nal heating neans, two quartz |anps |ocat 58'1' 0;ny,\ﬁﬁopposed
side walls. For evacuation, the chanber is ported to a punp-down ¢group
conprising a rotary 30 punp and a cryog@n_i C punp. At pressures bel ow 10-5

y

nbar, pressure in chanber is neasured a Bayard- Al pert manoneter. WO

00/ 61832 PCTI | T0O0100136 - 16 At the begi nning-of .the test the chanber is

cl osed, and punpi r{geis started. Wien pressure in the chanber reaches a _
val ue of about T9-1ee Regipningid thalashipe Cgﬁ@@@d@rﬁweﬁ,b@@pnmphmamwedhe

interior of yhe shaiher 0y e r nd {,he heater
provi ded i nside ﬂ%e sanl%:%%ﬁi Eﬁglggé}%c?%g%%gﬂlgrgtgéar?f}héig&gdﬁbaé £b§ 3 scussed
before, thi prgedeeds begingshettieg fheninterion o thecelusning byetuaidsg oAfthe yaasz

mai nly H2O, ,adsor be nto all. syrfaces inside the chamber, so as to renove
these to tﬁ%m%%dr@ﬁg‘ﬁﬁgrswﬁwﬁéﬂ% tiﬁﬁ?‘?ﬁ’@“liﬂéﬁpm%ﬁlsdﬁﬁ%@tt%épo akd avoid

that thes saERiRLfes HIFREUGN bbctdl | finkd [ during
manuf acture. Baki ﬁg Ias?’s 2 oar s.r@%%e?lﬁeﬂg%tg&b?bt%ﬁ%ﬁ%ﬁ%é%?%geém e,
heating is teamydhel,fadsarbed nototablesuefasssiieside theathapwn, soocasctoabmdeshesal way's
under punping...The val ues o ressur.e neasured, i n chanber duri { he test
are report egg the g fgs%ﬁll;veg‘t?% dUEDgG s PUBP-HQvER étfﬁ’nﬂdfrea‘f‘%d that the

represent at isume Gke suteqhdtlyadiensed B the rmh&&&naﬁasgﬁeﬁfd&ﬁg mARiAQge0f the
invention. In particular, this exanple is an enbodi nent or the 15 method

descri bed wiRakingelpsts ehbeursoArthe eml of thejhakingopiogedirs, hratingds twaeddifget t er

devi ce nsi_Ski L Li el di anet er_.about 200 n a.face of
Wit ch 0" ERl tBPeinyh: 1 WGR0L KA B hAS UnaRy Bibhete” THE afRoPt e
121 getter prasarimdastedds chatdbalinviag theestged tordew BR. 8asphaead onto the
sanpl e- hol der of__ the chanber. The evacuati on procedure depicted in exanple
| is then repeat=&: ring the baking procedure, the sanple hol der
brings the tenp . : ' . u
activating the gﬂ;hﬁgt %%fﬁw% é% %gfésggthg‘?{/%fﬁéis&%?@& B@ggghlpgpe?rneeggﬁogﬁﬂﬁechanber
during the tmghodwoé thepoventidni m pamiculdr, athisc exarepi?. isAm emboditnena ifi the seen by

th i ves 1 2 in FLg. .8, th f tter devi
accor di hy t FRUHES AERFISE SFUY FRECTERC IR T8 3l SPGRKER Agaeractpeischestiens

«(at mou % e?f gaRQite cBASRERLAYsiRddn Wikel SCGEMPIP 8Bt 200ShAC oh RFa& V¥ ER

is deposited by screen printing a layer (thickness 150 pm) of the St 121 getter

material described above. The getter device is placed onto the sample-holder of

the chamber. The evacuation procedure depicted in example 1 is then repeated.

20 During the baking procedure, the sample holder brings the temperature of the

getter device at about 500 °C, thus activating the getter material. The values of
pressure measured in chamber during the test are reported in Fig. 8 as curve 2.

