WO 02/ 27058 PCT/ 1 T0O1/ 00488 POROUS GETTER DEVI CES W TH REDUCED PARTI CLE LOSS
AND METHOD FOR THEI R MANUFACTURE The present invention relates to a nethod
for manufve@buriongyy porous getter 5 devices with reduced peretamhim@odssss and
to the devices so manufactured. Getter devices can be used in all the
technol ogi cal and scientific applications wherein vacuum nmai ntenance is
requi red, such as, for exanple, flat displays (of the plasma or field

em ssi on ph¥ B arrSHBKERY AT REARES pAIAR AT S4HING MIAFIES FEE B Sak@acsGlent i fi c
research. Another inportant field of use of the getter 10 devices iIs gas

purification, inside fluorescent lanps but mainly in the case of the
process gases for mcroelectronic industry. The invention is also
particularly wuseful for the manufacture of a particular type of getter
devi ce, having the shape and size of a substrate to be treated in a
deposition chanber such as for instance in_a process chanber of the
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with one or RBPRCAEPBHWAERSIS HCBIMSMARIRIARCS 8 dpdiitedotiich 2y, Mresrampss: dat
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nol ecul ar wei ght,” suc en, water, h gen, car and in
sone cases niatcadeetors fmdcichefie fremcarchr Anathed irhjportane iield ofjuse afthe grftet hese
gases from spaces wherein.it.is. re st ed t? mai nt ai n ]the acuum,. or from
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of the getter material, it Is generally preferable that this is as w de as

possi bl e. | nusefdbforttbe viatafiacturehofsa patiahler typared gattert devicsahaving the sheperai nt ai n
smal | the device. size roys,devi ces are general used, .forned of
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surface of the getter device. WO 02/27058 PCT/1T01/00488 2 Vari ous net hods

for manufiict @ lomgr svraadonytimeetnsl @ dbeiteredemying gb dier Wodkdng gtmosphere: 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.



the literature. Patent GB-B-2,077,487 describes the production of porous
getter devices fornmed of a mxture of powders of a getter netal,

particul avhy2/2ios@ni umor 5 zirconium wth a getter all opCTATR/OMESRt Ure iS
preconpressed and sintered in a vacuum oven at tenperatures conprised

bet ween about 800 and 1100 C. The getter alloy, which has a sintering
tenperature higher than that of the net&a” is added with the antisintering
function, in order to avoid an excessive conpaction of the powders with
foll owi ng reduction of the gas sorption features. 10 Patent application
DE- A- 2, 204, 714 diVatibos sstledp faceas faitiingporbos pétters dévitdsenre descaiedpat ent
GB-B-2,077,487, . with the difference that in this case graphite powder is
used as an aMiSUFRIYPi ng agent. Getter devices having a porosity degree

hi gher than those,Qff @Elﬁdz,@w,iﬂf?edesfcﬁ@espﬂhﬁ"ﬂr%l%'ti%nQﬁ'ﬁfo&&lﬁege_ttteﬁ‘a@ﬁic&ues can

be manufactured by the electrophoretic 15 technique, described for exanple
in patent USf&nd2o639miocoplipoydes ohiasgétter metgl eparbcdardp ditgiian, or
general ly hydroal.cohol.{c icles.of a. getter ma [ ' ar ed.
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or graphite, yWidum @b&paﬁ%ﬁ@r@&eacgm?ﬁggdtbaﬁve&rh@bédtr@b ARt ien devike. The
transport of theegetter material particles towards the support and their

adhesi on 20 ghiésredloyi svhidukasce bipteaipg|tymperabirg bighat than thatf dfethe mesdalbés ween
the two el ectrodes,.. ..,JThe .so .obtai ned deposit.is t.hen consol i dat .hy a
et or e ¢ nebded e 40 e RRIRRE o TRSRIAE 16 BdidSR OB PREBAY 2
conpri sed bebpgRPpoaietE wId blrkehdfa0ction JEehd gls setioagsativder ein the active
material is in the formof a |layer on a 25 planar support can be produced

by the s&t een- pr Paterhepplicetinn Biel-2294dd4 discinses # processpimpiler iPibgafdin  Us
5,882, 7127. AGLOf gét&% 415.19-51-9 1057 48F RIS ai PerRR ot Qh .tﬁ?fcés%r%%gﬁtfe‘j%bvﬂ r
particles is prepared in an aqueous sol ution containing | percentages of
an organi ¢ ciympednasd ahanishgerdtndagght. boi | i ng point, which acts as a binder;

this paste is passed . through the nmeshes of a, suitable net, .and is
deposited on t he Gse Araras iavHesBOSAY degre laiﬂéb%ptthw iRiRetbY &2 and

