" PROCESS FOR MANUFACTURI NG DEVI CES VWHI CH REQUI RE A NON
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manuf act uri ng devi ces which require a non evaporabl e
getter material for their working. The process is
particularly suitable for being used in the processes
for the manufacture of mniaturized devi ces. Non
evaporable etter naterlals ‘al.so knomn as NEGb
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car bon ases, ni en. N

NEG materi al s are tranS|t|on netal s such as titanium

zircopjum vanadi u ni.obi um haf ni and ta talu . or .
21 | oy e RispeSBt TVSREON FEIRISE £9 BUTapest Ik A A e devices which
Z i fRiadith é»vaf)&aple eﬁér ﬂae&amﬂﬁerﬂtv&ormgepﬁeeﬁm@é@ "‘sgpartlcularly
the transition neta Rare Earths and al um num

f isnigablefos boingtused thapmcmbsfqr ﬂlefmanuf@(émemj nvamtmmed devices.
The nt enanCﬁgof vacuums,i s

di f f erSASVARHE &eft%rnrgateggls ac]ﬁt e]gs? el{lﬁ(ﬁ‘r %rngFP%HI%Of reversibly

ageMify Al @ogen iald XricaySible 8ebaig Bekeb Ltiaels asi dkytgbg, ik, carbon
di spl ays of the field-em ssion type and in the

ewXdentrdl i seRR £45e5,GHIeg¢8y nal i nsul ati on, such as in

t her Th e \ifiZin elLJﬁG( fnla?errﬂgsare i m@%ﬂ%etgﬁt éul\E%soﬁtaﬁlﬂmt I%?rcomum
pi pes for oil extraction and transport. materi als

c amandiura) siobdug) bgidurh cande tantedurh her &ﬂ)loysa-thﬁamﬁ ¢Ganddin particular

gases v\,helg1 t.races the eof are present ases, o
$ ﬁgle éﬁ% ér,ansmon

géﬁaéwam 4 n%}moelms% ORR O YERHS| Eerpent
p%étmgttkﬁemrtﬁémaﬁﬁ&ﬁm&n ones whl ch are fi I | ed Wi t h
l'e gases at pressures of sone tens of nbar, wherein
t he NEG fivstt esei of theas npdteridlsime forokeeping waamim gTher m@éenance of
ases. to ke

2 bR B e eBleEd, p v D Bl lono B kb SRR T partcte

anetdehatot MXl-Ryo fercpdigahbedf intth@ a8sdigflayshe the field-emission type
above- menti oned gases by ot her gases . is the

punlf inctei orecedted degketsy et@ernyérlpstbl@ﬂl% syc]p(ﬂs in thermal vessels
a er
SRR 1505 1 BELSEL KO0l
m ni atNiE G zasaterizls hanibeadlso ehphtye«bﬁ@@émm&: te sbovehdéntiahed gases
devi ces. Since these deyi c are industrially )
i st Eaces therRpt Srpigsqh&n (e B8 GRTRLY Pavie s A example is
p%ﬁ& 'uQéJ LAl h&bssﬁé&é@ﬂaﬁy 'ﬂﬂlof’e@@en%ﬂég alcArdrg gill%ﬁ%ﬁf’ﬁ@lﬁe gases at
he sane  owi ng description reference :
V\Aprbssbes of some tens of mbar, wherein the NEG material has the function of

removing traces of oxygen, water, hydrogen and other gases to keep a suitable
atmosphere for the operation of the lamp; another example of removal of traces of
the above-mentioned gases by other gases is the purification of inert gases,
particularly for applications in the microelectronic industry.

Another emerging application is the use of NEG materials in miniaturized
mechanical, electromechanical or optical devices. Since these devices are industrially
important, and since the process of the invention is particularly suitable in the
manufacturing processes of the same, in the following description reference will be

particularly made to these devices and processes, but it is to be intended that the



particularly made to these devices and processes, but
it isto be intended that the- 2 - present process has
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NEG material is used. The m niaturized mechanical or
el ectronechani cal devices areogenerally known in the
field with the English defi nition
"M croel ectromechani cal Systens", or with the
abbrevi ati on, MNEMS, il.e the n1n|aturlzed devi ces_of
o PESSEH PIegRsRh %ﬁr%@nﬁ%h %a{“ll}t)t eeagh prRiiFRERR HheIEERBIEG material
f ofudehe sake of sinplicity, however, the definition
MEMS Wi Il be used in the present text also with
r ef er dhe emimjatviEs médaMEcge e rdtdtgonmhpnced edancac wiev @enerally

o 1 e ol Py A AR R SRl S PRERR AT Brstems”, or

SQﬂﬂﬁt‘hecﬁdﬂré\Mau&ﬂ PIEMB C #hilk aRslninRuahsd 5&51&:6@ otfrb%tmal type are
el ectrical sup to the device and the transm ssi on

oknevie witlytby @ blmmeOEM%r torithe sake of gimplivity, Ihestever, the
9%@&%& gﬂEM:sNﬁﬂ%g JBDY Aetyred: 1 3‘& 94%8 %‘tﬁw‘ti&”% 891 ER10EMS.

erive sem conductors 1n

C (MIBVISs egegenatly akbmprepasi tdetins Geviee Sthpaninigiiritaly ahéchanical,
of a deshl red mat er.| aI and selective and | ocal i.zed
c isetreragghanicely ex eptical (e \Aad pciilapy pas, | %@sg%@sa galed cavity;

deRRichERelBYRIhS hsshfe the %le%ﬁ‘ﬁgpé'né{)llyste the eoﬁfdat}‘lg transm1s51on

mniaturized structures and geo
bef tizt egnaddiren tins tavgrd theaditsidonal rrechanl cs Armong the

g?iegemﬁ,@elsftoé@'ggggg @E@f? g}{?rg%?ld@g{urec{] thdrgl\llg% %&:ﬂg&ogles derived

MifFon 466 SefiHALEDLS imis@¥aMRl® edmpiic Igeﬁe%aqiy 1% stﬁ&ls on a
in the patent US 5,952,572, used for exanple in

msteRorcelilaysre pha desijsd messeniad andeleativensd ém@fhzmemcal attacks to
a%th\‘?et gnl&&)?%cﬁﬁne$ i I)f }1'8 osﬁQ& fayﬁf ?Ihop {h%tsuﬁf?(;r%§o as to obtain

mrrors o 2 di SHGSEY e pat

5 nlinbtufEBd suﬁmﬁhresn ahd) gzebpieRize MWhich Cwbula ety bé efnssamarble through
opt|cal fibe the arrays of mniaturjized mrrors,

diteditioaaly nss ar@%naﬁm@ng niehBapatere YsMEMSe alepdy u‘éséél or in
: gi’e(ng &%t%%}fe%htgxft id PGSR to?ﬁcn‘ﬁ?r ok g@h&’%&h&erst Q@Example of

| aturized detectors o ation
ewdiph & disclusudcin the pdfest Ubs 8452,672, hsepdoreetantyle in the motor-car

DI o opsedte “Blis R S un IR BBl B M PRl fhe vehiole;

