GLAUCOVA | MPLANT HAVI NG MEMS FI LTER MODULE FI ELD OF
THE | NVENTI ON The present invention generally relates

woaodsiogisdd7of filters and, nore particularly, teCcams2005005732
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i npl ant that may be used to treat glaucona and that
utilizes GLAUCOMA d@tLASITtHAVING MEMS G1EIER MORUALESI ng
films in at least two different fabrication | evels.
BACKGROUND OF THE I NVENTION Filters are used in a

| arge nunber of app|FIEBDiOF1BHETNXZENTH(DNTi ng medi a used

by a filter mgy be in th rmof Qr,0Us terial

conbi ride |P8°ﬁ618fm‘f98P%%enﬁ’&ﬁ% Fetetreu fighdf it a9y morgipgicularty, to

apdintdhei Had bkdyDiet i 00 1@ treR PRS0 YD thal Qﬁﬁz‘éﬁ alf%R nAule that is
effect on the filtering capabilities of the filtering

naigrofabricated p#isg Hivesein af feast iy diffpreatfpbrisatieniiesels. s
produced in a manner where adj acent pores could

overlap, a larger pore may be fornmed. Although this
may be accept abl @H%GR@ENQ@FQTE}Y@W&NH@@ it may not

g;l Egr oLh r% @D%Jér N&Eﬁ% %p%& i %eglzmtglleﬁ\!l}gi%edla used by a

gﬂnze maly|bg in éleafoas of @ parolvEivBtefinll ctrezpmhmducbreoit praduseateripds. Both

sertedln of .any appr .
6 s aeSoneRi o3RRG B Bl B B e sering
fdabﬂﬁlindmﬂuheeﬁltmrxg aedin qumsthﬂue,oﬂ ghe th:mig @edid dsprbduced in a

directed). ner al | M5 filter ) .
BT Hae AT PFLC R st By B Te TG DR it g Although this
NUFPSE Rbeplittd radiraiabiplivations hid hggh&@sbd et ohed (c.g., filtering
comonl y characterized as "m cromachi ning," including
wrielesige! fluids-t ati on LI GA (Lit hographi e, Gal vonof or nung,
Abformung), SLIGA (sacrificial LIGA, bulk

m cromachi ni ng, surface m cronachinin mcro

el ect r odi schar g SRHEE FUMMORYEORATHE) TION
m cr onge r&le 1nvé}tanéeﬁ§rE® FidQoap I}/I@r}ﬁte?% le that may be

t echni ques e term " Me lter
omsetrhé ihiokee ﬂnwacvfsarazrappmpohteftylbet and mgard/e&mpa:@rlah?amamwr (e.g., by

1?60'51?1? Edl\}ﬂﬁ\dg %rfr § %B %g% hoxﬂ%t %I(Ju%ﬁv%i’ 0819 !:1 @%}é 1so£rected).

re 61 zE of ons
fGérte@rllynﬁﬁ INTBMiSnfilgee amfddm descmbetdhhdrehe apr mmeaffabncmeénmhem are a
gen rally includes.a fjrs | at r filmhavjng,a .

fi o) BietorbRadh o sioRet Rl we SRERORMoGeppdzed o5

e'ﬁﬁlbfoglab’llﬁﬁihg C ahcl%ﬁdiT@ Witr}]l&[t lIﬂiltafélKﬂ Q)‘IﬁA (ﬁthmghlbhléa SI}aav()lnr)formung,
second plate or fi a pace rtica

S bRl P ergeid bl e Binhey syfice mictomdchining
Oftc8d El@étfd@lm:hefréé)ﬁ?aélﬁﬁlﬁg (Elﬁm 1hdet ﬁ@l@@&i&t@h’i}ﬁ hars s&reohthography,
plurality of second orts t hat ext endgthr ou its

Dt otberopiame. Beion (it ooy MBS Sltcmam'sph (g iy means any
;.Hcﬁ Q'flteﬂﬁ% USvid Bhaf ﬁaﬁﬁﬁlca% R @ﬁatcﬁﬁkqogyr M LiSysSRERAHon of a

min edirection of the first film” A gap between
efeetyref didetof pbav 1) magranstdidess.i rst film defines a filter
trap, ch. t r f Ll d
tr aps SR Rk dale ] et VR, o BIMEEEIGH gkl Pinotudes o
afigt pleoodfiln hawing acilutalityt oft fivet flow gtortf ithanextehe threuginds entire

f\'/elrggal aeQ%ntt gre t}fn!:kness as well as a second plate or film that is spaced (e.g.,

_(u

—

vertically, such as when the filter module is in a first orientation) from this first film and
that has a plurality of second flow ports that extend through its entire vertical extent or

thickness. A plurality of filter walls are spaced on and extend from the second film in the
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annul ar seal collectively define an encl osed space.
The regi on bounded by this first annul ar seal nay be

wohersasissri zed as a filtering region. Al of therfuskiosnos732

wal l's, filter traps, first flow ports, and second fl ow
pdirdciorasfahd ficafiled Amgap beteedn datlefiltergvalleaid dire fivdt film deﬁnes a filter

plurality o osts, or o r. sypports extend bet
e |SH‘fhe]}i’%ﬁWE60?re hen ¢ ‘érf?htﬁrf’g @@E RS- ¢y FESt iRy ?Feseal extends
flbdt\fv&hl th@ fifse ghdsecasd MRd suckitifat TS tfird SNLS thel s‘écdiﬁ'drfﬁﬁlt Eﬁh the first
tot aﬁ) ?notedt pe of MEMS filter nodul e,

bﬁe lgetively deifhg pa cReloted hacnnihearestont wd%bza this first
pérﬁsmaygeﬁwn@}ﬁ bd MR WLALE aorﬁltérmg §g@&pn@h bf dhmtémnéhﬁﬁé} traps,
the plurality of filter walls extend Annul ar™ 1n
r BishHlow RO adheecpnd Hew pepeere lerateddn thinfilteringtregigmhA plurality of
nf)ds{sﬁfr r%‘ﬂtfé{ L%gé?éjﬁftéﬂa%nﬁén ?ué& a{f?&gcﬁz?gﬁ fﬂ‘éefﬁm’s&{nd BARES in the
cliltfringweegani asivelln the noted plan vi ew A second aspect
is dir t filter
modul eﬁ ‘H ?gs %]raﬁecq%g%eérthg ?lgo%g-no%? t e of Y Sfﬁilietr é‘}qdﬂl& where
reagh ofithe ﬁltmowdtllsﬂmvds hamrinbe exwmtbea pt vﬁevdr bthe wartdcs of the second

