1 "dNQY EVAPORABLE GETTER MULTI LAYER DEPCSI TS OBTAI NED BY CATHCDI C

DEPGCSI TI ON AND PROCESS FOR THEI R MANUFACTURI NG' 5 The present invention
rel ates to non-evaporable getter nultilayer deposits obtained by cathodic
deposition and to a process for their manufacturing. The main
non-evaporabl e getter materials, also kngwn in the art as NEG material s,
are sone transition netals such as Zr, Ti, No, Ta, V, or alloys or 10
conmpounds t hereof and/or W|th one or nore elenments selected anong Cr, M,
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oxygen, water, carbon oxi HROCHSS FOR THER MAMNEFAGITURNNEN. Therefore,
these materi aI s are used for keeping vacuumin applications requiring it,
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materials gan al so be enployed to renove the above-nentioned species from
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cont ai ned; t¥hefmior and Br- ,I@y@fy pldeyssZr- BtHenandg#r- %@%E@ﬂh%{ or auly- r esul t
of the NEG 30 f n itself, in consequence of sorbing gaseous
speci es, whi chor{ﬁﬁgﬁen? Alpo% renmoves fromthe atnosphere at the inside of

the final device aEG Inl&er&‘l’@ﬁ@re(bﬁpab-[@ of reversibly sorbing hydrogen and irreversibly

15  sorbing gases such as oxygen, water, carbon oxides and, in some cases, nitrogen.
Therefore, these materials are used for keeping vacuum in applications requiring
it, such as for example evacuated interspaces for thermal insulation; getter
materials can also be employed to remove the above-mentioned species from inert
gases, mainly rare gases, for example in ‘gas-filled lamps or for manufacturing of

20  ultrapure gases such as those used in the microelectronic industry,

The functioning of NEG materials is based on the chemical reaction among
the NEG metallic atoms and the atoms of the above-mentioned gaseous species.
At room temperature, in consequence of this reaction oxide, nitride or carbide
species are formed on the material surface, resulting eventually in the formation of

25  a passivating layer that prevents from further gas sorbing. The passivating layer
can rapidly form in presence of considerable amounts of gas, for example at the
first exposure to the atmosphere of the freshly produced NEG material, or during
certain “dirty” manufacturing steps of the devices in which this is contained;
furthermore this layer forms, although more slowly, as a result of the NEG

30  functioning itself, in consequence of sorbing gaseous species, which the material

removes from the atmosphere at the inside of the final device as time goes on. To



-2 al l,ow the correct NEG functioning at the beginning of its operating life
a thermal activation treatnent (normally under vacuum) is required, whose
object is the mgration of the passivating |ayer species towards the
inside of the material structure, thereby exposing a netallic surface
"fresh" and active for gas sorption. 5 The activation may be conplete, thus
obtaining a materi al surface essentially entirely made up of netals, or
partial, thus obtaining a "m xed" surface, made up of areas of oxide-type
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devices owing to manufacturing times, or because the device wouldn’t tolerate too

high temperatures necessary to the purpose: in these cases, the producers of
devices containing NEG materials are satisfied with a partial activation, even
20  though they have to accept lower gas sorbing properties (for example, shorter
NEG operating life). The conditions of the activation treatment are different
according to the material, depending on the physical-chemical characteristics
thereof. For some materials a complete activation treatment requires even very
high temperatures; for example, the alloy of weight percent composition Zr 84% -
25 Al 16%, requires thermal treatments at 700 °C at least and preferably at about 900
°C (unless extremely long times are adopted, unacceptable in an industrial
production); other alloys, such as some ternary alloys Zr-V-Fe, have much lower
activation temperatures and can be activated at 100% at about 350 °C in about one
hour. In some cases, the activation treatment can be periodically repeated
30  (processes called of reactivation) during the device operating life, to restore the

initial NEG gas sorbing properties. In the following and in the claims, by the



ini{igl .NEG gas sorbing properties. In the following and in the clains, by
the 3 definition of "low activation tenperature” material, it wll be neant
a material (netal, internetallic conpound or alloy) which can be activated
for at least 90% by a treatnent of one hour at a nmaxi num tenperature of
300 'C. NEG materials can be enployed in3the form of discrete devices, for
exanple 5 sintered pills or powders of the material within suitable
containers. In sonme applications, for reasons of avail able space or for

simplicity of nstructjon, it . s, required the use NEG materials in the
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material |ayers in_ these devices. As it is well known, in_ the stuttering
t echni que15a vielishlan and By patent 15,468,043, that describes the coating with a NEG layer

of the inner surface of the pipes defining the chamber of a particles accelerator;
and in US patents 5,701,008 and 6,499,354, that describe, respectively, the use of
getter materials in micromechanical devices and in miniaturized IR radiation
detectors (micromechanical or microoptoelectronic devices are known in the art as

20 “micromachines” or MEMs). In all these applications, the NEG deposit (after
activation) works at room temperature.

The more convenient technique for the NEG deposit formation is the
cathodic deposition, better known in the art as sputtering. On this technique, well
known and broadly used for the production of thin layers, is based the whole

25  microelectronic industry; since also FEDs and MEMs are manufactured by using
this technique (among others), for reasons of production integration the same
technique results to be preferred also for manufacturing NEG material layers in
these devices.

As it is well known, in the sputtering technique a vacuum chamber is used

30  wherein it is possible to generate an electrical field. Inside the chamber there are

placed a target (generally in the form of a short cylinder) of the material to be



30 wherein it is possible to generate an electrical field. Inside the
chanber there are placed a target (generally in the formof a short
cylinder) of the material to be 4 deposited and in front of this, the
support on which the thin layer has to be fornmed. The chanber is firstly
evacuated and then backfilled with a noblke gas atnosphere, generally
argon, at a pressure generally fromabout 0.1 to 1 Pa. By applying a
potential difference of a few thousands volts between the stands of the 5
support and of th_e%(faré;et (so that the latter is at cathodic potential), a
pl asma of  Ardenosited pad dn deang f thisede suppsrtapn vehiche ther thindaysy hapdo be
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has to work at room temperature.