USRinRkurfled nGiBdEs, 5ikh a‘%ltﬁé’s%rdlﬁ:me@'iﬁ fheFRRSL OfS %l%?ﬁp tused in the
quartz, ceramc materi al I con car bi

séﬁﬁ@mump@iron( syistengsoin mgloalr %bem tlegi prrays of mlmatunzed INIITors, as
disclosed for example in the patent US 6,469,821, used in the formation of images;

or microbolometers, that is, miniatﬁrized detectors of infrared radiation, an example
of Which is disclosed in the patent US 6,252,229,

Several ways of manufacturing MEMS have been proposed, but the most
common ones comprise the use of at least two planar supports made of glass or
quartz, ceramic material (e.g. silicon carbide) or semiconductor (silicon is preferred),
whereon the different active and passive components of the MEMS are constructed.
Commonly, upon one of the two supports (generally made of silicon) the active parts

are constructed, for example the movable parts of a micromechanical device, while a



whereon the different active and passive conponents of
the MEMS are constructed. Commonly, upon one of the

wo seupEports (generally made of silicon) the BCI/IT2004/000615
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parts are constructed, for exanple the novable parts

of a mcronechanical device, while a- 3 - second

support (which may be nmade up of glass or quartz,

ceram c or sem conductor material) has essentially the
function of closing the finished device; the . .

e PEOPA sepRort @duehhngy §R snads upof gHrs 8F AYaR. Siraig @ semiconductor

Pgﬁﬁ@%&@r E&ef%ﬂgigﬂg 0 Fud in B ﬁbgﬁ% @fiehfiﬁﬁhé\‘ﬁ if8%he electrical

ent bt ai ned on-any o e two planar
s tigpdtirowghs Cloe eradsfertitge sigmaisobeween lec ésssder ynd dhe tdusside of the

0 ion pof.the MS . have, been obt aj ned on the two
Bt it bRt iyt S USRSty
vel di gact BRThébeRorRnts ABeidiyCor BRCoREANT8he MEMS have been

conponents of the device. Thé mniaturized device is
t Iebeinedainglie two auprotscidpmperianme fedie eheinotber, by welding them

chem cal | rot ed.fromthe outside . Nuperous . . .
¢ R R PR i il B Bris Sl RiBpiped deviee i

" Handieslgd in ARlosbe spigednd & medtenivallgand chénithllysprotected from the
possibility is the weldi nﬁ, sinmple or b%e{or essure -
( opisidss Vengsevg feshniyuesyseHestivelyekngyan witietheydeltifign randing”,
it dSnd ol -al. i i

g SRRy 4 SRS, s o) ALy prosr
s @fprelishise Homdings), odwecinbetwren sherpheswpods iigs iterppseiss echlleable

bet ween the.substrates i.n the case qf pr ur 1
GRS BRI RRH G e orr Radn AN et to solidity
NG (sOBAL @i ehy sinflid dRlEng, "R Préd&l BRGREA kiEAkubs@HeS iR ifeCease of
standpoi nt. Anot her type of bonding is the anodic

boressvrg boudiag: béplectindduey howetdneleadssie Weldings vt eomplegely reliable

t t supports i s . made,up of a or _quarntz.and the .
oot 1 BERRRIG rbsloRE Getpliny AR Berbpélt Hafig R p e anodic
athopdin! '(ﬁ@ﬁ&lspk{c@aliyﬁnttbecis@ﬁ\ﬁ /hidhosNe3dIqhé 6w Q&prn_s liSmade up of
applied a potential difference of about 1000 V; in

t

8 og siyartz iepdhdhe ether af pidicem)pivgierein between pessiwe parts, kept at a

[ S Sit] 1 di
oRERhaPR b B HHRe Honk SBG 4f sob 'S TP plIRA poKfitial gifference of
t cibanid1000e Vs wpplasst doaditiond, thére isor migratiat of eositive ions from the
potential, and of negative ions, (for exanple, .oxygen
F et e ahsheimore S gsp Bate téfﬂ&fq&éesfmaﬁg sl o Hom the glass)
Mgk ald 88 DbpdRiEhi A (HRShYRSTbebRG: hYRNBHPRAT b nEhURS ions (f
riseto thehgrut ua#3 wel di ng thgltraéofb Alrlmt er posns%bl e 1ons (.or
t exhmplp exygent friemedilicoo) i tHyooppiosits dintntioe] thibetigwetion theaterial
t su rts is interposed a_.layer of g. al or, allo .
AR B¢ o sl ahaareas e HEoRrirGh ook Anine? bossible
Met@inide i9thaéutb@RPonaitg, Fheiehifbdtweers RGOt Sipp&®s fshaferposed a
with a suitable thermal treatnment a N ) .
layer of a metal or alloy capable of forming an eutectic composition with the material
of at least one of the two supports, so that with a suitable thermal treatment a
localized melting in the welding area is caused. Finally, it would be possible to use
the direct bonding, which comprises the localized melting of the material of the
supports, but this process generally requires too high temperatures, for example of
about 1000 °C in the case of silicon, which may damage the component parts of the

microdevice. Generally, all the types of bonding require a previous treatment of the



| ocalized nmelting in the welding area is caused.
Finally, it would be possible to use the direct
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mat eri al of the supports, but this process generally

requires too high tenperatureg,_ for exanple of about

1000 Cin the case of silicon, which my damage the

conmponent parts of the m cr odevi ce. Generally, all the

typ of bondin uire preV| pus treatne of the4
e e be doef o Pﬁs(ibaﬂ% Eere dithesurtases § Dtk the,fightness of

S%Hef %‘e?(ﬁn ngaBge &re&t@?en?é gl BRES o‘i’f m*eE}?d ?8% 5}%9 %I %&;\?mg or

treatnent are mechani cal
meckchmiicad| washgly mgthwealld €6)),dai@ed) 1;0 Bamr.e/@ pa:rtm]@srquaent in the

ar es present.in.t we] di,ng. as e and of.chem
P Stoidify §eal P RE ehermical Bipbetoreitingl"Be shffte” tor JEMHSE oxides
Whiiéh ek @e doehoRRICRQT thd Nifads; thdeheméd] de8imdniegenerally involve
chem cal treatnments generall )&al nvol ve washi ngs of the

mphmgs of e a@n@rtowﬂbawk og hpsie jsohiionyrorcenrbpipations ribereof in
tlgg eg in sequence. Al MEMS devices require a
spe I'C atnosphere for their. working: for exanple,

the i MIEMBNEC dedfesTrauiteoh cspetific Satmospheté gor ahist ywhiking: for
under vacuum because traces of gases, .if any, would
gicsanplec Sipy BIET gRAce o PEabel alﬁeﬁeas st a&ouﬁle/al?f‘s fagdler; yacuum,

t!%@ A4S tLEMMDF &ewfl ﬂga%ﬁm gé% m&m&we&nmsﬁtfonh@@e heat
W t cu \

m)wngpa einyv umor In inert
attrmsfohar e spatemtvhﬂach svouttl slyer ¢hn1maﬂur@ﬁemhélea‘ﬂEMﬁowahenovmg

must be control |l ed because ter ent on

{ RS e Vo R d (i dREh EEBAPbE oG G RBOLY SRePnt of the
MaGhOGBYIGRuSTBY cOYA i t28ars® wakdr %Ié&lé&ﬁﬁé‘s‘éﬁ?&@tlﬁrsurface of the
modi fy the friction between the stationary parts and

