WO 03/009317 PCT/I1T02/ 00465 -1 "SUPPORT W TH | NTEGRATED DEPCSI T OF GAS
ABSORBI NG MATERI AL FOR MANUFACTURI NG M CRCELECTRONI C, M CROOPTOELECTRONI C
OR M CROWECHAMIEBAL DEVI CES' 5 The present invention rel at ®ETHO02200365pOT t
for. mnufacturing mcroelectronic, mcrooptoelectronic or m cromechani cal
devices with integrated deposit of gas absorbing material. M croel ectronic
devices (also called integrated electronlc circuits, indicated in the
field with the abbreviation ICs) are t hel base of the whol e integrated 10

el ectronic industry. M crooptoel ectronic devices conprise, for exanple, new
generation infrared radiation (IR) sensors which, unlike traditional ones,
do not require ORYFIORT WIEHPENEEGRATEDODEPOSIT OGL(éAStABSORB’BﬁQe I R
sensors are- fornmed of of sem condu , tRe[r LR 9sits, for
exanpl e silicon, apMangedilp MANYESSHILRIE strectrani cal devi ces

(better known '”)njflfRébﬁ*rgEi%%‘%rl R G A% MREROMAOIANIEALVBYTTRES" o i s
abbrevi ati on Mvs or applications such as
mniaturized sensors or actuators: typical exanples of micronachines are

m croaccel eroneters, used as, sensors to acfivate au |Ie [ ,
M cronot ofs, havi Ref g@EEEIta il ERiBe k @ﬁa%he s@ ofsupﬂ%r? 2 mmﬁfafg‘?vg@m crons

(gin), or opt]gc SHLLLRES mlm%gﬁ'eﬂcﬁoﬂﬁ Iof MlicrotfcbiRffeatdbiicés Witk entefratdde or der
20 of a few tens mcrons can pe noved between two different positions,
directing a Hdpgbit obgamababrbing thateriali f f erent directions, one correspond| ng
to the "on" condition _ and.the.ot the "off; nd| tical
circuit. In the fMl‘FYBWP?f&’m? H%Vs}‘"eesh(ﬁlé%c qufat%ﬂ %180 a(fnl1 g&rltg’f 151?1%3 to with
the general def yii GLANydh $0! dbrsidld I0Viease Haf bCehaneolminbaatadr ed by
a technol ogy conprising operations of dep05|t on a planar supoort of

| ayers of ionat eettadniovihdustiyf Mdiceroptasiastronic cdgiases nepiiEtsec yor £§# pleo gV ty,

alternated to selectiv reof . S f

depositions afd® 1°é‘c‘f1§9@8 %3{}%{? gﬁj SEUREH F& gcél ﬁgﬁkn% %%@gtﬁ?%g%e%tdrooﬁ?tc or
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in 30 housing orméd,” in their turn, with the same_ techni %ues he support
nost an array of semiconductor material deposits, for example silicon, rranged n

evacuated chamber. Micromechanical devices (better known in the field under the

15  definition "micromachines" or its abbreviation MMs) are in developing step for
applications such as miniaturized sensors or actuators: typical examples of
micromachines are microaccelerometers, used as sensors to activate automobile
airbags, micromotors, having gears and sprocket wheels of the size of a few
microns (pm), or optic switches, wherein a mirfor surface with a size of the order

20  of a few tens microns can be moved between two different positions, directing a
light beam along two different directions, one corresponding to the "on" condition
and the other to the "off" condition of an optical circuit. In the following, these

. devices will also all be referred to with the general definition of solid state
devices.

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

30 housings formed, in their turn, with the same techniques. The support most

commonly used in these productions is a silicon "slice” (said "wafer" in the field),



commonly used in these productions is a silicon "slice" (said "wafer” in
the field), WO 03/009317 _ PCT/1T02/00465 -2 about 1 mmthick and with a
di anet er Wp BO0BD7 cm On each of these wafers a very .hi giRCROT®RE00465f
devices is constructed; then, at the end of the manufacturing process,
fromthese slices are' separated, by nechanical or laser cut, the single
devices in the case of mcromachines, or parts including an array of sone
tens of 5 devices in the IR sensors case: The deposition steps are carried
out with such techniques as chem cal . deposition fromvapor state,
generally defined "CvD' from "Chem cal Vapor Deposition"; physical

deposi tion frypuwyapah tistlabel with adddieterfupam30iRhy Sircarch oVihpss wikepos veryon"

the latter commonly indicated also as "sputtering”. rall 10 sel ective
renoval s ar e kighmuaebep o demicstidh cerdcied] thsn 6?1%}% E%fireggt]?eagk"éu%c D85 oper
masking, as 1ol SsWibin #0M0ided 0 Scrlatll by THECHAIGOLALAG: 6if Bl bisgRNd the
m cr omachi nes*are 1t hen encapsulated’in pol'yneric, netallic or ceramc
materi al s, esganddsah the dave ofreddramiacidhespoopatstindndingeasony of semertensydd ng

inserted in the final destination apparatus (a conputer, an 15 autonobile,
etc.). On St hedevdepsimfhe IR SR0$04YF28E1 on sensors are generally conprised in a

chamber, facing o LRt AelhpRA &% withNERW techi@s Rar Efdmicsl t he IR
radi ation. In son'gﬁi},&%ééﬂ%gisn?egratced circuits it is i @{)brgt ant to be able

