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M CROELECTRONI C, M CROOPTCELECTRONIC OR M CROMECHANI CAL DEVI CES "{ TheT 2009
present invention relates to a support for manufacturing 5 microel ectronic,
M croopt 0§l 654MRFsC Or m cronechani cal devices with integrgt Jﬁﬁ“yﬁﬁRQSIt of
gas absorbing nmaterial. Mcroelectronic devices (also called 1 ntegrated
electronic circuits, indicated in the field wwth the abbreviation ICs) are
the base of the whol e integrated electronic industry. M crooptoel ectronic
devi ces conprise, for exanple, new 10 geheration infrared radiation (IR)
sensors which, unlike traditional ones, do not require cryogenic
tenperatures for their operation. These IR sensors are forned of an array
~of sem conduct orSURRERT BORINOR OES FECTRONIA MICRGOPTOBLECIRGNIEGR N an

" evacuated chanber. M cronechanlcaT_deV|ces better known in the field as

"m cromachi nes" or its abbr eMIGROMEGNANIGAL DEVECES"opi ng step for

. applications 15 such as mniaturized sensors or actuators: typical exanples

“of mcromachines are mcroaccel eroneters, used as sensors to activate

aut onobi | e ai rbagShe MreseOnOEtionhatelddgs gRAr & aR@psRr dokemannfehsingf t he
size of a few mcrons, .or optic switches, wherein a mrror_ surface with a

size of tHe oRd@PelEFIoRiq, apickosRtpelealrenio A Migmcshamicnb dgvoesdwith ineaatadno
di fferent posl:l o(gﬂ%f @%@%%h%q?ﬁerbﬂght 20 beam toward two different

directi ons, corr spon "on" condition and the other to the

"of f* condit l on OMaﬂclewo:ﬁca&emerscwlsé called inhgrdtel blevwdigs ciaddits] MdiRteddevi ces
wll also be referred to with t eneral definition of solid, state devices.
| Cs are manuf Bcths 8al b}’?‘th ﬂlécﬁbﬂ?tﬂvﬂg‘? Wiprars ity bepre ohitho veholt infegetadt on a

pl anar suppor {4 f ' r e N neti c)
25 functi onal %F‘;gl“fmﬂ“?t erna 35?%0%@{%%1& ’Evlg ?éggn%cgafo%? slg’r g%ﬁ[ ¢ % ‘sgi%
t echni quem of peppantinbacdandiat@l (R iseofWmich| sniiltenadifbifdnkQ do not

m croopt oel ectroni c or _mcronechani cal, devices construction as well., These
are gener al | yIeGBHe sFyQeenis Fpmnm%ﬁeﬁ&gthmmauqmmf&m sensess axgifermedef sane

i1 con ~si i car eAEBEbomERThed MR AHASE, 13 SRR, SO Sl b,
di aneter up teva%ﬁatemch@mbeiacm[mbm‘emayvalfmms dbstesr ykndwrg in rthierbféeld ods devi ces

is constructed; then, at the end of the nuf acturing 1 8 O C T, 2005
“micromachines" or its abbreviation MMSs) are in developing step for applications

15 such as miniaturized sensors or actuators: typical examples of micromachines are
microaccelerometers, nsed as sensors fo activate automobile airbags;
micromotors, having gears and sprocket wheels of the size of a few microns, or
optic switches, wherein a mirror surface with a size of the order of a few tens
microns (um) can be moved between two different positions, directing a light

20 beam toward two different directions, one corresponding to the "on" condition and
the other to the "off" condition of an optical circuit. In the foilowing, all these
devices will also be referred to with the general definition of solid state devices.

ICs are manufactured by a technology comprising operations of deposit on a
planar support of layers of material with different electric (or magnetic)

25 ﬁmctionalify, alternated to selective removals thereof. The same techniques of
depositions and selective removals are applied to microoptoelectronic or
micromechanical devices construction as well. These are generally contained in
housings formed, In their tum, with the same techniques. The support most
commonly used in these productions is 2 silicon "slice” (said "wafer" i the field),

30 about 1 mm thick and with a diameter up to 30 cm. On each of these wafers a very

high number of devices is constructed; then, at the end of the manufacturing



WO 03/ 009315 PCTI I TO2/ 00466 --2 process, fromthese slices are separated, by
mechani cal or |aser cut, the single devices in the case of mcronaacﬁi ﬁ@s
of parts including an array of some tens of devices in the IR séstrlsiiBase.
The deposition steps are carried out with such techni quespag fppiigal 5
deposi ti o‘Hof['r"BW’Q/gapor state, generally defined "CVvD' fromthe English