t WlefTeronti pegts p’dmfscomm thepaiigrodayicethay swe ik ite glicking phenomena

charac f t

CRuPOLE B P phA YRS FioBlS BAOLAR 8! ahFugapye s

| e fyguid tHeomeblhmlan @panctenstics ng theeystein. THeesontrat ef the inner

di fferent nechani sns which tend to deterl orate_the

qusmpsAersrolaMENMnis: conspryspthe catremely ipprasantoy G praneg working
h&wﬁg bet ween the two supports, although properly

acconpl i shed, always | eaves m croscopic | eaks which

are clidenehe differenhengohassayge vx(hﬁchgméstofdetmiota‘te tmmsixlﬁg of the

tqoward the insi Vi t r e device

nOBaBJIRBRE A HMENHS. Hagh ke wHCRb B € 4G St although
t NRoheIRCIcchRplishedf alliags Mabls Ihf‘dr@s%§ﬁc%'5ﬂds Rehibh AR élﬁﬁnels for the

gases adsorbed on their surface or dissolved insid

t lpassage of gases from the outside toward the inside of the cavity wherem the device
is housed. Then, the same walls of the cavity and of all the inner parts of the MEMS
release during time the gases adsorbed on their surface or dissolved inside the
constituent material (phenomenon known as “outgassing”); this problem, common to
all the devices under vacuum or containing a controlled atmosphere, is particularly
felt in the case of MEMS, since these have a very high value of the ratio between the
inner surface and the volume of the cavity. Even though the.gas flow toward the
inner space of a MEMS due to these two phenomena is small, it is an almost constant

flow for the whole life of the device, so that in long periods of time, the total effect

of alteration of the atmosphere with respect to the initial one, is important. A third



constituent material (phenonenon known as
"outgassing"); this problem conmmon to all the devices
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particularly felt in the case of MEMS, since these
have a very high value of thesratio between the inner
surface and the volune of the cavity. Even though the
gas flow toward the inner space of a MEMS due to these

t phenonena .is spall, it i.s an alppst constant flow
f gﬁ?‘loﬁlé?n%éi‘f ach Fqrirabl ORI to Q5T Hhes H4RPRGR gFith tespect to
PRl 853ma ohé MBlkest PRict Qungef Eeﬁﬁmﬁfﬂctlﬁﬁﬁ§ rabtas &f tehfIEMS.

at nosphere with respect tothe initial one, is
i Rpoictlarly, tha welding of the twp lvepnoms mequingk abvays bighi idepeatsiuyes, from

contributes to,alter the at bere with. respect to

¢ Rt bt dirBres b D ndh TP 6L Surlls' Bis TRy tep, botn
PERC&SSpodbnts e tINEWBEMRasd thie | raditbiyal ddded \i&d thiengel@ing! Fdease big
two supports requires always high tenperatures, from

s SMEURE N Bees Viichaag posdly eappehBuhe innspepace ofitheidsyice.

this ' C
VENE APHVALE Bl Proift, JMAMS bAG GOMRRGTRL Sofls miEriale in the
bidgviegrdiisw svenf diffascatdy Wint theatralitimmt byodaotiorsp paedreim thehdifferent
I nner space of the device. To gbviaje these probl :
MERIES rPénaf%mﬁ 81 HRBHIgt p&ﬂlﬂ%&tﬂé? ard tRalpy, easaeé@qq%%. i the
‘éﬁ{nfzeﬂ gf%ciﬁl]@t]?&ﬁsl ¥ fcbRRbAREs 6f AHESEORR! o RERHYGhARBRtured in

erein the erent parts of a device are separately
meenidsact @r suglarippomadt gt awsenblted, supportheThis causes the general

m ni,aturized product.ions, all conponent f a device .
aPEPUGER S, SHERRIPULY (Fceih maBH TSRS e op g PRI with any
S 4R lient Blandfacti@l stps;i WlBenSHPRGS b incdhipatibifitis®awtiita material
general problemof the conpatibility of each materi al
depdginreassosien theppénriel aready slspositad suust b temporarily protected, for
. _ o i i _
N
albeeaptfatepdshit ¢las oheibudle irhpligsarsewing dowataad taedmplioation of the
exanple with polyneric materials ich are r ved .
afPEess, et FPpseaUsnt dparases Of cRsts: hbe FXiskred ofdee Piplem in the

t %EwmaﬁHﬁE%?é @Mlﬁéw?edéé@%rﬂ&aﬁ%‘w irﬁgﬁeﬁ‘t US 6,252,229. In the

conmpl i cat1 on t he process, w t h consequent i ncr easgs_, .
ofcasrostt gettefh @ iekneswve tled tifse tiwterjptolivera high chemivENMBactivity with

manuf acture is acknow ed for, exanpl e in .patent .
0,555 158 VIp ar 3L SATOEE(ER 1 L OTE RBVHTORE 2Ph e pror
MBeft BdsShdtaVtodghti Bt @ﬁle‘e?bt@@,' oh@Adbposittdy o hsupp@t,! has to be
mol ecul es, apart from nobl e gases and in sone cases
nipretegfed untélrtte erd ehibe prangfacarngiprodess thys énhuntdilastio be exposed

tbgg él}egj]t?lgg?agt togéﬁeﬁlr ogf ﬁnedc ﬁlgf, i(?;rg?c}}%]eaﬁds ?1*;@[8 %F%%ain tpcrl’rticulatr, at

e e e nanu
priRe esfe of hdtari, $haitibdtneht ohasupporo@hexmoaagktier material is already

present with the acid or basic baths used for pre-treating the surfaces of the two
supports before the welding operations, is considered particularly probiematic.

This problem is the subjeot of patent application US-A1-2003/0138656, which
discloses a method for inaanactuﬁng a support with a getter depositl, particularly for
the use in MEMS. This document expressly acknowledges that the getter is a delicate
component of the system, and must be temporarily protected from the moment it is

manufactured until the end of the manufacturing cycle of the MEMS. For this



to the inner atnosphere of the cavity, already seal ed,
of the MEMS, h particular, at the state of the art,

wo b@ssssg ment of a support whereon a getter nBRCEIT2804/000615
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is already present with the acid or basic baths used
for pre-treating the surfacesgf the two supports
before the wel di ng operations, is considered
particularly problematic. This problemis the subject

of pat ent li cat.i on, US-.Al- 2003/ 0138656, i ch L.
et e RRe rfidlioRs) SRR CTER iR o o H6r4etar depogit with a
Q@dylef bf 8PP HahomBBFstdfGUhGHd MefaBl fof BRmAE gblll; MEMByed ¥ ifiert and
document expressly acknow edges that the gefter s a

dépsistant do garesané e chemichlacagentsaiped amthendifferepbmanufacturing steps
t Ia¥ f nent, i.t _is .