to control théepogaiendirfhusipon state, sgehemlly tdefised ¢V fromt "Chentigrl ¥RBDI e t he
case of ferroelectrig 20. ries, erein hydrogen,gdhd fysi n r.ough
devi ce | ayer sPeRRHIYEa ygﬁ%@@pﬁ%gp%(ﬁrpi\@p%ts a5 g’? (Pg}gjr@r%%y@g}yglecglam c
oxi de, such a’gf_aé&%???dsﬁﬁaﬂ%ttﬁe Titlef RAIBnly HICA0Y alsbtbi"'siiteling"aeatatle, or
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titanate, or . | anthanum titanate), altering its correct behavior.
Still nore i npdedtivet reimvglasare orrties) oahdirengnichenicalnor Rhysea hesks iy i n

the chamber BERCEPEREIESoRS BRMEPBVRENIS Bl at  on or tFansport heat by
convection from the iebRel tRcdifReadr thRymfrombdhiganadethesidnsapsuiathid i ng t he
nmeasure. In mcromachines, the nechanical frictjon bet \Aﬁglrgcaga%otrégtli(%:ul es
and the novi ngolymeric, metallic or ceramic materials, essentially for mec 9)
reasons, before being inserted in the final destination apparatus (a computer, an
15 automoBile, etc.). On the contrary, IR radiation sensors are generally comprised in
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 control the
gas diffusion in solid state devices: it is for example the case of ferroelectric
20  memories, wherein hydrogen, diffusing through device layers, can reach the
ferroelectric material (generally a ceramic oxide, such as lead titanate-zirconate,
strontium-bismuth tantalate or titanate, or bismuth-lanthanum titanate), altering its
correct behavior.
'Still more important is gas control and elimination in IR sensors and in
95 micromachines. In the case of IR sensors, the gases possibly present in the
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, fhe mechanical friction between gas molecules and the moving
part, due to the very small size of the latter, can lead to sensible deviations from
30  the device's ideal operation; moreover, polar molecules such as water can cause

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



part, due to the very small size of the latter, can lead to sensible
deviations from 30 the device's ideal operation; noreover, polar nol ecul es
such as vaDes/oewn’ cause phenonena of adhesi on bet ween. t heCravexy4¢sart and
ot her parts, for exanple the WO 03/009317 PCT/ 1 TO2/ 00465 -3 support
t hereof, thus causing the device's failure. In the IR sensors with arrays
of silicon deposits or in the n‘icromacgi nes, it is therefore fundanental
to be capable of ensuring the housing ™0 remain in vacuum for the whole
device life. In order to mnimze the gas anount in these devices, their
production is 5 usually conducted in vacuum chanbers and resorting to
punpi ng st epsufiRiomerdoh ehuankiagitigddvivetsefaflure AmythayR tsersops wishaarays ohot
conpletely solved in this way, . because the sa terial i.ch m t he
devi ces can rdicendepqsis 65 in e HIREOMACRILES, 1%‘@%%%@%@%%%5?%8 C&a%b?éng t he
device | ife. cFo. L &R Al A BFeEARESVRRLE bithivhoiolidosial e devi ces
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during their een proposed the use of materials that can
sorb these. Thesdnmedertbahmimizerthe gseamhogancbessodavices.ether meeducsionds

"getters", generally netals such as .zircqniu titani i ni obi um
or tantal um UsEalk GaBFUctPs 8} VIR ‘?’ﬂmil.?f’li*?é‘f“ rfsiog 'Eoipor@pgﬁ%ﬁéﬁ@%gb% earths
or al uni num )ﬂl@i&’dgﬂ\%ﬁﬁw?éorﬂom Be L Blobin i§1nb corhplerlSolgad &b tisisotaygs

hydr ogen, oxygen, ter, carbon oxides and in sone cases 15 nitrogen; and

the drier natherimsbshe specnftedals ovhichofosn dhedeyiess cpt FOPRSC SABRPIWRFEREN i nl y
t he oxides of al kali. or al.kal.i ne-ﬁzarth enﬁ{,als. The use of materials

absor bi ng gaskeEmesie FOPLoHtsife JuiRahg Jence {HF

n1Cs, is described for instance
in patent US-A- 55760, A33inde ichsdaehleriab ed sdlapanesievivas éntinghplr lifas itons
JP-11-040761 and JP- 2000-40795; their use in IR sensors iﬁ descri.bed for
exanpl e iln paieeritec/Pragosd ohe use 1of Mpfesipisythat pan §8® Hiesgashesp SBAIGH

materials in mcromachines is . descri f Ok wpLg,d td.6h 85" Vacuum
packagi ng f or®HHREEs ﬂ%eofgmgﬁpnlyglr%grsﬂ%&s)ﬁ?iaéor{geg%%di %&Be(lr)ﬂ%f %%tﬂ{)y H o Benmi et

al ., published:@fiheahsiieRl viRurig nioSensertantanch, ¢ tliagsthsresf withlothat3
(1994), at pages 24§- 248. Localized deposits of ,gas absorbi n@ 1gra rti al s can
be obt ai ned biyarGifionoslememssisir eaithsnef HURIHELSRAVIRE & SHPRS GaGPLE aﬁe%éfucti ve

R A i
15  nitrogen; and the drier materials, specific for moisture absorption, among which
mainly the oxides of alkali or alkaline-earth metals. The use of materials
ébsorbing gases, particularly hydrogen, in ICs, is described for instance in patent
US-A-5,760,433 and in published Japanese patent applications JP-11-040761 and
JP-2000-40799; their use in IR sensors is described for example in patent US
20 5,921,461; finally, the use of gas absorbing materials in 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
25  sputtering during solid state devices productive steps. However, this procedure is
not very appreciated by manufacturers of these devices, since gas absorbing
material deposition 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
30  through radiations (generally UV), selective removal of the photosensitized resin,

