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15  a lower evacuation time and a better cleaning of the working atmosphere: this

kind of getter device is described in international patent application
PCT/IT00/00136 in the name of the applicant.

The active materials which form these devices are mainly zirconium and

titanium and alloys thereof with one or more elements selected among transition
20 elements and aluminum. These materials have a strong affinity for gaseous

species of low molecular weight, such as oxygen, water, hydrogen, carbon oxides

and in some cases nitrogen, and therefore are used for removing traces of these

gases from spaces wherein it is requested to maintain the vacuum, or from

atmospheres or flows of gases which are inert towards these materials, mainly
25  noble gases.

Since gas sorption takes place through the surface of the getter material, it is
generally preferable that this is as wide as possible. In order to obtain this result,
and at the same time to maintain small the device size, porous devices are
generally used, formed of consolidated powders of getter materials which allow to

30  obtain a high ratio between the exposed surface of active material and the
geometrical surface of the getter device.



2 PCT/ | TOL/ 00188 Various nethods for manufacturing porous getters devi 8efN 2004
are described in the literature. Patent GB-B-2,077,487 describes the -
product i owQoR2/2pessous getter devices formed of a m xture q,fc.[ﬂ?w{ﬁ‘r#& of a
getter metal, particularly titaniumor 5 zirconium wth a getter alloy;

the m xture is preconpressed and sintered in a vacuum oven at tenperatures
conpri sed between about 800 and 1100 C.-Zhe getter alloy, which has a
sintering tenperature higher than that of the nmetal, is added with the
antisintering function, in order to avoid an excessive conpaction of the
powders with fol oaong @Bl roLl features. 10.Patent
application DE-A-2, 20491?%14 di%ﬁﬁg@l&%&&ﬂg@%@g@% ggﬁénﬁg{agpg?soa?ﬁfmi’?dﬂe

cited patent UBpliBraue77, 487, with the difference that in this case graphite
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described for exanple in patent
a suspens? on Zrgemamawith hygdtterablbnh dhé mixtufe paplecohpresel mdoghteRd jes eri al
I's prepared. Ln the susF?nsi on are inserfed two el ectrodes one of which,

made of met a gV EDAt tLIPSHRIes ouprset between abautofir endo 1GhEC Thel
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support and their adhesion 20 thereodn caused by apply

di ff erence baddadevith fee antisindering fundtien, in Brder 30 aobidain @@ esboROimpatSord hen
consol i dat ed laterin herrmal, treatpyent in a, vacuum oven, generally
at temeratu?gghei’g R Iegﬂﬁﬂnqgge&%éOMfE@mesetter devi ces
wherein tde acti Patefibdgplication BELAL2II08, 719'dR i Rif3nar '
support can b_eqéﬁéoduce?hb t he scréjgﬁipri ntc?c%g]@?ég%(réngsqs@fl%‘atgztgaetsoﬁﬁ%ed for
exanpl e in pStetpatent GB-&R 072487, Avittotheidiliferencet thatsin ttiis badeqgiephite pesgee of

getter mategj Lgles s prepared in an aqueous sol ution contai ning
| ow per cent aéée‘ﬁ*d%?%n %‘?ﬁ%“oﬁ?&npound havi ng a high boiling point, which

acts as a binder Getthi ovied Hatiiga BORSA tXe0 Uhot BEnTRLCShiBhed b3 the 20! ©

net, and is deposited on the 30 underlying substrate. eposit IS then
dried and cofédPreyigusly dsscebas teehnigussrcan bevimsnnfactunedrbyathe aldcaoplesreticir €

conpri segk be{é&ﬁﬁﬂu@}bc?é%nﬁ&o f&ngxalngpqg 11c1: patent US 5,242,559. According to this
technique, a suspension, generally hydroalcoholic, of particles of a getter material

is prepared. In the suspension are inserted two electrodes one of which, made of

metal or graphite, will also serve as a support of the final getter device. The

transport of the getter material particles towards the support and their adhesion

20 thereon is caused by applying a potential difference between the two electrodes,

The so obtained deposit is then consolidated by a sintering thermal treatment in 2

vacuum oven, generaily at temperatures comprised between about 900 and 1000
°C.