As can be easily seen by the comparison of curves 1 and 2 in Fig. 8, the use

of a getter device according to the methed of the iﬁvention helps getting rid of the

25 amount of gases released by all surfaces present inside the chamber (chamber

walls and surfaces of any parts and devices present in the chamber). In particular,

curves in Fig. 8 show a pressure increases in test 1, due to the balance of the speed

of gasses release from surfaces and speed of gasses removal ffom the pumping

group; a similar pressure increase is not seen in the test according to the invention,

30 asin this case the getter device contributes to overall gas sorption. At the end of

baking, the pressure in the chamber is lower in the invention test than it is in the




wal | s and surfaces of any parts and devices present in the chanber). In
particular, «curves in Fig. 8 show a pressure increases in test 1, due to

t he bal ang@ s@bi1sthe speed of gasses release fromsurfaces apgdrpiasfhsOf
gasses renoval fromthe punping group; a simlar pressure increase is not
seen in the test according to the inventi.on, 30 as in this case the getter
device contributes to overall gas sorption. At the end of baking, the
pressure in the chanber is lower in the invention test than it is in the WO

00/ 61832 PC]lJ T 0136 517 test accarding to the prior.art; sinmlarly,
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| ower than Wa&lﬁnEhﬁlﬁe@?df 4D pAEGRE W6WEr then RFittPthe ©ACRA! RUSRing RO at
t hi ngs from anot her standpoint, possibly even nore interesting for the

seni conduct &chpiguest kooking at i thinght from afdthers standpaint, evassiblis exdv anomge t hat
it allows r L Lwve essu e.q. . res value of pressure
at which a %g%é %g%dﬁ%f%ng?lﬁﬁag%%g re%ns ugtrr)g’eg% i’nﬂ%gﬁg?t erf%'re%w%t is

shown by5 t hedemtdgedthbt ieallpive dieshirgda asvddr basetprBdsutd (F Ja fesel vRIRSSIUT €
value of about 2 x 10-8 nbar is reached in little nore than 4 hours with
the method BFSSEHE at{HUEht NSH, PRABCHOR Frsr eant bra Atagiedoti Shogier immeo T is

pr ocedur es. gl g ABIdAREI Fe idaBNERS PRARCCP) iPRi£8 d edlL SHRRIGA 1 2l
the known deposifion processes, as It uses tor transfefring the getter
devi ces t he abaut x H8dhbangs remalmst inditle froore tioani 4 fotdsevittathefmethod bfithe

substrates i.nto.and qut from the treatnent chanhers, while for activating
the getter %VPE%#%W%%“IS&@‘“ gl prageduifeat i ng neans al r eady

nor mal | yp pr esentrhientded SR WD GiventiHEEAT BE %a%i@ i&ﬁeﬁgﬁﬁe%%@eﬁggﬁfo“&equi re

that additional, suitable equipnments are nade available. I'n tion, the

acconpl i shneiapostfon peoogeserods iik usesr farettannferridgr theggettes dayiasal thpreapwr at ory
steps of th nuf act urin rocess t hu ot _requirin subst apti al

modi 11 cat i onGIiHE Bregs el S DPVRE IR mustifashiTing TiRECueS tepand oul Bom1 - 2001
-18 CLAIMS liffe GODQQNT IBarhberbEwhDe o0 bctivi€ing até N@ttbhevit® 8 Gfiplbie tr ocesses

of deposition of thin |ayers onto a substrate, conprising contacting a
getter devi camp subgirats heating merans already prsmally Tresent i the sbawber; therefore a

process)ghaghen, WHER JRE it ”}e%fuirg afibi AadRfoRSS Wiktshi©f equipments are made

available. In addition, the accomplishment of the method is carried out during the
usual preparatory steps of the manufacturing processes, thus not requiring

substantial modifications and in particular prolongation of these steps.