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



mat eri al deposition during devices production inplies the need that the
total process is added with a step of localized deposition of this

mat eri al ,woen®oslity carried out through the operations ofPCTATIZN0465
deposition, resin local sensitization 30 through radiations (generally W,
sel ective renoval of the photosensitized resin, gas absorbing material
deposition and subsequent renoval of the resin and of the WO 03/009317
PCT/ 1 TO2/ 00465 -4 absorbing materi al théreon deposed, |eaving the gas
absorbing material deposit in the area from which the photosensitized
resin had been renoved. Moreover, the gas absorbing material deposit in

t he producti oghshiting; hakrithtertos ddyasl dgevinddic gas nbscebing mypteded depodiemn of

different steps of the process and of the materials there 5 used,, al so
the risk of "e@ses fem Weichdre B}ﬁﬁf?ﬁjnﬁlﬁéeddieﬁlﬁ‘eb@nlieeEHéWﬁﬁ?“L HQFSTe e sai d
different ste sSihs g4 0 Wibh 1010 Wh disR@RSitd ahhtcr ease
of waste prog%c 58%%£d§g&§fH%%dﬁpg%ﬁﬁgﬁ?%d#. 1The1 objaect o%‘s the ég’lrees.ent
invention is fereasas denmmiibe oftifteeent steps ofibd prqvessEndm thd metesialsrthereinar t

and, particularly, to sinplify the manufacturi soli,d .10 state
devi ces. TPhi sussB; alp the “gg rﬂfeﬁ@és’ﬁﬁ%‘ﬂ’ro&}( APEE @%éfl)fté?fé’%“eﬂ%a“?bﬁ{ﬁem "N th a
support for %‘?d‘gﬁ?éféﬁtrs'téb%aﬁ]&irﬁ% 86t feRhSos, WithrBRGKRG! RBEPRMNEredse of

m cromechani c evi ces Integrated deposit of gas absorbing material,
formed of a baasge psduog bebase blicmtanpnatadn. a mechani cal backi ng, a conti nuous

or discontinuous deposit of as 15 absorbing material, o S of
said base, and a T%‘%}QBJEPBPQIJ‘I%%E% rwgﬁ?giﬁ agver%ﬁflg%rt 31%8&?% eshqg

deposit, mad ePe%IthsaoﬂﬁE ?ﬁiofﬂlm GRINARN IS Kintphey BeodbRifb@brin®bf solid
c,

m croel ectron m cr oopt oel ectroni c or m cromechani cal devices or parts
t her eof . The sweplericenf the invention is practically simlar to silicon

waf ers 20 commn#ﬁilslé%?%f }Sga(gh{g?U%%({?éfqhg%fft\eéirtﬂgpreggﬂﬁﬂ@ teiog%thaabélg);pgﬁ%r

material (in the I'scre eposl "buri ed"
under the sur{aGeRERrwRIkRrdlRrofict iRGbesbElesidiobr Micoarehhani dabicdevi ces

are formed through above-nentioned techniques of solid natgaLaLs
deposi ti on anwitheimtpgedted Frpositrafegnsi abpothing mpierigle Jermadeel BRSRVHIPH the

reference to %ur}l%tigrrl %War}geschialgcal backing, a continuous or discontinuous deposit of a gas
15  absorbing material on a surface of said base, and a layer totally covering said gas
absorbing material deposit, made with a material compatible with the production
of microelectronic, microoptoelectronic or micromechanical devices or parts
thereof. .
The support of the invention is practically similar to silicon wafers
20  commonly used in industry, having, however, gas absorbing material (in the form
of continuous layer or discrete deposits) "buried" under the surface on which the
microelectronic or micromechanical devices are formed through above-mentioned
techniques of solid materials deposition and removal.
The invention will be described below with reference to the drawings in
25 which:
- Fig. 1 shows a perspective, partially cut-out view of a first possible support
according to the invention; ‘
- Fig. 2 shows a perspective, partially cut-out view of a second possible
support according to the invention;
30 - Figs 3 to 11 represent some ways to use the supports of the invention.

For the sake of description clarity, in the drawings the suppoits according to



25 which: - Fig. 1 shows a perspective, partially cut-out view of a first
possi bl e support according to the invention; - Fig. 2 shows a perspective,
partial | ywouwswast7 vi ew of a second possible support accordirngozm4dshe
invention; 30 - Figs 3 to 11 represent some ways to use the supports of the
i nvention. For the sake of description clarity, in the draw ngs the
supports according to WO 03/009317 PCT/1T02/00465 -5 the invention are
represented with an extrenely exaggeratea'height-dianeter ratio, wth
respect to real dinensions. Mreover, in the draw ngs, supports are al ways
represented with a wafer geonmetry, that is a low disk of material, because
this is the geemehiiyn eRTePRINtaCOM Rtletiyenidhe exurogeitatedrireight-dtni dter Btiat e
devices, but this 5 geonetry could_be also different, for exanple square

or rectangul an‘t‘h F@@@pfetoye@lh@mnsws M‘Hﬁ?‘ﬁraﬁn{ the digwiget, SYPRAF ACAFHGrt of
the i nventl onl séﬁt?%e O?lﬂﬁﬁ# @559 QE lis a {3}2 cﬁékp&q{lﬁterlg:lobe&ﬁg@fﬂﬁﬁs a