rn AP 4Rl Bt el hHRr TBRR auvihe o siege dp et st
ofthd bendifedVBue, Rbe ténipedatufe of thel rplﬁrﬁﬁ:@s t:ehﬁeéib%\/lﬁyéf&ﬁtﬂdbﬂﬁﬂletal to
a i catjon su sts to ¢cover the getter deposit wt )
a%ﬁjggﬁ& rintgr thy ‘F’ggﬁ}’i‘&ﬁ M@lsﬁm 155t I5KROSed g | the plgposphere in the
e’é@ﬂﬂ%’@ftHQMEMﬁhi s layer is inert and resistant to

gases and to chenical reagents used in the different

manuf &8herr patgnts t digdossf method$dVEMS avaidohgt thespioblepr, obie atertion the
the gette eposit during said ste the | gst. .
B 8 AR Aragsnel teneEh i hE MM F PRy frclosisg bow to
Cakis@atelthe fdrmaBbn Bf tOR e dmAGh thOortirfll HRBufBhBHE Bfocess of the
underlying material, that is thus exposed to the

atiivgkddvigee in the cavity of the MEMB. Qther patents

di scl for, avoi di robl e or ntion
e B8 B Rl VBN 7SR LRRLER OfTRRLARE proces
MeMEchEdriigiities @i dvabRsdtepobdamgl @ “prisage dbadihpe stbp albki O¢bntinue
of thiﬁkconponent in the overall manufacturing process

ofclased lmeraipureb he gavitshio abigie tifeAestighigspanent send one, for
6 'egérﬁ?lg%? aﬁaﬁggg@@tﬂg@f@ %&é@ﬁvgﬁtﬂge@%&%s e ﬁ@g&& which aims to

conprises a bondi n pressuré bondin
sne@nalichg medanicaliy esststans eatldingnef the dwodupuetsc A¢cdriinigao what

obtain the tj ght ness,. and a second e, for  exanple
el R IR A i I R RN
fige@dr ahane WAVEP & iR K\EMSQ%PHhSﬁisavF%Cﬁfé”gﬁﬂhérﬂ due to the

resistant wel ding of the two supports. According to _
whastunigatiinsef gascd the cevitysdusoiouthe eutgassingof fhiesinperowefeses is not

[ I 0ssibl e i.m nate the tter. in the .
coNB B BErRREE SehP B R Fasy COmERn B Sletite remiring
t hwo grecesslsiebs gor e @RGing) wihie BavdrinallduRcdBplidhed with a single
out gassi ng of the inner surfaces is not solved;

f @P¢REPHDre, the nethod is, in any case, conplex and

eXpengl e € BW21 1189 and US 6,635,509 disclose processes wherein the MEMS
is manufactured starting from a single support, thus avoiding the problem of the
bonding with the second support. These patents indicate the presence of the getter
material; however, since the step of formation of the getter deposit takes place almost
at the end of the process, said deposit is produced externally to the cavity, covering
small openings obtained on the wall thereof: in these conditions the surface of getter
material exp'osed to gases present in the cavity is extremely limited, whereby the gas

sorbing efficacy of the getter during the life of the MEMS is also reduced.
The patent US 5,701,008 discloses a microbolometer manufactured by



two process steps for the bonding, which is normally
acconplished with a single operation. Patents US

W® 28204765881 and US 6, 635, 509 di scl ose processesP@iEr2e04000615
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the MEMS is manufactured starting froma single
support, thus avoiding the proplemof the bonding with
t he second support. These patents indicate the
presence of the getter material; however, since the

SER R I A S T —

Prpestess thie Ybarmat k¥fetsQo tREprewYld Yate®AVS 51439 630Bhich relates to a
openi ngs obtained on the wal| thereof: in these

c dFeRess dersmenwfagiyring e Bifragask radiationt sensarl ofeitpditiennlttype (not a
r L4 ity is extrenely |i.mted,.

CRLPSIST RS Sikdh SHP AT S g i and

t Himally fassenibledyethbEdyBedss ofl 89 345 3dis ddtedipatisnippliSable to US

> 7’?@3@28 d{ scl osei%a ni crobol onet er mantﬁf actured by-

7’5, _ nB 1oAY Py hatgamsrns tlgnﬂt%ﬁtogi ofi th ggtt?felpttkﬁ cavity, afld

TRAGER hidSladt 0 R ITPRULACH AT EERRatidh S to solve the

docurent refers to the previods patent
whprgitlemel ates to a process for manufacturing an

i nfrared.radi,at, of .traditional t not .a

VEnS) T BB RO PRt eorrman med OEp befer il a MM
napdidaetodectieiitoapion Mdr&lf, ANGt dded bl HisaIoseMBBMhufichfing process
process of US 5,433,639 1s not directly applicable to

Usttherdryiomd capsaquerity dass nahaenttanieey e intieduce the getter therein,
| RhBA 2 8s9le75 18 8 bithe VAghd Indfithink: ofitnd UL S Y Fetter, a

ast cunent does not
usefnbination betwent titeniprodesn affoy TrIW-FepaitBoiit dizlosing either the
6, 590, 859 mentions the %eneral ﬁjse of a getter in a .
VERASTIER @ dhes 89t 43 ther@vitpeand thi lesh dheediep Obiptradpcigg dle getter in
n%gidcgag,ﬂ,-ose the manufacturing process of the device
and consequently does not nention how to introduce the
get t edt isHkerefone clpat thaitt actBdsgdb 2hSiF@sérs staveof thome, the integration
va , ent.ioning.only the use of, a.getter, .
c G SOTSHOB A do 8Pt oL BeliFh BAtrriah ih ey axjusiag process of o
WINRRIE id5iSIE laRSdped SbbRAY ahanhiogatdoAtiddl drbsos8&tdpelo now are
in the cavity, and the less the step of introducing
t fenyplicated anchexpahgiveavity. It is therefore clear that
accor di,ng .t.0 .t re .St at.e of .the art, the
ot earti oo S PR RANEr % DaBelict np Gers e fom the

meireledb of thetpgtdr aBtfof avhumitognp dedesswiith sedviadort their operation
still an open problem, and that the sol utions proposed
up 108 cyanprable getter material.

Said object is achieved according to the present invention with a process
wherein:

- adeposit of non evaporable getter material is formed on a support;

~ the support with the deposit of non evaporable getter ‘material is then
treated with at least an acid or basic solution; and

- the so tfreated support is then introduced in the inner space of a devi;:e
whose operation requires the presence of a non evaporable getter material,
or is used to form at least a portion of the surface which defines the inner

space of said device, in such a way that said deposit is in contact with said



conpl i cated and expensive. The object of the present
invention is to provide a process free fromthe

w@e@bloersss of the prior art for manufacturing JdRET/TES04/000615

10

15

20

25

30

which require for their operation a non evaporabl e
getter material. Said object g achieved according to

the present invention with a process wherein: - a
deposit of non evaporable getter material is formed on
a support: - the support with the deposit of non

evapor abii#getter material is then treated with at

| east ThE iAGdfioR s lBQs%'dConS@llelih{réﬂ%rs’a&qmt)u@edggmgﬁte@he@le chemical
support is then introduced in the I nner ace

d &epiveenishwith acid or hasiosolngansi (owrmbmatmnasemncﬁ tharenfncontrary

e bl e gett.er r orm at

SSRGS e RN sl Rt olo B Bpialy do mot
sma@easef thS agl,ad SO L Bropbilies WE "dheﬁniﬁ@éﬁal r}ﬂj} cadédindeB@sh particles
is in contact with said- 8 - space. The invention is

bakosy thsndepeait jop ile sletseking feaen @w wageriesn thehatNE@ enaterial may be
r t s sol.ut.i on
U bt SRLTTA bl S 0 BASHSpRUEAET, Sy aevie
C ovhensih yaith aiatm.eé ik ﬂagultd’ab&ﬁlcmk hhting rdcﬂuﬁsh € ﬂfetm@fsures of the prior

get t .nat ri ecreas the gas sorbin
b LAt P e o116 FiycRQEIAY S SleHBRog 1 ek Hers 9 Gegihents with said

PablutichEot & r{?ﬂ‘db het eﬁee%hé 10R§ of bm@%&% R ﬁﬁ@gfn%ﬁal and do

support, so NEG material may be subj ect
c mehtavst its rd@@ph@nmtsfrtnm dle suppotthbutnmsofiectsssi ailpvoilss toimprove
VI ces ere n tereé‘ﬁ]:l is required w thout

h %S%&W@Be 185%t es of the prior art.