%‘Hbg’g’?g n€ ﬁ }‘?epvila%é}lfye&eﬁ]ge "éaglls%tﬁtel Eaﬁhg?uj ¥ff1§tfqnetp the first

Visbdcs mednstthit iicht aschetlier ivall ¢H deifédEt 4 lodel @eﬂﬂﬂ@%ﬁ a8 not limit
mhere there are at | east

NB filt ul e
t%g%ﬂtFrr well 1 6\/\?115%‘%1‘5" ‘{} afion @ FlnPﬁ’ji PlRgvigy. |4 second ggpect is

sdfeefRd td ﬂh@\ﬂ)d@@fnbﬁad‘(f}ﬂé%f 08 gtk ﬁ@ul@%@ﬁe'tﬁé ﬁﬁin%’k bfsupports in
each filter trap herefore, any "plug

phf filteringategiop issko Fephifep drernugtber ok Bikes e 6l 3Wtq§oqnpther way, there
SJ?Q w lgasf‘&tmin?tsal!)ﬂoyts i Bakheiid S %1619 b ﬁ%%@ﬁl‘f& wallk.t £% thlgi aspect

p Vari ouS refinenents exis he features note
|1ﬁ dpreqtest fodhe shove-netef/itns ofiNMEMS fitisy moéula,s‘ghm theesgarpiat least two

o Aby tﬂ%ﬁs f(fh'é Sthrst It E%Ele%th@as% %5 %e@o%ﬁ qfo%f gglft%gtﬂg second film)

present ‘i nvention eatures nmay a

| a3sagiateolr witheehch rﬁilwh‘eap\/Emreffoﬂet g1y 'pbgping” abs potiatladied fidw port
h..t hlrd as f .the

P8 Biopl M skl o R SERIY PuBRRERAR Al o

addu t iVauniahs feﬁaémmss existyofethe Seaturad hoted! i kdiationrtoi the MEMS filter

conbi nation enoted firsy, second

TR et i arBuRe i Bty Shine PR e iventon.

CRiﬁfﬂthnfaitu&B may h@o bEMBoipblatedrin FRAMERIS TR ROAGE adB¥iated with any
pr @ e confjguration, may be adapted for use in
wea%sv proghfhe third peects of) ﬁierpgesel?t igYepien  welp of hese refinements

r@8 QHAtioHA] felaﬁré%'ﬁ% exﬁ?ﬂldﬁl?dukiﬁ}e& ih 9n§ &dntﬂﬁﬁatﬁﬁy Initially, the above-
appropriate fluid, my be used [ter any

aiedoiet stcend,| aady thizd asneety nsey hﬁ’s‘@dd ﬂnﬂmm%'a}y [in @py icembination.

SHEER A AU Y AL, | 5

heesi ay anbpsapdiltat bcbu,%mgmm stredurt Hierre¢edvingtharsgme, may be used to
. e i.ny |
ﬁﬁ%& ?%ép?go%gn%%? ma g af 1nltter ?}ﬁ)r?phnat ﬁovg,tanfl may be used

a’co 1 on.
dod ammepmmraredaﬁpihbanonf Al‘nlmuMEI\‘/ﬁ MEM® filteD divdele will typically be

associ.at fi.rst throu t he ird .
30T RS B oS ep SR te e sped Breto in any
Jagmopﬁﬂél sam@ndhépresent mperglah hsyndmlmitemtotshaq 4 eongiguiafion.

about _1 'cron apout cro propriate

ot or AT e gpain b aroouhhi s M BBt tspiated witn
Ay o0 W fiR D YhrAHRRMAP Eidlt a%pé’ﬂté?fh@f' abvd £ a{abcmnt EARGAUST about 10
may be used inrelation to this MEMS filter

2



nodul e, surface m cromachining is a preferred
approach, using materials such as polysilicon, silicon

woaodsiodess7si | i con nitride, polysilicon germani BaY/USzmS/005732
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tungsten for the first and second filns, as well as
f mfcréygarfd thbre iypially withitpihe adnigy of ftwuf 1 fridromtchbsecOMitrons. Any

films and the filter wal wil.l all be fahricated

C RSRORERE miata] ey e voedr 65 (e Bt g POqRs e o) SBhough any
WagprogriéRl SddrbfibritatiGe RRuAERA nfafy 0D M B UeRtbREE thiDMEMS filter
used in the fabrication of the MEMS filter podul e

pRPSle grfpse MRICTRECRiBNg ISna Prefermed Pppgadip pisiigatpisrals such as

(ﬁol?sﬂqcoﬂr §ififont QriFdeS Qﬂ’i%bl{‘ finide Pél?ﬂﬁcdnngehﬁ%lﬁrﬁl £1\ﬂatﬂ gsten for the
OUSln or Ot er StrUC ure for receiving t