"Chem cal Vapor Deposition", or physical deposition fromvapor state or
"PVD', fromthe English "Physical Vapor Deposition", the latter conmonly
indicated also wth the English nane "sffuttering”. Cenerally, selective
renovals are carried out through chem cal or physical attacks w th proper
masking, as it is well known in 10 the field. The integrated circuits and

t he m cromachi r e I 4N ' | f. OL; ramc
materials, es sﬁeiﬁ?elsgfl ’??/‘Egg%en%%%g%éc%ﬁ%?gt gg?ﬁ %érffl%rc glggro%g;&a@et‘f gﬂrce£ g?ng
inserted in thieviden& thdeatd sfahicommadhims adrysurts dnclodiny te arragnf semé osmhifl e,
etc.). On the contrary, IR radiation sensors are generally conprised in 15 a-
chanber, faci n‘ge"ﬁ’ﬁ% ¢ IR SERSPBSYef i ned as "wi ndow', transparent to the IR

radiation. In somenid Aol ALRIEA EMEd 1 dit Isholl SeciRfdel 3Bl clhibg ab! e
to control the gas diftusion I'n solrd state devices: 1 s for exanple the
case of fesroedeposition frommeapas staid) e paierallyy diefiged), "CVDT uftmg therr Brglishdevi ce
| ayers, can reach the 20 ferroelectric material (generally a ceramc oxide,
such as |ead tIi4ispagad VappiBapastiion” serRiysica APPSR Fropuyapsr sile & 'RYRanat e,

or bisnuth-| anﬁ'&ﬁmﬁ%.fsﬁmngf%ciall ?13%(21{1?%%&&0 " Qfarct‘éfﬁorgﬁggi\frgi%&icaéﬁ pfs, more

I nportant is gas contr a I'n I’R sensors an
m cr omachi nes. with tHehBngliah @amk "bivieangt Genetally, giative paasvdld yrepatdenduti n t he
25 chanber can, either sorb part, of the radiation or transport _heat by

convection froRiugR chpmigah vt physical altacks Wih nsopsr apaskingpasitos WelddorpiRg t he

nmeasure. |, r%gﬁgﬁachi nes, the nechanical friction between gas nol ecul es
and the noving part, due to the very snmall size of the latter, can lead to
sensi bl e devi ati orkhef im¢prateth eirdeird asd she dgiatontyeRinat i o ther esmpaulatefobar

nol ecul es such as water can cause 30 phenonena of adhesion between the

nmovi ng part arkRPlBnees pefrlis, orf erargicomatealsn essenidlofr mediaaal PrGieioBausi ng

the device's fall Ut ol doify HBrAMSNS Alfal Bostfoh A% afifaratus (a computer, an

automobile, etc.). On the contrary, IR radiation sensors are generally comprised in
15  a chamber, facing one wall thereof defined as "window", transparent to the IR
radiation.

In some kinds of integrated circuits it is important to be able to caxttrol the
gas diffusion in solid state devices: it is for example the case of ferroelectric
memories, wherein hydrogen, diffusing through device layers, can reach the

20  ferroelectric material (generally a ceramic oxide, such as lead titanate-zirconate,
strontium-bismuth tantalate or titanate, or bismuth-lanthanum titanate), zltering its
correct behavior,

Still more important is gas control and elimination in IR sensors and in
micromachines. In the case of IR sensors, the gases possibly present in the

25 chamber can either sorb part of the radiation or transport heat by convection from
the window to the array of silicon deposits, modifying the measure. In
micromachines, the mechanical friction between gas molecules and the moving
part, due to the very small size of the latter, can lead to sensible deviations from
the device's ideal operation; moreover, polar molecules such ag water can caunse

30  phenomena of adhesion between the moving part and other parts, for example the

support thereof, thus causing the device's failure. In the IR sensors with arrays of



WO 03/ 009318 3 180CT20D5 PCTI 1 TO2/ 00466 silicon deposits or in the

m cromachines, it is therefore fundanmental to b e capable of ensuring the
housing to remain in vacuum for the whole device life, In order t@ 0% NN ze
t he gas agﬁﬁgﬁ'&ﬁsthese devices, their production is usugkipdreandscted in
vacuum ch 3 resorting to punping steps before the 5 packaging

t hereof. Anyway the problemis not conpletely solved in this way, because
the sane materials which formthe devices can rel ease gases, or these can
perneate from outside during the device l3fe. To renove al so the gases
entering in solid state devices during their life, it has been proposed to
use materials that can absorb them These materials 10 conprise those

commonly referred to as,"getters eneral l.y. metals such as zjr.coni u
titanium vanaﬁﬁ?ﬂﬂé)_ Pﬂﬁi‘%r}?y}e 'P%?ﬁ‘g%‘fcﬁ'?'ﬂcs’d?'lls;{ﬁ‘(?ﬂ" ?‘H@F‘E‘ﬁ?taﬁhﬁ? Wﬁ&e
transition nmetgdnsuig the hohdn @R rbMadlif ¥Rk B tRd WHOIBYEicOAW, Ng a very

strong chemcal affinity towards gases such as hydrogen, oxygen, water,
carbon oxi des andni erdenivemmisizs thetgap goennadthesd devieast Sremaprodugpecist i ¢ f or

noi sture sorptjon, 15 anpbng which inly the oxi.des of alkali or

) kal | ne- ear { Heaty FrdiRa s S8t bl dnGertiog fubimeng s Bbtore the

particul arlsy glp’z@ 8 théréof! Qﬁmyvdag tHE PFIYIRR s 1Bt cotnPRiPGEIVER RAhRMyay

