“0258BR08dTIy L " METHOD FOR 1NCREASI NG THE ' YI ELD | N PROCESSES 5T 000000136
-DEPCSI TION OF THI N LAYERS ONTO A SUBSTRATE The present invention i Nél? Aumed
to a method for increasing the yield in S processes of deposition of thin

| ayers onto a substrate, Processes for_gdepositing mmmuonto a
substrate are widely applied in various industri aI \ m or exanple on
these processes is based the production of integrated Fﬁg‘gg.tronl C circuits

(al so known |n this field as 1Cs); of the 10_supports Tox storlng
i nf or mat i on MEEHORs FOR CIHNCREASI [HE XTEED, I A QGE SIS

i Heposi t ed
, aF : \ e, 48 £ |sks for conputers
(wherein a rr&gm et ar—S-gepostred—of support, generally of

al um num); of the fI at d| spl ays; final I y the processes for depositing thin
| ayers are adopted in the devel oping field of mcromechanical devices,

bei ng 15 manuf ac'fhsrmsamt tifventiohnk geletedoioi 2 ensthod Ifen inceeasingstbe gieldi imed i n
manuf act r|n trla rocesses of deposition of thin

| ayers alg eéheérﬁ 5?0%%#1 ?ﬁ% g%‘]r'etf)hase and physi cal

deposi tion from vapour phase, better known in the field as "chem cal vapour
dep05|t|on and "physical vapour deposition" respectively or by their
acronynms " CVD' a]i’tdce"sﬁhsdor deyositing thin GyErspente asuibstrate we viidelp applied &ous

speci es are capused, t.o r evacuat.ed chanber in which_ ther |s a
SObstrat e, i VAIRS PaTilopragclel | BT, FEHAKE PO BT RO Eh SR ¢ ont o

the substrat ﬁroﬁﬂcﬁoﬁ%fftﬁtléé?aﬁﬁ efectiohit du%ﬁﬁé (ﬂstheto%qamt%em @gttce@ cﬁhh& he

chanber nust” be evacuated may be sensibly different 1 n various
pt ocesséed; soppon$ fbhetnn@laemfgrm@fonnédc}omtthe @Bw(mlemraeﬂun ltalvcrr afhi gh 25

vacuumtype) ui,re injtial e uatl ns t.h sure

val ues of 102 ]§“¥”1 g S flepopite ﬂmioh%sqg fﬁﬁﬂf © tn@f‘%’a?fa}nbh{hﬁf sE{r’ocesses
wi Il be al waysy dogf f&@@vﬁe@eﬁ&&ﬁ@gﬂeﬁ&hﬁ&ena\l\ﬁ fepobitePHHEb Qe gﬁ&ﬂ g@ﬂ@i@ll BPVD a
series of possible aI ternative techniques are actually indicated. However

al | these teefplupieuny e fiet dieplavsnitnglly Sreaspceseesiiondepasifing thiy lobessi n t he

h I b
) aver g’ o N Rk b Abe! BBl 3 WAL Beviss, B
whi ch i sls)osmtmmdnedtwttheeohhmeqmmﬁuﬂeﬂto thbsetitizad isinanifactaridg pas.al | el

thereto; - the chanber i,s, fir evac ed and herfafter filled with an
at nosphere 5 of az éqeﬁf B‘Ef‘huc’na? BAe tyg chyggnipal  10- g

mbar; by appldgf Qﬁnéh ﬁ@tﬁ&ﬂoﬁt Hasfefaiaeﬂth?sxcafde%astaoﬁfﬂmﬁ%%u\@laté Ha&taaﬂ/een

t he supports of the substrate and of etarg so that the latter will
have a cat hodmwpomerthe dield as prhemmealovapduec ﬁmoa’hdandon‘shﬁml iapgener at ed

in the space en, substr t.ar h J QNS accel erated by

the y ' 10 elcg %n f?f‘P%cttt tk'eorgasydtpﬁna n&m% eiﬁﬂs calﬁh%g its erosion by

lrmact bbe SIOeCIIQ&hc( WIEpiaktises)itMEBr Alore GhdsbtLipecied hredd MBS reA% i bh NY
romthe target er05|on w || deposit onto the substrate (as well as the

o (her avai | abfvaceaied ehassher ﬂxh&%uqbothﬁteng asybstiats; Ain rﬂ@g@acm&a% polisk preduet igmy

nprise a n Ld t f are
aI so hybrid B{Fgg%esgjehéén nts)lfreﬁ %lﬂﬁwiél{bﬁ&%\/%g tﬁe(rjlfo %{}Ig?%t%ﬁj la}% %ng Jr%gi\ilrm 't hat
the propertiest whichhthe tchmbémtmst He\avaﬁmiedpmaylbwkmibyy |dtﬁ€etrhﬁ maeatmfs | Cs,

are strongly dependent on the resenc of thin the deposited
gy CVD processes; some 0 them e?ng degned o} theV\fow-pressure or ulira-high

25  vacunm 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 intended to be

T
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Iayers These defects are mainly due to the presence of atons of chﬁrymlma'
species different fromthose which formthe |ayer. Consequently it
necessarwotoo/6rseguce 20 to a m ni mum the possi bl e pol | uti oneGDINGEE3sN al |
steps of the process, by using reactants of the maxi num possible purity
(reactive gases in case of CVD and the-2arget in case of PVD) and ensuring

t he hi ghest cleanness of all the surfaces in the process chanber and of the
process atnosphere. Furthernore, even if it is possible to carry out the
deposition at _the Lrat.e . ses of
CVD and PVD) the Ia’%ﬁﬁ%@ﬁ;ﬁ%&?&%{gﬁgs&%ﬁ éhgh ct"uafon&‘c‘#1 ﬂ&%@“ S’%‘% "with a
singl e substrate wich iapbgtioreedtietthe thanbdrrialfraf of e dtpest tnf atdleps. To
neet the above-nentioned requirenments, the processes of deposition of thin

| ayers are perfor Faeret % systens conprising at |east one chanber, but 30
generally a pluralgt h%b&h@‘ﬁ?ﬁfys\a@@ﬁgd%dm&&a]@tepﬁ'ﬂgcgw Sahgg%%%sgh%r a
specific operation; or exa fere are act ua process c b Wher ei n
t he depdsition of a Mbbpgasagenecaibr hegbnouat a oessaondi 10dri 1 altanber s,
bei ng enpl oyed e. ax cleanin heatl t he substrates pefore the

deposition. In theapliJ g4 REtent e‘%ﬁbéedjég Olaiing SRHSERGNY Rl BEMFRRARS Wi |1 Dbe
general l'y indicat egy gértE be Al ®BLtrAD AR Y She 1Rz &6 1124 tI?eel‘é?cEJaigﬂl hat frent
chanbers, these can be positioned in line, difectly connect 5'to one

anot her; alternat IGﬁéﬂlqd,lc pht;sbala,h%aptaenm @Eaded:ieox;csomdt ionned” as gerredatad &ent r al
transferring chamber. chanber is c nnect ?}ﬁwth t he contlcgﬁ}gu ones by
means of val ves whi ﬁpé“r %?%ﬁi"l tr%thi‘Q GRIERY THESE IS SRR trcsisrare ¢ow t he

transfeggof the 5U$l§étﬁx%tf§‘e‘3dft6%§t}i‘ehﬁ{'§%@rthh§)cﬁxﬂ@né)itbgfos%rw”'ﬂnﬁié? t4&rious
steps of the process. 10 In order to guarant ee t he hi ghest “cl eanness

possible, ill genesmecies|(gencralyciamber sclasfewk@ﬁtatommieqrsukmgﬁlml th target he best
val ues of vacuumin:the d sition.c The su are dl ed
froma chanber to ?rﬁéloguﬁggg%%ft %‘ﬁggﬁ? ﬁ?‘%%’gfﬁe Z avaﬂataéner al

nmechani cal arns. | gudacek)BhefRnedoihe diallagranpl e of a pr ocess syst em ( of
the type conprisi ng chanbers positioned around 15 a transfer chanber), the

substrates are iffchanesss maympriseraskushemfeitenst oftdrposition @& thin layers, abl y
shaped Xes ¢ lb"b whose

pur pose??s t 1&59%?%%2%? }gg{grﬁ%ﬁ %Ql Hé‘ &g}ﬂgté% %Hodtm eac %t her in order
to sinplify the laig mmmedadnahmpmpgrtmpm"fahe djma layerwizeitesn pektiaikotyt inlfeS -