NEG deposits made up of a single metal (and particularly those of titanium,

which are the most commonly used) can be easily manufactured by sputtering

20 with open or porous morphology, that increases the effective surface area and

consequently the initial gas sorption rate. For an effective activation (or

reactivation) pure metals however require comparatively high temperatures,

generally higher than 450 °C. In small sized or miniaturized devices such as FEDs

or MEMs, wherein the NEG material is quite close to functional or structural parts

25  of the device, the activation treatment can damage these parts. For example, in the

case of FEDs in which the NEG is generally placed at the peripheric region, the

heating at about 400 °C can compromise the tightness of sealing between the two

glass parts forming the display, made up of a low-melting glass paste; similarly,

treatments at the indicated temperatures can compromise the sealings between the

30  two silicon parts forming the MEMs, when these are made up e.g. of brazing

alloys such as silver-based alloys, or gold-tin or gold-indium alloys.



treatnents at the indicated tenperatures can conprom se the sealings
between the 30 two silicon parts form ng the MEMs, when these are nmade up
e.g. of brazing alloys such as silver-based alloys, or gold-tin or
gold-indiumalloys. -5 Certain NEGinternetallic conpounds or alloys have

t he advantage of having | ow activation_genperatures according to the above
given definition, for exanple of about 300 C or | ower. However the present
i nventors have experinentally determ ned that these materials having | ow

activation tenperatur.e, when deposited by sputferipng, give rise to thin
ayer s having. ext CEinyNEGILEme SHEPOHSad SLBHs Balfe e §VEE o educed
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geonetrical area. This characteristic [imts consider t he posi t
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poor sorbing characteristics at roomtenperature (particularly
sor pti on r at einorgologycands avnsequendppe vertyuredscadnef@erpisie isbifacenarch, genemlly

licati , ticularly.th ,niaturized. . . Y . th t
Vet ron 15 FOTBIBRE ™ 2ok AHERERE E5preHisahaiea, This THeriRsia PR or |y
o provi de NEQERlep AthclaaRsH LortAll popeiich s Ao aderalRD ORI Ry el N0

characterized by |owactivation tenperature and |arge surface area. This
obj ect i s achingvadordmordiengnd bs capacipy,eandnfor ienaroplei roakestigagssany fzeduenist 20

aspect thereof relates to.a ltilayer .d sit of non-evaporable getter
mater al of0 cniPRREEeTs R ehrel Sl frief Cank s teside R R ot
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| ayer mat eri amitiatunieédbnase gases occurring between the deposition of the
two | aye{ss ' Object of the present invention is to overcome the drawbacks of the prior
art, and particularly to provide NEG material deposits obtained by cathodic
deposition, being characterized by low activation temperature and large surface
area.
This object is achieved according to the present invention, that in a first
20  aspect thereof relates to a multilayer deposit of non-evaporable getter materials,
characterized in comprising at least one first layer of non-evaporable getter
material having surface area equivalent to at least 20 times its geometrical area
and, upon said first layer, at least a second layer having thickness not greater than
1 pm of a non-evaporable getter alloy with low activation temperature, both said
25  layers being obtained by cathodic deposition and without any exposure of the first
layer material to reactive gases occurring between the deposition of the two
layers.
By the term “getter alloy” (or NEG alloy), as above used, in the following
and in the claims, are also meant compositions corresponding to intermetallic

30  compounds, such as for example the ZrV, composition; the reason is that

depositing by sputtering thin material layers of composition corresponding to an



By the term"getter alloy” (or NEG alloy), as above used, in the follow ng
and in the clains, are al so neant conpositions corresponding to
intermetallic 30 conpounds, such as for exanple the ZrV2 conposition; the
reason is that depositing by sputtering thin material |ayers of conposition
corresponding to an 6 internetallic, a rggular structure typical of these
conpounds is hardly obtained, on the contrary obtaining an al nost

anor phous or however irregular structure typical of the alloys. The

mul tilayer deposits of the invention are such that the |ayer formed by 5
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The invention will be in the following described with reference to the

15  drawings, wherein;

Figure 1 shows in a schematic way in cross-section a NEG multilayer of

the invention,

- Figures 2 and 3 show in a schematic way in cross-section possible
alternative embodiments of the invention;

20 - Figure 4 show pgraphs representative of gas sorbing properties of

multilayer deposits of the invention and of deposits formed by a single
NEG material of the known art;

- Figure 5 shows two graphs representative of gas sorbing properties of
two deposits of the invention.

25 Getter systems made up of a first material on which a second one is
deposited by sputtering are already known from the international publication WO
02/27058 Al. In the systems of this application however the underlying material
is not obtained in its turn by sputtering, but it is made up of a macroscopic body of
sintered getter powders, and the purpose of the deposit formation by sputtering on

30 the macroscopic body is to reduce the loss of particles from this one. In this case,

the presence of the deposit obtained by sputtering does not alter the sorbing or



02/.27Q058 Al. In the systens of this application however the underlying
material 1s not obtained in its turn by sputtering, but it is nade up of a
macroscopi ¢ body of sintered getter powders, and the purpose of the
deposit formation by sputtering on 30 the macroscopic body is to reduce the
| oss of particles fromthis one. In thisscase, the presence of the deposit
obt ai ned by sputtering does not alter the sorbing or 7 activation
characteristics of the system because the ratio between the volunes and
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i nner device surface itsel or art .of .thi.s one en this is.allowed
by the gebliet ry of e 1dyie SHiRIBR afmigep oy tan, 8 & bliidat S g " e
case of nedi umvehtis®deh 119 LroSHsdddvh ﬁ@ébt%b&ﬁyﬁ@a!ﬂnﬁ? edétron mlt@sebpeput tering
chanmber, such as FEDs or MEMs. The first layer | " is made up of NEG

mat eri al that canTbe figsposh.tlddofie deppsita thegnyentionés fosmad e ajsaprart, A8vi ng 20
| arge surfacearea.. For, thi [ It ssi bl e e_one th

i oys descr DL cte (bt BfHeRES oo pnd fRRiBpled  M3IAFET AL an

one or nore ekrpnealice tebkdepedvaimrg ot Whérdim theagishanbsrpuafiel Rapeséart hs,
and particularly the alloy having percent_ conposition by weight Zr 80% -
Co 15% - B 5ofrélerably hoveavan dle sunpertofids dhe ipgpiedaeyagsngirface tiselhfr aearbof

Earths). It i grg?ﬂlﬁ‘@)vﬁvﬁ?lpﬁﬁé f‘srélﬁa@ve‘dsﬁ)ﬂ&eg%eéﬁle%tcﬂ*thé%ﬁﬁé ShefUiR %L QP UM

tantal um vanadi um” hafnium zirconi'um
must be inserted: it is the case of medium or small sized devices which can be put

into a sputtering chamber, such as FEDs or MEMs. The first layer 11 is made up
of NEG material that can be deposited by sputtering in the form of layer having
20 large surface area. For this purpose it is possible to use one of the alloys described
in US patent 5,961,750, comprising zirconium, cobalt and one or more elements
selected among yttrium, lanthanum and Rare Earths, and particularly the alloy
having percent composition by weight Zr 80% - Co 15% - A 5% (where A stands
for one or more among Y, La and Rare Earths). It is however preferred using a
25 metal seclected among niobium, tantalum, vanadium, hafnium, zirconium and
titanium, particularly the last two ones. The thickness of layer 11 can range within
large limits, not bound by stringent restrictions. The lower thickness limit is
essentially determined by the possibility to obtain a layer having the desired
morphology: thicknesses lower than 0.2 pm are not advisable because layers
30  having such thicknesses tend to “repeat” the support morphology (which could be