US- A-5, 760, 433 and i n publisheéd Japanese patent applications TP-11-040761

and YP- 2000- 403guscithe famamieterials viichefosmribe devickssan rfesbefgases, endhngsl @mni n
atent US 5,921 461: finally, .the use of s absorbing materials in 20

lrc:‘i cr omachi nes ?démﬁésmnb@bts%&du%&%ﬁ'ﬁ%@vﬁcﬁﬂf%e articl eg" Vacuum packagi ng for

m crosensors by gl Bs fentdvlel AQNhBHAKsCnROMES R Yolid ¥tatd ddvRREduRkg Bein lifeUR! | shed

on techni cal dlour nal Sensors and Actuators A, vol. 43 (1994), at pages
243-248. Local hasebeapepupossi ¢f ugasmatosads bhalg camtassothl thepmnTlse oatenalsd by

CVvD or spuyttering.during solid,state device oducti ve, steps. wever ,
this procg1 urecqr%p%s%{hi%e[g WW%HF@F&ttgd%jg%%f% rglegaﬁs tHEL 28

devi ces, si ncesifdaginkle AR ifhn0 Dariivikl GiiGRSAr R ithda R, @F iaBbysIUEleR D W@ VIE&GS
production inplies the need that the total process is added with a step of
| ocal i zed deposansition witatshiveithrarecarsh clegeemés af hlnminemy hadng ut vertyr Suagig t he
operations of resi.n,depasition, resin lLocal ,sensitization through.

radi ati ons (geTERUF FIANP, XA s §a5eL B B HOEEDy PSRV BiSh SETEPT 8 Bes  n
30 gas absor bi il #BdRhd dseslARATA] MY st BURESHUSREIfle iR AbisRite EHPtiGLSI N

acid of the
15  among which mainly the oxides of alkali or alkaline-earth metals. The use of

materials for absorbing gases, particularly hydrogen, in ICs, is described for

instance in patent US-A-5,760,433 and in published Japanese patent applications

TP-11-040761 and JP-2000-40799; their use in IR sensors is described for

example in patent US 5,921,461; finally, the use of gas absorbing materials in

20  micromachines is described for example in the article "Vacuum packaging for

microsensors by glass-silicon anodic bonding" by H. Henmi et al., published on
technical journal Sensors and Actuators A, vol. 43 (1994), at pages 243-248.

Localized deposits of gas absorbing materials can be obtained by CVD or

sputtering during solid state devices productive steps. However, this procedure is

25 not very appreciated by mamufacturers of these devices, since the deposition of the

absorbing material during devices production implies the need that the total

process is added with a step of localized deposition of this material, generally

carried out through the operations of resin deposition, resin local sensitization

through radiations (generally UV), selective removal of the photosensitized resin,

30  gas absorbing material deposition and subsequent removal of the resin and of the

gas absorbing material thereon deposed, leaving the gas absorption material



gas absorbing material thereon deposed, |eaving the gas absorption materi al
1 B OCT 2005 WO 03/009318 PCTI 1T02/ 00466 4 deposit in the area from which
t he photosensitized resin had been renpved. Moreover, the depositt bBCt High
gas absor ial in the production Iline has the dis t hat
|ncrea5|n§b@%éﬂﬁ%§%er of different steps of the process anggﬁ?ﬂhﬁﬁgﬁ
materials therein used, also the risk of "cross-pollution" anong the
different 5 chanbers in which said different steps are carried out
increases, with following possible increase of waste products because of
contam nation. The object of the present invention is to overcone the
above- descri bed problens of the prior art and, particularly, to sinmplify
t he manuf acturi ng of S state devices, 10 Thi s object s achleved

according to t I‘?EP%‘F efe ?Iﬁ%'eﬁ?ﬁ“il grhugh the é’hgt?ﬁ?ﬁi‘itfzefl oﬁesmn%ﬁﬁlu?’%“é‘t EFIeEd.