I\/@w'salfd fopend ﬁi@@mse’yell aptfer the didter walll Seriedld the firss aluﬂs@dond films
dt ﬁllﬁ afl W[ aﬁ%g ﬁglfncg{ed% (ﬂIe stanl% leggr?atl tﬁx %@NIS filter
ird asp c S may Ine its upper an ower
bmgdldaalseswlb typtopBobé separsedrfeome enyf substrdie thvElw®séd intthe fabrication
fildmns
ggtdtg&lﬁ E/I,Ell\;@ gi}t%lje r{éié&u gﬂ'ﬂf{ %]t%? %a ﬁéﬂ%?ﬁg e]%p?%atg)nate g., prior to
Ghsposinigoitie remé i ds mldvmﬁltérllidmhgla)t atler sendtireafol yeceiving the
sp first filmon the opposite side

rom it
t@ggﬁft?rﬁn?dg{g&i on to the second film That is, the
first Thel fissi ndl Re@idefilmatusedby MeeKERAE ﬁttﬁ 1BO@NALT &MY of the first

bet we e.second filmand the |ower film This |ower
fﬁ%r%gﬁ@v thisd pspeRds Ig%ﬁﬁ;ﬁ jiis 9910661%4 JoBir prsinglarics oF eRpgsing extremes
t errd MEMEhhIRs ®iule. The frit! 4rdfor WBEdna ﬁl%@dea@]Y cbﬁ‘lﬁ also be an
MEMS nodul e of any of the first througqh the third

adpenediafe)filgdn g MRMS Rior meddenPne embediment bas higwer Alm that is

clRsad @ﬁcb&‘%ﬁrthe Rephigs gﬁlﬁﬁtdpﬁgslt@@fa@ li¥reof in relation to the second
confl’gtratlons or the filter walls 1 nclude w thout

| §ikm. t Bhat nthe fipsg (o s 10@€ﬂda3|f an inggmeiediate clemajion detwepmthelsecond film
case I u

C%I?ir @é\’gg\&%l fri]lg{s f }H }ecfwre }%@k‘l r\lji\llafl gpaehlﬁfahf}; Qfe glow ports extending
athemgthaough Thivsll. may be of benefl t for mai nt ai ni ng a

desir f f no

e A R i AHRE S LR L e

Usspettd may &t af a Bnﬁm]hrtobﬁﬁ@balibﬁ - Gheda SE@él?ngbrft[etbrt Illelblfésentatlve

aspects [1..1 e enbodi.nment, ea Llter wa

SafG o ByRRR ot b Al VRIS Yihow Raatongiopjar sguare, and

rleaﬁﬁguw (T €heSdakd HE€e Glhe filk Wdlls Ste drinly,tthatodRs@Slide @iter trap
ce of the second filmfromwhich the filter walls

ﬂletﬁafe b #l5q B amsligie This 223 i o et e BB RISHFLAOW rate

oAehl iRt EMI IR mulel | KiRE: W bor@BehatiflR bk iRESnRilar may be
the irst filmthat faces the surface of the second

fysednis selsHpPmie thhahaye-npied sesondand third aenspid s wall. alnngembodiment,
féhzgﬁgilltfﬁ%ll e)@efﬁld £6A tﬁ@&gmﬁﬁ?&db&{ﬁﬂﬂﬁagésgﬁfolr BreB@GE RL surface

onto the first fi
ecrfctbmfastsﬁlan@abfacetsh@e fsinfaoe d¢fl thevsgrond dilefrgn , wlednthecﬁlter walls

r of £ me h
ATl Tl SO R ik BRF oft D8 OO AR o h vt and he
NakBcd of the rirstofiiml thatafficeante afrfacéef thersetorﬁrﬁlﬁuﬁbmtv{?lﬁch the filter

ects e defined by a space, bet ween
s e 4 tpO R GTE Do PR CRPReG) DYa) @ ok gpen of th
efitee RA1IE b0 tHe i stSHMAI0es AdtlefRontPasd Ry P the firkiefloiw pdrBl(e.g., each of
E}gag{%ﬁre defi ned bﬁpt he space_between the di stal end

O Potiae pitpet m\ﬁé?h%fﬂéen@ltetrl‘l‘@u?)r rst film That
inthis

-
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particular instance the filter walls do not extend all

the way to the first film In one enbodi nent, the
woebghsiwf this gap is about 0.4 mcrons or | eBeT/UANS/005732

appropriate gap size may be utilized. The "density" of

t he sTpplilter rapsrssociatadayithohn MEMS Htermedie offay bde ﬁ@st through
{ |k &pgf Quan gwh dteﬁ%d (yg' 5&@%@9 hgrhrmmgﬁd §§:Ih%ﬂh%dlanous
S pr oV o}

fiher i et . Potontl T .
0 beven AR T bl Gk Bt QIR A8 AhAERR PAGE . in his

r Bt 86
patibuldd intsteﬁcetmamltteﬂwa]ﬂsgﬁm bt <t>d1kﬁ1dfall therwaygtorthg |ﬁm fflmr In one

t h t t t h h t.he MS filt .
n [ CI gtfofltﬁ%vgqtpais §l§ u%ﬂﬁl 615}81;[% 3 P]relessh pq;la ag%rbgrézﬁé gap size

g{aylg@hmlzeahe second aspect again provides that there

is at_least one such sup inthe filterin i on

for eblh "fenster ofdhg Suﬁpﬁ é R e tjI-"Fétg ﬁ’é“g%ﬁ‘iﬂ‘i‘fi films
BRAEHOS REHNESTE REbRERDbe BALI S RfpréuaPs H&s‘ireﬂ Geérskﬁ‘of rigidity in
filtering region is no nore than 100 m crons,

krdation te He aptieipatedbflovs raig(Drtbieush e MGV fidlgr W@H%ﬂ%any ‘ot the first
glfg% the! ﬂHRir Js ediB¥nd ?eoeoéce e@@x t@B%%ﬁgg'r@thﬁaﬁ'tﬁée magtifl€ of each

or conf ratlo Lrap chanbers
ﬁuyr vap dssughloatt the filietihg e@d’n far| the rantigipgiecb flow HratefdENBough the