T2 L B ST eI SRS
devi ces Ibavi mghaiquer tlescubeat Ifyr bxaphplponogatent U8gF.242,65h Becording 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 a
vacuum oven, generally 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 is 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.



obt ai ned according to the technique described in patent US 5,908,579. In
this case it is used a mxture of powders of the getter material and of an
organi ¢ wonpgsht, for exanpl e ammoni um car bamat e, whi chPewaonetsss duri ng
the 5 thermal treatnents of consolidation of the device (treatnments which
reach tenperatures conprised between 9Q0 and 1200 C), |eaving a net of
i nterconnected porosities which all ow tHe access of gases to the surface of
the innernost particles of getter material in the device. A problem
encountered with the getter devices according to the known art is 10 the
possibility of | oasllef gat&rrtde@fioes hatiug & partibﬂaﬂydﬁgh patostth elegee fanebe
particles can be _bound nore weakly than_t nost ter al_.o The
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favoring the ual adhes on of the particles; howevéer, not only this

met hod r educégetcheneeted porosifies thibraibwvethevwcpmmf Mbwtmélel surfapeiof Hess al so

t he 20 di sadvant age t to.a ction of the porosity and of the
exposed ar ea TYrr 8%@3135‘ﬁqsfégﬁ'§?ré’?artg?all ﬂ’ﬁ%(u‘??slﬁgequently to a reduction of

the gas sorption App@BRAt ERuntefedivith 1B6hitd: ddOMES & ordily RCthe Riowhert iy esent
invention is providing a nethod for manufacturing porous getter devices

with redieed ﬂ;ttﬁaJPQSFIé)lléy lof dess wif pridigles dve telithavibatibsl Be surace nastml%m Bgt, as
wel L as Lo Pk it aﬁ§esen 9 nftRYIn6ial oL SR EGhod S L LR BY the

nmet hod accor |ng Vent consi produci ng on

t he surface thﬁﬂﬁef@%@u%fgl@d fcﬁéseaoabphaat@temﬁlthe gétterﬂhmeém@s&u@é thate | east
0,5 mof a material conpatible with the conditions of use foresegg for the

getter devi c@ayning f‘éfet‘@é}hﬁh‘?q@@cg@l Brcaenalipo M9 srapBiait dbe ca6 efefasiti on
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cont rast 15 0 \bhahs Wespphiehtiome alih e partiplei cictelerators) or they may depos1t 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  known 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 um 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.



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 bl y weduziosyy at the sanme time the phenonenon of parpPCTABER/OD48S. 5 The
invention will be described in the following with reference to the
figures, wherein: - Figure 1 shows schematically a cross-sectional view of
a porous getter body before the coveri'ng according to the nethod of the
invention; - Figure 2 shows the sanme cross-section of the porous getter
body of 10 figure 1 after the covering according to the nmethod of the

i nvention; - Fi ghe idveatawhatd bundabs; seainirast tofwleat fveaw tgtiavabde ofprigef t er
material covered according.to a preferred enpodi nent of the thod of the
i nvention. Fithu ‘%Poiltlé’ﬁcﬂ%é uitableqaetedal dp;low tﬁﬁﬁn@appa{ & spdasi Gt BIOW por ous

getter body ol dqy Hags RAIrbialiRs ilzad&HbGIn P& LS sedstbgrEatcapN ¢hed

t oget her thr (%g% ! ng-(glléss" 15;,” \Aﬁerleigﬁ dl,ll-?i r?gﬁt%ke 1si’nsteeri 25 m crof usi ons of
t he mat eri al stk énpelthe phenbhenadhépgarticles whs.t he surface particles to the rest
of the structure _can be redu because of .a ar.ce chani cal . resistance
of these necks ( lflﬁelﬁlopowﬁf g’ﬁp‘g‘?s&‘?%@emofhet Fle%Wé?%tvglﬁTﬁ CIPREE & 31)%6 or to

their reduced;iibRferein? Particular in the case of particles 20 13 of a

smal | size. Figure 2 represents the sane body of figure 1 with covering
accordi ng to the- n¥igwe 1 chowhechamatingliyom crofhecatippdrviswrof acerafs getidy 10 i s