m croel ectroni ggop ﬁﬁ%ﬁ:lsﬁcotfw ggormn RGN 10 Gé’tio(ﬁqﬁle hasfe MBI N
characteristics o re speC| In claiml an characteristics
of which are sﬂsadﬁanmgelﬁmttlhﬁeimﬂg mmmmhelr@ifmﬁferﬁitestwspﬁahe podcetdiend o¥ent i on

is practically sim]ar sjlicon wafers commonl y used in_ in
havi ng, howevetl® 'aatﬁaéls %rsmdfsp@r@lﬁﬁhﬁ@rm%ﬂ 1% crogstpollufien nympngithe éﬂ%ﬁ@g

deposits) deposhiRtt-Of QnidiCsadt! st MpWike BartBE ot SlPBLAC Wil
m cronechani cal devices are cons ucte e ifnvention W e described
bel ow wi t h ref powiide itceeathef \dam\pmgacts becawks cffvonBhinatidng. 1 shovvs in

per spective, partl%ly in section, a first possible support ordin to
the invention:; - 16, PEGSERY BIYEMtiGH &mt%pvwgngdba@qur eqerige -
Figs 3-5 repre i IS i ce
starting from ?ﬁé“%ﬂﬁ%ﬁ%@% rifr BASSE pordi SRERL B InE mib s TR .S@%’f
partially in sefmtedevicea second possible support accor di ng to the invention;

- Fig. 7 shows a se tional ,view of support in Fig 8 represent a
sol i d stat & devi ce ToHtRIsshi ashievedhnccgpins to the PF?Sﬁﬂt IB"GT'&IHH Wlﬂﬁ FPrerisibus a

sect | onal vi el ABGHHE Sl dludiit! RiclSUiEA-ARIRE bR GHmeRutkP ko, T om

t he support of

the main characteristics of which are specified in claim 1 and other charactenstics
of which are specified in the following claims.
The support of the invention is practically similar to silicon wafers
15 commonly used in indusiry having, however, a gas absorption material (in the
form of discrete deposits) deposited onto the surface on which the microelectronic
or micromechanical devices are constructed.
The invention will be described below with reference to the drawings in
which:
20 - Fig. 1 shows in perspective, partially in section, a first possible support
according to the 1nvention;
- Fig. 2 shows a sectional view of the support in Fig. 1;
- Figs 3-5 represent operative phases for constructing a solid state device
starting from the support of Fig. 1;
25 - Fig. 6 shows in perspective, partially in section, a second possible support
according to the invention;
- Fig. 7 shows a sectional view of support in Fig. 6;
- Fig. 8 represent a solid state device obtainable from support of Fig. 6; and
- Fig, 9 shows a sectional view of another solid state device constructed
30 starting from the support of Fig. 6.
For the sake of description clarity, in the drawings height-diameter ratio of



For the sake of description clarity, in the drawi ngs height-dianeter ratio
of 1 8 O CT 2005 WO 03/ 009318 PCT/1T[ 12100466 5 supports of the i h@eHiliBH
and | ateral dimensions of gas absorbing naterial deposits upon the base are
exagger at respect to real dinensions. Moreover, i ngs,
supports g&%m%(} s represented with a wafer geonetry, tthhﬁgug&ﬁP%M/dls

of material, because this is the geonetry comonly adopted by the 5
producers of solid state devices, but this geonetry could be also different,
for exanple square or rectangular. In fi,gure 1 is shown a partial sectional
view of a support 10 according to a first enbodinent of the invention. Said
support, 10, conprises a base, 11, having the only function of backing the

support and devices degiyvin erefro nd. 10 constjtute arI t he, whol e
Tl Cknese. of o HIORS T AeutPROR rod B8 GFICTRARE | Ghot 855 BRG cOAEnEL |
can be a netal ,deﬁos‘r’t@hﬁ& %cb%s&é:@%agfg’érﬁecﬁﬁﬂh &%%%dmﬁhﬁf)ﬁ M&rﬁoﬁa‘r' i con.

In areas 12, 12'] of the surfacCe of base 11, discrete deposits 13, 13',
of a gas ab@mrd:rawglgmamlmm araradarvaqbtrqnmmwdﬁmh] awvéggedapw; thet wrae

covered with a, 15.la tlb|6WIt

production pr oé%‘gsmkrﬁf@‘%gy’i b?& an@ d %QWHBI?‘X OPE?FI ]i”\ﬂ\%
subsequent | y d%?&ﬁl%grst&es’oﬁﬁrktité’ de%@sﬁbﬁﬁ'%s 'g@&neﬁ%%ﬁlﬂ%@ﬁl‘s@%ﬂf&@hﬁ fgevi ces
or MMs, or It can be even itself I ayer whi ch t hese devices are

constructed (fcmarewarsgwemmctmg@lm nes novi ng parts can be obtained in this
| ayer by reaning arts t of over t e, f| 0 vi ce' s sol dering
can be possibly ma Q i?‘ H?qad??é'{lgcfﬁﬁtl%ﬁ V&Yt algppggqglaggorgm 4n Fig.
2, in layer 14 ﬁrét%n%b’dhﬁéxﬂ%@%%‘ﬁeeﬁ{mdﬁﬂﬁ Cl%p%réiio cohiprises a baf!l €1 ! Rihg

real i zed passages 15, 15' ., having function of exposing the gas

absor bi ng mat erthaabnlyoﬁmhbolabﬁimapihmg éhcsamppounmmge\seqsp@rmmg)ﬂnemw 15,
15, ..., .can be nade ect enoval 1 on deposits.13,