PR 5F oy B IS LD PR Nl oo

bgpetthagamgmedds diaivghere it hidedst orstsuanshppert omttle filtérmg. region for each

rst ter trap chanber m ace
Bleiah st b SBmPR e P e, o B BB SysepRRRE P ypvorts
ﬁh@ﬂ’ﬁﬁén@&égbﬂ idiemepaiea 108 miaens, tfibmupbe onithe andeu bﬁﬁ mlcrons
filter walls hﬁﬁolumeofe ch first filter .tr ap By
&qna‘h%lé@ e TSP FHPPEHS PRE Reeoly #RPIPERIS; %‘“‘p shape, and/ot
fiopay be larger than the volunme of any first
fI OW& ort or any second flow port, al thougﬁ such n

not  bMuktipde Fltes &rap phanhiers Rk, astaqiatad vEh lterHrag 04 FPG%EMS
tf'ﬂ@r NEMe bF értyed’f tﬁ@ﬁll‘é{ ﬁ?lrd/Mgh klleethfr@ Q&pebs. ERdtOsydh FiltkStap chamber

filter trap ¢ hrough the associated filter

aghe éﬁfmed rbérthf: ﬁP@etlﬁéfV@é dbh aira’c iand esecond fPmeh a%f&,rst filigr trap
%ﬂa‘?nﬁe? Etl\l/%%ﬁc% tbg @ty 9&@@ %rﬁﬂar?ﬁ@# waﬁén{i’g S%Cr(])léld filter trap

provi de n the I'rst” and seco
chaalabeofmatvlbe thENBed bdtvemm thodariogs elﬁmdmfﬂbf wake The veltime of each

h t h t hi I d Gts; | n
g trgpe rgﬁtﬁg 8ma (ﬂ%e SEC cﬂdafrife? tra { ﬁagﬁ%r ?nsa’l?l be larger
&rmnuhwolmabf arx?l’fﬂstrm)w mxit e ndy hrebmeﬂmw aoud, althb@hcsoﬂrnmed not be

theflrst and s filnms as . thir

Sgrotnly BE CSpar oG At B Y SIS Bt Rt il be nvo o
Fied |ﬁ,1telaﬁ‘ﬁ> SRnbeX HenhhiR weedhated Hltdritap] H@NAGCIntd e second filter
first and second filns as well. Usi ng mul tiple annul ar
dap rlamber 98 B¢ 1e8ESot ent i al for undesirabl e | eakage out

of thgokd !hﬁl? Bﬁéqeglnﬁﬁgéegf‘ma}%eaﬂr@ﬂdm&‘h tMebisst 4Rdl sbéddb Eilms in
annul ar seal s i ncrease I'i kel i hood that all flow

ther ag At tméww\?sﬁlﬁqum@ulm%nwef\m firsp grenghetbe diird aspects. For
gxﬁfa%@ gts%&)% \éﬁﬁﬁl%alfﬁ%; B{eﬁ%twalr&l PRt BE R AR Mr seal, and

a pe_rl net %m(g havi n at | east one
arayeixtend betarieen andaintefcenmsct @b agd pricemcbiknstas veglloyt third annular

rﬂaa“f %%9% sgand outwardly from the second annular seal, and may extend between and

interconnect the first and second films as well. Using multiple annular seals reduces the
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may be on the order of about 20 m crons to about 25
mcrons. A fourth aspect of the present invention is

wgensroaidey directed to a MEMS filter nodul e harCmgsa005/005732

first film havi n(ilj pl urallt% of first flow ports. A

potenttal Edvaniesirable lfakageduloltbhhlrringdegipn. hStated hanether vayemultiple
y |

glgn_uga? sea@gelglgl%%sfgltﬁey,ug Rhdo3 hebaft BEQMHohd L MEMS HGEnodule wil be

diregpeisthcbugh tlze farioss fitted wapsatin ong efbodimeie tiei wisth 6 4 perimeter

and i.ncl ud lurali f,l_ow t d.a
EatoonaveRanad ofe Ml i Rt BRERPEY AREL fiul Rigops, and
afay b 6n gReed of Atowt IIBmtcSonsA) dbionss2s thictdner wal | ext ends
fromthe second fiJmin the direction of the first

film }\afﬁwﬂaaﬁme?tsqf’ t|ﬂ? P’Eeé“r“tt {VgRgngis R, qdirgeiadaioee YFEMS filter
idiasle ﬁqwlﬁ a Fikst FiGh havahd a plmﬁtyfdfrfﬁgt fRRChosE.C ANt stcdhamb@is fluidly
are flu y connecte the filter trap gap.. Various

F@mﬁﬁ%@ﬂ%atek@?%tonsfoft th% firgl Q¥ 88T ote de9oRd rEmatsi Acady(e.e-s
Véﬁc%'\@héﬂ thb @JIEHQ@H{G? mefulb Redi§Rd i AsRestentakibh) tft@ﬁ the first

features may al so be |ncor‘§Jorated into the MEMS f| ter

fid ing infludegea Pltalith oh seserd flw pasts) andrigesseondeshambere st Buidly
@61‘9169(9&1{&/&’&1 aPRhstl ﬁ@kf'&@%fm ﬂg\%'pﬁﬁs ' Rchrgt' fﬂ’té?lW'aM eRfendsFrom the .

any conbi nati on. he "vari ous features
dacsndjﬁhrem th divestipm of b &tsit ﬁhn,ta@d & fiest filtestrap i defingd in paat by this
e T PP At Il AR B8P Pbe v
seconWarfiduls rrsﬁmmyendeémau of ttivefeatutos envizsl infrelalien MENS MEMS filter
filter .i.n the case he. fourth a ct.. One .or. both
rodpE ot it ot ARG, Hrd Ot by SRR ncetiiragh i s