Cover st 1 & oy g0 e RSO B e U CHLSE G, oo
body 10 which is_ex g ot RFdfhet dafeSQUYELLBEn &P th ?pﬂlﬁﬂé &Jcid bydy 6 1S

deposited. Sonme zones (21) of the surface getter particles, which are in
t he "shadow area" wifighrer esfpadhe tavetihg agoutiog tothe ptathatbefshé aiventmnpe

deposited, remain thus free fromthe depgsit. T?e t ot.al ?ffect i§ t hat
deposit 20 acts "as [a8WP Fe S His SOsssrclonof 13 Egvegraips, of getigh BR3¢l og

the large channels . apD0g 865hRE 38) PhéBlreP bRt IMthEmahbLWrarses
access towards the innernost 30 particles, whose surface is not covered in
t he nmethod accor di ngntentible i nvention and therefore remains active for the

gas sorption. The.resylt is.a porous. getter WO 02/27058 PCT/1T01/00488 -5
body 22 superfi c%%rfllfcsﬁ?\c)‘é@ &4 CEVS'F?FilogS‘beo%qrfacﬁﬁp o o1 pSrls et Ibogy

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

wherein during the sintering microfusions 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



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 powdavoowepsessi on with or w thout organic conponent sP@hiTh/0e48apor at e
during 5 the subsequent thernmal treatnents, electrophoresis and
screen-printing. The getter materials vyfgi_ch can be used for the production
of the porous body are various, and gererally conprise titanium and
zirconiumnetals, their hydrides, titaniumor zirconiumalloys with one or
nore el enments sel ected anong transition el enents and al um num and

m xtures of &ady 32 swricially edverad byl thedepoG 2Qi t h tit ani um and/ or zirconi um

or their hydride Anong the t usef.u teri for. t r poses of the
i nvention can bemrﬁof%%e@tﬁeﬁggiql IOBy‘g v t %r%e}%f)esgg%qsbseg) P%qglﬁ%n B%L]%}
3,203, 901 angramictd aedoddihy té REy Anef ha\prGouns) efthtipRidCRBhniqeRMERsiid i on Zr

84% - Al 16% produced and sold by the applicant under, the nane St 101;
the al | oys ziPovdpecopayessiopevith ar patbawtorgmiio canporspty vhigh gunoradedaing t he 15

al | oy having i it %, 5% -+ - 5.4% produced
and sold %)y t"%%é‘%g%ﬂ“?@@ﬁﬁmﬁ ﬁgﬁﬁ%étshg%}roé@ 0"778"?;8“@/%%%?31{%%%{ r-Co-A (wherein
A indicates an dhenpiitr fetegisedhRing bt tdedufior thaptddaation oRélieepdzatit hs or

m xtures thereof) described in patent US 5, 961, 750, . and partiaislil arly the
al | oy havi ng POfRiaEmYatse 8 SERFTAIAY CPMBHSZilagpmg spEFirpampsy, mgtaky,their

manuf act ur ed h?ﬂﬂ 0li@n 78 BYzit i OGA0L ¥Whd B hBE dalEatStad8dd ahbse al | oys
Ti - V- M di scl segiésfjﬁ pat etr?\%/mk‘%ﬁl@?%#ggll?%ie mB%ture corr(i:)r‘lgiscl1 ng, by

wei ght, 70% ofanditiomrbtn@0ed afd dlundyungt and1@iktureshef ohs brmeore afphéssiallgyy 0% of

Ti and 30% of alloy .St 707; the m xture. .conprising 40% qQf Zr and % of
1oy st 1907 M elHRby T o YRR OB v R deanamegs, e Hoshysedil 707
and the m Xt Y, 8¢00ps ﬁ%?ﬂ‘ﬂ%&ﬁs \gg'tﬂ@inveﬁt@gf‘f e4n W:lﬂ@%iogg?/zm gﬂ-dysaZ&?AiLO% of

Ti H2, described in paten 8, 856, produced an y "appl i cant
W th the naneleSiibed 5 patgdeS 08201 nud paitighlerly tlke ajloydrasingyweghi ppyesdt i n t he

form of powders of..partigl e s | ower tha ut, 125.. an ef erably
bet ween aboutco?(goﬂﬂgn %%ﬂ/ rhjﬁﬁt@/ %rprmem{koz%ﬁ% PEI& P h?aﬁ"é uﬁg‘?rﬁ%? n95ay
accor di ng to $Ne10othetalByCrE§dFe débchiBéd M SHi&E US 1,313,669R8@ paRtiReyhNe Means
of a thermal sintering treatnment under vacuum or inert atnosphere, at

t enper at df es ajjeyidaung yeighipercsaticaranastion ZoW WOV A @058 P Protceobass 6
and 1200 C acaggrsgidnlgy R athﬁca%tvﬁ{h' @1'6%161&%%'707; the alloys Zr-Co-A (wherein A

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 pm, and preferably
between about 20 and 100 pm.