T, ., tH?ou&ﬂHSt%e? Yn‘%‘et‘ér ‘P]lﬁl e"ﬁnB c}/‘fhlé;] i‘f"’ctﬁm 8‘?@ eaBor bi ng

material utili zgelihokrsH EPRS haferthPeanBe a metal, aC@é?aIHﬁ: 2R¥ass BRA Sdrhidbnduces, from
t he phenomenon of |ost particles, chosen anbng nmatérials comonly call ed

getter, capabl @r@iﬁrahb&mlndmmng vari ous gas nolecules, and drier materials,
specific for the atﬁ 13“ ﬁﬁ Wattﬁ sthte of base 11, discrete deposits 13, 13, ... of

a gas absorbing material are obtained. Then these deposits are covered with a

15  layer 14 of a material compatible with ICs or MMs production process. This layer
14 performs duty of anchorage for layers subsequently deposed thereon to
construct ICs, microoptoelectronic devices or MMs, or it can be even itself the
layer in which these devices are constructed (for example micromachines moving
parts can be obtained in this layer by removing parts thereof). Moreover the final

20 device's soldering can be possibly made directly on the edge of layer 14.

As also shown in Fig. 2, in layer 14, in cén‘espondence of deposits 13,
13,..., are then realized passages 15, 15, ..., having function of exposing the gas
absorbing material to the atmosphere surrounding support 10. Passages 15, 15, ...,
can be made by selective removal of layer 14 upon deposits 13, 13, ..., through

25 | removing techniques known in the art.

The gas absorbing material utilized for depesits 13, 13, ... can be any
material free from the phenomenon of lost particles, chosen among materials
commonly called getter, capable of absorbing various gas molecules, and drier
materials, specific for the absorption of water vapor.

30 In case of a getter material, it can be 2 metal such as Zr, Ti, Nb, Ta, V; an

alloy among these metals or among these and one or more elements, chosen



30 In case of a getter material, it can be a netal such as Zr, Ti, Nb, Ta,
V; an_ alloy anmong these metals or anong these and one or nore ¢lged@Enii,
chosen 1 8 0 C T 2846 WD 03/009318 PCT/ I TQ2/ 00466 -6 anong Cr, M, Fe, Co,
Ni, Al, Y, La gnd rare-earths, like binary alloys Ti-V, Zprr¥rexdoiadee and
Zr N, t eWREHY38 oys zr-Mh-Fe or Zr-V-Fe, or alloys with rore  conponents.
For this application, preferred getter materials are titanium zirconium
the alloy of weight percentage conposition Zr 84% Al 16% produced 5 and
sold fromapplicant with nanme St 101 the-gl-l oy of wei ght percentage
conposition Zr 70%V 24.6% Fe 5.4% produced and sold fromapplicant with
name St 747(r) and the alloy of weight percentage conposition Zr 80.8% Co

14. 2% TR 5% (wh ' ' .e- h, wttri l.ant.h )
Chereof ). pr oudERRE ShdByTe G4 o Abdhilcant e srisedon pioys, Tl & he
getter 10 mat eni Fr-FeSaiPVr-bRMer¢laVlofd 28 MA-PEdr -V IR oPRAUEYLHEE more

phenonenon, it can be properly treated so to reduce or elimnate said :
phenonenon, forompenepise Forr dbighappiicpizon. i prefertadt @ettery matendneaei fdaniumsat nent .

| £ dri terjals, t f er abl v..chosen, t he oxi f
Lkl or al kafrirEug, R sy b ERE e s e Ror PR ? S0 &L e BEEed*® ©
cal ci um oxigle, and Bodafomt E%?licﬁﬂeﬁxitﬁoﬁarﬂ@g? HAPEthe AoeRYi JEapHEPEREnREOD] ens

during production, use or sposal of devices containing it.” An oxide |ayer
may be obt ai nedohpesitionsZait%-VidhBadle 1A%, pwduaed end solddeerh vipplpant vath ng”

t echni , d It | | kal.i ne- th t al, . of i o d
b at nmspher o 8 S0 cal (R.AuRh of el osige pro o LB tage of
oxygen is presenby,-$R SNA(whasinMIRAks bSrafles)Vathes IRtiah#mosi d8ixdittd Ng

deposition. These |ayers are generally conpact and free fromthe probl em of
| ost parti cl estheBofp prodiced and 30ld from appliganbeithimamn8d78hringede theogaiter

t echni f I I, d jti , d t hi in th bet
hbout. 05 Hha BT Rot PARBRtA % AT IF (G PR BRIl S ohes, | gas
sorption capabilpbily k8238 s§ %6 RBLY B WirhBEICA phbohRndl, e Biaghe cirBigkness

val ues deposition lines are extended w thout any real advantages on
sor ption properpamigl siSzitlg deposalisg tieasent. at er al di mensi ons variable w thin