Par t i qiibanventioh a1l 1BV HeOfoHoWAEe AQiIRKITh e ehilt retfé}‘énce to the
chem cal treatments with said solutions not only do

néttached seawings, I"ﬁ@éel@f particles fromthe NEG materi al

dd h t
o Soge”gggxgegﬁ %ﬁ a?‘e Mﬁnprogv%g]}th %@gﬁ) orgb%)&s of NEG

pr oper t i mateaibl ‘aibepmrﬁr walch hag benysat ﬁoOﬂlamﬂabtuflﬁalplurahty of
the following described in detail with reference to
the att aCqvéss gPaginHssadmaieEal: Figure 1 shows a part

of a supp g[wfesQnaﬁM":»‘ Stbv Mrplnﬁ&@géchgn fia $€RRSkESm Y &ac e at1c way

mat eri al present, used to manu
a pl ur al intoypasfible embodiments of devices containing a NEG material;

- Figures 4 and 5 show graphs representative of gas sorbing characteristics of
NEG deposits subjected to the process of the invention. |

The invention may be used in all the cases in which the manufacturing process

of the device containing the NEG material comprises the treatment of the part onto

which said material is deposited with acid or basic solutions. Moreover, the process

of the invention may be used for the activation, at least partial, of the NEG material;

the activation obtained through chemical way according to the present process may
be then optionally followed by a further treatment of thermal acfiivation.

As stated before, the invgntibn is particularly suitable to be used in the

manufacturing processes of devices of the MEMS type wherein it is accomplished

the bonding of at least two supports, on one of which the getter is present. The

supports used in these processes are slices of silicon, glass, quartz or ceramic, called



devices containing said material; Figures 2 and 3 show
in cross-section and in an extrenely schematic way two

w@oasiowises enbodi ment s of devi ces contai ni ng a NEAT2004/000615
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material; - Figures 4 and 5 show graphs representative
of gas sorbing characteristicsgof NEG deposits

subj ected to the process of the invention. The
invention may be used in all the cases in which the

ptrdte ! s R SBEOR R geb M rthisKugsnar Bt Ognt gllimeters and
V\'fﬂlaﬁﬁet%'c@ &4 bé%bveér? aﬁﬁt@@@ Ixh& @O\glfﬁtli}ﬁét%fsd O(ﬁrt Qs%%e&‘er there are

sol uti ons. reover, process e |nven
beorwb,@ad,f with tdh@eraumt ﬁevlathlmﬂa thatactiva phrtp aftheaMEMS dehfbe and the

[i.a the acti.vation o ai.ned rough chenica
RSt ol SR e APh Rl o yrdmarecs to some
Oph(bué;ﬁﬁis| Yeviicds)] THeNHY rmatbriglt ﬂﬁﬁz ver @pbsRit 0P fhd E‘ﬁﬁé@ﬁpport on
activation. As stated before, e invention is

paYhiek if eonsifuaied {aibrem ghigle 1 eaned tha aciempdrhof thei dryice, that
DRERET # Ining Bt BE sBect B9 loBnb AR MIRARE Kot 3, ne NEG
omeatefialvikipcéfetably defosiped bstophe seindr. suppert,Sthp pmret@sew&@@lose the
st 6§ (Tl 75 echel apentS), bevspiap op s el eens isnre available
V\'*%]béd% MHABuie f&g&ﬁ@lbbé t8 dEnggt?‘n%é?thg%m@fﬂﬁ W g%ﬂ%b%ﬁit befause in this

limeters and di aneter
ancry3Deiseant inpaneqngpatibiity pedéernmbamwetn ﬁreede@batlpn od uinfegbtter and

Ve o018 e BRI e KBRS T bk obar b5 apade” ont

gevigciah pyursliy JfINEG Hegv¥its arsprbdent e the @k SO Bise, this ¢ ap wafer is
t housands devi ces. The NEG material may be deposite

orcRIpEe eIy spro¢ t difigrenh asensi thezanfsatr diffesent( workingrateps, but
th
‘é‘g’;@{%‘)gklg lﬁgltl/%r?gle%ér s@@s eﬁfﬁx’ %rt? %E t§ g%lf S glﬁgl ﬁ\é/?}/s 1n6ﬁ13 same

or a s nsor o

r anidmfaicamrlgl-hwEWaiﬁer l(blhasl\lECﬁ)p@rtsaffh@d 1l1§1d9£113>f @ﬂv&iéﬁ)into areas 12,
ppo t he one used t

d h
cllage - tﬁ%ging@fv? @ts 'i? rokeptier) g1k Ofé’HBCW#IéP@ yised to form
b %@b’l%ﬁng R1ddr® o %rstmgtlalf| EMES 2 ME @A bl B sP#881 2N in an

thus it T's possible to §£p03|t a greater anount of
getdael3, 18hd.. bibermus @btamedhfcs ewayptehtbramgh ragisntvopic chemxcal attacks

|nco at|b|I|t roble h si.tio ,
th bt PaSlreiier bR L Geel By il valis 13115,

F|aﬁ@ 'b? albotHoWaR 1920h a@feaﬁ oné P 1K 8ls' 19150 MY ﬁf& g%tter depos1t

plurality of NEG deposits are present: for the sake of

ealgels nr @eé,aprefmléy, sadd ﬁewpes% feragdwittlpast omethe bottom wall 16,
IO 8t 6ot B ROthe Ahre bl SEBRE NAREDSe ShRR0st common

technique of getter deposition in the MEMS manufacture is sputtering, and wall 16 is
the most convenient for said deposition being perpendicular to the arrival direction of
the material according to this technique. The finished cap wafer iO, wherein all the
hollows 14 have internally a deposit 17 of getter material, is then placed over the
support (not shown) on which the active components of the MEMS are constructed,
in such a way that the hollows 14 define the cavity of the finished MEMS device,
and that the walls 15, 15°,... and 16 form, together with the surface of the other
support, the walls of said cavity: The welding between the cap wafer 10 and the



obviously in the real processes all the parts of its
surface wll be always in the sane manufacturing step.

woad0s047588 has a upper surface, 11, ideally di vPdpUr20ewmo61s
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areas 12, 12', ... (defined n the figure by the broken
i nes), each of which wll ﬁsed to formthe closing
el enent of a single MENS; at “the centre of each area
12, 12, ..., in an area 13, 13", ..., there is

obt ai ned for ex | e through ani sotropi ¢ cheni cal
o SHBRIEEORk R (R aHES SmPersHE by MEM& e PSP IF Gayried out in