Getter devices wherein the active material is in the form of a layer on a

25  planar support can be produced by the screen-printing technique, as described for

example in patent US 5,882,727. According to this technique, a paste of getter

material particles is prepared in an aqueous solution containing low percentages

of an organic compound having a high boiling point, which acts as a binder; this

paste 1s passed through the meshes of a suitable net, and is deposited on the

30  underlying substrate. The deposit is then dried and consolidated by sintering in a
vacuum oven at a temperature comprised between about 800 and 1000 °C.
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t echni que We8%¥M¥ed i n patent US 5,908,579. In this case RAT/ITY1/HuI8Y a

m xture of powders of the getter material and of an organic conponent, for
exanpl e ammoni um car bamat e, which evapo_rgt es during the 5 thermal
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tenperatures conpri sed between 900 and 1200 C), |eaving a net of
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15 beams (applications in particle accelerafors) or they may deposit on

microelectronic devices which are being manufactured.

A possible way to obviate the problem is to increase the sintering
temperature, thus favoring the mutual adhesion of the particles; however, not only
this method reduces the entity of the problem without solving it, but has also the

20  disadvantage that it leads to a reduction of the porosity and of the exposed area of
the active material, and consequently to a reduction of the gas sorption properties
of the getter devices.

Object of the present invention is providing a method for manufacturing
porous getter devices with reduced particle loss without the drawbacks of the

25  kmown art, as well as to provide the resulting devices,

This object is obtained by the method according to the present invention,
which consists in producing on the surface of the porous getter body a deposit of
thickness of at least 0,5 pm of a material compatible with the conditions of use
foreseen for the getter device, with a technique selected among evaporation,

30  deposition from arc generated plasma, deposition from ionic beam and cathodic
deposition.
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cat hodic deposition. 2 9 JAN 2004 WD 02/ 27058 PCT/ 1 T4l /00488 -4 The

i nvent or sWaea27bssund that, in contrast to what was believagdOr@oise’ |

t he deposition of a suitable material in |ow thickness on the surface of a
porous getter body does not prejudice its gas sorption properties,

sensi bly reducing at the same time the-ghenonenon of particles loss. 5 The
i nvention will be described in the following with reference to the

figures, wherein: -- Figure 1 shows schematically a cross-secti.onal view of
a porous getter Rdivesiof RaveBufi@ViRk! MGoRGER I bAs bR /BId P frigh, e
invention; - Figure 2 shows the sanme cross-section of the porous getter
body of 10 fthgudeposition pEn suligble oaterial gn duve tridioress bo thesurfaee lnfd poroushe

i nvention; - g‘j}t%u%e 3,shows the .crﬁgs-section of a few grains of getter
material  covBYRY PALY. 0% 10) Preudice 1is gas SOmpon AsORATHEss sersfoly Frdugdgfbiheof t he
I nvention. Fi %@mﬁemﬂ' 0SS i the surface portion of a porous
getter body 15 10. The padr)l?‘isgtlg es da?&g%stltegegf material 11 are connected

t oget her tshrough Thedkention willwbe rdesoribed rinnthe t folowingt evithnepferemoeofougieons of
the material -take place. The adhesion of the surface particles to the
rest of the sﬁ?ﬂﬁ’d&g“?"&n be reduced because of a scarce nechani cal

resi stance of these %515,9 lgy,@s : t ' ]
process) or to thei rls‘!i e ulcg nuérggg%?ﬁ%yypagér}?%ﬁ;géﬁll&iﬁg?%g?e&tggc%%?ticI es
20 13 of a small si Zodyfiefore ¢hcavering aaotding tveths arsthdaosfithoinveatipn e 1 with
covering according ;[/ﬁ t he get hod of the invention. The upper surface of
body 10 is cover€d €2 [SHOWF the) sarge (CERsESEction ohtheqporphs getterdapdy of

techni queg. These teghnl | '&aﬂ %ipl 0S| vers only .
the portion of body lgﬂ\l?\gi CE ?%%ggpogeégh ovv§rt85 %@83??%%?%& he

materi al which i s-defigsiet ®howe the 2808 Sedtdh) oPh felie g’ af etlifthbterial
particles, which are in the "shadow area" with respect to the source of

the material to be Woptsd; 2esqrding fejanprefrurreds prekodiment of dheiasithnd; of e t ot al
effect is that deposjyt, acts as a glue of the surface particles, but it
does not clog the large Channel s