11 de,anges depenc g 2l sl IRkl SR miBT ot s vl o
alkali or alkaline-earth metals; particularly preferred is the use of calcium oxide,
15 Ca0, that does not pose safety or environmental problems during production, use
or disposal of devices containing it. An oxide layer may be obtained for instance
through the so-called "reactive sputtering” technique, depositing the alkali or
alkaline-earth metal of interest under an atmosphere of a rare gas (generally
argon) in which a low percentage of oxygen is present, so that the metal is
20  converted to its oxide during deposition, These layers are generally compact and
free from the problem of lost particles.

Deposits 13, 131, ..., can be obtained through known techniques of selective
deposition, and have thickness in the range between about 0,1 and 5 pm: with
thickness values lower than the indicated ones, gas sorption capability is

25  excessively reduced, while with higher thickmess values deposition times are
extended without any real advantages on sorption properties. Said deposits have
lateral dimensions variable within wide ranges depending on final destination
device: for example, if utilization is expected in ICs, lateral dimension will be
within the range of some micron or less, while in the case of MMs, dimensions

30  can be included between a few tens and a few hundreds micron.

Material constituting layer 14 is one of the materials normaily used as



within the range of some mcron or less, while in the case of M,

di nensions 30 can be included between a few tens and a few hundried§Chil® on.
Material constituting layer 14 is one of the materials normally used as 1 a
OCT 2005‘)‘;\61%3 3699318 PCT11T02/ 00466 -7 substrate in sol pgrarélmssevi ces
production; 1t cCan be a so-called Ill1-V material (for exanple, GaAs o InP),
or preferably silicon. Layer 14 can be obtained by sputtering, epitaxy,
CVI7 or by others techniques known in the field. It has a variable

t hi ckness, which is generally |Iower than-@0 pmin areas free from 5
deposits 13, IT, ..., and preferably within the range of about 1-20 im To
hel p adhesion, layer 14 is preferably realized wth the sane material as

base 11: f mhi pation is sili : L i.ne). f
base 11 "and. SHRRRE BB ekRrt iehSan’ Rg8be S ho eI Y BrEtR G [ hyer
14 can al so be ckimabedatius WPyl b bRGerkily GREH. CBdyer 1 sRBRSHBLERBd Hhor

exanple formng an oxide or a nitride, in view of ‘the follow ng operations
of devi ces prodpitering. eBiaspoCVE ar byrahery tedhniques fnewann the .i Brhagam be

therefore utilized in.the production of. soljd.state devices of.every Kkind.
As appears fro%aﬂa?oé?/irﬁ&’ﬁgmsﬁeg@'rc p’tsi %ef‘i‘,eraifux @Wﬁb&ﬁ%ﬂs%@ﬂlﬁé{fz’% rﬁgﬁ'&/ for

utilizationsor delwmns,i1@*,i..%&hh?fbfer$51ydﬁﬂms&ie&a@§emo@tblsm Qg material are
"uncovered", that is, exposed to external atnosphere. To avoid the risk of

excessi ve passi vat lorhelnadhgsionglarer I istrmeferaghsrenl Yl ther sagie mpteripkag hen
preferable to keep, .su rts_inside boxes under iner at.ms I f

Mot ance. ar gon "G He yPRee S guRBinglon R Sifeot|She" B poiveyyRias) B dinss, 11,
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particularly referring to m cronmachi nes production. However, the sane

support coul d be Upptrn suetace of layenif en gisors bedted thus mailiSing ¥s gbemises. Upon
areas of suyrface of .lL.ayer 14 wthout passages. 15. .15'. ..., 6 .are .

manuf acturgéj sf?ﬂg?%?gg% ro?ﬁ?ﬂvl\)@? Eognm£%%§%9hg Wé?’l%vb%‘ytog,%ws%lgmg zed as
el enents 30, 3@perations dfdeVices pradudffogn structures 30, 30", ...production
(including 25 contacts for outside electric connection of every single
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description, in supports completed and ready for utilization or commercialization,

15 deposits of gas absorbing material are "uncovered”, that is, exposed to external
atmosphere. To avoid the risk of excessive passivation and damaging of the
absorbing material, it is then preferable to keep supports inside boxes under inert

. atmosphere, for instance argon or dry nitrogen, as known in the art.