1 )

s e s VR PhollE b ecock 3pga 12,17, 27 ho Welfing rmay be
ocait@dioueby emy lslovdemeﬂnoﬂ fo7 exangle by aoatic opewéaticAonging.

said vice is formed east. on t otto [1 16

ant on 176 i oG By bF 35) kP RESeledE) iimamble a mota
f ynéthey McoRiurh NPafMGL, tSRRN niodahA Biiusf o0fthRh, or alloys of at
deposition in the NEMS manufacture is sputtering, and

wéﬂalst oge tHethgess megeds usfarhly f Brcosiwioy Oﬁetpt@lslilm) oiithy e:mngOY more

I
g%g%?egﬂ &wc?erdta%&ontgqg% ﬁgu{sﬁt}/o%l m%ﬁfse ! ' d Ca umﬁﬁlgxﬁ.l a

10, wher plemoaklb/ satte bafiré (b\bﬁdlilg m:ysew mingt balsuljedted to chemical
deposit 17 of %etter materjal, |s then placed over the
ﬁ% ofisIIBE

PO A%t e ihen S?IH@O&@M%H@@PF&@ Hesie sarg fprovided
t hen VR ﬁﬁé?m?g) Ratht Ut 8, whidrsS UG s@ ﬂi%g %/E%%ﬂdardlzed and
I il she

hol I ows 14 define the cavity of t
depiinézedatod obtaat SPWQﬁW\@Ifﬂests;Lﬂles&Sja,’ths corapdsel bothoreitl and basic

WAPIGO5. pich! oGy soRiEngare ot Seiie DO mamgd SUT and SC2
WafiREeid ¢heaRsket Remnkdsed 18 YPeRde; Bt sONitoh nhhRd &€l ¥ rmed of one

components of the MEMS are present is carried out in
t fﬁ’éﬂa(bﬁ Foluras) thmmpmmrhbycbemp,h@m parh o€ axygshatsd ovater and five

be carried aut
oAbttt e s Spalt PEb ekl SRl Rveen about
b(ElOdetridQBO Thethgeblugion Mained iSU2 i4sRemem¥r bee piy ok hodtdchiskc acid,
material, for exanple a netal such _as zirconium

t P& R A oXepaied Wates b igmarth af tistilsdowatpr, epd alw ifhis case it is
al Loy $ 1&hpahtdr&5tian8 (PéO t’@ ezﬁﬁr %t\/@lls‘fm{ggi(’ﬁﬁ ﬁ{e% whion SC2, and

Zl rconi UITPOY titaniu one Or nore
septohadly ds® bgtVstehE ther masilmg 81 nekla$ @), tRa B&p}ﬁatr ish@naxraﬂy rinsed

iR Bl s SoPton) ST akporti st antebiloiicr ratack of the

ClsBARIEE the Q\%f&ew&ﬂg‘&ﬁlc BAtRTiAMS BRI SarBEISs Wh1ch adheres to
provi ded nunerous washing baths of the wafers, who

c@ﬁlﬁos@uﬁc@n Whiles S@lnt!@n G demndesothe mistalic t@nm@maams Another

S s ths S th acid
OGBS R R SRR R e i i

exadig| @hidads &sdﬁl&mﬁﬁnﬁl’m@@ dofmpdsed between room temperature and about
120 °C, and also in this case is followed by rinsing with distilled water. Other

standard washings are with aqueous solutions of hydrofluoric or sulphuric acid at
differerit concentrations; a broad description of the different washing solutions used
in the field, and of their effects on su‘bstrates, is given in the book “Handbook of
Semiconductor Manufacturing Technology”, edited by Y. Nishi and R. Doering,
published iﬁ 2000 by Marcel Dekker, Inc. publisher (in particular, see pags. 87-104).

According to the process of the invention, during these steps of chemical attack



wherein the wafer is imersed in sequence; the
solution naned SC is fornmed of one part (by vol une)

w@tooaiwtsss um hydr oxi de, one part of oxygenat edPGEIE004/000615
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and five parts of distilled water, and is usually used
at tenperatures conprised betyween about 60 and 80 C
the solution naned SC2 is fornmed of one part of
hydrochloric acid, one part of oxygenated water and

P B0 B e VB s TP S 8 PRSP 14 e o

Wb dr Wl th tt§10 Etb'élf Ode S]ect@ﬂ do Ot isan@l drdatdbsO without the
bet ween t he was and the support is

gemssam C}f masKies fﬁWi thﬁ tQﬂﬁM@W Ipeefesitonent theszstier;i this aliews to have a
gglc ?ﬁ% ?@?lg dggcoElOl%lCCHl%Hﬁf%&Iuﬂﬁ%% &CléSSOfOI{CQ e gf)ﬁﬂﬁg has been

ermV| ng organic c

p@ilirhle@| @ﬁsbégmﬁl atlbegaps Wfaﬁarsa(:) ldarﬂu ﬂfea@@ppdnfnohewhich the active
sol uti1 on renoves the neta IC CO am nant.s
ArGEReentst ah dhe MEN Y desise u¥e dcqnﬁtr%%%é:f {hig| smgle” devices may be.

mg%gg}gdte&ﬂutgég%ﬂx%% WBterAineditbr i, acg&'g bkt er,

's ‘use nperat ures conprisé tween room
t enpeF@mxr 2 showls muomm}i @, almmmaiegosqhnmtaﬁd: wayasMEMS device |

f oI % I nga§p ‘%P‘ft ﬂl ilﬁ @lé!&%gs 8 l’ﬁt1}1§§‘ﬁ§1°8f The device 20 is

hY&hﬁ:ﬁ'stéin&fng%a?mr il 2pdrf2Btoidked fesRAother through a welding
concentrations; a broad description of the different

washearl efothess ‘Uﬁsp%@e@ﬂ‘lglﬁatﬁﬁ &om asappashal bisgenhdinpension, and in

eff ct
B T T o 8y BB g
\Egé)ﬁdg&eﬁhlhrieal’uf ﬁ@uglaole rhSa[tQ cutlﬂu@hk qiﬂﬁ‘dllrabl’y 24fied yt Miter ¢he welding
er nc i sher .. :
svp@@ﬂyn odiofe ﬁ@pnqestSt %@n 5 clbe Do 2 h%l%e%%‘?gﬁsf? dha cavity 24,
ag/eﬁg &P Fa t‘?lc be %ﬁ@n ctoﬂﬁgﬂed atm&#ﬁel‘éh Qi€ cavity is
sur ace f as of , the

the cap wa as vve ,
hmlleﬁnmsbjt%uffacmewa tphg Za;ietané rbyawaﬂlst lh@ Lfét t. eand tléedefscribed with

nGEEREPE P P ee QTS Ao PHE Sy TB APt g materia

t h@ GRAME n cﬁﬂt}ﬁZ@tﬂeoe\’é@ivé PaaNg of tifd MIHNES delick 64 Bélised. For the
and econom ¢ manufacturing process. Once the bonding

haskeefmimphsity bedrecue nplethpparpthdrelagtymhich fam thedlevige, such as
rt, .o ch t he C f
S U5P 26t ABHEDAIEEE Y -EETRPDOAE Rl MiPaeice

separ gtigge Byshewh fahditﬁelaﬂ)&@lgld MEM&‘ didcte, |3I0np1$>dﬁ&d wWith ihe process
in figure 1. Figure 2 shows in section and in

emfrtbmvng@h drghis caggaypoth MEMsie prde Ldcihe rﬂﬁi}%%eposﬂ 32 are
v T

OO R T UL ST ot 1 ol T Tt o

2Z]oginy slenhehtoofeeayity GSh éris stmcughs,chomedvel, rigss preferable than that of

figure 2, since, as already said, in this case the space available for the getter deposit

32 is smaller (with a consequent reduced gas sorbing capacity) and the production of
both deposit 32 and part 31 on a part 33 of the same support is more complex.