base, thi's nct ni cal backi hg t he support and
t he deV| ces dgei gebm@try heﬁmicrnd)ymdopmﬁby the prhdwlemersfgsohﬂ stp porrites1bul(tbis t he

order of one rriIIirretercg glvnne ri ([) Ietel f omthis base' s
t hi ckness.> OnSXMatEROUK bfb?ls‘b reﬂ PheeEhss ccgﬁ?‘ft ‘layer 13 of a
gas absorbing Mgl y sldlys, H9PSHRPE: SHAARE: bibpoR RSy YALdN ANat her
| ayer 15 of a materi al corrpa le"with the MVE  production

process, Wwhi céimpiest pmbddicesit.oFhet fippappéod, @mmmc?e albﬁS@flll, dlisrhag she pRly

mat eri al of b se. 11 taI cera

sem conduct or ungfion 8? gtﬂcgafg?’c}l ng I%ﬁet %‘Jrﬂpgiq] apy tgggie}ﬁlge ﬁ?“ﬁrﬁ%\)%\t/llqer?r%? erial
chosen anong Slthetﬂévthﬁ:'[dl@éssof s‘ﬁﬁ}%ﬂ)@b)(of gleedri@doft éhetilifletes) & givapabdry of
sorbing various gas nolecules, and the drier materials, specific for

noi st ur e @bsocqhpletely Ifmnu Hbischase's thickneget Oar suriacer 120l hase slic fierads foor
exanple a netal as Zr
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ternary alloys Zr-M-Fe or Zr-V-Fe or alloys with
production process, which are produced on the upper surface 17 of layer 15.
The material of base 11 can be a metal, a ceramic, a glass or a
15  semiconductor, preferably silicon.

Material 14 can be any known material chosen among the materials
commonly referred }to as getters, capable of sorbing various gas molecules, and
the drier materials, specific for moisture absorption.

In the case of a getter material, this can be for example a metal as Zr, Ti,

20  Nb, Ta, V; an alloy among these metals or among these and one or more elements,
chosen among Cr, Mn, Fe, Co, Ni, Al, Y, La and rare-earths, such as binary alloys
Ti-V, Zr-V, Zr-Fe and Zr-Ni, ternary alloys Zr-Mn-Fe or Zr-V-Fe or alloys with
more components. Preferred getter materials for this application are titanium,
zirconium, the alloy having weight percentage composition Zr 84%-Al 16%,
25 produced and sold from applicant under the name St 101%, the alloy' having
weight percentage composition Zr 70%-V 24.6%-Fe 5.4%, produced and sold
from applicant under the name St 707® and the alloy having weight percentage
composition Zr 80.8%-Co 14.2%-TR 5% (wherein TR is a rare-earth, ytirium,
lanthanum or mixtures thereof), produced and sold from applicant under the name
30 St 787. Getter material layer 13 can be obtained by different techniques, such as

evaporation, deposition from metallorganic precursors, or by techniques known in



nore conponents. Preferred getter materials for this application are
titanium zirconium the alloy having weight percentage conposition Zr
84% Al 16WP 0380931 vduced and sold from applicant under thePoameo2dto46s01 (r),
the alloy having weight percentage conposition Zr 70%V 24.6% Fe 5.4%
produced and sold from applicant under the nane St 707(r) and the all oy
havi ng wei ght percentage conposition Zr 80.8% Co 14.2% TR 5% (wherein TR. .
is arare-earth, yttrium | anthanum or - frxt ur es t hereof ), produced and
sold from applicant under the nane 30 St 787. Getter material |ayer 13 can
be obtained by different techniques, such as evaporation, deposition from

net al | or gani cy,pr 8QETR0v8ger bldivnt @EAMetean Kdowitionn MEXDMIPARI31Ayer is
PCT/1T02/ 00465 -6 the field as "laser ablation" and "e-beam deposition”;
pref erabl y thobtaingd by spwterigbt ai ned by sputtering. In the case of drier

mterials, these grg. E%ESSJ&" Rk a?{igﬁsg?féegg‘i&gp&%ﬂ%?ab itEn aBlbnglicbliaqr

al kal i ne-earth me articular err I's tthe use of ¢al cium

oxi de, CaO tHphulkdRes ARilifeosethsabalsy particatwiyr prefieretials the ask exfscaleirinng t he
phases of production, use or disposal of devices contai n'r icti. A l.ayer 13
of oxide Smayoneeobedi ke dass qoﬁsl%oé‘hééf%%Pbﬁﬁwr?rﬁ’éené%-%rﬁlP egﬁ e ti%e

sputtering" ﬁﬁ%gpg%%%%ﬁgggg%@r%pwﬁ orlik@tds &Eua%hhghi Repg@Bhori@  of

i nt erest unde a‘rare gas (generallTy argon) in which a:
| ow per cent aggagf boxygeained sfor 1 fhspanes ethtqugbothtshab-celed natastive ssppganes't ed to

its oxide during deposition. Layer .13 c have thi ckness wi.thin the range
of about 0,1 Eﬂﬁgmﬂuq"n degosHinet c*klk%\éé’rv%{gﬁﬂ?'q%@epeﬁaqqefr‘ieéfeﬁtn'ﬂ?dc%étaéld ones,
the gas sor pt ht?ﬂbs@ @%!fﬁéar@f 2 f@éﬁérall}%rgoﬁ) RNGIEEE b IS Yerceatd el osfigeh & Wi t h