not rough) and consequently do not assure to obtain a layer having sufficient



titani,um particularly the last two ones. The thickness of |ayer 11 can
range within large limts, not bound by stringent restrictions. The | ower
thickness Iimt is essentially determ ned by the possibility to obtain a

| ayer having the desired norphol ogy: thicknesses |ower than 0.2 pm are not
advi sabl e because |ayers 30 having such_ghi cknesses tend to "repeat” the
support norphol ogy (which could be not rough) and consequently do not
assure to obtain a layer having sufficient -8 surface area; furthernore,
since this layer fornms _the nmain gas sorbin reservoir of the multilayer,
its minimum t HrEeR8Ls; f‘g"h.ﬁp’é@)fedﬂfl@r ?h‘ﬁw’é&ie"bfgrfflﬁﬂ"‘egﬁ%mcﬁa&ﬁ?qbl% TESPE(OI S

expected it t
det erm ned n;la%l) Hheqﬁumﬁﬁggﬂgt@{/@ %hoérikgegggi}é mgarﬁreit%gl ar Iiﬂt?ygz{ h@aﬁﬂ&e
necessary 5 fthat hshex;im;edrlt gmdv\lbmneddeé th aypely. STHeO friaminhaA thizkResd)is Spdtédder i ng

I's generally not ve onsequen IS generally preferred to
keep the thi cﬂ‘ﬁ%@é‘n llﬁé’é’ PrPg‘iﬁé‘F’et ‘I‘fé‘i’TsaﬂEﬁParB@P Iy by dhe Emgrascesspit vveen

about 1 and 1f, mpd fa @vth thi gﬁ%ﬁﬁ%ﬁ'ﬁat%nerawnﬂ%ﬂ[ ha Yeﬂ %Jﬁlear gr Ao Guil

sorption capacity. or gsal ayer e sur ace
area, determ hgt, m;d corsequdntiyar os generallyt pn'eﬁanmdstsi%lep tho tlgckressant valdéscat i on

on the porosi of these |ayers _obtain cat hodi ¢ de itio s ratio
bet ween t he e%é’&ttp% agﬂ‘f'f g@é‘n&rgﬁ g %é’e'x‘@'@Br@PP da@‘gqéaﬂmt 'Ri €¥€at i o,
i ndi cated in {fignbQld ¢ mpagbIRHAt the bequlted E@PES&?&{ tigal case of a

perfectly snmooth deposit, and increases with the I rea5| ng of the
roughness or |rregs|la&m:Sa;d dlic hb{a hiemast have ddpgs istirfser dreq; eleteFainet oy ipur poses
of the 1‘50ai nvent.io Re rrus reater. than 20 d preferafbl greater than
50. Over yePorﬂW rig R°§S‘ rH’e V5yary “ff’é‘PF‘nﬁné PREESY Piste éayleésyer

12, made up Ghtaiedl gwcambawebmﬁmmw%eﬁa{ete%fecﬁ%é Q¥facERleh@hd ld 0YS
swtable for the invention are exanple the Zr-V-Fe alloys of US patent

4,312, 669, pagtdneaifieallagea: tlhsaraallol myhdataednn@lqobllowmg asdhpwshmtbnthwrmalght Zr
70% - V 24. 6% - F 5. 4% i\? ﬁ%ﬁ mai n| ﬁh I rconi um and vanadi um
and smal | er afffin acﬁer%ﬁt Spoo 'époéfeﬁ’é t‘g EBFR N geamgnol fec el
manganese, anghughwesk B Mre RSN JTeEe metallidSd@RkR Rhrfdoed 86y H3purgdsesof theal | Oys
(where Ais an eI enent sel ected am)ng yttrium |anthanumand Rare Earths

and m xt ukles ientewt R museisseaier pukpaferably geaterden Sparti cul arly the
alloy having per c8v br ﬁyé}pﬁs[hé 9 fo%e%y%}%ttenng a?l/east a second layer, 12, made

up of a low activation temperature getter alloy. Getter alloys suitable for the

invention are for example the Zr-V-Fe alloys of US patent 4,312,669, particularly

the alloy having percent composition by weight Zr 70% - V 24.6% - Fe 5.4%;

20  alloys comprising mainly zirconium and vanadium and smaller amounts of one or

more elements selected among iron, nickel, manganese, and aluminum, described

in US patent 4,996,002; Zr-Co-A alloys (where A is an element selected among

yttrium, lanthanum and Rare Earths and mixtures thereof) described in US patent

5,961,750, particularly the alloy having percent composition by weight Zr 70% -

25 Co 15% - A 5%, when the material of layer 11 is not made up also of a Zr-Co-A-

type alloy; Zr-Ti-V alloys, particularly the alloy having percent composition by

weight Zr 44% - Ti 23% - V 33%, which can be activated (at least partially) by
treatments even of a few hours at 200 °C; and the compound ZrV,.

This second layer thickness is not greater than 1 pym, and preferably ranging

30 from 50 to 500 nanometer (nm); with these thicknesses the layer keeps the

morphological characteristics of the underlying layer 11, and consequently high



25 .C0.15% - A 5% when the material of layer 11 is not nmade up also of a
Zr-Co-A- type alloy; Zr-Ti-V alloys, particularly the alloy having percent
conposition by weight Zr 44%- Ti 23%- V 33% which can be activated (at
| east partially) by treatnments even of a few hours at 200 C, and the
compound ZrV2. This second | ayer thicknegs is not greater than 1 m and
preferably ranging 30 from50 to 500 nanoneter (nm; wth these

t hi cknesses the | ayer keeps the norphol ogical characteristics of the
underlying layer 11, and .consequently high 9 Re val ues .and high sorption
rate, whereas 'Vlaﬁ'eﬁiad'ﬂe]?’gﬁhsl%‘%ﬁ’é's?éé ‘tvhgre?saWé&' K@éﬁbﬁ@gk’??ﬁ?eé V8Bt and
unsui t abl e f opecblifes &ié t&AbAcP Bnd@hinsuR T FGTREEFIRESon 4MRboANGhpotatui) t he
upper surface of layer 12 1t is possible to deposit a further |ayer,

conti nuous or di s@ptenallyovrstheapperaiurfack oflawer 18fit sipestbleiodepbsitadngbdr, 5
whi ch can be pal | adi um oxi de,. si|.ver-pall adium al | oys conprising up.to
aton o 3006 of Pgrn SRpe < ied Rt DAL PR r P e SBEUI BettB et a
forming the ghichesanrtat galiadium bkide] silv2r-phiaesurh Mold esmpAding M6 atomic
possi biliti esé(s continuous layer): in this case, the palladiumlayer, 13,