Figs. 3-5 show a possible use of support 10 in solid state devices production,

20  particularly referring to micromachines production. However, the same support
could be utilized for manufacturing other solid state devices.

Upon areas of surface of layer 14 without passages 15, 15, .., are
manufactured structures comprising micromachine mobile parts, schematized as
elements 30, 30, ... in Fig. 3. When structures 30, 30", ...production (inciuding

25 contacts for outside electric commection of every single micromachine, not shown
in the drawing) is finished, a covenng element 40 is placed over support 10, as
shown in section in Fig. 4. Said covering element is generally realized with the
same base 11 materials and it has to be easily fixable o layer 14 (silicon
utilization is preferred). Covering element 40 can have holes, 41, 41, .., in

30  correspondence with areas wherein, on support 10, structures 30, 30, ..., are
obtained and deposits 13, 13", ..., of gas absorbing material are exposed. In



sanme base Il materials and it has to be easily fixable to layer 14 (silicon

utilization is preferred). Covering el enent 40 can have holes, 41, 41', ...,

in 30 correspondence with areas wherein, on support 10, structur Beqiiq N®O’
al

..., are obtained and deposits 13, 13', ..., of gas absorblng are
exposed. 5089 8CI 7005 WO 03/009318 PCTI | TO2/ 00466 -8 pafiireybd@se each of
sai d hol e f € so wide that, when support 10 and covering elenent 40
are fixed together a space 42, 42', ..., is obtained wherein a structure
like 30, 30', ..., and a passage 15, 15", ..., giving access to the gas
absorbing material, are contained, so tha&-this latter is in direct contact
with space 42, 42', ..., 5 and is able to sorb gas possibly present or

rel eased during tine in said space. Finally, single mcromachines, as the

t 5 d I: e
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7 show, parti aleleménn46 aed fios togethagarsﬁaqaoﬂsnb‘le el iobthimednihepém allsﬁni‘chﬂe
support of the_jnventi on Also in this case a support 60 conpri ses a base 61
of the same kilk§ 30d0dinefrd drieassge s d 5% 1-p BT AL fodher EWepbSORRS | n
which are obtaj NG

and fitted to con?rgalnrhglags ng(gngéartcThlS1atwer|S§$%dﬂg€tgés?ﬁn%%t%&ﬁ§§§q§%a? .Q'."'."’Thanks

to its pecusi amnthab lablesio soinfgas podsitin prévastobiclened duting itimd i 4dié spasenbl y
made up of base 11 and layer 15.14. Fi g, 8 represents_a solid_state device
80, in particulfinelly, ppglegriceomprkinagascipe oearremréseéltﬁdamn%a Pr BROSIAIRE BY 60 of

Figs. 6 and 7, S ot b

reference to Fr"g{s&%gﬂg "Q’r?zg B@ﬂ?%ﬁ bﬂdﬁéov@r%% d‘?é@%d pr ovi geg W th
hol es 71, 71', adhesion dteg0r r espondence with areas wher ei n, on support 20 60,
structures 72, 72 . are di sposed and gas absorbing naterlal deposits
63, 63', are expo?éﬁ# 6)anda7 shaw,areailyoin *ﬁ@%r%ﬁé@%ﬁoﬁ@’r gehodmesab of t he
resul t of |c 9 he
nventi on 19 uitd fipeleSEARAERARSR Ried i 0, bale's Shch Ho cPHPARG s 18 o0

of as base of tixess@nieind land tdinens2énsadHase th@réa@aelwaesmﬁban bt @ whivhhiree i s
constructed is a traditional one, wthout gas abspr b| n mat eri al deposits.
Hol | ow 65, obt &PRéRedihedpws 65663 -61locligedin aisas6s 62" fitted to comtain gas

absorbing material deposits 63, 63', .. . Thanks to ils peculiar hollows

conformation, base 61 can substitute the assembly made up of base 11 and layer
15 14,

Fig, 8 represents a solid state device 80, in particular a micromachine, which
can be obtained from support 60 of Figs. 6 and 7, through a process similar to the
one described with reference to Figs. 3-5 and utilizing a covering element 70
provided with holes 71, 71, ..., in comrespondence with areas wherein, on. support

20 60, structures 72, 72/, ..., are disposed and gas absorbing material deposits 63, 63",
.., AT€ exposed.

In a variation of the processes defined above, the result of which is
micromachine 90 shown in figure 9, support 60 of the invention is utilized as
covering element of a solid state device instead of as base of the same. In this

25  case, the base on which micromachine is constructed is a traditional one, without
gas absorbing material deposits. Hollow 65, obtained inside base 61, forms thus a
space for housing mobile structure 91 and, at the same time, the passage 63 giving
access to gas absorbing material.

In the same way may be utilized also device 10 showed in Fig. 1.