hi gher thickness values depdsition tines are extended w thout real

advant agesy onps@en) scothatthe petal isonvésedMatitsoxide duging depnsélias t he materi al s
whi ch are usually used1 as substrate in tate
I

can be a so-cal | el2YF I FHHAES ngdi‘“fecqﬁwgﬁm géﬁlge@aﬂg&\éloﬁ%}ff gg{!g%ﬁeog;r alb][ y
silicon. Layeg,;}8 .cafiig RRARAnOdSRT @ick,NBe gBY sorpRdrt sapscitpyf GyeEr or by
ot hers techni ques known in the field. The thickness o | ayer 16 is
general |y | owdB it himasHeelyraindeds miile veith Kighgrithicknasp salpemdepogiflon BHRs @€ 20 to
ﬁgt renr i ;hi s | a%gtrenge%r‘}‘vg hout réa\i\%dx];alﬁ a%teé o gérpii&n IQJOBEI%%.S the gas absorbing
15 Material 16 is one of the materials which are usually used as substrate in
solid state devices production; it can be a so-called III-V material (for example,
GaAs o InP), or preferably silicon. Layer 16 can be obtained by sputtering, by
epitaxy, by CVD or by others techniques known in the field. The thickness of
layer 16 is generally lower than 50 pm and preferably within the range of about 1
20  to 20 pm. This layef performs two functions: it protécts the gas absorbing material
from the contact with gases until this latter is exposed (by partial and localized
removal of layer 16), and acts as an anchorage for the layers which are
subsequently deposed thereon to construct ICs, microoptoelectronic devices or
MMs, or it can be even itself the layer in which these devices are formed (for
25  example the micromachine moving parts can be obtained in this layer by removal
of parts thereof). The upper surface of layer 16 can also be treated so as to modify
its chemical composition, for example forming an oxide or a nitride, in view of
the following operations of devices production.
Figure 2 shows a second possible embodiment of the support according to

30  the invention; also in this case the support is represented partially in cut-out view,

and besides in this case also the lateral dimensions of the various deposits on the



fromthe contact with gases until this latter is exposed (by partial and

| ocalized renoval of layer 16), and acts as an anchorage for the | ayers
whi ch ar ewogabesquent | y deposed thereon to construct | Cs, PCT/IT02/00465

m croopt oel ectroni c devices or M, or it can be even itself the layer in
whi ch these devices are fornmed (for 25 exanple the m cromachi ne novi ng
parts can be obtained in this |ayer by rgnnval of parts thereof). The
upper surface of layer 16 can also be treated so as to nodify its chem cal
conposition, for exanple formng an oxide or a nitride, in view of the
foll owi ng operations of devices production. Figure 2 shows a second .

possi bl e enbopisa®itigadibsbipgios uppaidl asceapgiragd tfar th8Baktehsf dlaritgrivipport 28 so in

this case the support is represented partially in cyt-out.view .. an
besi des in thfepiass abaws theln aieas 4 &t nen gk %H@fu\%’é‘r k?ﬁ?sdlﬁ%rﬁ sits on
the WO 03/ 009§§p%sﬁ914' a2/ O%fgas_ afb%o@)ﬁ%enﬁ{erﬂ?QS ahs QbREALD HARE Qhrk @henar €
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exaggerated fo g ‘sake’of’ ri port 20 conprises a base 21. In
areas 22, 22'covered withsuinfeacs eBmeferith?2s Brms &1ds of thet samalkipd sindssizepdlf, 24 |
., -of gas agsorbi ng materjal 25 ar

.. obt ai ned.; t e are then, cevered

with a layer 2#edfl plasuprd 10 ana &%1@?3?? eglagsfg% ﬁ%f??zr?ée E?Sﬁaag hygfg  of 5
base 11 of suppArfindQr ARML0CUSIIY (TBSFib&] ®itR Beforefob @yRenoSpect i vel y of
the sane kind of materials 14 and 16, described with reference to device

10. Deposits 24, Déposits.24, 24 e., ase ashihidk asslayerylsy ofi8ippdrtd@pgbese dposithese

deposits are, however, .discret and have | ateral di i |1y
| oner than 508 ORI AP a6 @‘ﬁ}iﬁatvﬁﬂ%e{ﬁ?&gn?]ﬁw&&sgelaeéﬁlg?f)ﬁ]egqiﬁ)aﬁlgsﬁghﬁ nal
destination dgyd ¢8riaH®kyithen @Xa8TRAres dbpending 6n EiePAfAlEdbsiimationsdevidee fhiat er al
di mensions will be within the rang]legé of some mcron or_less, while in the

case of MVs, tresspledf wemisiesnesteshin 165, the depial daensionssdlh ba withip thedangmd a
few hundreds of mcrons. Layer 26..h varl hj i the
areas over deBéé?]PS Dgrongr ?fess’a‘ﬁV il ﬁ%k@? Clg%’ ?ﬁéﬁ\g%:e%@?gg?ng@%}fgﬁlt ese

deposi ts, adhgshpdsdibesidchac®wdans dhd alfswithededabemscrodhe t hi ckness of this
| ayer in the areas over the deposits has the sane val ues of Ia%/gzr lﬁ of
support 10, whi | eLeyeraiodans acyasmbler thigknersplosier &n the aroa over deposity 24, £hi ckness

oo 5o TS 35 Sl AR shlonslenneld scfogeluachessnce
preferredis  these areas. The thickness of this layer in the areas over the deposits has the same
values of layer 15 of support 10, while in areas clear from deposits 24, 24", ..., its
" thickness will be increased of the thickness of these deposits. To help adherence,
layer 26 is preferably made with the same material of base 21; the preferred
combination is silicon (mono- or polycrystalline) for base 21, and silicon grown
20  through epitaxy for layer 26. ‘