Figure 1 shows in cross-section the surface portion of a porous getter body

15 10. The particles of getter material 11 are connected together through “necks” 12,

wherein during the sinfering microfisions of the material take place. The adhesion
of the surface particles to the rest of the structure can be reduced because of a
scarce mechanical resistance of these necks (due to a low temperature of the
sintering process) or to their reduced number, in particular in the case of particles

20 13 of a small size.
Figure 2 represents the same body of figure 1 with covering according to the
method of the invention. The upper surface of body 10 is covered with a layer 20
obtained by one of the cited techniques. These techniques are directional, and the
deposit covers only the portion of body 10 which is exposed towards the source of
25  the material which is deposited. Some zones (21) of the surface getter particles,
which are in the “shadow area” with respect to the source of the material to be
deposited, remain thus free from the deposit. The total effect is that deposit 20
acts as a glue of the surface particles, but it does not clog the large channels
among getter material particles, which allow gases access towards the innermost
30  particles, whose surface is not covered in the method according to the invention

and therefore remains active for the gas sorption. The result is a porous getter



among getter material particles, which allow gases access towards thgg jaN 2004
I nnernost 30 particles, whose surface is not covered in the nethod

accor di ngW@¥HBS§ nvention and therefore remains active fRGTKIAEOIGES
sorption. The result is a porous getter 2 9 JAN 2004 WD 02/ 27058

PCT/11'01/ 00488 -5 body 22 superficiallyscovered by the deposit 20. The
porous getter body on which the deposit 20 is to be forned can be produced
according to any one of the previously nentioned techniques, that is

powder conpression with or wthout organic conponents which evaporate

during 5 thebedipddeupericiallysorarediydhe denesis 20| ect rophoresi s and

screen-printing, THe aght Yeedbes) Bhithh ik AARRONA (LRl gt on
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m xtures of oRGWHAST GoptnEessionitser wWithey} orgagicrangponents Which avapwste JUringoni um

or their dri %E?{%ﬁ HRE ﬁgﬁ ' ohdiePUr poses of the
inventionh%lanl&gegsaggé ﬁ?ﬂ(}g% e a oytél%!rt{o %éé@dr?cgée%{?n pglfoent us
3,203,901 and par The wener matekglsabvhiol dag\bengsedeibp e podactivin of thepsaols on Zr

84% - Al 16%  produced,  and sol d by the applicant under the nanme, St 101;
the alloys zr body-arejuariquspand penesalle pempRryestitanpimg gud Zeomum: Metalsa their ( he 15

al I oy havi ng b, RSk > '?‘ﬁﬁi ' 4 %%(VB 9 9 oduced

and sold by t&g appl 1 can vﬁizﬁﬁg e %\%%‘éfh ;“%(?éd% %nﬁgeg?c?gﬁoﬁmerei n

A i ndi cates aansitieneleinesr| aadtaamanm) gndtrhixtures of aid bamosg oRshese BHoyshs or

m xtures ther ). described in patent US . 5,6961, 750, and particul ar t he
@@?ﬂr

f
al | oy havithg Wi GkAnIyga EBPRINTL P fhciF hygrides chmpag e mosgise
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pat e e mxture conpri sing,
wei ght, 70% oflestribad ih 20&mt &TS 3,208,905and particulafiy the alloyrhavingrmpeightipegred0 % of

Ti d 30% of alloy.St_707. t ] xt [ Si 40% of Z d 60% of
a1 6yt 705, oPhoSHIRL 2 % ot e SR A B ook e e
and the m xt uge ;6PNRE 'aﬁbﬁ%—bﬁFéﬁé{gs@ﬁ%edS x &gﬁr’@t%?ft U 4,322 689 %@ barticuf§ 1% of