10-i nmbar is made in this fj anber. and a first valve.is opened to

conmmuni cat e At gtelﬁ? E‘F‘?aﬁ’ﬁ‘l?é‘giyvﬁs ﬁncgfn{ P’éﬁ%ef%lles%’ﬁaﬁﬁg?f“té“ﬁ&’é‘hﬁﬁ BPSI%Am t akes

a substrate i r re the
1fagag1m%e laef&c@rm'e GALNY SRie it u&eopﬂekb?,c& ofBRMR o enggagﬁ% ypegg@

pressure is ower levels than in the tirst chanber, g about
10' ' nbar, aditffetene frbnr ttose slna fosmdhoéa@r @IOIEequyviais\mcesaxtyHenemmned for

conmuni t|n thetran roces , the substrate is
br ought By 1 ﬁ‘%?"%ﬁﬁ?%ﬂﬁi‘ﬁé’ e ih ol %ﬁ?ﬂﬁ té?(@“’fﬁssplgéd’ém&nd t he
p goc ess chamﬁ&ah@ o‘f'tl@@ ﬁﬁxﬁﬂurﬁ IRsdivg fubRy $REQNRA %@Ly@ casb e cvapheteon of

déposition of the th \XE@ the substrate can then be transferred, again
by means of mgﬁﬁamasalofé’r ):mdobnsmmgj@h lighast¢lepnnesnphall the stfacelsén thet si de

of the systemor t t he regf . ldeally, the systens for
deposi ting tﬂﬁ"ﬁeﬁségé?’g’g d tﬁﬁ E’S‘ss ax%@ %gnefel solated 30 fromthe

at nosphere. Howevgfthdriforé ra@hriﬁﬁttxscﬁmmﬁr@ caist olethealepodtismlat theof@ned for
oper ati ons concerni ng the mai ntenance of the autonated equi pnent s, -4

t he cl ea@tnestmsfonig peveral pubsitaies (m bOHhmﬂ@%sS@f eV Draml PVBY ﬂnﬁepﬂdasinabtrmﬂe

target when thi ed or ffer nmat.er i al ede0|ted
A Sach openty b ErERT Reeiss it SPaRmsEE e et Bt ERR e
wal |'s, the sdffiReRposi fehi®esoqui pments and. of the target adsorb the

at rmspherl c gases, in particular water 5 vapour. These gases are then

rel eased into t h&oghestitae abe:‘rq-mgn&m@drmqwm@rus,u they psm@ssr;s ®ﬁep¢ﬁgnon of

manuf acturin conti nuou Lned the ch Q. as to
renove i rrpurlg‘ﬁu lgy?rﬁe?r“ef P%r?ﬁ)rglgggmpa}’ t?%lul aP]ILA 1‘?% tnosp?‘ner?lam@)e%éei)

rel eased3by sehdralpes ﬁl&reak?s@f ich@db&abo¥sch a’ﬁ%hm Béleg desighe® fort Hepatemi@ssi ng

flow fromthe surfaces t he gas renoval speed of the punps dur| ng the
operation; for example there are actual process chambers wherein the deposition



10 manuf acturing processes is determnant far the basic pressure of Slng[, 2009
system the 1 i lower this basic pressure, the |ower the anpunt of possible
cont ami r¥OM8/6¥832 | ayers under deposition. Typically, in oPGg@ATP0RIfpr ove
the basic pressure, after each opening the chanbers are caused to undergo a
punpi ng under heating at tenperatures-éf about 100-300C (this step i s known
inthe field as "'baking"). 15 This treatnment has the purpose of increasing
t he degassing of all the surfaces in the chanber and renovi ng as nuch as
possi bl e ofstdReundasfied obi, lor 2bh¥itidisp hadLas, bEs Bmpikaeqs fol hgadhgher is

t he punping speed during the baking step, tile noré éfficient is such a
removal . | rortheatinguthe substrates befiosd thgudsnositign.dh thel Solidyeing ghs asodsss rediuced

d, tly, th fl ow during,th facturi teps; 20
W th the purERE s aERg et aHP RS P Bet AR it "baci c
pressure of oftfaerahaedigent hadkiead, fiede 300 be QOSBRI Ined dirOWRS chiaitlty of

inmpurities in the process atnosphere. After baking the evacuation is caused
to go oR; tleconetrneber; dicsaatiiebs these chpmbersrced becrespicst ardund seenttalng a new

Compri sed JEapttBe srABEH: =5 FHERRH 8 JRENE] BaaRe BndilCnfEBECY Lo

in PVD procges@sof Salotcamech by Aorniafiatdieyet dod aei efenthenBatd alewogit i on

step as in the manufacturing process is carried out, on a dummy substrate

that is thetansiercHdheeebstraies frampadibamber togthe st Guring dhe vt Sepsigfown i n
the field WihteB)rM}gs definition "burn-in". Wth the present technol ogy, the
punpi ng step for bringing back the 30 chanber pressure from about 1000 to
about' 1 s mbar In beipyi toegumariteerehe aighestgcleainee poatiblel it ganerall 21lhoers; f or
the burn-in step a tinme varyi ng betwee galf hour and 4, hours is

n
requi red. TREARSIYRCERRACEE SR UEEHY tF e%é/e@géafya%*amdﬁ_tﬂa? feRpEifioBes of
hi gh quali t¥halﬁb&?.tﬁ?é’ shitbhQted Cardanaiei rﬁoﬁnaascﬁeﬂn&rrot%uﬁ&'s\ﬁbgéque nﬁﬁg},er
possi bl e source of contam nation of the deposition chanbers 1s the repeated
openi ng of thresgh futomated meanss fie rgendralsmbelianatad srméslnsaisoinglb mperativha

transfer S chanbers are normal |y pmintained at pressures higher dean the
treat ment chHATH é’?aé’ﬁﬂ?qsﬁsl’%?rﬁ,(ogﬁﬁ%%owlﬁ@é) m“é@osﬁ% % Wost r at es
are kepisat Rf@sBHERSntErY e sitiaiet AR ihidedhickanab arfshanbeesat (b angeer

val ves comuni cati ng chanbers are opened, there's a transfer of gases from

t he hi gher feuisablyeshaped hox¢solker inperexallsraf wiighbes provided Mithnigngshwhose

conti nuous tr.ansfer of nt a t 3 t he trate Xes
chanbers top!t;J &Y ' artreo(riﬁ(ec?ﬁa%@Pssu%%gﬁgso%%r%&?kr?eonguera ?!ggglebfmt%ggrsﬁqbst rat es
t hensel ves isgngitfyah@bhtpmatid iandiing apéragorat ADSRhen of gemes0adsrbedat her eon;
t hese gases ,are rel etilseg in the | ow préssure envi ronprent of the treatnent
chanbers. Adédpafierly this first chpmber andya farst yvalye 4§ ppepedofo FREMBIGAtESHYS ces of

15 cont ggi naéhgﬁ@ep&%giﬁépgﬁég@% 1%29?&6:&%15@5 L2 ﬁ?ﬁ%u&%tel £8f thbox

production wast es. Vi ces produced by using techniques of
thin |ayer degaairidsintoche tiaesfer chianthegaslenle diet fressurediat iavepr pengds thawin t i mes

of chanbers or redycing overall contam nation of the_working atnosphere, or
better, by ég’?li{ﬁf mgf’kgeflﬁ’@élé( ‘bf(r)%’é’&&&f é%‘ﬁﬁr&d _ﬂfoﬁ’isf Vigeah CE)"EF%C? of the
present I nveqbbavdife thﬁé'x?] ?ﬁe&d%? BRAm A atifiE8 38nSfer thenberebd frfcdshe

processes of depositing t layers onto a substrate. These objects are
achi eved accdrdibey thosubsgaisrie beaught tovtbappsition whivbkehi the deffasitsm wibtake

thereof deals with g nethod for increasing.the vield of processes for 25
depos: tiAg (HEE 2P oy Progh sPhobRo i BRedn Y ngoihEdlc dredi, FELE: WPBR i va ed
formw th t hgoiRekbdof BESRERICSC thifi 1By, He0aBEfate Ran RN M §EndtigeSUM Of
partial pressures of reactive gases in the chanber is |ower than about 10'3

mbar, and whageimby aconbf mectimidal ermsandsthraugh tiansise champerade dheoytsidy usi ng
t he aut omat edfé}tébstrate hanc{éi %ae%%grrenés and procedures used in the

manuf act ur i n§ é&?mé’ém\'ﬁ%" BSPEHIEEPed reactive gases are those gases,
wel | -1 cnown in t 1R.0ethe 5y Mndfdr dep RHBIARINRLGH sHIRNY 8FwayBbE ket iSolaieg Ni ghly

reactive, these gases o
30 from the atmosphere. However the treatment chambers must be periodically

opened for operations concerning the maintenance of the automated equipments,



. . AUG
AVENDED SHEET 6 mai nly include oxygen, water, carbon dioxide, carut?on qu

nonoxi de, hydrogen and in sone cases nitrogen. As is kno

mat er | al® Wéﬂlﬁ?ge for their operation an activation heat :AﬁSTEf@éﬁﬁgnt at

t enper at ures bet ween about 250 and 900C and during a tinme conprised between
few m nutes and about an hour, according to the chenical conposition of the
specific material. In case an activated Better device is exposed to an