Figures 3 and 4 show a possible use of support 10 in ICs production. On
upper surface 17 of support 10, formed of a layer 15 for example of silicon, solid
state microelectronic circuits, schematized as elements 30, 30, ..., are obtained
with known techniques. Support 10 is then cut along dotted lines in figure 3, thus

25  obtaining single ICs devices: one of these is schematized in figure 4, showing a
integrated circuit 40 obtained on a part of support 10 that has integrated, "buried"
under surface 17, a layer 13 of gas absorbing material 14. This layer 13 is capable
of sorbing gases, especially hydrogen, which may diffuse through the different
layers of the device, thus preventing or reducing the contamination of integrated

30 circuit 40.

In the case of MMs production, on surface 17 of the support are produced



conbination is silicon (nono- or polycrystalline) for base 21, and silicon
growmn 20 through epitaxy for layer 26. Figures 3 and 4 show a possi bl e use
of supporwO1B/009311 Cs production. On upper surface 17 of Pappo©e200i¢¥, f or med
of a layer 15 for exanple of silicon, solid state mcroelectronic
circuits, schematized as elenments 30, 30', ..., are obtained wth known
techni ques. Support 10 is then cut along dotted lines in figure 3, thus 25
obtaining single | Cs devices: one of thede is schematized in fi gure 4,
showing a integrated circuit 40 obtained on a part of support 10 that has
integrated, "buried" under surface 17, a layer 13 of gas absorbing

materi al 14. Hhidulegyeherhdtiied iaafiait & asoélemontbi iy 5§as.eswhiek peuipaist \the

hydr ogen, which_may diffuse through th differe#nt . |l ayers of tge B,evi ce,
thus prevent i HpbHe PaEd Q€ hirgmigems eam%ﬂhﬁr?r% uctigh &g SEREHes 38> P cui t 40.
In the case of; o ol¢ @0, : t ced WO
03/ 009317 Pmﬁﬁ“%%{g?“gd%gié%‘l— e gleetlicts Elféé}?l%?iﬁ Eeer@r%a isggééﬁﬁﬂﬁﬁg%%@gﬂggﬁy

el ements 50, Dbiside, not shdwehinc trepdiaweng) He fimshieil) thepsuppertaf stbjected to a

m cromachi ne. Wen the productijon qf structures 50, .50, .... i ncl udi ng

| eads for %hele %etdrlie@og BInWEBtt}OS‘rPfg?yeé\}ér U %rie?fg‘?ésuﬁ’icaﬁ? 8%‘%?&&%%6 he
outside, not sghgedqinkhfed AW flﬁ%iﬂtgs fdsmiesad, 51t he, SMRPOEIpOS thdllhect ed
to a 5 localized renoval operation o Fayer 15, in areas of surface 17

whi ch are cl eabsabing meatesali ld; shanue tevesing dlé¢nyent 168r igimlere aysathgssostreated ' |

..., Wwhich expose t as absor bi mat er i al ;. t.hen .a _coverjn . ement
60 is placed SURROTY E(g@be ﬁsﬁ[&g]&dc’% @gspﬁlbi Pum?}’t g(fﬁseS}ggvsegr%l Cﬁososf'gef: ?rglrénd
support 10 is mhditifelemesswiesd iedlizdd) gerfet gyl &ifb)the tdths neteeiaBNIS bakt | be
realized, generally, with the same materials of base 10 .11 and it should be

easily fix@&bl éltanddtistadd ba pagiynxalieetcofurtice i1d dihe usepetligonds proferred)s
el enent 60 can_.h hal 1 , ) in. ft i
corr espondencgh%a%i%ngﬁeggm eB%‘l’en%%%WSS’ug%iorgg '??.'8’, %gﬁt%%%}{oﬁﬁnegrg% %)IOriln Cey

have been obtgirBpdnddide ROl s viferdidyei slghboave hagtrexpOSE, . i, have
particular, each of said hollows will be such that, when support 10 _and
el ement 60 ar deti Rletgined gad pertions of layepdd bagpbeen Gpessd: S PabErlar pagh of

strvetur e | kSl v s oBER SO PR B CROp Rl 1 2 14

are contained,”s [ ITect contact w
15  aspace 62 is obtained wherein a structure like 50, 50', ..., and a passage 51 giving

access to material 14 are contained, so that this latter is in direct contact with
space 62 and is able to sorb gases possibly present or released during time in said
space. Finally, single micromachines are obtained by cutting the assembly made
up of support 10 and element 60 along their adhesion areas.

20 In a variation of the micromachines production process summarized above,
the localized removal of layer 15 is carried out before the manufacturing steps of
structures 50, 50, .

In another variation of the process outlined above, whose final result is
micromachine 70 shown in figure 7, the support of the invention is used as

25  element 60. In this case, the substrate on which the micromachine is formed is a
traditional one, without integrated gas absorbing layer. Support 10 of the
invention is subjected to a localized removal treatment of layer 15, thus forming at
the same time a hollow 71 constituting space 72 for housing mobile structure 73,
and the passage giving access to material 14.