Ti H2, described In patent US oduced and sol d by appli cant
with the banmealey badng Reizhe pgeetterompsiionadrs7beVdadhal Fo/S.dhpipoydaded i n t he

Form of powder2; Q51N the Spgticinf St nabid 8t AN Ml dfoys Pr- A RiHEEEE AP Y
indicates an element selected among yttrium, lanthanum, Rare Earths or mixtures
thereof) described in patent US 5,961,750, and particularly the alloy having
weight percent composition Zr 80.8%-Co 14.2%- A 5%, manufactured and sold

20 by the applicant with the name St 787; the alloys Ti-V-Mn disclosed in patent US
4,457,891; the mixture comprising, by weight, 70% of Ti and 30% of alloy St
101; the mixture comprising 70% of Ti and 30% of alloy St 707; the mixture
comprising 40% of Zr and 60% of alloy St 707; the mixture comprising 60% of Ti
and 40% of alloy St 707; and the mixture comprising, by weight, 10% of Mo,
25  80% of Ti and 10% of TiH,, described in patent US 4,428,856, produced and sold
by applicant with the name St 175. These getter materials are generally employed

in the form of powders of particle size lower than about 125 um, and preferably
between about 20 and 100 um.

After the manufacture of the getter body according to one of the cited

30  techniques, it is consolidated by means of a thermal sintering treatment under

vacuum or inest atmosphere, at temperatures generally comprised between 800



bet ween about 20 and 100 pm After the manufacture of the getter bo@y JAN 200i
according to one of the cited 30 techniques, it is consolidated by neans -
of a therwdlo7esseri ng treatment under vacuumor inert at ?gf}@ at
tenperatures generally conprised between 800 2 9 JAN 200 \% 2 g%
PCT/ 1 TO /00488 6 and 1200 C according to the materials used. The getter
body so obtained is subjected to the tre@atnent of deposition of the |ayer
of thickness of at least 0,5 pmwith a techni que sel ected anong
evaporation, deposition fromare generated plasnma, deposition fromionic
beam and catfmﬂgoﬁ@h@gggin [ qon can be carried out placing in
t he sanme chanber the getter%tgglgcﬁe@ﬁagggébe covered and a source of the
material to be dePusgattethodytsoobiaimiddas suljertattoalie pestaiettofdepadtion B gas or

vacuum by k such as direct heating (e.g., by passing
current in tﬂ@y?{ﬁfgﬁlhﬁ?eg%%ﬁsﬁé 0.5 am wathra tretaquegselested. amongoavapmamn,on
heating), el bSaRb ﬁ{@? Q.Slmd ar JThe second,te que
(better knomed%\?\nt the de %@%{ﬂ%@ﬁﬂg %‘dgg%ho%&%ls ﬁ am, and ca 9
creating M crdeposiionw. drops of the material which has to be dep05|ted by

melting the surfgge of .a solid body of the sane material with a |ocalized
arc; the drops s pretion gaR henearied ot elasingdin dhea satse tchemberh thter getter15

whi ch has t bl t t
obt ai ned qui Lot ab 88 cotcted 4 IR GRS BReA8 B e aebReBi AR ool s 1 1
order to Imwmpmmmmmwmm?wq&oﬂm LCueh @8 afl&posi tion

fromionic b@l,egﬁre ztte known with the inition ion beam deposition,
consists in § )8 b)Y Rassing GPH'FIHn%l e materialplden),eindiatcttheating degosi t ed,

and t hengacceh@icibh R g?tﬁ%??@ec Ph%(ﬂgmtt&e %‘rgglﬁsnevtegugﬁ covered by

means of an electric e purposes preferred is

the use of the ciﬁeodeconddequﬁd Qbetier Chitwitl ewitl e Caéfiadon A€P PRkt ON
thin | ayers, of thickness val ues

t echni que all productlon of

general Iy up ngc’sé‘B?fﬁt copsts i creatifyg mgicregcapie Sropsof; éh?ma@mbwhtchgtaqé@ bbl y
formed of a [

variants, andb{)iﬂ[)cgﬁye%%kngvﬁg suf'ﬁﬂfeebfl 2583 W tﬁ%@e nWFS‘ﬁE

localized arc; the drops so formed are then accelerated towards the substrate
15 which has to be covered. The technique enables compact coverings to be obtained

quickly, and is used for example for covering mechanical tools in order to
improve the hardness features thereof,

The technique of deposition from ionic beam, better known with the

" definition ion beam deposition, consists in creating a plasma of ions of the

20 material to be deposited, and then accelerating these ions towards the substrate to
be covered by means of an electric field.