at nosphere where the sum of partial pressures of reactive gasses is higher
t han about tA®cRamizas pf winet emfaceeas tin oas ddivVDake wphecag thotagei whéry
dangerous for .the equipnent.s. present, jn the chanber, On the other_ hand,
Better mat dRisdp §xbausted fray Cﬁlgfeieﬁbwtef%f ﬂ%ﬁbtpieg%@é%?d- t*HagaCh OpeRBE g | v

enpl oyed a rki re.d AGES f Jok i f thin

| ayers. So,sCh;dgl%\?\n Igﬂggg}gg%g@? @Eﬁ }?ﬁgsﬁigﬁoﬁf ow nz\?ﬁtlsﬁéhérjrgltaﬁ%dégoog r)dt“ﬁe

i nvention fegufseess the ofabsidrgdti ddyorbhtat amBedhieeic gevd, de pastiquimsenter i n
activated formin. the treatgger:}{wﬁha er when the total pressure thereinis

wel | abdve YPBSUIEFse §AsGY Pl <osqo I e FRRFIRSHBTRS Sy B2BHASIHRE by
summi ng up &he pafibi alanRi288MEE: HnihhiSuAReMandef nasthih &ALl hY enaSES- The
invention wll be described in the followng rn sone of its enbodi nents
with referemces to remevel impirigss thiemfonn: and Fagignkslyldw athwspheai ghses- chart s,
sonme possi bl e aliernative enbodj ts the nmethod acgcording.to,the
invention; ™98 ]_?ye§“r%a-°_?s §%gﬁ%‘°§hﬁ%ﬁa§-§ﬁm }éa?%ol%ﬁ?%?ﬁ éled%g F’tgeqc_"?ﬁlevi ces
accordi ng t8ofNehd NeRAEdORNd - thel ght feBo$410 _efd\’\QfCH{eV%%rd’é@pﬂﬁﬁEQttﬂzQQ the
pressure in a PVD chanber during its evacuation, recorded respectively
accor'dil@g twakwiemripg prewasceds determivenrign thy basia pressnze lnfdhosystérg thavent i on.

The use of PBetter. t.erials d, devj,ces at.,the inside of.thin |ayers
depostting i BRHERtBlds W LRI Tdhobtios i i Barbrl Tap ¥ ot i on
EP- A- 693626ynddieiepuditibg.arymedlyofin iofdeerto dhipenal theabsnd paRRlre C aftéroghchO

96/ 13620 and WD 97/17542 and in US Pat. No. 5.778.682. However, all these
docunent s deB¥ndhBetharbery atee AEUSHR| 1h LRLSARR 2 | IeRBe cwrden dreating catdur i ng

the, manul aci g, e ARy 01100 AR SRR W/ BOBEASR20,dgg60 1 Des o

sem conduct Or “processin er in i's disposed a ‘er punp
made ufdSof Thiy teaahemtyhasfthBetitpese of mkseasing che degmsing adrill tle ssifapssrin t hat
may al so have the function of heater for the Better djsks, This punp is

per manent | y 16 SAEFYCH ARG ERQMRG &F MUFR 85 BesIg eﬁﬁme% %ﬁ@%@saﬁwt%n
wher ei n t he 43apiGORAUCHAN MRE 8 e SuRt 84 dusing Mhé@Balkifg 3tep0 the
bott om wal | ﬂ?)efe’ tsglg cﬁhtf“krlberlg}ﬁThe @Phgﬁﬁtﬁeuﬁﬁgeﬁti%n Fs egf ?21%8%? from
the use of Bffidien isysthenrenaoebrldithg way thtesaludbquandity ©f adiarbed phreses | atter
require substantial .nodificatiops of the confj.quration of the process
Chanber s, | ICRFS ot arroipby e et m e it eEheE efne bt | ng
and opermt i Reith i PeinpRIg SpreeredlgSthe TRenFUHORE MarRFE@MnAPPdwat b
EP- A- 926258, in the nanme of the applicant, discloses a further utilization
off Better syseswuis ph the/Thember 4% @blainegnane rconsequenily & dgwex qwantitieoh Bet t er
systemis kept i.n_ the,chanber rl t rOC . _The esence of an

2ot vated BarPRrBg e SRS oo M e ER e el T RO BE i on
can hel p botdn; ithe chdihBaSdlegnessais udhiidstes peagtitie feoktaging & Mewesitd 69
overal | contam nation, thus contributing 11 different ways to the

product i on ydeppgition wikkas ther pragpure 1sahche? arewhprdlahegensyaliheogpsised Bet t er
devi ces,in e -7 -9 Lr 0SS ' ~of the method
of "t e Phverty ret dbofs P07 AR Bt B T sBleB L ui R A B ot iF o
chanber, on diémed st tiedt@emdhdaiich thesamealepesitions stepes it tiesedndactulihg
evacuation is begun. As soon as pressure has 15 reached a, val ue_of about

10' 3 nbar, tHfECEBtiSepargedi Qs o & dBTEY supttiatr)dbddis themdischagpdr this
X s . | . . i
Substrat s hopdRiohis ot AELRRES, otpinifl FpR IRTHRARAEHM BT,

nobl e gas such awidyr donprezegt By thBephakinggstpp ofoedbitin@rtacistiaet ed;
the punps connected to the chanbers are al wayg working during these
oper ati 8As. Fhageher mgessure from about 1000 to about 10™ mbar, requires a time varying

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



'2%2'\%1‘t3903rgon is continued until the |evel of contam nants is bel OW'BOQQ%)O”?
val ue, as can be checked with sensors.or analyzers, such as a 09 AUG 2003
mass-spectroneter, connected to the chanber. In alternative, and upon
calibration of the evacuation chanber paraneters, flushing with argon can

be continued for a given tine. Wien the contamnation level is suitable for
product i onhotthadBehées isdegiicel. Theseemovpeepaiatory @2épst dre nebmedrgito abihim new '

production run is _started. At _thjs point, the chanber is already filled :
wi th ar gon deYiRgs gihigoqualifh hrithey mafe@re&ﬁ%t%s ?Sn"iosPrBﬁ%%fé‘@HMr e, the pressure :-

in the chanber %’g']'nmr I ey of

contam nant s fﬁ%%“%?}gg%ﬁge er a{)fr)r%oép ere |s°f§g?fdg¥%qe%m€y t bg@\/\%?hfng action
of the fl uséieadrpbhiag gbthetenfor drnemsafer ofisubistrites.es dd ab@leptheBeinkRr devi ce.

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

t he chahberchamberst arenpergnallys majndeined i anpisssuEesn Sigher t Bangthgi dealgerent . I n
thi s case, e- i | b i ntroduced |{n.the chanber
(not necesscgzrﬂln ?S’O%IPC{ Hle%bs%%%? IéSBﬁ{ét%‘gfel? ;38%!;8]%1% r%ltr?étfrge{(reggﬁair%bécr&by nmeans
of the nechasssa@l hiphebthar fe tBethayfeddidinbess. Bhehbeeri valkes tcogimadditimgSo be
re-introduced and perform- their , function at fixed tinmes during process
oper at i ons,chpEPeTs 75 gpened; Werre % transfergeicgases &om thei highsrapressite Buthéed by

repeated o i : [Fa[e Mo} (0 rface of
ubstr at co ORe Bl EEARRRnY R Kinblydtt UERP T BBt et ' e
i nventilon, frorBethé aubsitid ®6xéssclhanbeadtc dek treittnehbh ehamnbedeeMabtoverx gt ti mes.
In this case a step of cleaning of {he process chanber atnosphere can be

plovi ded f ofuriaes efthy subsirates thamelvenis sepprally adisly” nhaving EEosphestoased: for 1
( 10 instangg; ' n fher.al _ [ been
processed, %ﬁarb%g@rrgﬁfrtfﬁeégﬁg%%gta&s%geg%@a%gy%ﬁ g?etﬁg'\?vqggﬁmﬁl% t%::{J‘\sﬁ?eend, it
i s suffici etg¢atmenttchambémr in the treatnment chanber a Better device of the
invention (pre-activated o tqQ be activated) i | ace of .a production
substrate, and g&"‘c s f%éf‘?)rag’%%’si%?ﬂeo‘ﬁ f‘\/\éu@g‘érﬁ guﬁgﬁsibé?e%".mcfﬁ sai d
above, & new,RLAREGEHA B8P MY hyeRUdePBor2kAbd, §HatAah Qkadt B8&[on waRRRENI NY