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 inert atmosphere, at temperatures generally comprised between 800



The getter body so obtained is subjected to the treatnent of deposition of
the |layer of thickness of at least 0,5 pmw th a techni que sel ected anong
evapor at ivomp2/216posi tion from arc generated plasma, deposPCT/@rOLon43M i oni
beam and cathodic 5 deposition. Evaporation can be carried out placing in
the sane chanber the getter specinen tqg be covered and a source of the
material to be deposited, this latter 5%|ng evaporated (under inert gas or
vacuum) by known techni ques, such as direct heating (e.g., by passing
current in the material holder), indirect heating (e.g., 10 induction
heati ng), eIeaﬂﬂ@@@60b@mhﬁngﬂﬁménﬂmaﬁﬂmmkaf neans. The second techni que
(better known with the definitjon arc%&iasna dep05|t|o?) conslsts in

creating mecr oscgﬁP(ge@l?r&Bgyé? obtgmeg gy wibjegiediip thariresfuent ot eposgimadithed by

I t th I d
arc: the dropd ek hine AL IR Unf b AT ARG TBLGEA Fott biarBraB T
whi ch has to degosttorefred. ard igenetretem gy, depkitke fanHdest eavesridigshddc be

obtained quickly, and is used for exanple for covering nechanical tools in
order to Ji nﬁﬁmﬁéﬂqfhe har dness features thereof. The techni que of

deposition from '_Egif%& a6 Thn '%%téa‘?ﬁeci(%‘aé"ﬁ&‘éin%ghlnt g sa;il?e{ hféﬁrﬁ%eg“thle %}@eam

deposition, consi In creatin Ions O lal to be
deposi t ed, anpediinemn tabeebesred amg atshaﬁxe dfchs niatevizl ds bb hiepesdited thm o be

covered by ans of an Iectrlc field. For es of t e venti on,
preferred is 1%89ﬁﬂ¥”@? @H@ﬁﬁgFﬁéﬁﬁerVH@ %V%BE 'W&ﬁ%su EChodi ¢

deposi tion t %%gﬁﬂgq?% aH, utlﬁél]gl-ng%lﬁ%ﬂ%b Qﬁ‘atéﬁal Holﬂdé?) | iRNIBLCE hthflné ?‘%kness

val ues generally u a material” on a 25 supp
gener al | yo f orimdgtiof heatnig) femcufqmicﬂvanbaidment Fhemileciheingue has a large nunber

of variants, and S bett he field . def|n|t| ns_of
"sputtering” (whi @ﬁ facrp btgéﬂg £eﬁe1{rf°é"§°t tH% & t)mnor pﬂﬂﬁ%’il%al
vapor  deposigep&¥itio)cohdists ﬁﬁé@m{{@ Pvcgcopma@op%mﬁﬁeeﬁmﬁar ®ERALEYS bS W del y
known and used in the industry, and Partlcu arly it is fundanental for the

m cr oel ect r odeposd®d ihyduskting, th@lsntféca 0 alsot;d/sbosltﬁeofpih@cﬁameu wateghl withre | ayer s
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but has a sovaficlaRg!tb bakb@ited. Thd teuhiigk eafblédidntiRict Edvelidgs tof ¥ 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 um, 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 a passive functionality (for



exanpl e for manufacturing the | ayer of alum num of the conpact disks. The
sputtering and the variations thereof are extrenely known and nunerous,
and wi | | vweonotwsglescri bed in detail here. In order to unde€BIBENMO488e 5
invention it is sufficient to recall the basis of the technique. As it is
wel | known, in this technique is used a_vacuum chanber wherein it is
possible to generate an electric field7"In the chanber are pl aced a target
of the material which is to be deposited (generally having the shape of a
short cylinder) and, in front of the target, the support on which the thin
| ayer is to bﬁaxﬁpibﬂﬂ@laﬂﬁ)ﬁbtﬁhﬁﬁhﬁb dnsagplicstionlil .emanbatefdushel fidids) 61 | | ed

w th an at nosphere of a r}oble gas, ge 1eral ly a%%g at a ressure of

10- 2- 10-5 nb&ramplg f %&J‘BW ¢ Layer af alpmiTpigy & copactdiskst housands  of
vol'ts between the {3613 Ozfndtlﬂf'e w]aeee;ﬁs @?Eﬁjed?f ate@xlr@hegt KhoQnt At the
latter is at cat tentral) asma of electrons and Ar+ 1ons is

generated; t Inemerausnsnd mlda baameldescaibed ibydetdileherb.ebt oider té @hderstonditits t he