@ilter MéROEthatmrth agati Brvelll Thke\tefiietientsiaht hadititial Meizs may

filter In one enbodjnent, the filter tra .
%‘Sfd%%"ﬁolé@ﬂ tf&t"i}\é‘@hcopﬁ’é“aflf’? st“ tfaﬂhﬂé‘*r"a%a}‘% %e%‘ﬂffs ‘Psﬁ?gf@f"’e m
fd1dton font@ngishehirofdid g MRAL aspddts In@FSbe R&L rbptmfsrrmhat &pect,
filmsection is disposed at an internedi ate | ocation
sdivagualln of Brany eomBia#iqhe first and second filnms and is

i nter ?ﬁé RSCiAednl lf'ilrﬁ@ﬁllé‘y @éﬁn@%eaeﬁ%ﬁ&r 6@5@1\@%@@9&& in the case

Her e e filter trap defi ned between the first

f the éeurthegspechin@ng Wé?OiﬂhQ'fghwﬁ@t adesegond filme also may be dispesed at an
r I u

FREREAE o bPEBLI i AL AR AT 181 by Bbotimn:

fhiel fities @ap igopss defimedibrtseanr thgdpstnfiier evellsandathe st filthe In another

BRBRU s B B SR CENE Bl E PR o

bo mrratlfon Ibigtwebn fthd ﬁhst aﬁcp scvnd filnhshandpis dstercbniented ivithogach dy an

ARRIBE SADPor oo A eC e ARG S e B rt Mo P ) and e

tferheGidRSimadeBtionA Thithétasé Wakre apshirtlify e fifBtef GaNesle dfied, there
through the entire verqtl cal eXtﬁQ{g of, the fi rs{ film
X1 bs & pomzegpondingpumber pl iermaedia SEHHPRSC 14 2 o g may exist

Hﬁ%ﬁﬁ‘& the %ﬁﬁ@ﬁr 6f e Sudhl 1ﬁt§1tmécdia|té"ﬁlﬁ{15€cﬁbﬂ lo ﬁlmy @8invhichtt with
first flow port aperture. Iter wall aperture
ﬂ@ 1@‘(?5@#’@&1@%1%11 thelowRiifiimhe ent | r e vertical extent of
the fir i
cor r eApfSin BREE deL i Bloscl fenie WREGEPY PRRAREToARpricaing o
SIS fialter mbdutemt érﬁlail filosis tfbrgred al pearlythepobliontd msubbiesist A first

gﬁ\gta%g rg Est %/(\)/a %%v(venr ﬁ"ﬂgruéﬁ?ﬁ Jntlke%etrp%?] eitglge(?f Qﬁeﬁﬁgt ﬁl}ﬂ} hA first

fdclifietal film is formed directly on the upper surface of the first film and will typically
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wal | aperture, that is defined by the first film, and
typically on the entire upper surface of the first

weaaisiBiwral film This subsequent deposition 8ET/US2005/005732

sacrificial material may still be viewed as being part

61 thenfrst flove poxs aperiuié. c Adiitef walhapariirgisyforzededova throginthe entire
vé gnl fterﬁt 1?&11;{ 'ffh’ﬁt foc!rég e‘ih@ées % clngé ?&%mgapomon of
ex o defrine

fhe Iﬁm rﬁhwa IAIddttioaal seodfe:mﬂ matembus d;erdeftcr deposited a{ Joat ani e portion

tioial ;
Gt e Bl e LB il bt G e oot of the iter
fzvbll apertfires €0 dleﬁhdbl\nbyrme' firsefilen)} andeym&llfy on nisdendieaspper surface of

ugh t .vertical, extent econd. film
b B et g B Psedieny oeingch sl TG gy i ve
biewwm&ﬁgepafrﬂ dﬂtﬁé ﬁwabdcnﬁaall ﬁlhﬁ Iﬁlaﬁﬁbasfel d 86k fIRER fBrmed on
filter trap. Varioqus refinenment the features

thetfwet sperfical diln gpd teéteP‘I‘?eW‘FlP‘F fhe fi&eﬁ gefl aegmtrﬁéo pefs enfilter wall

Ay @ﬁ&{d@ %we&@ rbfi6lot k¢ ?kb‘aﬁﬁcs of TS SBEBRiA) End 1150 R WAk %?ewously
In th aspect o resent invention as wel

¢¢p@sléedr1e fhle rfétﬁemlé apgryTea.die ﬁISbﬁlm A sepond Hew palf apseiusg ls formed
?ﬂ% ﬁ#&#ﬁ‘ lleYen@ife \Ie?uﬁpé()ﬁ&{? TRIRaLdoRd ﬁln(l)1 &n \/\E‘f@ﬁ ff'tr%}I é%ﬁcml layer

aspect 1s the accuracy wt
saemovedcthe Bamlmt\quahe filtey Wol adéthe dirst é&m idefinel e filtet trapr
wal | I o f hi: ¢ S hi
Sacr TRERSHiher R SaARRRLAARE orl B LRLGOTRER pplbr e
piresgmt gazpﬁtm)n rmmhbefqanml Bl yise barincotposatkd innthe idth aspect of the
mat er i

|
BEROL] TP FnER: | (BB Pkl e e U g ey exist
fadtviduaitpor mbey tcoRMinktiam (Di‘nebdnaﬁtgtﬁtthib h‘thlmﬁécs is tAt hdvatagh with

any. fabricati.qn techni ed rela to

Fhien e S e o EERl i ebe s i R i P Al pliringsy more
Jpepifieallyl the tieknbis Sitthisisherifidial inabgiab paE@he thefsiR MBI tRe lter trap
substrate by an Internedlate sacrjficial layer. This

g anay) Yeomiedisrdy mvslied. | Ineonersipharianant thisthickBess of di sacrificial

fa QB RBosHB B ‘f}étfﬁteﬁ%ﬁ Faptiife VENS tlyidot R6re TREMLBUE 8% from the
rel eased (e.g., by etching away sacrificial material).