wi t hout previously reaching pressures in. chanber of 10-7 nbar or |ower.
However, r eitmwwgf ofedeyices prosiueedby using techpiguesheltbiy lager dapesitionewn pe oduct i on
run is the L SOmmn nr u ) LN ' stry,.ln this gase, the
met hod of t e%aﬁ?/dgﬁ [ %n&figg]%grélﬁcﬁ?% ;/%Lﬂésaep E ﬁﬁfﬁgrg%dé%%f%%‘c%e O{'Efr

requi red fototfminatiogidfotha wodkingestmimpkert Oot bstterp dyyahdtiipabn dokdithésen af t er
any opening) with the Better devices contributing to elimnating the

at nospheri cP‘g‘ﬁ’gﬁs{eatPFFs_t he fol I owi ng description, by "pressure necessary to
begi n te produgtii QR obiebt dfShaBRMNt EnRABSSH Foflde BAntthBR A 188 reh SYPTne
According to this preferred way of inplenmentation, the method of  the 25

i nventi on comidiis dse phasesses s dspositing thiddayeny catBet substratewi ce i nto the
treatment chanber after its opening, before ox during its evacuati on,

og rating so that the Better device is present in the chamber in activated
formonly when thRsPbBREY e blEERWdNadI3MinEaF R réeiny 88vedtiod OwBicHiara or

|l ess; 30 - continuing the chanmber evacuation while maintaining therein the
Better . devitstaspesti thercefidenly Mithraemefioddor msryssingsthe ¢vield of pregeyses dor

startingct he, AVENDED . T -9, ri ~an -+ Lenovi ng
the get £8r SPMULnY TB ERe oD ISt & Mall AEASEHn Mfvercd FORY o1
handl i ng equivitleny woflifg ﬁWEFH&tee;ﬁthiﬁa(brbdsesﬁ lRBarfiBervRe tHe fign Sf @RAIal S I N a

variation of the process outlined above, it i s possible to _Igeeg the Better
pressures of reactive gases in the chamber is lower than about 10 mbar, and

—t—

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

AMENDED SHEET




device in the chanber even upon reaching the pressure necessary to b(]eSQJ(WlG 1003
t he production, when sone operations are carried out which are prelimnary
to the actual manufacturing steps. Fidures 1-4 represent, in the form of

fl owcharts, sone possible alternative 10 enbodi nents of the preferred way
of i npl efnxEiAty MgludB@xNEém) aeht&f cilben idiviedy, icerbon \Mdédoxid ayémgen had in gome 1,
after each opening of .the process chanber, this is closed again and its
evacuat i @pesshiipgel. (A ép kmpwny getter ypateyjals yaquitenfar Jely RPGIAROREA AFTEEPT punps
(e.g. r . e begi ap; et |y,
when t naate MR Y ABARRA: %ol Shool Boof B0 A o GHE SR
medi um anthplisghbstaeen fovpmimeesand dbsean Isanemcasrding tb alwoélemitdrcompositigppgeni ¢
punps. \Wen the ressuraz Pas reached val ues of ,10-3 nbar, or |ess Sﬂid still

T

under putfpif§Peqife Materialy Inyease @B 408 VRIER SRUFT SiHidenis FBRSHNE B BIRIP TRt 0 t he
process \GHAOHRL st @nggr}iapgre@ﬁﬁ'ébs oPledchife s JUhARE SthnShRE N@tembandl i ng
equi pnents and procedures used Iin the manutacturing steps; the Better

devi ce idokehusadipnsoanttalonpldcd, potdmtiakiy dengeoous, for the egipro¢iteopresgnidiaf theed as
deposit zone, ual I y.occupied by the substrates. durin he man cturing
of "t hi n Fabps Ohe bef By maliialiian: BT ipe i bl Eerdie QOB BE e by
a possi bAgrmany aldorAdes tid wohahg la8RedpBeret Meths Uhdtdsadsco epitith dhehighanber
center. The possibility of heating the deposit zone is generally provided
in the tlayers.|Soyes wdbpesiescried in die follawing theppethng of thesinventionheeaseesgthbur i ng
t he man j t L 7 0.4 [S:

Fur t nor rspaoH) e SeERE ARactS phpl b AuvalBl BrRRTAE BEMR HalheRBe;

t he pedetht adtalcpressee theriets well abdvevt 0% mbste gassdedghisTie theinaxipimp passireat i ng
means are proyjded in the pedestal such%tﬁs el ec ric(?l resistors, or

i nf r a- r RPIHBFDHRY BN the RaTTHLPISESUre éaB‘?‘M{?F_ ined BAFE YeBASASi de or from
the outside ofhd fSedtbrCWABEleschiBéLHI e FIRIHiRg W BSIRYST it BRLBEI s RN Ce,
positioned in the deposit zone, 1Is subjected %o a thermal - 10

act i vat i isferencede therdrayingewhsleimt t enper at ures conpri sed bet ween about 300

and 700C during ti C ri sed between about .t m.nut e nd one.hour ,
Sccording to 1 e B4 SHEPuas T Sfasio Sund Beiys AlnEAte BbsO il FEPe! e
heating of the sadtisdd @cerdify thliRe ivesticiGt | vated Better device increases the
speed of the subsequent punping of the chanber until the pressure required
for starting th&igaeuPacthom pemppessiie embedinaty of gettesisuices ge@rdingdar , and
i nproves the ba@%iﬂ(r@rﬁ yre of the systemdue to the residual degassing of
the walls. The Better deVice is then renoved fromthe chanber (step 4), by
usi ng 10 hand i igure &rshoas tvp cavestapesedingatio pteashire in a®MD altdmber dyrihgr
transportation of the substrates, and the manufacturin rocess i s caused
Lo start by i nt ASCEVAHIIGhJerRIAEE AEPEPTYRY SOERERE i KOV PResEREhgan.
Figure 2 shows ac@Rginihb theahétBbdat théenveaMo®f carrying out the nethod of the

invention. After starting of evacuation (Ste% 5),. upon reachi ng t he
pressure of 16heguse 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 comer 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



15 mbar, a pre-activated Better device is introduced into the proces83 AUG 2003
chanber (step G ; the device can for exanple be activated in another

t r eat nerwootarshzr, such as a chanber provided for the prePREATINPIE t he
manuf act uri ng substrates. Subsequently, upon reaching the desired pressure
for starting the manufacturing steps,-ffhe Better device is renoved fromthe
chanber (step 7). 20 Figure 3 shows another possible alternative enbodi nent
of the method of the invention. in this case the Better device is

i ntroduced doﬁhgmtahsh Bf ﬁ?@ﬁ&c@i&%ﬁfbeﬁs?tiﬁ?a@cuﬁ?fté’r odile shRsb B UAgne! the
evacuation step (step 9); in this case, the Better device may be 't roduced
into the chaednerfor motditagednd apereting tle ghitmumeteribls. Miei Byropsen qfatdnhe

aut omat ed handl in n he stem or,. even hand. 25 bef ore such a
cl osure. WRER ‘P‘ﬂ@%pfgg' '??giﬁ’lmtﬁé B?Bﬁe%fs éﬂﬁéﬁ""‘_“ aglszl@éishédf‘\‘fg}e&es of
10" 3 nbar oftll886n of REntdleystnd /i YD YBadRekeBYLORA N alis [REPeSALHE eS

conprised between about 300 and 700C Ey maki'ng use of nmeans and procedures
adopt edSi n grsteubystenuisilegt mghe hkambengutihg theybietasat es (step 10). Thereafter

t he evacuation j.s caused to go.on wth the activated Better device in the
chaber until SERARRING! Fhe B HeoLITAC e YOVTTHE Rt PO ORE L he
manuf act ur i @gtiRr A¢eiRAScandhelphbdth iAr BERUEIRg (VB BEbh Aped@th&Bof and §AOVeEd
fromthe chanber (step 11) and the manuf act uruj g process begi ns.