t ar get thus caus ct‘15 ros i on thereof.; the.spec eneral ly
tons. or ol GoeaEitgy SubiRaN0 s fubasRomns hetkis AgiC Pty ot

deposit on thgss b it &l b Qashug chﬁhﬁbém@vﬂerleﬁ‘l)’ﬁrls Hbgnefo geﬁé%aféaény ing the
process paraneters, the properties and the conditions of the

manuf act ur i ngleairis fiddt hotheetamber al@)@lmﬂdea tangeti of che awitergpl tW‘iéClptﬂ/\T@erappl i ed

at the el ectyrodes the ickness produced i.n th IS ip r eased
and the 20" miPRIEOGABTALEVEE Heraby i 1y 08T iyt #obh el S5 ool ogy
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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 um.
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
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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 granular 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 colummnar morphology can be
obtained through the sputtering technique 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  maintained between about 1x10” and 5x10? mbar, and the temperature of the

substrate is close to the room temperature.



1. A nethod for manufacturing porous getter devices (22) with reduced
particle |l oss consisting in producing on the surface of the porous getter
body (10waodzpssit (20; 30, 31) having thickness of at Pewsr010088m of a
material conpatible with the conditions of use of the getter device, with
a techni que sel ected anong evaporatlgn deposition from arc generated

pl asma, deposition fromionic beam and cathodic deposition. 2. A method
according to claim1 wherein the porous getter body to be covered is

manuf actured by a process sel ected ampng conpression of powders with or

wi t hout organlc conponents whi ch eﬁﬂeﬁﬂg ®e during the subsequent thermal

1 wher et né GeePETORRRLI gy SERhORART fevides oI BN AEE BeRRerP L

nmetals titan bm@ﬂ@ i pré@itingmon tHredurfaoy OF itlteporoas lgeys taldy (10X aﬂielﬂ@ﬂmf
zirconiumw th one or nore el enents selected anong transition netals and

al um num antR0xi3Q: 3h)dwvists thickness ofret lwawif0, Hesef 9alnlat§’§ﬂ§1 eanepptibie wHh dig and/ or

zi rconi um or i des there t hod a cor 3 erein the
getter mat erF%@ﬁj{l‘%nsar?fa'tlﬁeof? rtg?/l%eéér SV4te B Q%%) %o§?1?+tgarl A% - Al
16% 5. A m%h%rﬁ%%%d@ﬁm@&&h%&ﬂg@né@ﬁteﬂ @llz(sniahﬁelgﬁitioﬁr fr@fﬁheﬁicalbeahﬁ an

al | oy having V\Blg percent conposition Zr 70%- V 24.6% - Fe 5.4% 6. A
met hod accor éiheat Qﬁll@ﬂgl?qfﬁt@nmherel n the getter material is an all oy having
wei ght percent % 'c&jdﬂt% &' i ?@}ere%? &o/ﬁ é%te?%‘bd bEiBvdted i Cates
an el enént Se ec d“arong yttriu hs or m xtures

t hereof . 7. ﬁqalﬂi&fahttﬁ‘ecﬁ(b(?Oi (ﬂJIrdS’tg:sst Qeledtad mnﬁ)mghairﬂpmsshd‘te ofj etotweliersmatithr b1a| is a
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- Fe 5.4%  titanium or zirconium with one or more elements selected among transition metals
and aluminum, and mixtures of 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 to 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
element selected among yttrium, lanthanum, 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 Zr 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



10. A method according to claim3 wherein the getter material is a mxture
conprising, by weight, 60%of Ti and 40% of the alloy having wei ght percent
conposi t ivod0Ze7039% - V 24.6 % - Fe 5.4% 11. A nethod accheTirg/ov4scl ai m 3
wherein the getter material is a mxture conprising, by weight, 10% of M,
80%of Ti and 10%of TiH2. 12. A nethpg according to claim1 wherein the

getter material is in the formof powders of particle size |ower than 125
m 13. A nethod according to claim 12 wherein the getter nmaterial is in the
formof powders of particle size conprised between about 20 and 100 m 14.
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wherein the cathode deposition_is carried out at a nople.gas pressure
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body (22) fo er material connected together,
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partially covered with a deposit (20; 30, 31) of a material selected anong
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of at | eeﬁ.t % 15ne§1r(r)]d according to claim 1 wherein said deposit has a thickness lower than 5
pm.

15. A method according to claim 14 wherein said deposit has a thickness comprised
between 1 and 2,5 um.

16. A method according to claim 1 wherein the material deposited is selected among
transition metals, Rare Earths and aluminum.

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

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

19. A method according to claim 18 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.

20. 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 aluminum, said deposit having thickness of at least 0,5 um.