al lows the hy#d‘egdsil¥en ag:qoppoypistmens palladivin prcbore petsgmetpls foraing
pal I adi um hasg,hi rogen perneability, and consequently allows the
transfer of tmlgsggg%%}{%%ﬁgfds the underlying getter material |ayer. To
maxi m ze the hydFpysR thoarsshefirst af theicopdshidilgt (@ntinhd\e 1pwdr): aglihigeadeposi t
must have | ow. thjckness, for exan‘g{g{e rangi ng from about,L 10 to 10Q nm
Getter deposi th PRaEUMHGYRIobb Allaws Brethydeogsy selesiiviesgrnmionhit 25 ks nderds

pal | adi umflepggi n r a om i | | a1 iRat i on
10 08/ 370k A B B B B o R o e s
obt ai ned, duetrtmsfitrhe thiargge toveardd theainderdying BeitrmaatSris Naows. Theasasiee dfe a

di scont i nuous, deposit of_pal]l adium (or a  conpouynd thereof). I.n this case
oal | adi um ( or MYPRTAHEh ARGUMIINT Sofifte L PAIAC S, SOpesymtist HaYF ARHs" 14,

14", 14", ... thiQheld)Sor08tdnle kialz ASmSiboliBe€ to 110658 | GétRR URpdfts GANRY _
preferably from 10 to 90% of the lfayer 12 surface. Such a configuration is

descri bed i n hydregenaselestizé by gbitingavitn cominouy pelkeliyh deppsitare khewedere to
GEL LT TR 1A b A ROV A S B e JPUE L2 L
of other gasefvefition a higher sorbing rate is obtained, due to the larger surface area.
Figure 3 shows the case of a discontinuous deposit of palladium (or a
compound thereof). In this case palladium (or palladium compound) is present in
the form of “islands” 14, 14°, 14”7, ..., on the getter layer 12 surface; these islands
20  cover preferably from 10 to 90% of the layer 12 surface. Such a configuration is
described in international publication WO 00/75950 A1, with reference to getter
materials in the form of powders. With this structure a material is obtained being
able to act both as a constant hydrogen sorber an as sorber of other gases in
consequence of a suitable activation. As more diffusely disclosed in the
25 mentioned international publication, these operation characteristics are due to the
fact that the islands 14, 14°, 14", ..., not sorbing other gases, do not get passivated
and consequently form passages for continuous hydrogen entering into the getter
alloy, whereas the zones 15, 15°, ..., of the layer 12 surface not covered by said
islands keep their usnal operation as getters.
30 In a second aspect thereof, the invention relates to the process for

manufacturing the deposits hitherto described.



consequence of a suitable activation. As nore diffusely disclosed in the 25
mentioned international publication, these operation characteristics are
due to the fact that the islands, 14, 14', 14", ..., not sorbing other
gases, do not get passivated and consequently form passages for continuous
hydrogen entering into the getter allaqyg.whereas the zones 15, 15,
of the layer 12 surface not covered by said islands keep their usual
operation as getters. 30 In a second aspect thereof, the invention rel ates
to the process for manufacturing.the deposits hitherto described. -10 The
process of the i rhAsHPeES ebilpimeBUoneompEsss atgest theesiaps®f - depositing by
cat hodi ¢ deposition . fq s r OR- _getter
mat eri al having a sSrgl?basgle@;%gﬁ%aﬁfvdgFggrll?éI?éﬁét a{pggrst[h glgt ‘i’%ﬁ%{é&g%f}%@
geonetrical area; amdafwrablelggosintateripl hyvieghbodie aepagiitalan toxdeassadd fir st

| ayer at |east a second, Ia¥er,. gaw r]% ‘ihi ckness not greater than 1 um of
a non- evapor abl e get{s 1S gEPPGirg Mdw activation tenperature; operating

in such wgy that,  belye@ihd B cAthRieaBdsRRfEtEE RA] firkiOBy a8 MSast 4 B&onfBt €7 i al
of first layer is not" exposed to gas species able to react therewth. 10

The process consi st daysf, hawmgsbickmass oot gredteptbamwl pde pbs invi-emapeyatdpgettesr i ng of

two different materials, The depgsition by sputtering occurs according to
the procedure knomﬁﬂf’ﬁhf‘ﬂggg’r“fEﬁWBE‘%?g}ﬁéffé‘g’ei n general outline in the

i ntroduction, angeRRRES Hidh! Way MAL bEGeh MR twotRedtRmeB defdslifdn stééethel S not
exposed to species thalt can réact therewith; particularly, the exposure to

oxi dant speci es, matehalad fiostylayen isipt gkpasad &y gasrspeticsoblatpoeais dher¢with.s

bel i eved .t hat the.characteristic.of the inventio accordin 0. whi.ch t he
ow acti VBt on t cHsaRre sorh e Big tSruE i acBGERH By hlsinddir e "t
t he under | yi ng,omairREdmd! matd@ReNUhe WRpdigod BGtsplifiaing becurftab&drdingo@ethat i ng as
described, is never subjected to passivation. As aforesaid, the support on

whi ch the fireypcddageknawn ith thei a1ty anda dessribed fragenerdl ullineain the detpesliictieny can be
o0, 20 onal R TR SISO g BSPRAL o
sui t abl e posidanGBact @éwitixPartididwBy elie exposite 3b DRidantspetianauct aé beygen
15  or water, must be avoided. It is believed that the characteristic of the invention,
according to which the low activation temperature alloy “transfers” its activation
temperature to the underlying material, depends on the fact that the latter,
operating as described, is never subjected to passivation.

As aforesaid, the support on which the first layer 11 having large surface

20 area is deposited can be an additional part, such as for example a support
(generally flat} of metal, glass or silicon, which is then placed into the final
system at a suitable position. Preferably however, when size and shape of the
device intended for the getter deposit allow that, the deposition directly occurs on
an inner surface of the device itself, without requiring an additional support; this

25  preferred manufacturing procedure can be employed for example in the
production of MEMs and FEDs.