30 The use of a support of type 20 will be illustrated only in relation to the use

as a support on whose surface a micromachine is formed (use similar to that



space 62 and is able to sorb gases possibly present or released during tinme
in said space. Finally, single mcronachines are obtained by cutting the
assenbl y wada/00a3p7 of support 10 and el ement 60 al ong t hei PCadnei0a65 ar eas.
20 In a variation of the m cromachi nes producti on process sunmari zed above,
the | ocalized renoval of layer 15 is carried out before the manufacturing
steps of structures 50, 50', . In another variation of the process ‘
out|ined above, whose final result is mi<ttomachine 70 shown in fi gure 7,

t he support of the invention is used as 25 elenment 60. In this case, the
substrate on which the mcromachine is formed is a traditional one, w thout
i ntegrated gasepbsartdi indiduasey andF)ppoy sbvidushf, thikean alsovbntsedns sepmubfoect ed
to.a localized renoval treatnent of |ayer 15 éhus formng at the sane
time a hol | ow s mEesistip (a5 drscabrdowit séfersnog b EpHgs rarl%'ig]l‘g Q28 FeEWEES 3,

and the passa Vi:ng.: -4 i r:t, of
fype 20 w11 BT SR APEE TR A pifne SHatER HEReT) SrRHREO on
whose surf ace sabjetied oivag Hbewbized rémovad drdatraentsofiridyar 260int baresp@dxac900317

PCT/ 1 TO2/ 00465, -9 represented in.figures 5 and 6), but, gbviously, .this
can al so bé usdéHO @%Bgor’et}’ﬁ‘éroktai@égg%‘? ﬁ@&ggpqyﬂp?%%geagbcfﬁ(ﬂbepaﬁpﬁm m
reference to fl.gures @gﬁ@@ #hdPlordfe &qﬁe%ﬁé%ro'f%ps &) eBRImdcRing} foRdBEd. nes

(as described wth reference to figure 7). Support 20 is sub%eected to a
| ocal i zed r entMaVing rserattoesst(saferlatiyet asp@ements 80r e@pohfigmed® o tBerdépmsilt s 24,

24, ..., th bt ai ni th t 80. 80, ... h i
cection’ in 11 dOr LRGPP ady POt AL oSBT o VTR B g suRb et Aot ee |
production.  Npu-fi0 Aokl BdvileesirdchgBe ot o@ed. asd abeMpisseed (B0, 30, )...othuki gure

9 are then fornmed on this support; afterwards, a covering element 100 is
fixed to sopporbtaiing assendied8l shoverinesectfondmiigate Wy fselly by pubgcggsenggdy |

and from pass s.80,,.80 hus 10 obtai ni,ng. ass in. .

section in fi gﬁﬁe@l% linss (Gptfed th figurg tc?]inﬁﬂsegsilgea %E%i/on %gggﬂa%%%]ﬁuﬁﬁ%ga?dot t ed
in figure) compickpsed:noadhesiabmatiaas 1 leihenerinseqarnh fighre 14ne oblagrnt 100,
the m cromachine 110 shown in section in figure 11 is obtained. ,Due to its

way of use, supporRuemto itypeey20f HessSupRorhpbdeed) WHsh be ieguced gfienchitdlon s
known. In par tzip%ﬂ!:a%lro’n 1??(88&1}16%1' }yaﬂi&1§r9§§oegifall§'tfﬁ?cggeCJfQH@ﬁH&r@ﬁlﬁchihés, lSig
15  important to know the lateral size of the moving structures (50, 50, ..., 73 or 90,
90'...) as well as the lateral size of the hollows (61, 61', ... or 71) to be produced
next, so to be able to define correctly the lateral size and reciprocal distance of
deposits 24, 24', ...; in this way it is assured that the hollows giving access to the
gas absorbing material do not interfere with moving structure, but also that they
20  are contained in the perimeter of space 62 or 72 wherein the micromachine is
housed. This correct sizing can be carried out by obtaining, from final circuits

producers, drawings, even preliminary, of devices to be produced on support 20.



15 inportant to know the lateral size of the noving structures (50, 50",

., 73 or 90, 90'...) as well as the lateral size of the hollows (61, 61',
... or 7Iwotoe/oms1produced next, so to be able to define ecerneetdoysst he
| ateral size and reciprocal distance of - deposits 24, 24", ...; in this way

it is assured that the holl ows giving access to the gas absorbing materi al
do not' interfere with noving structure, but also that they 20 are
contained in the perineter of space 6218r 72 wherein the nicromachine is
housed. This correct sizing can be carried out by obtaining, fromfinal
circuits producers, draw ngs, even prelimnary, of devices to be produced
on support 20. WD 03/009317 PCT/1TO2C084dS -10 CLAIMS 1. A support (10;
20) with integrated deposit of gas absorbing .material foy. manufacturing

ni cr oel ectlr onife, SURPIt o Bt o@)emtgomt?ﬁr@?d rée@g%ﬁélfhg‘?‘ﬁ é‘Q?OrE]é‘gi e ,“a? or
conprising a i defddicd YWNEhboRsIeOforli® 61 kb Alc A QBvicss,

conti nuous (?@ﬁggrc%lm co%ﬁr?‘%%o%gw(grg, 2@6 e. .?)1 deposi t e_gf a gas absorbi ng
material (14; cabprisinga base(fla@e) hadng BB8ictiofs sfanechaasel baskiuhgaa cagtaruogd 5; 26)

| etel I ng.said or bi terial deposit, made.
Tt eral {16: (SH)OCUTERERBNS O SR 1 AESP R AGAEE B G OPE ASF B GeCP LAl &,
m cr oopt oel ectshﬂﬂéng@E 29) 6f SIBBRANA&1: 196¢1 (88526) Yoty doh@m%)gaid?gasA

support (10) according to claim 1, wherein said deposit (13) of gas
absorbi ng matabsirhingi mateoint idepesits neader oft hematatialr € 65 F7) eeretily withsBed base