30



space for housing nobile structure 91 and, at the sane tine, the passage 63
giving- access to gas absorbing material. In the sane way nay be qtg’ BE G
al so device 10 showed in Fig. 1. 30 1 8 OCT TOO 9 CLAIMS 1. A support
(10, 60) for manufacturing mcroel ectronic, mcrooptoelectronic or
m cromechani cal devices, conprising a Base (11,61) having functions of
mechani ¢ support, with a gas absorbing materi al deposited on said base in
form of diagwete deposits (13, 13',...; 63, 63",...) which are at | east
partiallx exposed to the atnosphere present nearby said support (10, 60)
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chosen aftid gist made of a material in which said microelectronic, microoptoelectronic or

micromechanical devices or parts thereof can be built, or of a material on which materials

for the production of said devices can be deposited, or of a material on which the soldering

for the final sealing of said microelectronic, microoptoelectronic or micromechanical

devices can be realized.

3. A support according to claim 1 or 2 characterized in that material with which said

base (11; 61) is realized is chosen among a metal, a ceramic, a glass or a semiconductor.

4. A support according to claim 3, characterized in that said material is silicon.

5. A support according to claim 1 or 2 characterized in that said gas absorbing

material is a getter material.

6. A support according to claim 5 wherein said getter material is chosen among the

metals Zr, Ti, Nb, Ta, V, alloys among these metals or alloys among these metals and one

or more elements chosen among Cr, Mn, Fe, Co, Ni, Al, Y, La and rare-earths.

7. A support according to claim 6 characterized in that said getter material is

titantum.



metals Zr, Ti, Nbo, Ta, V, alloys anong these netals or alloys anong these
netals and one or nore elenents chosen anong G, M, Fe, Co, N, A, Y, La
and rare-earths. 7. A support according to claim®6 characterized i1“3tug?t2005
said getter material is titanium 1 8 OCT 2005 10 8. A support according to
claim6 characterized in that said getter material is zirconium 9. A
support according to claim6 characteri®zed in that said getter material is
an alloy having a weight percentage conposition Zr 84% Al 16% 10. A
support 8ccor @i Rgpfot atcrding whakhhet&®rchamcetived hatthatasaid getteemaiadrisal is
an alloy , having a wei ght percentage conposition Zr 70%V 24.6% Fe 5.4% 11.
A suppor Erg¥¥¥Pdi ng to claim 6 characterized in that said getter material is
an all oyg havi i . Al i L 9 s L 20 5%
wher ei n %R neaAg%p ﬁgx‘@?g%&gg?{% Eﬁ%? tri u%m?idn@htgﬁu%{do%ﬁﬁa@# %t%lrge":sg.? 12.
support &adog aiweight peroergagd compmisiton|Zro84%2-Aldibs#.act eri zed in that said gas

absorbing. material is a drier material. 13.. A suppoyt accordi to,claim12
charact e&pzed i PP ACLY '&8&?%@%&#@#’&&?@@%@@%%@%@%&%@ of

al kal i Ohaﬁhéﬁ!\de ‘tﬁ%&ﬂam&siti%ﬁ-&ﬁowvmﬁ%@é%‘ﬂ! ng to claim13
characterized in that said drier material is calcium oxide. 15. A support

accordi ndlt o dnwippbrt abcirding lto olain 6 chAmcttizet inbat said gdtter matdarial i ancalloy e
deposits, (13,13 .....; 63, 63  ...) O o ARSqr b, erial .haye a

C b Cknes LAYIRE Aiviriehtpercintgas composiioy 2 B3°CH 13 P TR Ry b SHCmes, -
wher ei n {hae BBE hiAlmO fanMinGh ordhddr mdMeres.(14) is nade is a sem conductor
material. 17. A support according to claim 16 wherein said material is

silicon. 128. A sumpesh accgedipg dp nepet of ¢laimnsn 12 oo rdiapactegized |inythat ¢aid)gasas a

t hi cknes LDl n . ra 1-20 19. Use of a support of claiml or 2 as
coveri ng%%%%%%?#%ﬁﬁ@%%g&]&é }ag]n of a m cronechanical device.

13. A support according to claim 12 characterized in that said drier material is chosen
among the oxides of alkali or alkaline-earth metals.

14. A support according to claim 13 characterized in that said drier material is calcium
oxide.

15. A support according to one of claims 1 or 2, characterized in that said discrete
deposits (13,13’,...; 63, 63°,...) of gas absorbing material have a thickness within the range
0,1-5 pm,

16. A support according to claim 2 wherein the material of which said layer (14) is
made is a semiconductor material.

17. A support according to claim 16 wherein said material is silicon.

18. A support according to claim 2 wherein said layer (14) has a thickness within the
range 1-20pm.

19.  Use of a support of claim 1 or 2 as covering element in the production of a

micromechanical device.