Fi nal |y, whedusing presdeconpmnygoatinas thuy opnépguitisgein wifenept twasshdo ageual
manuf act uri na 4 %t?({%ﬁlielht is also possible during the first ones to keep the
Better devitde e Inside of the chanber. The possibility is represented

in filguoe 4: 5 Fpeereiug chbe Abcnesizhed bRttie @ dfhererddhacksah a Manbégvent i on,
the i'nitial steps of any one of the nethod described with reference to
Figs. 1-3 apéwﬁﬁpeat ed, but, upon reaching the vacuum | evel desired, a step

(12) prelimnar 0. f : i ri ore, [ enovi ng
the Better devi %‘letaf ir‘ntgﬁﬁ ogrﬁglgcﬂg%?g%stg 2?315‘??‘&%1 ogg?rp%c oi?);lbraoggélgses of
this type i sctiyjaveingeltyr el iprodess s ambperechamhepom theanbsitate mobdfer;t he

chamber at pressures.of |ess {hap.about 10-i-10"'8 ar, the above-descri bed
burn-in st eﬁ“ﬁ @aﬁjé’ﬁ%}sa’i’ﬂ‘/ ci"é?iﬁia’é IS FYAPPIPR L5 BRRYS: % SORD (A PTERHFHES ar gon

at a pressutéchld 49alde BPaboNG>Shigs] @Eig@ﬂe@démlt%éﬁbﬂﬂ%f Nk EREE 33 theUnder

t hese conditions the Better device Is coated with the target material and

qui ckl y | osebambe iefthdrmadyagtivitedafor Sugtaicedy: vang tthee heatingr msanglin 118 t he gas

sorption actipon i ill . present..in the,fjrst a f the treatnent, thus
cont ri but ui 5“‘?%‘4?21&"3%5%@,‘*{ T s tglte%ug groet%%? gﬁ%n?b%fn‘ﬁﬁ]il A M 8%se the
presence of shile Beihes, 98YiSRsiBRY e dakin@Npioediit epreOfstatedUY SURS rate

fromthe box to the chanber. According to a second aspect thereof,” the
i nventi on r éPprestedity e fhanbee giecdWaypwWrdng dpiing Hgsed gperereny Fdvshnss| y

descri beg ngLhod, %@%éﬂtﬁu@@pﬁﬁm 1%?E5&am%ga§k§ﬁ%e9éw;ag§vé QYRALLON are

charged’in the s 0Xes 0 e substrates us In manufacturing’ and are
hgndl ged by tcae bsaheeked with sensors or analyzers, such as a mass-spectrometer, connected

to the chamber. In alternative, 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 is
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



au@ddt2e0equi pment s whi ch handl e said substrates. To this purpose, t&%oooom(
Better devices nust have essentially the same size of the manufacturi !
substrates; in 25 fact, Better devices of greater size could not be
positioned in the containers and coul d- %ot pass through the val ves whi ch

cl ose the transfer chanbers, while Better devices of smaller size than the
substrates could not be caught by the automated handling equi pnents.

Anot her rea ' Lo SN f ' strates

'S that { ho BaepaLd Rtk dRlicbls HRGIAD ) (b MabRER (R AR e ARl o W 750

t he gas sor pubsiratphelgen) fiioasa afansfectdembier by arcend dfithe breohegidal axmsa maxi mum

The Better devices of the .inventign can cons ently have a thickness
conpri sed - 1%? get@?égﬁ)é‘é?ﬁ %@'iaatm‘&ng%ﬁan 5‘?%3 %Fn’élmlog‘t“‘é"ﬂeﬂnddm?é?@ ons
varyi ng bet ] : j | Il e of
(o7 devi cocter. 88t 1 08 R lfing Britel? BSOS H; fRance lo BEREC
bet ween gbouledfkihg edttarhination harodicedtiyeepdatatiopenings of5he slandROvaeswhil e in
case of manufacturing flat displays, the , 5 devices_ are generall

rectangul ar WY Pwgessing ¢fiche surfiseralsubsteatrsuAceording 19 thispossidle anplicafionsi ze
varyi ng bet e . I t | tion
can’be made o bR B MhGeEh Al perdd? Bebith 1P ARHLES R tne! IRl Y BF

consi deri ng fikel timgnli thisitae ageproficlaaningi dfhthé ploeessl chdimenstimasshereieln gr eat er
than the thickness, sintered bodies exclusively m " 10 powders could

y de of
result in | oW REDHAAS & alfast SIERCBITRIYi HgSyhsuates ihave iR quesrEerdbiopossi bl e
br eaki ”gxio to; {3@&!, i c@ﬂb‘e%ﬁ@%ﬁ@xﬁ%ﬁ’%@&ﬁ%&s% i &\é{lhﬁ&eéégdorm&ed
egd|pnen s and to'fragnents or powders belng present In tHe procéss
chanber s. | nbeforesthe ues ofsubstratesoffr mfvebah o this emie itBe stfficiedtiol teagfdrdan med of

a layer of Better materijal deposited ont support, which ensures the
necessary netiSaRsatment shamber & gefler degice sq(}ptgﬁr B&“"Ps@ﬁ%‘%‘}"[ﬁe@ PhHiq be

whi chever naagtwa%dmpmm ath;gedxﬁ%a%ﬁbm&érénalb%nb@eﬁ%r@ g@é%gsiﬁ% hesvgn and

showi ng good featufes of nechanical resistance and of IstanCe to the

condi ti ons t kwth substrates/i ces nust undergo in the chanbers, in particular the
activati treatnent .of .t he Better terial. It is also.preferaple that the
support ﬁgt erial o%aégr’f‘(g’?v?’e‘? gg‘é'eprlogﬁ nqﬂ%'hf?‘f’lg I?)ef S%ggd Lﬁ'l:'i‘féra ggals‘gﬁfuum at
t he tenper at yphesing datbatp@uiously réshingairetrdsin ehal@bert 6 W vabavoEpMeeci abl e
contribute tQ_the quantity of gases in the chgnbgr. The materials which are
the best in FERYVAY TERIRE YoM PV BRSUERS N FRE ShAMBEILEHETE PPV RIPAYSHOD o g
steel, titanidjim:e B BB RREGRY Sidoed Sih! the ARauks) 3R11Fis08as8! RS- The
devi ces for nergﬂné? %ﬁ%@eﬁ tranalt ernl gﬁos on a g pport can %s;n@’re t he Sdeaﬁo’sit on 25
bot h faces omethed nfjtlee Dyventidn ishpamticularlys osedult i redhcing rthel déipwsieginnegd for
processe t he. substrates are handl ed |.n vert.ical. position within the
system ggl nd BEME & ﬁﬁ%e#lrj’@?ek\ﬁ Bf‘n 08‘3’65?‘&@ By F@ﬁte‘_: %%08?%11%11?5%&6&&%(1
through an edgsgeP@évitcatoattibutiay id gliMtiating SeeanRIpiedid %ﬂséylﬁmefonawarml e
Inz he manufacturing of hard disks for conputers which are coated with
gnetic mat edaseriptions by {'presyvge Pereshamtic egitotheJyodnotiant Hdemeantp prgssirease it
is preferable -1 ices with Better nmaterial deposited on both faces,
what al | ows t%ftl;benxgg%r%ﬁéé(\?%}mthe surface of active S '
According to this preferred way of implementation, the method of the

25  invention comprises the steps of:

- introducing a getter device into the treatment chamber after its opening,
before or during its 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

AMENDED SHEET



-13 matérial, In case instead that the use is intended in chanbers wiédr &iml003
the substrate _is treated in horizontal position, with a face resting on a
sanpl e hwalewgisizhe devi ces to be used have preferably the BsI/IR0/0MESSer i al
deposit on a single face only; in fact in this configuration a possible
deposit of Better material on the face-®-4n contact with the sanple hol der
woul d involve the possibility of particles |osses thereon w thout however
contributing to the gas renoval. Exanpl es of processes adopting this
substrate confi gurat,l acturing of 1Cs._and of CD. In both
cases it could al sg}%gﬁﬁﬁ{éﬁgﬁgﬁ?ég?ﬂgt t he support surface is not

conpl etely coat ed wrdvihfethBepdter dofer fmm thatchaimder &y heagttha panei on of

t he support 10 edge is left free of the deposit. Qis prevents_t he
possibility that tRBIOBS Fubpisgiec smgg’rrﬁ&w BEOBIUEH BBEH AN EPE her
when it is in the §§arc%gl_gt§9 s, Wherein it is kept in vertical position by
sui tabl e tangs, or en It I's handl ed by the automated neans provided in

t he procéss chaniner yarwdtioorfchan pooaprauwsimned| shnps ihisl gissigletthékesptist gattees by
their edge. %S.Fi ures 5-7 reports sone. exanpl es of possible Better devices
of the inventq%fy. g‘ﬂ"?é Cf}iaﬂ'&’feé ege%l’fB% reaghing e PIGRsyre RSFSaRn iR PPHR HeBet t er

devi ce 50 sublahlitnl WheHSPnd oS aiGEBark QhrrZB Y AGkiLE iawF&ﬁﬁﬂﬁﬁ&%sth@f

conput ers. The devi ce consists of a support 51 of circular shape, coated on
bot h faces wadtimaloegosictgirgsters2' of 20 Better naterial; the deposits 52,