I gogfila0ases in the chanber is |ower than about 10-3 nbar, and “h??g@%000136
actual production substrate is being processed, by using the auto

substrate handling. equipnents and procedures used in the manufacturing

steps at least for renoving the getter device fromthe processing chanber
while the | atter being maintained undqh vacuum or at the pressure required
for said process of deposition. Met hod according to claim 1, wherein the
getter is exposed to the process chanber at nosphere when the total

pressure in said chanber is higher han 103 nmbar and sai d at nosphere

mai nly conprises nobI e gases W&cordl ng to claim2, conprising
the step of: ; - &ggﬂfgt I %? f‘@ﬁ
pressure has r'ea?% ue o ﬂhggﬂ p‘i’& %V\S/e(blr?q %‘D(I)1 ucl ngrk“}'%g t he
chanber aonpo a- subbtrataf eoingﬂmngrcodlmvm@aogqttealdeemaahl activyted tfoen nwdth Vthe
activatin getter deV| reV|ous | ntroduged in the chanber; -

{1 ushi ng WesiigHAmg B HE%ira® ShARStGHE e, su oF Peeiah Bespares o

process xes@apgaeésem maveﬂhﬁe%?qslleweé th AR ABPNABLS ahl WG ﬁba{%ﬁx
ceaur es

atmosphere I's below a given value, starting the depdsition pro . 4.
Met hod aguodutiiog substodteisnbeingvirocessed, dygesing rthel @auicmmtéds sutestraret haoddliogd i n

th hanb d fogm it t f unct t fixed
s dur ORI B g bitaY Heon Yl SanthitiE s gerkb for BV e Gfier e a
getter depsnee devics erdnm&ﬁ@gmgkmgﬁcmermreeae witerbeg ahbitaiddd uhdte

substrates in a box have been processed and before startlng processing the
subst r at eacwim 1 Atcthe prossure requinet S Saﬁdlm@hSﬁgfdﬁposiD&nm 1, conprising the

f - t. 2. 6; 8
oo (ts open noictgd Bl it £ el D BeP I ERpED 1 BE pisie) ©)
whil e opemtdbe;gamm;ﬁ vhenalie tdtnagxesshﬁ 06daid> Chadeber GEhi ggmpm&qoﬁ fbhran

activated formin the chanber only when AVMENDED SHEET 01-2001 i T
0000001363 1%IQ%@°EP1@§%W@XW$SH@§°BE§§%M val ues of 10"3 nbar or |ess;

- continuing {he ﬁggﬁ)ﬂ%é&&ng% Eﬁhﬂz?&ﬁﬁﬂfsﬁng 'sieﬁ Jgeeping therein the

activated getter devlce,
- starting evacuation of a process chamber;

- when the pressure has reached a value of about 107 or lower, introducing in
the chamber a pre-activated getter device or, alteratively, thermally activating
a getter device previously introduced in the chamber;

- flushing the chamber with the same noble gas that will be used as the process

atmosphere;

- when the level of contaminants in the chamber atmosphere is below a given

value, starting the deposition proceduses.

4,  Method according to claim 1, wherein a getter device is re-introduced in the
process chamber and caused to perform its gettering function at fixed times during
process operations. '

5. Method according to claim 4, wherein a getter device is re-introduced in the
process chamber after all the substrates in a box have been processed and before starting
processing the substrates of a new box.

6.  Method according to claim 1, comprising the steps oft

- introducing a getter device into the process chamber (2; 6; 8) after its opening,

before or during the evacuation thereof (1; 5; 9), while operating in such a way

that the getter device is present in an activated form in the chamber only when

AMENDED SHEET



-02¥0a+20e pressure in said chanber has reached a value of 10-7 nbanT®oo0001386
| ower, renoving the getter device fromsaid chanber (4; 7; 11) by using

the automated substrate handling equi pnents and procedures used in the

manuf acturing steps. 7. Method according to claim®6 conprising the steps of

- starting the evacuation (1) of the-fggecess chanber; - upon reaching a
pressure value in said chanber of 10"3 nbar or less, introducing (2) a

getter device in a non-active formby neans of the automated substrate

handl g eql PRy 80d ol A5 SHLLEMNIALYE L00pleorRAUT Aot Uring  steps:

activating (3) vice In sal anber ans of the equi pnments

and procedur es amitinsing tieévabeaionrig siidehanbal while kedhiig herdihtheRBfiviiagt uri ng
steps; - when the pressure_ in said chanber has reached a val ue of 10-' nbar