A layer 11 made up of the previously mentioned materials and having high
roughness or irregularity (and consequently the required values of R.) can be
obtained by sputtering resorting to some expedients known in the art. First, it is

30  possible to cool the support on which the deposition takes place; in this way the

atoms reaching the support have not available enough energy to rearrange and



device irntended for the getter deposit allow that, the deposition directly
occurs on an inner surface of the device itself, without requiring an
addi ti onal support; this 25 preferred manufacturing procedure can be

enpl oyed for exanple in the production of MEMs and FEDs. A layer | | nmade
up of the previously nmentioned material sjand having high roughness or
irregularity (and consequently the required values of R ) can be obtained
by sputtering resorting to sone expedients known in the art. First, it is

30 possible t? cool the support on which the deposition takes place;, in
this way the FFOREreTEERAT HEciHEs shspshievingyekind el aqusrhipg eobths dgposther gy
to rearrange - | e I evi: a kind
of "quenchi ngﬁﬁ%{ ?ﬁ%étﬁgpgéﬂﬁpﬁ'ﬁﬁé%g&ogﬁﬁﬁggw E{?ra‘? ﬁéégg%}@%?g?%flp%eepi ng
| ow t he suppoalso tpeeformbédt tor eperate dt sedwded cupreafsesiabd avithohigheatudteatsad highduced

currents, since wth high currents a hi nunber of i,mpacts per tinme unit
woul d occur bB’t“ﬁﬁ%n"fAqu e JHEe g "Y%‘?‘g@?‘furg;%\tiﬁ’?q‘? AT cl9HE 8adi &b taESdespr ead

heati ng ofgt hg; Ny T RYRT : ith the
arger not di fanr o LN bre R PP S, fiKaly anb e ORRSBIEY ¥ T g or

vi brati ng t hetesoppaetwithuthertgrgeheotddipessy tplaped imlffont bf de ppert ommowinge s
increase the geometrical .disorder of the deposit. and, consequent | ronot e
the Tormati of e IDH)E nsizeet duas die BposiyaRol it S0%E0 froleto uee
at the sanme 1Gcidag® tHDEEMEREAAUERAer0b! IHREdpBRE And RbRsARAUR ?F%Eﬁd_l@'ﬁﬂad to
increase the R, value "of layer 11. To form|layer 12 the sputtering

t echni que canfdmatigedf actcveryicnmpsd layess. ((3fledursepit acpabaibésto weetdh dhe sanesorti ng
to the abpye-pentioned rticular expedients to . .increase th r phol ogi cal
[ rregul ar [y Bme e Rgesduich of (3 REHARTE Qe R isned (o Berasy Tredks VAN n°t he

case of |ow agfjayatilon tenperature alloys. The possible deposit of

pal  adium (or its alloys or conpounds) must not be necessarily obtained by
sputtering, and cdalfembéayeblZthesguttermedrelmpiue a9y beagerbancardingto itssisval t he

Chen cal Vapop, Denast Uy ol heelil sy 0 bRS. fa5600 LARLAL Leodpklad um or

its alloys it is however pr e for “convenr ence al s IS
deposit is obimiréiee thRy nfopplidi@icdl drredilgritynyfemei layerw 1, Iwliieh havé hemhed out

illustrated through the follow ng exanples.
15  ineffective in the case of low activation temperature alloys.

The possible deposit of palladium (or its alloys or compounds) must not be
necessarily obtained by sputtering, and could be obtained for example by
evaporation, using the Chemical Vapor Deposition technique; in the case of
metallic palladium or its alloys it is however preferable for convenience that also

20 this deposit is obtained by sputtering.

The invention will be further illustrated through the following examples.
These non-limiting examples show some embodiments intended to teach to those
skilled in the art how to practise the invention and to represent the considered best
way to carry out the invention.

25 EXAMPLE 1

This example regards the preparation of a double-layered deposit according
to the invention.

As support for the deposition a polished monocrystalline silicon disc is used
having a diameter of 2.5 cm, which is cleaned in an ultrasonic bath with an

30  organic solvent (an alcoholic solution of n-propylbromide) and subsequent rinsing

in deionized water. The support is placed into a cathodic deposition chamber that



These nen-limting exanpl es show sone enbodi nents intended to teach to
those skilled in the art how to practise the invention and to represent
the considered best way to carry out the invention. 25 EXAMPLE 1 This
exanpl e regards the preparation of a doubl e-1ayered deposit according to
the invention. As support for the deposjfion a polished nonocrystalline
silicon disc is used having a dianeter of 2.5 cm which is cleaned in an
ultrasonic bath with an 30 organic solvent (an al cohol ic solution of

n- propyl brom de) and subsequent rinsj i n dei on ter. The sur?port IS
pl aced into at4atdbn &rdegd tt?ftgﬁtséﬁéﬂ%%@“&'ﬁ'éfe“a ’12’ s €yaguated kil @o ¢ hree

targets of di V, of 3x
10-8 Pa (s retnugrbr SR pAlsTeadh S iy RARUELE Bl g?%lﬁaﬁééi[ % a
pressure of 23 Prssuie bf L @aj AnitdrAy@nayes idf fissdepdeipas Withdhe Rllokviddeperaldgowi ng
operating paraneters: 5 - power density on the target: 3.5 WcnR; -
t ar get - suppor Par@msesfice: 140 nm - support tenperature: 100 C, -
depositions time: 80 »{Hﬂtd@ﬁsny%flb[ﬁ@fhﬁ’ :t second target of a ZrVv2 all oy
is used, d layer of |ch 'S on the titanium one enpl oying
t he sane operating ptaf@trai@rbstdmftaﬁcbemmmm ous step, except for the power
density on the target which is decrea&sd to 3 WcecnR and the deposition
time which is IinttetPpert igmpgretices Hinal Iy the support with the double
deposit is withdrawydhaRbh BmedgPaiadibon chanber and anal yzed at the
el ectroni c mcroscope to determ ne the average 15 thickness of the two
| ayers, resultingStliseheenBly3s prohdargéteoft 4 Zavii alloy &yesedaaday@r 2f whidr ist he
al | oy. Th e thickness values (as all .the thicknesses. re orte
fol | owi ng T, afipostsd &R 4he ansgn s SO the, SATne PRETatRS Baas %853}5 ts
planarity. ThieSictyRRY! bxdtbi tbrttﬁ@péi\%klﬂe%s@)egﬁﬂié tatgt SN B dberehssONBIE 2
( COMPARATI VE) 20 The procedure of " Exanpl e i s repeated, depositing however
only one | ayefW/crn2 and the deposition time which is lxmlted to 10 minutes.
Finally the support with the double deposit is withdrawn from the deposition
chamber and analyzed at the electronic microscope to determine the average
15  thickness of the two layers, resulting to be 3.3 um for the titanium layer and 0.2
pm for the alloy. These thickness values (as all the thicknesses reported in the
following examples) are average values, owing to the defective deposits planarity.

This support with the double deposit is sample 1.
EXAMPLE 2 (COMPARATIVE)

20 The procedure of Example 1 is repeated, depositing however only one layer
of ZrV, alloy. The same operating parameters adopted for the alloy deposition in
Example 1 are used, with the exceptions that the chamber is initially evacuated
until a residual pressure of 7x10® Pa is reached, and that the deposition is
continued for 60 minutes.

25 The support with the alloy deposit, being sample 2, is extracted from the
chamber and analyzed at the electronic microscope to determine the average
thickness of the deposit, resulting to be 3.5 um.