The formation of the getter deposit (17, 32) onto one of the two supports may
be carried out according to different techniques, for example by evaporation; the
preferred technique is in any case sputtering, which is the technique most widely

used in the industrial manufacture of miniaturized devices on planar supports, and



23; each of these two parts originates froma support
of bigger dinension, and in particular part 22

wa@eoogiomsmses from a support of type 10 after itPOEET20€€000615

10

15

20

25

30

cut along the broken Iines of figure 1; said cutting
is preferably carried out aftgr-the wel ding operation
of the two supports. Between the parts 21 and 22 there
is a cavity 24, which nay be under vacuum or contain a

gﬁ{] l l eg I\Z-F%‘;ﬂ)h ut eﬁlg t%o e Ii def% WS thid? ydegosdts with a

1@1161@&% fiogdfiuétions rogf rﬁifcﬁﬁﬁaeﬁs erﬁctrgnl,r fmi up Gotsomeaichs b6 micron,
of part 22 there is_the deposit of getter material 17;

f Wliléﬂhl Reve ap eges/ionyadigsion do sub%trqﬁeawﬁhoeéoswf RAFiclegENG th this
S LSS T LI 4
asf tthe dep@itt roptiatizihg et tior duagb;qoemtedcdppdloattrwx; tinpthe tca@6 of getter
Z,“sé&sh? RN B0 oA e HU D BBt shows
31 %Iﬂ\é}?éaﬁ@éhrfdc@ (blteRe gﬁﬁ Qnit Q)‘ftvl?blgﬁ’teoﬁﬁé I¢Boddr Mo@éover with

e getter deposit are forned on the sanme part
oﬁhls [usp)pmque 3131,s palssible tpanontrgltoga high degreerifsprecisien also the lateral

*13Blty 35 9508 SHOFSPPASEHY 55, S e eme

Slpaﬁaonﬁﬁea@hﬁeﬁdaoﬁgpmonom@hl s case the space
avai l abl e for the %etter deposit 32 is snal

th
consedibergetipedenosidl daar Formpmdl #dpacieddy ber %qﬁlgfated dunng the
p rtl%gt%e&llt %tholfhe Q:?éa:ﬂm%e&%ﬁhéal 36 uﬁgﬁjs Egﬁ‘glre AfalesPE the %@/o %(Jpports

ane sup nore conp formati on of
ge:hﬂerrgoebeaa ﬁﬁ'tlter adiatid2 during dledmndm‘g ¢fhmid suppsupplhs tilseady said,

Gl ORdiaBI RO Y 16 AT R 0P s L RGBT of some
' rhalﬁ?%dg QP&eg?éEét(a b Gt Habd Géhqﬁeﬁatﬁr@? all ﬁfer%n%b%eim 9F the MEMS

used i n the industrial manufacture of
mdwmbsuum@e thadefachesr e@emsep basasirthebgpplong eperativ-is ugually carried out

th al so ,of sputterin chn
PP O b BB GEP bERBYP SBoorts re
mr&E&@ﬁ‘ilﬁ‘arv%r}( b, aRd idMhd fR1 §t6p SOINE boRdisg e CavEy@T the device is
whi ch have an excel | ent adhesion to the substrate

widiéredtantobys dfe pamping| feem aptside ishinsiledtienitqying an pelive getter

aI O{CE) tfwgls regtrlge}lé; ot{)&g%/e? lnfd(ftf] gg&%sg%lte ngQ?sC ﬁ]{)feﬁ{iﬁlly harmful for

f Cthe bpSicanee CliRcbragk be éiei iavention, ilhﬁvm@ﬁfhs)fe apeddtiee getter from
deposits, for exanple, it is preferabl to have a

c dhein¥eaY l?ﬁgi*%‘@ﬁ dﬁythlwpéﬁtlgﬁo\%suée% 9 e%eﬁeg eping of the inner
m@g ek S lﬁnﬁ ‘El@w&g rbtegﬂLsn I1§15181‘%|§%69 Plt;e g &Jgrkﬁ" tﬁﬁ@ ﬁf’bviﬂch the getter
cocrahmd)dyﬁsoacaonl gh degree of precision also the | at er al
The invention will be further illustrated by the following examples.
EXAMPLE 1
" In this example it is checked the compatibility of a eupport with a deposit of
getter material with the combined treatment with SC1 and SC2 solutions. _
On three silicon disks of 2.5 cm of diameter a 2 pm thick deposit of an alloy
made up of zirconium, cobalt and Rare Earths is produced by sputtering; the deposit

is produced starting from a target of alloy St 787, disclosed in the patent US



| ocation of the deposit, ensuring that all deposits 17
or 32 are always in the sane position in each device

wo@boosppss20 or 30. The getter deposit 17 or 32PCEVEN04/(00615
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it has already been activated during the treatnent
with the cleaning chenmical sohytions of the surfaces
of the two supports, undergoes a further activation
during the bonding of said supports. As already said,

al | i.ng operatjons inpl he, heating_ of the two
= orr D) i Bl e s r S o s PR bt treated
CaluhdsS andlcohdiRSi8s HRITPGERRH 8an@ik! fof Mis GOTP ARE NS0 %ample is

f
the MEMS devi ces under manufacture rel ease gases; th
b amatiensgd ope d Atripptes gn asheadh loff SEAr salwibnolgapt @h@8r°C, then taken out,

' ' { | i m t. a , t dugi . .
DoTBrn g ich Sl b RBd u R BB BT AR prtperty “Fhedisd samle i
arftst ifrhdised inndk SEl1el@font fR then el he ST slaisd, ok pbh&d of 15
device is closed and thus the punping fromoutside is

i meinpies tipy sach-hgthn dhenripead; with glistilled water @adithen Wirisd with dry

stn?&)o glps to get rid of the undesirable gases,

poterftially harnful for the application. The process

of t h&heneatamples ab bbtaied aroinitially sabjeatetity @ vieial emalysis at the
of this operation, ensur

fromthe very begi pnin es a )
b&PHEr TIrRHR %gtooFﬂ?q]?e Ctll'i“h ﬁ’é‘?r}’%?lﬁ%% rﬂfe the &FP‘PEWIe agdy fhee possible
beeakERehi frdf HLApBat] fRfs B8l &Qthidhioh BRAi éﬂ&éttﬁ@baths sC1

getter can play S action. The Invention w

f 1nd 15612 thereus o detechrhgnt tofi éhef depboinrom tha sunplogs and=SkaMBE Eamples
1.h is.exapple it i, checked the conpatibility of a
sﬂ?ﬁ%?tw% Stah({rgatgse%%g?tﬁoﬁpa&éﬁ?ser material with the

combi rgpBsdquemiyTeie Vréd) sdfabledNble Shate®Blett iPRBcudl benches and
three silicon disks of 2.5 cmof dianmeter a 2 nmthick

deésBgted rthahtraatment pedes vapuusm af #HQ Shi fonydS deipiies; afietwards the