or lower, reno8ittsgdevase;and getter device fromthe chanber by means of the

2ut omat ed - Subs\A eljadlek 9 SBAhATER s 204408 RS R0 I ouBY T 1O the

substrates during t manuf acturi ng steps. O ¢laimé6
conpri sing the smpymgothe getsdradévicey fitolne seidachmtbern(4;57; 01) bhengigaies
chanber; - upon reaching.in said ghanber. a pressyre value of 10-3 nbar or
|l ess, int roduc‘f“r‘iﬁm‘i’tﬁ@ogﬁbﬂﬂf’ech €ayPReRS: ard BrOgPEEes Jised ai ithat ed i n
a different chmcﬁﬁnaéggpS?ystem by neans of the autonmated substrate
handling equi pments and proocedures used for noving the substrates during

thle napuzgct?'uri MetbQCbTmprding/\heqiam@' _cqmlamg7' ﬁeisteptstaf:d gha_rrberfhas {ﬁached a
val ue o v ar. or, lower.. r n e, getter device fromthe
chanber by @agwg%eeégmgzﬂavéﬁg@%%tm%dl i ng equi pnents and
procedur es usedgfodr rédeNin ga%ﬁwsm%metassaduahm&h@f ToruhB&t Wi lags, St eps.
AVENDED SHEET -02-01-2001 IT 000000136 -20 Method according to claim®6

conpri si ng t he Bireguciug (2)atgegeudaving in 8 ponracdve fosmpryoneans of bhedwtomatedet t er
device in a nonggehiy %J?cﬂing equipments and procedures used during the manufacturing
steps;

- activating (3) the getter device in said chamber by means of the equipments
and procedures as used for heating the substrates during the manufacturing
steps;

- when the pressure in said chamber has reached a valie of 107 mbar or lower,
removing (4) the getter device from the chamber by means of the automated
substrate handling equipments and procedures used for moving the substrates
during the manufacturing steps.

( 8.  Method according to claim 6 comprising the steps of:

- starting the evacuation (5) of the process chamber;

- upon reaching in said chamber a pressure value of 10° mbar or less,
mtroducing into said chamber (6) a getter device, pre-activated in a different
chamber of the system, by means of the automated substrate handling
equipments and procedures used for moving the substrates during the
manufacturing steps;

- when the pressure in said chamber has reached a value of 10”7 mbar or lower,
removing (7) the getter device from the chamber by means of the antomated
substrate handling equipments and procedures used for moving the substrates
during the manufacturing steps.

AMENDED SHEET




f-0B#@1-20@k arting the evacuation (9) of said chanber; - upon reachi ngTigno00136
sai d chanber a pressure value of 10-3 nbar or less, thermally activating

(10) the getter devite by the nmeans and procedures as used during

manuf acturing for heating the substrates; - when the pressure in said

chanber has reached a value of 10"7 m¥r- or |lower, renoving (11) the

getter device from chanber by neans of the automated substrate handling

equi pnents and procedures used for noving the substrates during the

manuf act uri ngg st gfs &900&%?990@555%6' Ig%i%é}h%ég%ﬂrsng wher ei n, upon reaching

a pressure of 10" ower, ' is renoved from said

chanber (13) -onintrodiirting (Bféntealig pioegss catnbef a feRPs ABViIEd inVaNdd¥adtR ated
deposition of thin layers (12). 11. Method according to claim 10, wherein
t he deposition >ess for thin layers is of the PVD type and said

prelimnary stepQn&QiRE %it%@i 6P ciblefi@pi N9 a target. AMENDED SHEET

- upon reaching in said chamber a pressure value of 10 mbar or less, thermally
activating (10) the getter device by the means and procedures as used during
manufacturing for heating the substrates;

- when the pressure in said chamber has reached 2 value of 107 mbar or lower,
removing (11) the getter device from chamber by means of the automated

( substrate handling equipments and procedures used for moving the substrates
during the manufacturing steps.

10. Method according to claim 6 wherein, upon reaching a pressure of 10" mbar
or lower, the getter device is removed from said chamber (13) only after the carrying
out of steps preliminary to deposition. of thin layers (12).

1. Method according to claim 10, wherein the deposition process for thin
layersris of the PVD type and said preliminary steps comprise the step of cleaning a
target.

AMENDED SHEET