EXAMPLE 3 (COMPARATIVE)

The procedure of Example 1 is repeated, depositing however only one layer

30 of titanium. The same operating parameters adopted for titanium deposition in

Example 1 are used, with the exception that the deposition is continued for 90



of .Zry2.alloy. The sane operating paraneters adopted for the alloy
deposition in Exanple 1 are used, with the exceptions that the chanber is
initially evacuated wuntil a residual pressure of 7x 10.6 Pa is reached,
and that the deposition is continued for 60 mnutes. 25 The support wth
the all oy deposit, being sanple 2, is exjyacted fromthe chanber and

anal yzed at the electronic mcroscope to determ ne the average thickness
of the deposit, resulting to be 3.5 m EXAMPLE 3 ( COVWARATI VE) The
procedure of Exanple 1 is repeated, depositing however only one |ayer 30
of titanium ?Wﬁﬂghne operating paraneters adopted for titanium deposition

in EXampl e i ar erusaghpotiih HRATIAIGRRELAR, bAL shfIIERONTLAR fich BN | nued

for 90 - 13 mnutes. "The support w ani um’deposit, belng sanpl e
3, is extract eshnibeomnidhaatiradize rtharedecanaicy médostbpé he dekeeiineo theC averggeoscope

to determ ne the average thickness of the deposit, resulting to be 3.5
atm 5 EXAMPL “ﬁmﬁfe(’fsg%‘éeé’é‘ﬁ’ﬁ’é'e t“iﬂﬁ@@&iﬁ% 1is repeated, with the only
difference that gRanNipify um deposition |asts 40 m nutes; the sanple so

obt ai ned (sanpl e 2?1_h—as an overall average thickness of 1.8 m nade up of
titani um | ayer haVhegrachidwkmédke Eximpleol im mpehtahovidf théroily diffayndeathiaing

t hi ck f 0.2 10 EXAMP I n_thi le, th '
broper 1 es. at e difibmapaiiof 5 0 dlptebh® 1amble 5h gbG sl Lot hPekan The
sanpl es are npeRhledvaBg: Mickheds ¢¥EL.8 MnD addUsY SZtilBHLE 12081 ERiRERIGesseVer Y

test is evacuated through a turbonolecular punp until a residual pressure
of 15 1 x 1006l.6am andeecHddV: ehoyphaing bidknessdd§dswinng of the systemwall's

and there{d)re to g@l;ﬁ;ﬁ%the achi evenent of the required pressure,

during thi's step 1 _ is heated at 180 C for about 12 hours. Upon
reaching the requid ek &siplelahe @ﬁﬁﬁﬁbﬁhg%%ﬂzﬁie%admﬁn%hﬁ&muﬁ of fgnfdi@st is

activated by radi ofrequency heating at C for 30 mnutes, through an
1, 2 and 3 are evaluated.
The samples are mounted one at a time into a quartz bulb, which before
every test is evacuated through a turbomolecular pump unti! a residual pressure of
15 1x10® Pa is reached; to promote the degassing of the system walls and therefore
to accelerate the achievement of the required pressure, during this step the system
is heated at 180 °C for about 12 hours.
Upon reaching the required residual pressure, the sample object of the test is
activated by radiofrequency heating at 300 °C for 30 minutes, through an
20 induction coil placed outside the bulb; the temperature is monitored with an
optical pyrometer. The sample is then let cool down to room temperature, and the
gas sorption test is carried out according to the procedures described in the
standard ASTM F798-82, introducing into the bulb carbon monoxide, CO, at a
pressure of 4x10™ Pa and recording the pressure decrease downstream a known
25  conductance. The result of the three sorption tests is shown in Figure 4, wherein
the number of each curve corresponds to the number of sample as above
indicated. The curves show the sample sorbing rate, S, measured in liters of gas
sorbed every second per square centimeter of deposit (stcmz), as a function of
sorbed gas quantity, Q, measured in liters of gas sorbed, multiplied by the sorption

30  pressure (in hectoPascal, hPa), divided by the deposit surface (hPaxV/em®). The

maximum value of Q of the three curves measures the total samples capacity.



20 i nduection coil placed outside the bulb; the tenperature is nonitored
with an optical pyronmeter. The sanple is then let cool down to room
tenperature, and the gas sorption test is carried out according to the
procedures described in the standard ASTM F798-82, introducing into the
bul b carbon nonoxi de, CO at a pressurgg4of 4x 10-4 Pa and recording the
pressure decrease downstream a known 25 conductance. The result of the
three sorption tests is shown in Figure 4, wherein the nunber of each
curve correspondmmer of sanple as above indicated. The curves
show t he sanpl e e, S, neasured in liters of gas sorbed every
second per squar gnGRRlekARPRI thefgad SRRELA pfdgen kel highledpdranedsi siisamblessor bed
gas quantity, Q neasured in liters of gas sorbed, multiplied by the
sorption 30 prasihare eyalmatedct oPascal , hPa), divided by the deposit surface
(hPaxUcne). The xi mum val ue of of the thr Y he t ot al
sanpl es capaci ty.(gr-?ﬂse@f}é\//ﬁr@% pry ?%F’%acgiélﬁpﬁg?r%t%ﬁéﬁgz%%?gt ?%%Bﬁ

properties atsahiphh 41 @Paoaitisheest®fars dapiedsoutlwith hrécaineesesimilantedhosen a
second sanpl e prepared exactly as described in Exanple 1 nd, on 3 sanpl e
4, CO sor pti odeserdadsindixamply 35 iadhesadesis tha spnples atsr VétFﬁiﬁbVi\eathg e %e
described in a 5;.1n_the {:S S Cl.l by..heati ng
at 430 *C ac?t; ?’r[ﬁdeﬁllw gﬁtg azgecta%gerd r P%ﬂg%émésygg %VQT#étg'?&%ﬂ %Se?tcs
results are ghabalBadHownSiR@Mure s (wihgtsietie siibelsdiane thesamenhedningasvie t he
same nmeaning as in_ Figure 4), as curve 4 for _sanple and cyrve g.for t he
sanpl e pr epar Bgueechorsifyrye 41for sammx 4api sunme Lfoydhe aarle pERarer; 4RYdEe
Exanpl es an varkous characteristics of the deposits of getter
mat eri al s%ar e%n@aa%nﬁeelé In the roomtenperature tests (Exanple 5), the
speci es formed onUhh& weat dditious fof Bxanpls § asdilot vefiougachasastdristics dbtheot have
energy enough to diffuse inwards of material:. the exhau§ti ?nsfso({fﬁI sorption

a

capacity 15 t#mositpebeattspiatarialyarg measyied. Jathy joop Empgalyry XgMBFai | abl e
on the surf acg), giﬁee peties 5 Atef%bn tﬁ? gEtlt[kﬁtsuHJQ@e SRt 1B oPhad Jb%ﬁﬁg d8Slot havee a

) .
measure of th art1ng nunmper o ese surface sites. On the contrary, in

the high t enpeicgyesoughsd iffiscdanwhes 6f ntateial: dpe cxtewstion of serptionf Aty on t he
surface aisS 2 {heé?elﬂ)l:[e solrfowgsat%atsgﬁ t%lilen%le(t:a?l?c (gftf]:csf Hl?t?ally available on the surface are
saturated, so that the results of these tests are a measure of the starting number of
these surface sites. On the contrary, in the high temperature tests (Example 6) the
species initially formed on the surface as a result of gas sorbing can diffuse
inwards of the deposit; therefore these tests involve the whole amount of available
20  getter material, and measure the whole capacity of the deposits.