For the purposes of the invention, preferred is the use of the cathodic

deposition technique. The cathodic deposition technique allows the production of

thin layers, of thickness values generally up to about 10-20 pm, of a material on a

25  support generally formed of a different material. The technique has a large

number of variants, and is better known in the field with the definitions of

“sputtering” (which will be used in the rest of the text) or “physical vapor

deposition™ or its acronym “PVD”. The sputtering technique is widely known and

used in the industry, and particularly it is fundamental for the microelectronic

30 industry, since it allows the production of thin layers of active materials (for

example, layers of conductor materials) or with 2 passive functionality (for



"sputtering” (which will be used in the rest of the text) or "physi c&d JAN 200t
vapor deposition” or its acronym PVD'. The sputtering technique is wdely
known andWO&d058n the industry, and particularly it is fBEUAREMOMS for the
m croel ectronic 30 industry, since it allows the production of thin |ayers
of active materials (for exanple, layers of conductor materials) or with a
passive functionality (for 2 9 JAN 2004 WD 02/ 27058 PCT/|1T01/ 00488 7

exanpl e insul ants), but has also an application in a nunber of further
fields, for exanple for manufacturing the |ayer of alum num of the conpact
di sks. The spexatplé ingulants), bhthasaalscatn epicatier Bod numbereod fustivet ficldsofan and

nunmer ous, and w | e not_.described in_.detail here. In order to understand
Ther" 15 v antexamels RF ciQmpRRng e oy g sy ot BEombaft G55 | ochnt cue.  AS
it is well known, rid sgﬁﬁéig?e&ﬁwitﬁyev'l HORE e P Glrd TBxERARRE kb8 Ghad 11 1S

possi ble to generate ectric field. In the chanber are placed a target

of the mat erimimeasbus; landswilldbebrot dhspuilsscd mdddtajbherealn prdeavio nmdetstandrtipe of a
short cyli_nder nd,..in ont . of tar t he support o ich.the thin
Caver 14 S0 HBveimitis Srifsteth et Be bastt &ty 1Bl AR il KR e

with an at nosphefeghfiudisnali & GREumISHEIRE Whefit) @is piksiBle @ SRRHAE R
10’ 2-10-5 nbar; by applying a potential difference of a few thousands of

vol t s bet weereledidc bk iindbe dliantrer aseiplroed adargetos! thnanatariglewhicbds thde t he

| att [ t t.h t i al f d [ [
gener ated; ¢ HAPESHEn oSl begnk e BN ¢ Rk PR i dp B Be ¢ e
target thus c@pshnfle siSorBPFhichThe Haa e iR 8O formed TR Sedntser (19 Enger al | y

atoms or "clusters” of "atons) derived from the erosion of the target
deposit df t hevasugipdand them Slledmithrag atinesphireroflaayobie gasepensrally Bgonatgi ng t he

i ' dth i 1. f |
et act uri ngParE6h {0 5P SBben D 2BRaps & PoRgur APERirY ¢ RS o i e
at the el ectgOaE betiidnithd BACRRES oﬁﬂ@wgﬁd‘tkﬁﬁbhﬂm&ﬁ@& (eb Mt itlse iafter Rased

and the 20 norphol ogy of the obtained thin |ayer is changed; the norphol ogy
can be cont r#ldagpde potgmtial) arplaspracofelpstrans and ity 101 9 geperated Hrese iptisdent

angl e of depgsitign w.t espect. t he s tr e ' t he
| ayer deposi t &4 BRUEH “sﬂﬁf ?bﬁc © ctfﬁ%& [t)%‘?ag#sjﬁlge@%%F m-rﬁu%s%é’g{ggk@(?qﬁlggét 0,5
pm becauge agrokicheiierset theSpédi€s (gemaallpatonl of Helubtan® bf aknix)derivad fomf i ci ent

for retaining the particles of getter materi al scar,celtg bound to th? rest
of the erosion of the target deposit on the support thus forming the thin layer thereotf.