faeget thigknessce, the MVEMB filt er modul e may remain
SUppoAﬁlﬁ)ngﬁQH}y ?abh'&@tw%“@%fn fﬁeeﬁseé"}%{ rSiHEdA tro%g"i‘ﬁ’tﬁ aspect,

by one or~nore structur connectlons
sirfage tmnrahaqhmlm someferrtd. oTw)mﬂy thpefirdi ﬁladeblbe separated from the

| e i cal | er mal I d/ or mech I I
B, P oA R S T 8 ks gy modue
tﬂibﬂasdpﬁfa&dtﬁ’tﬁn lﬂ]limlatblstyata gft&uﬁhetMEMS ﬁlmr rm’dﬁlef isl B¥essed (e.g., by

FEPEE Ep LT Spisrinyy 00 Toor, OO ARE Ml megeman

Npbbrtdd bbsk madsubetratt@ dfRereef SRR felddtd blyab®y @k more structural
movenent, of the I\/EI\/ISfIIter duyle relative to the

wipepegtigngnt i ARVt fushy HPRAL G IRIEIGATIERROTS | BEY atb% disabled
é‘%@%@lﬂy/@x@ﬁﬂa@l? MRtk %&ﬁaﬁl&lﬁl eﬁ%rctu%ﬂt) eatt\bﬁclll\/EMé fuk IMBMS filter

nodul e on a ayer of a sacrificial material and
motwe maytdiempntp the pedeslyigsubstiatec(onensim(s) &rmeddifpdly on the

é;ﬂé)%lga\féreP#ﬁqeﬁﬂe} Y Q)rslﬂbét LiGres lafe F&h@? %ﬂstﬁe s{ﬂgh?rate ﬂ)é)ut the

SaCFIfICIa mat eri a Egra e
MEVES fliltet modwle du ltherdafioniimfidaterab stoveinent of tbq EM3 difer module

eﬁ tltVQ 0 {?{e S Rhte uﬂ¥ 150 'ig r%glelvgd ﬁ%rﬁ i s%gst}a?e. aAﬁH?ﬁé?%gtig@ {vould be
¥ébr|ca Ing a

to fabricate the MEMS filter module on a layer of a sacrificial material and not
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MEMS filter nodul e using a substrate. A first
sacrificial filmis fornmed on (directly or indirectly)

wohasasbstr at e, and the MEMS filter npodul e is PCT/US2005/005732

thereafter fabricated formng a plurality of
staustirgliycingercoaprst SerME ﬁliterfmq . With e wndering @ibstrate. In this

AASE UL Wil O GE SOAREG! ARG PLR DAL dRABRIVERL: hB e from

thecnbstiaei al filmis renoved such that the filter

nodul i S, su d abo e the Su .
Tor o o SRR RN Fnlefou M BELEY fo PHcilf sor gpricating o
MBMS ddanaocdilonsing s stisantediss abxk eﬁnﬁcma]aﬁ]now foleed\MizMBirectly or

oA TE Bl 6 i o S, L el g v

V@Iulreﬂiﬂ)‘& off satifivedrand mwraatﬁlmé ral@AbIStRS R irBetchihections are
t |nvent|on

reI ion to asp ct o the res

%fgetf"é%ﬂ %?3@35 gy WadHe 25006 afﬁeﬁ"ﬂF first paeridipig} fim is
@%Rﬁ@d sh thhiahe Eiﬁ&eﬁbddlé‘\fﬁmsbé?ﬁecﬂﬁbd&@'the sﬁEB@a&@ by the structural
refinenments and additional features may exis

inteIpapneRtiqng. y Eagh ?%thaﬁyru%%wﬁafqneﬁpﬂom Heip fi@ﬁﬂ%t%allow the
i@} %Qh!entg &r&? B leht %Hé,f f’lﬂl: dnBEBfifO SR EGHE RS, film formed

be tween t he MEMS ter nodul e the substrate may
dir¢otly o the spbstigise | nst ance, an eI ectrical signal is

I I t
L e
presamt harnntﬂal }f\mﬂlclefeamrd.s reayMESdSDe incorporateddulltie §irthgaspect nf the

prrg%eﬁlg nlfl\ge%ilf) 0 na1§ (r)gl/g U r ?s%g [ ll/‘lﬁ oY bﬁt {@{tﬁ%%llt ?eatures may exist

inﬂtvai’ufalm 1oe &ﬁ lafy Sombinatéuty Aag eppmpﬁate mvmwaedlsabhug tthe stfuctural
be forned on rate filter dul e, t

ke qtmec Dt Bt e/ A SRS A Sl e stbizal el wilighl ol one

indancy R td@teapbighdl ib I'E%pl\féif {00 b h Sttt tal rlﬁ’tkrconnecuon to at least

interconnections have been di sabled or term nat

Qe ricgiaiote sure. 1 AROINTE GBEMN IS fhdrpht ¢ BiRChagicH fp@e ﬂe@e%EMS
Blterd Iﬂmu@eﬂﬁ 2,98 ﬂf;-bd&ifeeﬁei 819th9 LEEINIR Nbdiie) t@m%bﬁaﬁicampﬁxcmre
regi on | ant includes a conduit having a