Considering these characteristics, from the three curves graphically shown
in Figure 5 it may be inferred that the sample of the invention shows surface
sorption characteristics better than those of deposits of metal only or NEG alloy
only in the whole measure range. In particular, the sample of the invention (curve

25 1) shows in the whole measure range sorption rate and capacity greater by more
than one order of magnitude than those of a deposit of NEG alloy only (curve 2),
and rate and capacity at least double compared to a deposit of titanium only (curve
3). The comparison between curves relating to samples 1 and 2, wherein the
exposed surface is made up of the same material, shows that the sample of the

30  invention is characterized by a large specific surface, considerably greater than

that obtainable depositing only a getter alloy. The difference of results between



i nwar ds.of the deposit; therefore these tests involve the whol e anount of
available 20 getter material, and neasure the whole capacity of the
deposits. Considering these characteristics, fromthe three curves
graphically shown in Figure 5 it may be inferred that the sanple of the
i nvention shows surface sorption charagseristics better than those of
deposits of netal only or NEG alloy only in the whole neasure range. In
particular, the sanple of the invention (curve 25 1) shows in the whol e

Tagni 1 ude-t RATORANaE 13 EUS: | 2B hes e gt or YRl 95 aefHiat are
and capacity flrdeCRMer FOUMCHGRIRARSH feShcdt @PRE%rtalRly, WheANhs! M @ttivn(Curve
3). The conparison between curves relating to sanples | and 2, wherein the

exposed sur f aweuissforgei¢h upatefials e thesemedemperature:shdosen peivatipe deavepl e of

the 30 invention is characterized by a |large specific. surf i.derably
greater than SOHTSRONGR{%R il%%ffrem’éﬁ%eos(’?{?aflﬁ%ssG%Fi}ﬁtingg'&at rgf'i&caeldl ng@n%eﬁ'ﬁgmes

di fference ofavaftghlt fsr aekudaiy. - 15 curves relating to sanples | and 3,
instead, can be attributed to an activation degree |lower for the titanium
with respect to gEheeampdrisey beiprsen curies 4cni\Sapliasys ingiged, kasshagy thebimthe
materials at the,sane te r.at - .a L FQQ: ponds
to a 1 ower sultBISEBNREAE e i AE TRl HESHELRRERRr JROREIECCS

avai | abl e f orspgaiss seftheUpperhigyet OfRAY aavatitietewperntod NEG allopndtht labdrows
instead to show that in the double-|ayered deposits of thg i nvention there
is an ef fectilpger TAnsve tesid %Bwﬁf‘édmdﬁfgé'?‘é%bffetndﬁ%‘ﬂ{%ctﬂfﬁﬁém grpartipthel ow

activatiof t e&ﬁg ﬂ&nﬁﬁt?@é‘?@itﬁlthQ%gb?%i?@%nhﬁ‘é@? thd le of RGre/® cBrﬁ;lEI'iEél

sanpl es, 1 ndeed, have been nanu exactly the 10 sa

condi tions, wwibe hhmuoh tiyanilirh fae sample 4 Patit threbs aoget etheftwo wnmes haeother i ses

twi ce as much titanlunlas_sanple 4, A% it ﬂ%n be nqted,.the.two . curves have
i

the same initamg R SOmRSien, tce thusnipa e A i’fgthf 3N %teﬁ%ﬁ‘Fﬁmong of
test the two . &R @sfs&ngiggféjﬁ})\%hény ifq écgﬁ‘!, affa dfd SRGHIS Qle@treeﬁa@'ﬂd

activation degree (as It e expecte sanpl e 4 however shows a
total capaci tgouddbeagxpdotad); saaiple 4 hewder chpuc & totalofapedity beamgibeubhalEshenpl e 1;

{1t ani am Uepo@ipecian abaie SHEPENY BIVBSE dogbe, ToresReet™ HerElfiveb PR ar « e
test tenperat Y& ation of the fact that the titanium deposit underlying the alloy deposit takes
part in sorbing at the test temperature.
From the analysis of above reported tests results it can be thereby concluded
that the multilayer deposits of the invention act as if they were a deposit of a
20 single material, each characteristic of which is better than the corresponding
characteristic of both the component layers, i.e., the activation temperature of the
present material having the lower activation temperature (material of layer 12) and
a large surface area (characteristic of layer 11), conferring to the deposit high
sorbing performances at room temperature (not obtainable with deposits of getter
25  alloys only). While the replication of the morphology of layer 11 by layer 12
could be expected, it was absolutely not predictable that in the multilayers of the
invention the material of lower activation temperature could impart this

characteristic to the whole multilayer.



From the anal ysis of above reported tests results it can be thereby
concluded that the nultilayer deposits of the invention act as if they
were a deposit of a 20 single material, each characteristic of which is
better than the correspondi ng characteristic of both the conmponent |ayers,
i.e., the activation tenperature of the jgpresent material having the | ower
activation tenperature (material of layer 12) and a |large surface area
(characteristic of layer 11), conferring to the deposit high sorbing
performances at room tenperature (not(ﬁg%@hﬁgble wi th deposits of getter 25
alloys only), Wile the replication of rphol ogy of layer I | by |ayer
12 could be expected, it was absolutely not predictable that in the

mul tilayers of the invention the material of |ower activation tenperature
could inpart fhisA chdfikgererdepodic dfonoievapondbde ngefter | myterials - hadngCllamvs 1. A

mul til d it of . - bl tt terial s havi I .
activat i on t enper S PHORTIRIGE Wi e oes AreanHRSREHE B SRIEIA | si ng