By varying the process parameters, the properties and the conditions of the film

manufacturing are controlled; for example, by increasing the power applied at the
electrodes, the thickness produced in the same time is increased and the
20  morphology of the obtained thin layer is changed; the morphology can be
controlled in an even more efficient way by varying the incident angle of
deposition with respect to the substrate.
The thickness of the layer deposited on the surface of the porous getter must
be at least 0,5 um, because at lower values the cohesion of the layer is not
25  sufficient for retaining the particles of getter material scarcely bound to the rest of
the device. The upper limit of the thickness of the deposit is not strictly defined,
but this is generally lower than 5 pm, because for higher thickness values there
are long process times without obtaining particular advantages. Preferably, the
thickness of the deposit is comprised between 1 and 2,5 pm.
30 The material for forming the deposit can be any material compatible with
the conditions of use of the device in the final application. In particular, the



t he device. The upper |imt of the thickness of the deposit is not Stf;t]CJtAWBUi,
defined, but this is generally |lower than 5 m because for higher ’

t hi cknessWn02p3858t here are | ong process tinmes w thout obtmimiTageRgsti cul ar
advant ages. Preferably, the thickness of the deposit is conprised between

1 and 2,5 pm 30 The material for formng the deposit can be any materi al
conpatible with the conditions of use of "'the device in the final
application. In particular, the 2 9 JAN 200 WO 02/ 27058 PCT/1 TO /04488 8
material of the deposit nust have a | ow gas rel ease and nust be able to
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IS subjected d rir%?ln t he nufacturingqste s.of the devices , to which it is

destined, such-xOtafgratons the fanpegaianes io whichithe 2eties dpyige 19 swbiegtedsivaipg or

| anps; in thepe ] ' %@w i 0 -SsuUbstrat es
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activat i o ¢ et s dhibs S B befaraied e dopgiten chaselae deecrasfgar at ur es
around 500 GuakBpes eitwﬁ]ng%gg%%g _ﬂag%.%;agt:ﬁs&u% P@T&g&ﬁbofs‘% I Aeadeily Vel l's

thereof. In 10 general, It erial ‘can be seletted anong
transition nulepdsitedRethe pEmus igsttarisbdyl mustibenabld to withatdmbthedeatiny &t the

deposit nore tgar%i one rretaglla?aé ati nea}é?vi\-aéﬁh techni ques such as

co- evapor at i GREEHAREmpgratuze pf the- getter i g 3t leash atstempsratirgs Awupl xt ur es
or alloys of 00 ie@himb! 8 BbRMeH in 'dier 48 RREAS B WEGhLADE it 2

nmetal having al so getter properties, ~ 15 such as vaRadi um ni obi um

haf ni um 1¢ antggheral, the depesited abateriali tanbeiselactdd aniongoansitiorometdls, Ware of .

these nmetal sy .l th ase of_the deposi.tion of, one of these materials,
besi des the 558 6@%’?&‘3{‘@%@@? Pg?@ﬂe 1, d¢nosit gaore than pneqaetalat g ime n
properties c r Falalp r €..0 |
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Particul arl yogoqd_ results fromthis standpoint are obtal
20 deposi t ed oPHRIYng fuxaresor adoysiofitbe citesrmpetalsogy. An exanpl e of surface of a

porous getter b ered.wth deposi.t havi t hi s nmorphol ogy..i s
represented in f%%ﬁe‘gagyys,‘ﬁweﬁ%ﬁmgﬂ%éﬁb%?ﬁ%%%iﬁ& &5 gilﬁg}g €k overed
by a mul t5 pl isa¢H YasObanafived, Ofie PR, t RafBftum, AN AR CpreforfAY ! Hafivin LhE
function of a,glue for the grains at areas 31, but  within which are
present ni cr SEFRRHAE 81 glloywiel these mutals.dntthe case of the deposition of one of these