?hatwnoeﬁ]mcglrﬁdaﬁfceanqcemﬂ ultHPsy FiseepreOPnBIOLE mcwr@m@ay be
fdrﬁqé& oR ALY s Sl @ﬂmﬁ? "fﬁ%@n{oﬁhﬂea | nC}e?aéllﬁ’O\g gll‘i’c?o;rftﬂe MEMS

wthin the con uit ow pat es a
ﬁ]t¢rnneduéb geoe Ghel sftistrate tfiert tharverlmssq@msteml imersqraieetibns have been

?Jd'o? rm{]ﬁee first filmincludes at | east one first
ow or? g t her eby enconpassing including a

pI ur aA |se\5enthfaspaachf the pseberit iromantior it sl)rect@dmolae implansfoe addiessing

il mingcl.ud t .l east ort nd
Py TuRG Sha oy Bt ol RERh helugrts Fafhis b0l fow patn
ﬁrﬁlcll@ ﬁghpﬁddawﬂﬂﬁlﬂ}t Bl)erco'ﬁh}&:t lMﬁiMEhef fitst lﬁtfdyl'i@gibﬂ eAfl\gEM}S&Hter module

u 1 east Q I l.ter t Xte S ragm
Pgsegaﬂ@% ﬁth fengdpit wat% BN “?fﬁé ffar?trfﬁe adl peroad, Bjm that are
&E@Jse@ng qRchelMRRA. arHRefilst Gitth 3hclidel tagea¥bde BRHE fbREport (and

first filmdefines a filter trap.Various refinenments

deieby enppmppssing dnplyginga Mbltaher of ushefjrgftflogiports), whée &we&mﬁ film
i%émﬁéstat astl A€ sRLES A5 p bﬂ\(ﬁ{g th&é‘oeyn ﬁgsﬁxga%ém% ﬁf@@élny of

al so |ncorporated int sev
spwb S@nnd flowy pants) o The MEMS filterThedude ﬁuethqrnleqi@hs st laaf»done filter wall

ik x:iéng%] b tﬁ%&e%x?dsﬁlgf% IS%L%&IFMWH% ¥ gi’}h lstychqgat o a Btween 2

secon
mﬁecu]mfllhblawﬂbmd the first ﬁlm defines a filter trap

S
—t
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in an at |east substantially fixed position relative
to each other for the anticipated fl ow

woavsgspmeessures. Both the first filmand the BeTmsen0s/005732

filmused by the MEMS filter nodul e of the seventh

as pecYanixay réfinements pxisti ofthe feathisk neted inofelatipd it thg geventh aspect of
_HS r%resegt in elﬂgoxgofv,ﬁ'th%y f%htﬁ?els Inyayv%kn meqnéolr{]%orgrt?cpat&gh%ev@&ﬂ ld.% ect of
theyprbenti eentionr ad vellf | "H@se aerfdlemente raddfadklmsnalAﬂeathma ghay exist

any . ropriate crof a t n

A BRRY B2 B o G bR B i

&l mazcshlsmsfagmls/ faxerpefidon ecdatmarm @aahothusﬂgn the anticipated flow
I con ar.pi

rials suc Si | |
SHIS(REITRY £ Rotd e f&fgﬁé) i %Seg D%E%%@éﬁﬁ module
5O thelBfentl ﬁﬁfectafﬁ@ BSL Qnﬂa)fliﬂuﬂ‘ﬁthlcﬁtﬁes\ﬁﬁif |ab&& 1f00ficem6,Nand more
filter wall. |call\)/thef|rst and second filns ‘and

tmisnlly irither th@aramgwf RDot| L BECTPR P jabalitet] THFIGRS- t HEY S3hpEPPriate
Eﬁ{eﬁﬁf Aa ﬂ_cp %S%h’@ frle! Fn%f AR AL & aa ks, V"'Al'tho‘ilglp'a%?l dppropriate

e separ fromany substrate that 1s used

Mofabmaatlom taghmqtlrﬁemNEhxsuseri |11@ @qlatmndg this MHENGS flter mgqhﬁ@ surface
é‘x qox%%ﬁmﬁ 1saa réfgt%d ﬁé Ln%'ﬂir{aﬁ? ch aQrﬂ g’ ilfeBn, silicon
I SPOSI ng ane | n ter ousin or

cﬁrhﬁe_ shcmmcmtrrds poiysm@o@emnmgumh endVENBstén [farethe iwsd LAnd)second
ﬁgxgﬁalfal%gvg#l as fo ﬁ eac ﬁvalzlals lﬁsggtésﬁ%thegir%t 28d 'y%tlggd E mst a%d ea%h filter
lvaewill bmtmdiabm@&dcftom) ;ﬂmcmmn gnz&eﬂaﬂ effias MEMStﬂiter Nﬁﬂlﬂe also will
filt nmodul e., The first and/or. second.fil.ns eac

bsbisely 5P Sepaae, o any R bR al is AR the HBRRERT the MEMS
ﬁltéﬂr_ﬁ(ﬁddll@ﬁtﬂl r@o u@i@td fhe lﬁhﬁdiﬁﬂ mf Eeriﬁ@&?}ﬁllclaﬁmﬁ!e glfq ,ipriet fohddpobisg the
vertica space romthe first fi on the o

g 1t PléF’é}S*fm fﬁte? BPUSIEEY OF PtheR é@@&l&%r F?qeﬁﬁmgTﬁlﬁcﬁFﬁf& filter
{nlagulgj_rst filmis located at an intermnedi ate el evation

bet ween the second filmand the lower film This | ower

fi 1 m Heg/fiishadsgeond féﬂﬂawﬁ ibty yheoMEM il g3 spadylecalita v enih aspect
k}éﬁ/rg% F gfj Bpﬁ?sclnﬁ@ bgﬁﬁtﬁn@é bi @ﬁpo‘é\ﬁé |exﬁ‘~§§é§ 1}8)/ HeNRAEMS filter
e sevent

aspect
appuleprlihgtfastaodfor sagond filprs. carkh coré abﬁtb@dnr‘r‘nmnneéla@h film in the