52' do not conplegtely copat the support facgs ut | eave t free areas, 53
and 53', correspt Wﬂf%gl’?deﬁrﬁ%en&@g‘g? fc?rgb&éﬁ}%xﬁ-cggqt% SPREROSSIRle AlSMAlVSs t hj s
type i's 1mandEﬁéoaiﬁm\a%raﬂts@bremdtw@ﬂoﬂiﬁlpaqr%@iﬁg&ﬁe SXE0E Y B iHPaRHOf

autonmat ed systens ending wth clanps holding the device at the edge. Figure

6 represents a B¥Yithereferengecte gy | safier awrheopeaing ¢ dhe progsse chambarnthis sr 25
manuf acturin

of . int.egrated_ci ] re hSee Lfi t se in
whi ch, as sug]&?ﬂ agﬁ?gag%nlgsnﬁ‘?%cg ]!l#rnl§ Etﬁﬂg[}%gfrlg’t gcﬁﬁgg%g%@aggléil%'\?%}m 'd as a
"slice" of rngRbatiydtAmpsne. gitbtappurpbpae gabrllyaised dhdvebegingingestd al |y
circul ar shape except for a portion subtended by an arc, which allows to
recogni ze anguikeseyenglynwhemthe pressyrg Bihachanbesis ehwlugsdepaytel -1 tHErpr ocess

system e qf‘ﬂ@? :af L gLl i f :only,
62, of slué;por #%Fﬁén%eggt?lu‘tﬁpgégseg&c g%,?éugh%gﬁ%@%g%ﬁ%ﬁﬂf%ggr%%‘é oc(r) t he
pur poses des quinpedWilenle: pressure hds fhaclaid wajuek iof 108 nibas lnoless andBetitl emdeevi ce

10 Lo be vsed Lthe SysLem or, mnptactirlng ) oty phans, (e ded o
Better mat erighmbhalstehe WRSmuEAFRE sAfe 868 attd 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, usually
) , 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 zone, is subjected to a thermal



of- the support. 5 The Better materials that can be used for the pr onanlAluMnﬂa
of the devices according to the invention are various and conprise e.g.
netal s syohodsszZr, Ti, Nb, Ta, V;, the alloys anong these rretraireo/mnseof them
with one or nore other el enents chosen anmong Cr, M1, Fe, Co, Ni, A, Y, La
and rare-earths, such as the binary alipys Ti-V, Zr-V, Zr-Fe and Zr-N or
ternary alloys Zr-Mh-Fe or Zr-V-Fe; and 10 m xtures of nmetals with the
previously indicated alloys. Getter materials suitable to the purposes are
the all oy manufactured and sold by applicant under the na St 787 and

havi ng t he ﬁ?@?’@%"ttr%ﬁ?ﬁﬁts&fqpo%) ﬁy%WQe e FOogH bet@?e&@gg% 30062834 wher e
with ATt | Re@apind ShilTRBhpAles SenARRNgot {EhUBinlB0tARNR ot e ear hs
or m xtures thereof; the alloy of percent conposition by weight Zr 84% 15
Al 16% manufcacidinget thedeter matoyialt dneplaygsl, by dmg megadepravivednfantheSteatin® 1 ; t he
al l oy of percent ,conposition by weight Zr 70%V 24,% - Fe 5, 4% manuf actured
and sold bfﬁﬁ%s%ﬁﬁgﬁgcant under the nanme St 707; or nechanical m xtures of
the twoslast citieduals Ssawdt PetBt@vieZncRhsell thet fRee 81 XdsESelidut
preferable, thanks to their good mechanical characteristics, particularly
in respect pwnpag of diecchamdsr udtfl thapressue saguired fort ddsting floy mahetapurippses of

the invention are the1 evigc S tOP‘?;ﬁi rbed th ou}gﬁ% t%gl mgxture manuf.act ured and
sol d by theprgfﬁqus’i EIT 2 tn 8 AP haMtPst 2 PIPYSFhedf ?S%Q%Sfﬂ;e i ght of
powder s of §yis’ge@ﬂjjmoaﬁ§ire@}ﬁu308@gbysiﬂ§éfghéquls_pOV\derS of alloy St 101. Cetter

devices fornmed as a Better nmaterial |ayer on a support can be obtained 25
fol | owi ng vari olige @eft¢redenee {sedieniqueyed Arom tae chamben(sten v).i by wbiag of

deposi tqinng - Uppo e . ique

o1 epar 40 onPSnEYFn® A0 pllSeBPRPHdop o it Yo 08 oo
exanpl e i n thegupsikitéscaind e minufidheiniapioonalis paisedto applbyciatribdicing/\Be

971 49109. This techni que provi des the advantage of allow ng the deposition
of Better nHta8piagiuripgsBbSRHS Woikcmben supports, gl ass and cerami cs

i ncl uded; noreo S| | [ : : j not
present the posglfl% ee_gtg@a&)?ﬁ@g@@gg@?@%&@gggkic}fyxggr'{}ﬁ g%g{s]%t%gogﬁ)ﬁ O her
t echni ques t©omsiiet. Afterdepisg of eigcuation (atep Gppmon redmhifethieqessatessfi 1 i f s

form of, powders. The depositjon of powders can he carried out col d

ol 11 ngt Tt het aafiguenr Seenarges Rt e fi fargets Erabher

t echnol ogy, tiUdevi@NcdicfondRRhER RMcYvivel iy BBSAE] iréatHieRPStidriber ARK AT
possibility is spraying a suspension 5 of Better particles in a suitable
sol vent ont éhathkers ppuided képt thot pregheatieg cpl b | manectpapgnsubspplescat i on
WO 9S/ 23425 t 0 whi reference i e for thecdetails of thi echni que.
Fur t her mor & LR Ut o BoRas e Be Buten Piespif EPeh Bebg Beabitiofdrii | &1 by
the el ect rorsh?g,ahé Betted GBicE UeremloNed frof haskarhberi(step @Yui red that the support
is electrically _conducting: for the details of this technique reference is

10 nade29 o t he” Hsgwpatd, shews anophep pesuble Fligematiye epbodippBsqftthematihodehder s of
Better materj : Arrd. : i iC
tachni que, - 4 S, 1S LR #c ph0 a0 RIEL ERRY it AlcRE cralel

appl i cati on (Wb 98bEF3BTHe beLianmerof tieagacaatioe ctepi (§iep N)sinphistdass) ki geyter
convenient, since it al|o to deposit Beifter material .onto supporis of
different ndeyice TpARhE| Biiro PESCBHD thg &ggr?{)e.f. l.rr.n.n.e§1a B o6 15 JBtirnoY haped
deposits, t : ri [ £ i e as-TelN |} i t he
Better devi (t}gékl{é grgr%IO:Ipplgee?ﬁﬁr@.tﬁde%%%tﬁé@%&f\%\I%grs}é a p%f%%ngg#%%e
suppor t 25ur fletere i snich leelonire dieni the pibmuieninethici proceds| dhalebek Urat hesched
;Lgyvsggﬁéegrﬁ% rsna zf(gP;ﬁbtgP gﬁfé%]slt gy\en ggvigex?snyclti%g’ied-rgye gatglnognétl Iterr?l;}elrar’zgre(saxanpl ©s

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



20 teach those skilled in the art howto practice the invention and (tipAYt 2003
represent the best considered node for putting into practice the invention.
EXAMPLE W @@EVEARA. TI VE) This exanple is representative ofPGI/Kit00#136
evacuation procedure of a process chanber. A standard PVD chanber
evacuation run is perfornmed, 25 nonitoring pressure variations throughout
the run. The chanber conprises a pedestal supporting a sanpl e-hol der which,
in turn, conprises heating neans in the formof an internal electrical

resi stance. _Th ¢ses, as further internal heating neans, two
quartz Iarrplsn P‘gfégtt“g’g‘ggﬁmgs\%o@%%%osed side walls. For evacuation, the chanber

is ported to a Puaiydohen ghioppocReTPrdviddd far EteparprelBQirRti o ahe actedlyogeni C
punp. At pressures below 10'5 nbar, pressure _in_chanber is nmeasured by a
Bayar d- Al pePnpBRUHBE steps, 1t is also mpssipler faringethenfiysg opes thkeerdhe gefterchanber
is closed, j ! el . : eaches a
val e of - abbupod B BeRsbe of (il Lot ehe BOEOHES 1 Bob el R R

i nteriors of atdoediap antivs empodiment sfgtheméthed qfidret invemtiqs tieenthitidlestdpsadfer

provi ded inside the sanple-holder, that is brought to 50D C, 5 as di scussed
before, thi gnspfoe@:egﬁ?fem%t@dt%cahﬂcw%ﬁe%re%aagi Hgs-r kBt aopatgfadws, mainly