materials, besides the reduced particle loss, also increases of the gas sorption

properties compared to the not covered porous body are obtained.
Particularly good results from this standpoint are obtained if the layer is
20 deposited in gramular or columnar morphology. An example of surface of a porous
getter body covered with a deposit having this morphology is represented in figure
3, which shows superficial getter grains 11 covered by a multiplicity of
microdeposits 30, anyway able to carry out the function of a glue for the grains at
areas 31, but within which are present microchannels 32 which improve the
25 accessibility of the gases to the underlying porous getter, and also to the surface of
the same covered getter grains. The granular or columnar morphology can be
obtained through the sputtering teéhnique by controlling the deposition
conditions, and particularly by operating at high pressure of the noble gas and at
low temperature of the substrate (the porous getter); preferably, the gas pressure is
30  meintained between zbout 1x10° and 5x10? mbar, and the temperature of the

substrate is close to the room temperature,




25 accessibility of the gases to the underlying porous getter, and a%yaﬁﬁ)
the surface of the sane covered getter grains. The granular or colu aJ 2004
nor phol ogy can be obtained through the sputtering technique by controlling
t he deposition conditions, and particularly by operating at high pressure
of the noble gas and at |ow tenperature of the substrate (the porous

getter); preferably, the gas pressure 'S 30 numi ntai ned bet ween about 1x10"3
and 5x10 2 nmbar, and the tenperature of the substrate is close to the room
tenperature. 2 9 JAN 2004 CLAI M5 A nethod for manufacturing porous getter
devices (22) with reduced particle IQissIM®nsisting in producing on the
surface of the porous getter body (10) a deposit (20, 30, 31) having

t hi cknes's of “hfethed & npnafagiiving poronstsetitar deviess iR wiith Iresduedd fartichrelossondsistingns  of
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2. A nethod geges di t ' : | Mt orous .getter bady tq be
covered is m‘:muﬁE géé%deﬁnﬁj&agmﬁélgﬁwe}@éﬁ%&%%% & "ait nﬂglg%?%ﬁ"e@@? dricgYbwder s
with or wit kelettedoamens eyapwatipondepositiohiromn aew ggerasilepldma] depositien fumsesjuent

tHermal  tregtie Mot horesi s and serigraphy. 3. A nethod according
to claim1l vvherel% %ahghggt%og?llaﬁhteri al of the porous body is selected

among the netals titaniumand zirconium their hydrides, alloys of . .
1 tani umtor 21 PESARIEHE Bhelan Sopheln Gidreitiss; QA dfnbR o PERdksist i on

metals and ahdmifaeuiied a5yd a hrebetsesiQteBBi0RE Mlﬁreﬁfleﬂ %?S;?o»ﬂ:icwméw&rh

titani um and/or- zirconiumor hydrides thereof. "4 nmet hod according to
cl ai m 3 wher &IHouh@rgamie components avhich evapatateoyluhiagi thg swiseqlent pbeoealt

conposi tion 494 - % 5. A nethod according to claim3 wherein the
getter materi%%ﬁg?es{&saﬁélzg}r%@f/&ﬁg%fnrllcbse%?p At percent conposition Zr 70%- V

24.6% - Be 5.Adthefhodfacueidingtaclanh di whertia thé getierdnueaaeontheRraigt by is
material is ar]1 al | O%%‘?a\/i ng weight percent conposition Zr 80.8%- Co 14.2%
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the -getter material is a mxture conprising, by weight,” 70% of and 30%
of the all oy apdwluminymi ghd npsturemef one or more of these alloys with titanium and/or

zirconium or hydrides thereof.

4. A method according to claim 3 wherein the getter material is an alloy having
weight percent composition Zr 84% - Al 16%.

5. A method according 1o claim 3 wherein the getter material is an alloy having
weight percent composition Zr 70% - V 24.6% - Fe 5.4%.