11). 3. A ( 20 : [ A | ai wh in. sai i £
Sbsor bing . BRI S of AIEREF BT op et SpaaBgdadt 928
said surface (&%ﬂ@{he%iﬂd base (21). 4. A support according to claiml

wherein said base (11; 21) is made of a material _selected anong a netal, a
ceranic, &.gl assugpora(l9ppteudidgde slaimsl, whessip seidtdeaetibt!d) 9§ oHalIoshing 4,

sai d gas absorBH G meuR E7% gy REP LA BFEE AR T Recording |
to clai m 6 whex ejufpsdi(@ogatdrdingabeslhiad 1i svigediechid dasoeiigof pat absoring Ti,
o, Ta, V. Al |ncie¥[2ri:11rirgir:1g] thEa ?c?r?r? ofncllaigcarlletz dggos?tls l(zoz?f %4’% r.r.‘.))no% stapdessu?farcreeb%l) Sof said
base (21).
4. A support according to claim 1 wherein said base (11; 21) is made of a material
selected among a metal, a ceramic, a glass or a semiconductor.
5. A support according to claim 4, wherein said material is silicon.
6. A support according to claim 1 wherein said gas absorbing material is a getter
material.
7. A support according to claim 6 wherein said getter material is selected among
metals Zr, Ti, Nb, Ta, V, alloys among these metals or alloys among these metals
and one or more elements selected among Cr, Mn, Fe, Co, Ni, Al, Y, La and rare-
earths.
8. A support according to claim 7 wherein said getter material is titanium.
9. A support according to claim 7 wherein said getter material is zirconium.
10. A support according to claim 7 wherein said getter material is an alloy having a
weight percentage composition Zr 84%-Al 16%.
11. A support according to claim 7 wherein said getter material is an alléy having a
weight percentage composition Zr 70%-V 24.6%-Fe 5.4%.
12. A support according to claim 7 wherein said getter material is an alloy having a

weight percentage composition Zr 80.8%-Co 14.2%-TR 5%, wherein TR means a



and one or nore elenents selected anong &, M1, Fe, Co, Ni, A, Y, La and
rare- earths. 8. A support according to claim7 wherein said getter

mat eri al wWo ogioosmi um 9. A support according to claim7 wegneirvoge d
getter material is zirconium 10. A support according to claim7 wherein
said getter material is an alloy having a weight percentage conposition Zr
84% Al 16% 11. A support according to claim?7 wherein said getter nateri al
is-an alloy having a weight percentagélconposition zZr 70%V 24.6% Fe 5. 4%
12. A support according to claim7 wherein said getter material is an all oy
havi ng a "~ wei ght percentage conposition Zr 80.8% Co 14.2% TR 5% wherein TR
means a WO 03/-8Q%ad, e, TR HOAES mixhiked BERogarth, yttrium [ ant hanum or
m xtures thereof. 13. A support according to claim1l wherein said gas

absor bi ng 13at &k isapparisacgogtingio claymt emhgreln said grs APsprOMS Hetevedisng (g'@rcl aim
13 wherein saingatgia{ler material is chosen anong the oxides of alkali or

al kaline-earth metals. 15. A support according to claim 14 wherein said
drier mataui alA sgppodl RtordirgxiodtaimlB whersiipfid tridceatedalng chesealadionglthwher ei n
sai d continuous, or discontinuous deposit of gas absorbing material has a
thi ckness wi t [9Kklep Realkalh gealkpling-eprthgnefalsy 17, A support according to claim
1 wherei n ;gai oy g Sft'a@éorﬁfﬁgﬁ@ﬁaﬂhqél‘%ﬁe?biﬁ Bd dH@f‘x#Et%ﬁEHF %él@fu;m oxide.

m cr oel ectroni c, croopt o€l ectronic or mcronechani cal devices or parts

t her eof id6a denipporicdiccordingnatodaiimal whikin fid gpionbusocdischintigudis ddpaksin 17

wherein said terial is silicon. 19. A support accordi to claim1l
wherein said !'5?%% ahsprovRg BACER! 1@5&5@]@1%8@%%&@ ﬁ@g@ﬁgﬂﬁﬁa& MPe of

m croel echyonie eufb et %paraﬁiv%gfot PAHC | OWhdFbs! %%at@hglalcoﬂgyﬁm@%mtﬂ rppart s

t hereof, has a thickness [ower than 50 m 20. A support according to claim

19 wher ei n sainthnifictikn e mitwelattrdnio, mhiveoaparetpetroficlortpicrd@echmnid. devees of a

support of claim s _cqvering el.enent 6.0? in the production of a
m cr omechani c&f P %@é@o?lf(ﬁs.em conductor material.

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

19. A support according to claim 1 wherein said layer of material compatible with the
manufacture of microelectronic, microoptoelectronic or micromechanical devices
or parts thereof, has a thickness lower than 50 um.

20. A support according to claim 19 wherein said thickness is within the range of 1 to
20 pm.

21. Use of a support of claim 1 as covering element (60) in the production of a

micromechanical device (70).