B0, adsor beflopnEguld GUNRGES INEI dRckbe SNARCTIS B SEDNE LNese

to the maxi mum possi bl e extent during the punp- avol d t hat
t he sane ar emaswufrstnmendrey is ehead exht ibefdrh ereatoairpetheapeties pleeice flom tig

manuf act ure., Baki ng | asts 2 hours. t he end of .t he baking proc re,
heating is ICE?IHaE‘H %}efp, ﬂ) i1ia §ﬁ?f“?lﬁe°A}tcﬁ£ﬁfﬁ§§ﬁsi%foa}lf GRS 1% @“cg?c‘}oi’?' dﬁ\?\ﬁ al ways
under ' pyyrpi ?%ceﬂé?ﬂ@}e‘ﬂﬁ%p&i eVICRTIN & tHEARMEE dt iphesGiiNTBelesdifahNYolthe test
are reported in Fig. 8 as curve 1. EXAMPLE 2 ThiS exanple is representative

of a pref er rl§d-Maymber,i the| abewerdescribed dfurnfie sty bogentratlecarmed ont dry. | n

particul ar, .this exanple is an enbodinent of t H t hod descr.i bed with
reference tdmfi?%.c%_. m Eheicl)arﬂs%rv?régﬁ 2 4 BIFSSiEe i({;:ltoédng%{ @g? SHE\‘}faé‘&g a _
consi sting GQfardfdnkrifpoddd. @Indef thdserdtideiorR IR EetRY e ieh is Qateld akehedf Whi ch
is deposited by screen printing a |ayer (thickness 150 p.nl) of the St 121

getter nat ertfrgkt matgrrl douigkdy bosesTheeigisiansy of @t serptignrabedtber ipndhe

sanpl e- hol d . . LN, u epi in exanple
175 Thi ¢ oo dee §OBSER AR ic IE ofABEAE LRNARRGAAUCURRERER,
brings the toenpiusinhgrte kdepigethe geictwr athesdphereatiealmoand 500ar; dakaishe
activating the getter materjal. The val ues of essure asured i n chanber
during the tlé'gsten‘éer%&héﬁﬁﬁr ViCh SEYSS.2 Eans er(,sﬁerﬂlg{%.u‘ﬂényc spatedz@nithe seen by
the compari sR 9fhLdaudsr.l and 2 in Fig. 8, the use of a getter device
according to the nethod of the invention helps getting rid of the 25 anount
of gases r el easeticdoyding to s sachad espept hernof, the sivtetivheclateatbaettqraleaitber wal | s

and surfaces. of an rts and devices present in the chanber). In

parti cul gr, @hF‘V@é‘Xgﬁ&lﬂb‘bPreglc’gﬁX\Iéeﬁcrﬁﬁﬁa&%ﬁ%&'i ncreases in test 1, due to
tge bal ance of t ke SRR the 26ERTeVRES S td OBMSIH ArRCHErRAANSRE 85 OT
gasses renoval fromthe punping group; a simlar pressure increase is not

seen in the baxss cicthersbsitptesousedeini maapfaconinglandars mandlpd wyadks streeBetter
e e con | Lo NS TR e S R,
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



-17 test according to the prior art; sinilarly,-the method of the i ri/2Atb &l
all ows reaching values of final pressure |lower than with the test run
accor di nyoweeyss: or techni ques. Looking at things from anotM&WIT96/80id0oi nt ,
possi bly even nore interesting for the sem conductor industry, the
invention offers the relevant 5 advantdge that it allows reaching a given
base pressure (e. g., a preset value of pressure at which a new production
run can be started) in shorter tune. This is shown by the dotted |ine

(i ndi cat ed @gyELe [ I Lg-$ nbar
is reached In an ?&ut?t)sr g&% ﬁa%mllgﬂggarltgfa?\n%t EIt?srlléél%rret 19% b%P%%le mveﬁtl on,

and in nor eatdhd)i Gnjhougise vomhb eranpies, iproaasediil€s, dditeIlog enebtialtly eduntihe

i nvention can be siI [ enent e n.all the known i depos tlon
processes, HéP§ f’“ %& nFtLé’nng‘f%PPﬁsnt@eWﬁ%‘l B@ﬁ‘{té)r > g il BE e AR handl i ng

means used fgh 4B rlgotﬂaewm%ﬁaawé'Lagca@y%%tlﬁam&tﬁrmgojﬂa{lqlsp}gys)‘ fam t he
treat ment chambers, while for activating the Better devices ft errpﬁ oys the

same subst rdeviceh st gorgratbyanstanpulendith nghivkhésy betweeseraboitnl theé Schander ;

t herefore 1@ tlhe met hod bdoes q;at rg@m re that additional, suitable

equi prent s &FEH T BAR | S87ER 1L P950BS*  he acconpl i sment of the met hod
is carried out g Fé&r@é@xc%@ﬁiheﬁﬁ%ﬁbﬁfc% ¥Ye SRR DI RendNBaRRAVEAGI UL NY
processes, thus not requiring substantial nodifications and in particul ar

prol ongat i osintsfedt hewderst a@svever GOllSliﬁbruI\&tﬂImU péssiculan @eemsiryg withe lagérall d of

t he processes of. depo t|o th| n ers onto ubstr.at.e i ng

contacting §n§é’t“t°élﬁ%i‘1‘é Btﬂi’%g{l efsoémtﬂffl% ﬁ‘ﬁ?—) SRRV HY lﬁg%b%%her e
thl h®&p ngs«a&ésebamegulmfer@va hecw;@fresm&ﬂcbaéw@g@ﬁétﬁheco%eqlﬁa@é bive gases
n the cha i s |ower than about 10'3 nbar, and when no actual production

subst rate i Bo%silngroskegete pertiony nodprasr taHapiad o vatheadlsd byt thaeutomatel | ng
equi prent s gaggﬁflgtg%g 8%&@%&% o?HB\Qﬁerg%@H;f ap‘?é&éwhﬂ;ﬁ{%égx%&%ss%thab Rast for

renDV|ng th evicetrom e proces ng C ﬁaiter

bei ng mai nt ai neth uogkegustreitns Qiefefablenie peegestdr devieguioreddfaira &geflopr ocess
of deposition. 2. Method according to clajm1, wherein the Better is
exposed t0 ERierTReEH el depRasePia A iuRPIE: Whifh sRS WAL the deaessppemsehagiceh sai d

chanber s hé%@@{cgtcjg. gﬁ]&rgng;)??ssﬂ)néjmsﬂedwﬂ:ﬂ&%ﬁjQﬁrtﬁm%h%%cl?ﬁ{g)%étéxes nobl e

gases. ng t alm 2, conprising t tarting
evacuatl on ofaterighs deessa cdrmdbedhesionwied dhowing exedr fatuass roéamhelmhn&ai/al ue of

about 10' 3 or .l ower trodum n t re act i v ed Better
devi ce or, éFﬁl%?I}?ﬁtain\? ﬁemftﬁ%?eﬁgl"#’ %’Eﬁ‘il?&f‘tquﬁgt ‘5%3 ?Se?mﬁfe éb? ously
i ntroduced 'dﬂa&BﬁsCHﬁP’m&ular tild Bfvatign tiRetrsdhRoTane \bhiid} Ihbenﬁﬁrn?l@ﬂ% e gas

that will be used as process atnosphere; - when the |evel
cont ani nant PrefRrableetheh teprippartpatsnalr dods N1oh aeleesealargie\antin Q%gasst"éderl ng the

depost 19N NBAESUETe fembELNRN. GERLAT NGLOASL AT In WIRESLD gRBEAT T

device i's re- |n e process er an caus

Bg) tering fupptdciblaicoftrivant io ﬂmqﬁhmlut)ng)ﬂcga@&eﬁs tl&pel&@ﬁb@ni’he%athﬁmmd
cor di ng to claim4, wherein a Better device is re-introduced in the
process chariteieh are e best inypestingrlese ouditions arcyastakand metabicwlloyess:d and

bef ore. start{g. (EAGARSIAN LS BURBNIEN, 57 sibof IRDRY g, Mt hod accor ding

to claim1, conpris
The dev1ces 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



-.'introducing a Better device into the process chamber (2; 6; 8) aftdlditts2003
openi ng, before or during the evacuation thereof ( 1; 5; 9), while

oper at i VgOOH6WAZh a way that the Better device is present HCTAZP/HRIG vat ed
formin the chanber only when AVENDED SHEET - 19 the pressure therein
has reached val ues of 10-i nbar or lesd3- continuing the evacuation in

sai d chanber, while keeping therein the activated Better device; and - when
the pressure in said chanber has reached a value of 10-i nbar or | ower

removi ng t hgaRetat ah cd@VihGead fHaMhs &ké isGRRARET inldhambershileriy tHSitdirhiae
aut omat ed substrate handling equi pnents and procedures used in the

manuf act ur i isgtreatedhsn horizheteh pdsisiosomithng faee edstingn @ ¢ ovapipls ihalylet hthest eps  of