6. A method according to claim 3 wherein the getter material is an alloy having
weight percent composition Zr 80.8% - Co 14.2% - A 5%, wherein A indicates an
clement selected among yttrium, lﬁnthmmn, Rare Earths or mixtures thereof.

7. A method according to claim 3 wherein the "getter material is a mixture
comprising, by weight, 70% of Ti and 30% of the alloy having weight percent
composition Zr 84% - Al 16%.

8. A method according to claim 3 wherein the getter material is a mixture

" comprising, by weight, 70% of Ti and 30% of the alloy having weight percent
composition Zt 70% - V 24.6% - Fe 5.4%. '

9. A method according to claim 3 wherein the getter material is a mixture

comprising, by weight, 40% of Zr and 60% of the alloy having weight percent



conposition Zr 84%- Al 16% 8. A nethod according to claim3 wherein the
getter'material is a nmixture conprising, by weight, 70%of Ti and 3D%JAN 2004
the all oy having wei ght percent conposition Zr 70%- V 24.6% - Fe 5.4% 9.
A'net hod according to claim3 wherein the getter material is a mxture
conprising, by weight, 40% of Zr and @qoo_of t he al l oy havi ng wei ght percent
2 9 JAN 7U4 - 10 conposition Zr 70% - 24.6 % - Fe 5.4% 10. A nethod
according to claim3 wherein the getter material is a m xture conprising,
by wei ght, 60% of Ti and 40% of the alloy having wei ght percent

conposi ti on zeompeHtonZpZ0% -6 24 6845 F4%4%.1. A nethod according to claim 3

wherein t getter terial is a mxtur conprising, by i ght, 10% of M,

80% of Ti m:inqﬁl R Ferpding, o iy %&%&@a?&engwa PP Bifle PUKHITE he
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p.m 13. A nethod according to claim12 wherein the getter I's in
the formof GONRRSIEOOAT ticRe6Sp zFedat¥pri sed bet ween about 20 and 100

‘m 14, h i ng to clai ei i d deposit b t hi ck
Pover thalt-s ™ MR oy’ So S, WFOR o, Banarariils i @ GURBTL has
a_thickness ceprisieg bybedigReno% oo 8% BY Tiléhd foRifhge, according to claim

15 wherein the material deposited is selected anong vanadium niobium -
haf ni um Y2ant & mgthodi acsarding sm¢latinr Eowhagein 117 . geterradtedalascor tienfprim of | ai m

16 wherein t terial .is deposited cat hodi c deposition obtaining a
layer with gr Orﬁj%égogl?argf)ll%&}ﬁ?g?w%&ﬁﬂ3%%59’: 18. A nmethod according to claim
17 whereis.t he methbadecSRngsid tRiini 12 Akl thePindtmaten@l i€ ildaR: rRhEspU ©
conpri sed between about 1x%(s)"3 and 5x10.§3 rrbar,E andmat a tle;rperature%gf t he

por ous get t erPaysitys ef patickesizelrompoised betwpen albaut @0 abd. 1 0Bqrmus getter body
(22) forngd o ticles. (1 f. _getter. material . connected together,
Whet ei n 1He gerPapb S iing 16 sfhinicwygtsin eid iphsi G e sty wer i 5

partially covghed with a deposit (20; 30, 31) of a material selected anong

transition netals, Rare Earths and alumnium said deposit having
t hi cknessloof Atmé¢tbad tac@ringrto claim 14 wherein said deposit has a thickness comprised

between | and 2,5 um.

16. A method according to claim 15 wherein the material deposited is selected among
vanadium, niobium, hafnium, tantalum, titanium and zirconium.

17. A method according to claim 16 wherein the material is deposited by cathodic deposition
obtaining a layer with granular or columnar morphology.

18. A method according to claim 17 wherein the cathode deposition is carried out at a noble gas
pressure comprised between about 1x10” and 5x10? mbar, and at a temperature of the
porous getter body close to the room temperature.

19. Porous getter body (22) formed of particles (11) of getter material connected together,
wherein the getter particles at the upper surface of said body are partially covered with a
deposit (20; 30, 31) of a material selected among transition metals, Rare Earths and

aluminium, said deposit having thickness of at least 0,5 pum.