R s SNGE 02 BEAEGLER 1 IR
dirsedoxsded(G0) tdrptipataninehifired] 3ceorin@6id, the proceduteedetamd in the

of the applicant. The first sanple thus produced is .
SHandd A SEM rORE, Vailoe testiag prestues of 36" Par dhe resulis of the six

S i . e 1Sy | :
N N s A e O T
t Hewasuakeim auef gasisosed pai s¢vold shd péredjuart eentiowtr df degbsit) as a

with a flow of dry nitrogen.. The third sapple is first..
et Pt B GPRDR ARGt £ of R tgeded midiptied by
S Ghé!piRBure fo¥mehsRRY inOkbcfPaddal, MFAUHES S({Me gafimdiat 8 deposit); in
then rinsed with distilled water and then dried with ]
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'EXAMPLE 2 | '
In this example it is checked the compatibility of a deposit of getter material on
a support with the combined treatment with aqueous solutions of nitric acid at
different temperatures for different period of times.

Four samples similar to those produced for example 1 are prepared. The first

one of these in not subjected to any treatment and constitutes the reference satmple;



nitrogen. The three sanples so obtained are initially
subjected to a visual analysis at the optic m croscope

WO 2006l0¢1588 t he nor phol ogy of the deposit and t hBCT/IT2004/000615

10

15

20

possi bl e detachnment fromthe support; this first
exam nation confirnms that aftgf.the baths SO and SC2
there is no detachnent of the deposit fromthe
support, and that the sanples treated with said baths
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both hydrogen and CO comparable one to the other, and also in this case sensibly

better than those of the reference sample.



Also in this case the four sanples, after possible
rinsing and drying with nitrogen, are analyzed from
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of the loss of particles, confirm ng that the
treatments in nitric acid do yp1 alter these two
paraneters with respect to the reference sanple. The
four sanples are then subjected to hydrogen and carbon
nonoxi de sorbing tests as d ihed in exanple 1. The
results of the tests are régzgﬁ@ in figure 5 as
graphs from7 to 10 for hydrogen sorption by,
respectively, the sanples fromthe first one to the

fourt h ond processfor npaufactandg gr dgyics Whisintequites foedteworking a

to CO sorption b he. f our .sanpl e raphs 7 and thus

r BpF S?é’ﬂ{a%ﬁ%%&&ﬂ ﬁﬁgeﬂa},ggmgpsqlg‘gnerté}lé%&ggséepg anpl es in

hydr oger, g@esbsEQSarmtni evporaRdgeitdr ihigdial (7; G2 ibormed on a
noted fromthe graphs reported in figure 4, while the

sA treaupdoft (MBr sens t he sorbi ng characteristics of

the gett ' d 1
subsequetﬁ% Sﬂ’éa rrvgﬁ{ Ii]hvaf t8 ?P%%Z&??r%?ieg a{%&)? ré)e?g{/énr%%rﬁl is then
I ncr easitrgtddneith yideag en asidopbasinsdlatian; wad ue that is

about three tines that of the reference _sanple, and .

i ncr easithg SPdﬁé‘teélnE}lpé’ﬁﬁa‘éiil?ﬁ i Oéﬁ‘f“éjgl‘npfl}eoﬁgﬁ? SRAgE i @ device
one ord bh Yelfrireflile $rBRnEHHEE nbh RILFBRIMIS getter material,
tested \;e\‘aMt1 ndiﬁt%?liﬁc agcﬁlér, inesl% e_aéll, o] verzl ri seﬁ?o sgreb?rnrga?na
char act eoriis tused tooforipoit Hedsiy &l poion ofribe O0fase mtaetaBeidnasibe inner

to the other, .and .al.so 4 I.S _case._sensi.bl etter .
than '« nGBEbP! FE SPUPE AR a) 4R oSS w7 ARA el b E s i contact
process @k sfBRPARCt Uri ng a device which requires for

its working a non evaporable getter materjal, ) )
conpr 2si nd\ pieeess @resdinade sleiapd wherein g selution ponfaigsgmmonia.

evaponabl tter ' 17: is_ for ) . .
Chapoptt Qof RS sl 1 okl I O ORIaR i an acd
e\saleoed bineng &y diechlort ecidahydsflibrénadid,edtriecheid 4nd satphuric acid.

| east an acid or basi¢ soluytion; and - the so treate .
support i ¢ PHRSRSS; aﬁe?réawcteﬁm HEeicHh e tgea&e%nta’iﬂﬁhamg or basic
deyfitn \MIRARRisOPE Rkl REhtneRUinT £$adid QoREiSR VTCRAAbNIA B second
evaporabl e getter material, or is used to form at

| éeatment poat acd saitiohef ydrdchigiodeicch defines the inner
3238;5? f i Séabﬂocg%%écg{&%g ‘to %Pa%rh 1 r\]zvhseye(fr@ sgidV\@%ictehlast a ?r?ﬂnl%turized

mechanical, electromechanical or optical device.

6. A process according to claim 5 wherein said support is the closing
support (22) of a miniaturized mechanical or electromechanical device.

7. A process according to claim 5 wherein said support is the support (33)
on which the active component of a miniaturized mechanical, electromechanical or
optical device is constructed.

8. A process according to claim 1 wherein said non evaporable getter
material is selected among zirconium, titanium, tantalum, niobium, hafnium and
yttrium, or alloys of at least one of these metals with one or more elements selected
‘among the transition metals, Rare Earths and aluminum.

9. A process according to claim 1 wherein said getter deposit is formed by



with said space. 2. A process according to claim1
wherein said solution contains ammoni a. 3. A process
W@ews/dissg) to claiml wherein said solution cOPCHRITEE04A00615
aci d sel ected anong hydrochloric acid, hydrofluoric
acid, nitric acid and sul phurjg_acid. 4. A process
according to claiml1l wherein the treatnent with acid
or basic solution conprises a first treatnment in a
basi c .solution of ammonia and a second treatnent in an
aBiWteEBEut i on of hydrochloric acid. 5. A process
according to claim1l wherein said device is a
m ni aturi zed nechani cal, el ectromechani cal or optica
device. 6. A process according to claim5 wherein said
support is the closing support (22) of a mniaturized
nmechani cal or el ectronechani cal device. 7. A process
according to claim5 wherein said support is the
support (33) on which the active conponent of a
m ni aturi zed mechani cal, el ectromechani cal or optica
device is constructed. 8. A process according to claim
1 wherein said non evaporable getter material is
sel ected anong zirconium titanium tantalum niobium
haf ni um and yttrium or alloys of at |east one of
these netals with one or nore el enents sel ected anong
the transition netals, Rare Earths and al um num 9. A
process according to claim1l wherein said getter
deposit is formed by- 16 - sputtering.