5 at |eaststwo | ay@ksst o fiyeHRIACT uppdi®]10)2a fifst Rilvet @Y Rhiréct)defbdiRBlhyr
deposited over said supporft being nmade of a non-evaporable getter material

havi ng surface asad sepport/adieqmatde ofie nbegsapopdble getkes materia) domsersueate ar ea

and, upon said first l|ayer, at .le a second | aye 12 havi n hi ckness
not greater than iref'ieﬂ’[“‘%ﬁnf Y ﬂdﬁisggé\ﬁl('}}%ﬁw@e&%?%? %r%"f' B%yd’vhlpf) RS ow1rs£ _
activation tenper giydf, t ledstys setorfiflager¥02), BMehS tHiinegs W igadane dhddyl gt bodi C
deposition and wi thout any exposure of the materjal of the first layer to
reacti ve gases ocauonisygpdrablaesstien dlioy withdew rchyation tsmperafure,sanygigaikcond

| ayers. 2,.,A deposit._ac i cl. al rein th r Lal of
said fir s%ol ayer ﬁ}ygrsgbeeﬁlgés %@ggﬁg)ﬁgéaﬁ(’@c%g?p%@oﬁ ia?lgn%ﬁlrﬁ% ?%%glgfﬁ%]hﬁ{ gﬁt al um
vanadi um 15 haf fieufatetidl afZhe QarsA 1dlek y wheivel pasts sicamdmgl Betwyerd theaim

| ant hanum Rare Earths or mixtures thereof. 3. A deposit according to
claim1, wherein SeROsSHENQEsaIddrsfand spepndile¥ers | ayer is conprised between

o 0 2t (LUAREDRLAGE B Hufid1 [ GLRAR Senct RREGRoP A kMIGEESS | 5
is selected among zirconium, titanium, niobium, tantalum, vanadium,

15 hafhium and a Zr-Co-A alloy wherein A stands for yttrium, lanthanum, Rare
Earths or mixtures thereof.

3. A deposit according to claim 1, wherein the thickness of said first layer is
comprised between 0.2 and 50 pm.
4. A deposit according to claim 3, wherein said thickness is comprised

20 between 10 and 20 pm.

5. A deposit according to claim 1, wherein the surface area of said first layer is
equivalent to at least 50 times its geometrical area,

6. A deposit according to claim 1, wherein the getter alloy of said second layer
has percent composition by weight Zr 70% - V 24.6% - Fe 5.4%.

25 7. A deposit according to claim 1, wherein the getter alloy of said second layer
comprises Zr, V, and smaller quantities of one or more elements selected
among Fe, Ni, Mn, and Al

8. A deposit according to claim 1, wherein the getter alloy of said second Jayer
has percent composition by weight Zr 80% - Co 15% - A 5%, wherein A
30 stands for yttrium, lanthanum, Rare Earths or mixtures thereof, and the

material of said first layer is different from an alloy Zr-Co-A.



5. A deposit according to claim1l, wherein the surface area of said first

| ayer is equivalent to at least 50 tines its geonetrical area. 6. A
deposit according to claim1l, wherein the getter alloy of said second |ayer
has percent conposition by weight Zr 70%- V 24.6%- Fe 5.4% 25 7. A
deposit according to claim1, wherein thp,getter alloy of said second |ayer
conprises Zr, V, and smaller quantities of one or nore el enents sel ected
anong Fe, Ni, Wi, and Al. 8. A deposit according to claiml, wherein the
getter alloy of said second | ayer has percent conposition by weight Zr 80%
- Co 15% - A Bop trspesihacgording ot laias ] roersinthe gavier pox elssithsecpad Byetar t hs
or m xtures theregQf, »andt material of said first layer is different
froman all oy Zr-gb-%€f€¥fm§¥ A deposit according to claim1, wherein the

getter alloy 0. sAidkpssicacudrdiny e clains 9awBereih said alldyoyas pkecenfcslapssitidn
according to claim9, . rein said alloy has percent conposition by weight
Zr 44% - Ti 23@6-gb“@§§€%5$fﬁfx42§gbb¥i Yaccording to claim1, wherein the
getter alloy of sal fpaaeaRdrdiRY &S claihP1 4N e; ' ' 0
claiml1, wherein thepthickngéggofc?gfd secgﬁégigﬁgggﬁ 6%%%%§¥éggﬂgg{meen
50 and 500 rim 18.ZrX;deposit according to claim1 further conprising a

| ayer, continyous,(13) . 10 oy discantjnuous (14, 14', 14", ...) of |

pal | adi um or g?'coﬁ';)%eﬁﬂﬂt fqraraeg to ¢ ﬂgbl)ﬂ’ eé?i“ﬁ)lﬂ? thig %?ﬁr“}é?:‘g sgfond da¥r econd
layer (12) opposegyhfridd®efit@nist an830baRE W th said first layer (11). 14. A
deposit according to claim 13, wherein said palladiumconpound is selected

anong pal | adi U3a 0Ri deposis iataredingdé khdi unfuathbogenprming a diyey aoptinwous (53t omi ¢
309001 1 Lyer andCmOls, oL P UM i HOR 01 TS IRl e L 1 "0
di sconti nuous | aygépdafted Balth@diaBe0st i SEHRAY NAck NEL LG posaY & thef M0 to
90% of the second layer surface.

contact with said first layer (11).

14. A deposit according to claim 13, wherein said palladium compound is
selected among palladium oxide, silver-palladium alloys comprising up to

15 atomic 30% of silver and compounds of palladium with one or more metals
forming the getter material.

15. A deposit according to claim 13, wherein said discontinuous layer of
paliadium or a compound thereof covers from 10 to 90% of the second layer
surface.

20 16. A deposit according to one of claims from 13 to 15, wherein said layer of
palladium or a compound thereof has a thickness comprised between 10 and
100 nm.

17. A process for manufacturing a multilayer deposit of claim 1 comprising at
least the steps of:

25 - depositing by cathodic deposition on a support (10) a first layer (11)
of a non-evaporable getter material having a surface area equivalent to at
least 20 times its geometrical area; and
- depositing by cathodic deposition over said first layer at least a second
layer (12), having thickness not greater than 1 um, of a non-evaporable

30 getter alloy having low activation temperature;

operating in such way that, between the two mentioned deposition steps, the



20 16, A deposit according to one of clains from13 to 15, wherein said

| ayer of palladiumor a conpound thereof has a thickness conprised between
10 and 100 nm 17. A process for manufacturing a nultil ayer deposit of
claiml1 conprising at |east the steps of: 25 - depositing by cathodic
deposition on a support (10) a first layeg-(11) of a non-evaporable getter
mat erial having a surface area equivalent to at least 20 tines its
geonetrical area; and - depositing by cathodic deposition over said first

| ayer at | east a seco Jhavin hlckness not, greater than 1 m
of a non- evapor abl&"® "?gcﬁe@tge‘ﬁrséh iR At p A M epy SPess ekisplor Atk e

operating in suchpsavitipat, between the two nentioned deposition steps, the
- 18 material of the first layer is not exposed to gas species able to
react therewl8h. AlBrOCﬁspicwdm taadaindihgntvdlich thenvaiigdié depulsitmin ¢flsaid

cat hodi ¢ depositi f said rst. la s carri 00 the
support (10} wher B6% TawE Reppied ¥y bhhg bt Ut e e sationg a
llow current val ueg @ﬁﬂé@bupﬁﬂ?&tdﬁéﬁlﬁﬂgté" 1&@%@%@@&6@%@@@%@mlﬁped in

front of the support and/or noving, rotating or vibrating the support
during the deposi thegarget not directly placecl in front of the support and/or moving, rotating

or vibrating the support during the deposition.