- starting the evacuatio 1) of. the process _cha r: = upon.reaching a
o esour e vaftaeocs deehhibr¥irdly & RE8H°sRARELEtsesi HERGHEE B %
Better devigglyl i fachBNMhRCEInFRLFBIOM ADbsEBRNGREt bh getbttiRiBiL bnStb Fideat €
handl i ng equi pnents and procedures used during the nanufacturi ng} st eps;

activating {rsyontars vath thersampla ralderrverdd dovoh (PoBybiliapEPasticlenéosssul pnent s
and procedupes asw}éﬁgxﬂ HoWeviE %ng‘,qg“%%gtﬁbs%? %%g ?Etn?&raﬂ%x:fﬁ%l%sgcﬁf Lpgr%rg?usfs cturing

steps; - when tHe ssure rn's as teache 0-' nbar

or lower, redsptingdhisbubithee Baifl@iatite\sre thefrhaufidaighefigs andyf @BANS of the
aut omat ed substrate handling egfi pments and procedures used for noving the

substrates duri A ol cases Ut £ORld plsg bet isteratde thatt the Furped sufase o8l ai m 6

conpri sing il : V- i S
chanber - SooETHE Safed il B LR ol BG Bk ool dorlln STERBRAREES, o)
AT Terent ohambec of tha Systom by Loans ol tne. autonst on Subotrace
[ Sys s.of . subs

handl i ng eqdtBhiose Sadicias H%%’%E%r%’i‘%%’gﬂn figs “Fr&ﬁ SE#HE O9HHYPFEIeY Yur i ng

t he manuf actylrd . it LRSS |1+ Say m%gbﬁ ched a
val ue of 10.@5%&%@?8%?&?&#&5’?29 ﬁ)éi{\ﬁ%é%é'?&?%%ddew ceefapgor?nn{tﬁg
chanber by neeas pbvidbd imteqratesd chabbery athéchheanddommyise qlamyrseintiding rible

pr ocedur es us%d forb n&\éi ng the substrates during the manufacturing steps.
AVENDED SHEERLstrates by they €U8e. \nt hod according to claim 6 conprising the

steps ofis- introdygiesds{78tepfoitsOsdiie dXaRPRES of 1REdBle getBat E&icadevfGRei N a
non-activated form - starting the evacuation (9) of said chanber; - upon
reachi ng i n B¥¢m®hanber a pressure value of 10'3 nbar or less, thermally

SElvelt 9.(10) HHegBRELFIuphoe Rioh 5o REIB AR PR SEkEE S0
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.
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- when-the pressure in said chanber has reached a value of 10'' nbar or

| ower, renoving (11) the Better device from chanber by neans of the

aut omat WO UHERr at e handl | ng equi pnents and procedures us&ETABW/WHP ng t he
substrates 1 during the manufacturing step s. 10. Method according to claim
6 wherein, upon reaching a pressure ofl4t0'' nbar or |ower, the Better
device is renoved fromsaid chanber ( 13 ) only after the carrying out of
steps prelimnary to deposition of thin layers ( 12). 11. Method according
to claim10, WehLALNfkhe TIROSE td PRtRTRGREST( @ Hehidedl BY BleSsyster?frof he PVD
type and said rellmnarc?/ steps conprise the step of cleanirig a target. |
AVENDED SHEfETufacturing flat splays The device consists of a support 71 coated on one
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tgwgq#rrrr 5%, where with A it is meant any element chosen among yttrium, lanthanum, rare

sasst uuhuuvbvywPww wr mhc”Y] ca) ca] ¢cal c cal ca ca ] ca] cal ca]

ca] ca] ca] caf¥HP C4 PR HEE b Y"ﬁp@éﬁ&éﬁ&%&ﬁ?& J:f]“&éﬂ @W%%y@ ZZz{ a|A}
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% & ()- 'leg@ 1)) SF SYO%& ()-s 100 ()-1,  !"#wi[Msf&l0% 10 10 10!'S;
109% () - TGt &106& ()-' ! nf &10%z& ()-' #$% *xaBM s

s110% & () - FLyt Imw&d@xees\fbmfm(get@ mﬁ%&ia( Yoy &l diD&@iport SIRKeting] - 2
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F10%& ()- @ 9 £ 10% ¢
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11098 () -y/ 3wt oke ( PVE techniqig# 109&s¢rjbed! fa1 @x@nple- fih Ril&1 @kli¢ation@ho’ () -
1010 10L9101(getgén9t1onal 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 possible drawback of possible lose of particles.
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(ool () - SsSARa e P SO PR Rou G hay e g Svrsaice

& () - & 6 108figktte) partiobds & (@)suitatie SHVEB Johty tt@dmpp&imm%t( ds d&boibeRif ) - ! |

109%&' ()-'c 109 ()-1 .4 10 ME& ():6: ¢ L1110%

h& () 9 p!1 '&te%\g applicae %é /(2§ t(o| W 1ﬁ§fe(e)nce isopaéq)for tﬁe details of

10t 9+nt 10% i ( derBni@hé. Fxfr:h%ﬂﬁ&%‘the s@ %h& G%até@%xh#gﬁlcl%l%@ tef) - S10%
h& () - 10%h&()-lF 940% h h& () - qe<PzcoAPA P\ =1 T1 | & ()-1%ky! 10% h

h& ()-10% hl&%u(e)lalYb@he%lhr&“o@hereﬂﬂ%di&iqu)e 1% 10k trse it is required that the

h& () - A??6 =11 010% S/110% h -1-10%. S, 10%
he: 8 S * 10%39# alsctrical B ovRIRE | {5 s&e[féé%@éf)cﬂw% Bide rhferésich o n
@310% h§ ()ma@é—%/‘ﬂ{?:&_lé)f’at N0 1285 40) F1ba @%O%eh& 6%111)534)%‘%4%@&3 of getter

N 14-@+109%&° () - 01 0@B+10%X& () -0\ I GLOY%&' () - 10%& () - 0%
00/& () f @ Ovgtet 1)a1 ngthkgu;m\mmomdne carried out by the serigraphic techmique, as

@109 (-8 DRI et P B PR 90 98 175,
10 10>- 10%&sdnjgraph@ teBitias if baxﬂbﬂhﬂﬁb&h@&h&n‘t dince it allows to deposit getter
L10% & () - %%%dr;ga‘l (o)n:cos Is%}())}()){)ﬁn% ot) different nature (metals, silicon, glass, ...... ) and to
15  obtain shaped deposits, thus rendering easier, for instance, the manufacturing of
the getter devices exemplified in the figures 4-6, where a portion of the 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
) j 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 intemnal 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 a 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.
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"10% & () - mainly H;0, a sorbed onto all sirfaces inside the chamber, so as to remove these
to the maximum possible extent during the pump-down step, and avoid that the
same are subsequently released in the chamber atmosphere during manufacture.
Baking lasts 2 hours. At the end of the baking procedure, heating is turned off,
) 10 and the _chamber is allowed to cool down, always under pumping. The values of
pressure measured in chamber during the test are reported in Fig. 8 as curve 1.
EXAMPLE 2
This example is representative of a preferred way of implementation of the
method of the invention. In particular, this example is an embodiment of the
15  method described with reference to Fig. 3. Tt is provided a non-activated getter
device consisting of a silicon wafer of diameter about 200 mm, on a face of which
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
) | getier 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 method of the invention 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 from the pumping
group; a similar pressure increase is not seen in the test according to the invention,
30  as in this case the getter device coniributes 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
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pressure at which a new production run can be started) in shorter time. This is
shown by the dotted line (indicated as Preset P) in Fig. 8: a pressure value of
about 2 x 10° mbar is reached in little more than 4 hours with the method of the
invention, and in more than 5 hours with normal procedures.

} ' 10 The method of the invention can be easily implemented in all the known
deposition processes, as it uses for transferring the getter devices the same
handling means used for moving the manufacturing substrates into and out from
the treatment chambers, while for activating the getter devices it employs the
same substrate heating means already normally present in the chamber; therefore

15  the method does not require that additional suitable 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.
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"10%E () rdA28iRs (@hse8 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 at least for removing the
getter device from the processing chamber while the latter being maintained under
vacuum or at the pressure required for said process of deposition.

)y 2.  Method according to claim 1, wherein the getter is exposed to the process
chamber atmosphere when the total pressure in said chamber is higher than 10> mbar
and said atniosphere mainly comprises noble gases.

3.  Method according to claim 2, comprising the step of:

- starting evacuation of a process chamber;

- when the pressure has reached a value of about 10> or lower, introducing in

the chamber a pre-activated getter device or, altematively, 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 procedures.

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 of:

- 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
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getter device; and
when the pressure in said chamber has reached a value of 107 mbar or lower,
removing the getter device from said chamber (4; 7; 11) by using the

automated substrate handling equipments and procedures used in the

manufacturing steps.

Method according to claim 6 comprising the steps of:
starting the evacuation (1) of the process chamber;
upon reaching a pressure value in said chamber of 10 mbar or less,
introducing (2) a getter device in a non-active form by means of the automated
substrate handling 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 value 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.

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,
introducing into said chamber (6) a getter device, pre-activated in a different
chamber of the system, by means of the automated subsirate 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 automated

substrate handling equipments and procedures used for moving the substrates

during the manufacturing steps.
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manufacturing for heating the substrates;
- when the pressure in said chamber has reached a 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”7 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).

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