Mﬁﬁ% t%kqdj@m%%@wea{ e %ﬁ%&&m&hm R Ane %}%%geﬁidfrom the

articu
\ﬁ/adt Iﬁlm xh ehedppesiteside o abelation tocthe tsemnd flm.nThaviis, deifsst film
is filte

RS o A i DT B e Foonee B SELER T4 . Tois

Vel filr @day (ih&;ll)/&leta@ﬁ&ht& bffildvapor@exenting k}&Eetlnﬁﬁlglﬁdsavella nd

rectagilat. L0 P CRSMEre AR LTS o

Lhssshye Q:bﬁﬁ’gd@ﬁloﬁnmﬂl abne EhbSJiNBiIN, bﬁcl@fﬁlﬂae n@ill thaﬁ Odn annular
mai nt ai ni ng a desired fl ow rate throu

ponfiearatign gL elosed nsFweishboHIntieRt means fhaba g@wﬂwﬁlﬁg pyatl extends
eaaD3doo lab&t 2 Meltdin F&B@d}Q%SfJn‘ambEﬂ%t %ﬁﬁ@ thid filltem\x@ﬁ% be circular.

term nat es prior o reachi ng the surface of first
Riepmesentagive fanewar cmvéigsnatlméc@r chch Hides @@Bn’@dpdff rﬁlthwf limitation

Eﬁéuﬁarcﬁﬁlgﬁea%d;ﬂ% %rgrﬁla%\.l;ﬁnth %sg %ﬁfeﬂ: z?tgl élzar g?‘étt ﬁ!ﬂl ?Irllggﬁgr, the

ﬁoﬂmpmm}atg filiereap nall ghnré‘ta'cdswfoetdmaubecdfm friay rhef efobenefit for
e e two first
s g » Bedited i Y8 o B B B FRIheE 10
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may be associated with each filter trap. Both the
first and second flow ports may be of any appropriate

weizais/ossteape, and configuration, and further nMRETS2005/005732

di sposed in any appropriate arrangenent. For instance,
mul t i fploe Binbedimehtov theceventh #spentigach fikerfwallsxtenils fionydlye second

an I‘
P F f%d;? i mgtesS ?ﬁﬁg}ttg I?é%'i:m??th% Elgact%%‘g ISt ﬂm @Xt faces the sufface of
tlﬁcsbcuﬁié fﬂnny Infthlt hasef 4 fikdr tfap osr\degfaml by (aedigial, end af la poftictlaefilter

&i {Bﬁ?q {hff lﬂlrg%ef I%q ga r\étttqglptgass Ge fhgtseg]a%ﬁh(i he]tc Slr?lgt f\lf\éﬁlﬂl’r)‘ which

fhid fiedr walidestendef At haastsewdirttiflons pattanduit datt thedetynddlow ports

space betwe he first filma ter | that
BRY bp e op B Rreb LRy 1R B g sGronddlow Hepfraay be of
aﬂi}aﬁpﬂ@pﬂiﬁé Isi%@dsﬂaye tdﬁﬁ SRAGRata] WBe Tutike ﬂéﬁb@'dl@ﬂ&doﬁl any

it's ‘correspondin ter wal | d the first film
PRPIORTIgte; 4288 qyaent- g’ift]ll%#an% &L%twéeep TSRO PPt Foug fhe g é@n may

99 rrﬁfge@ Bkhathdt a‘ilrb?eav@}éorﬁl%skhQ)yfﬂréﬁétmfg'a| fiker |vfhllQﬁ1@) the first film
0|rrent t he elg C£|S no nore th

é@ﬁswpt oelndesmr Siike ﬁrm}ovawﬁc{agp of s f“gﬁtszwmﬁswy be offset
I irst annul ar seal may extend between the

bbb e D A h ehat The firat f1) m the

second tfartiowjar filigr trhge agspeisted awithuhe MEME| filtoo Imadylei afethy seventh

defi ne 0 C

g%)svét 15 dgfnﬂglg %?/ S?)%% b%@%%lg tﬂgrk'ggtt}ﬁﬁl a%%ea. ﬁ)l(e t\x‘{}ﬁ ntuQ\éthxtuﬁ ffom the

sayndEng hme&malﬁy, iezadoifilees trap fsi deﬁE&‘dl b}gthe e@cea hetwéé1l theflistahend of

S g ey 88 1 BB s

FiREH WAl does Aotdxigndlailtiye Wiy tpakd SrsOfilnDt Iaehe aﬁlbbdlﬁkntaﬂle helght of
supports may ext %Pd bet ween and i nterconnect th Iﬁ{i
IhtieapdE pherors thapsatiopt G Hmicrense Ay ARPTPRIAIEAPLLZe\IRAY| be ufiized-

t han Rriﬁstaeﬁhﬁtﬂlbﬂgeaﬁﬁﬁﬂf kB BRwednOMé died ahe tavesd ﬁtrﬁkﬁsuch that the
first and second filns in the case of the seventh

fiesh &k, thespoonth Sl e the firet ey sed vallestivelx dpfingean gnglosed space
BPRE eUHHRESLYH BERE THR Ehibs bo@HaBy 59 hi$ BiRk amARiRE sERYnay be
ext end between ang I nterconnect the first and second
tharspteriged oved filterimetrpgion AW althadilisewpllsphillersmps,fasidlpw ports, and
Y, : I
SAPHEREN ot b R2oBREOA R HMNAL Ry A BRIP 87 BB other
mirbpnatdssupgonmmay prtend behwécalany igpmomdct tefivitand seand films in
gli{éﬁs te e potent ial for undesirable | eakage out of
iﬂﬁ’ P2 BFI8G°"8Gi on. 1 n one embodinent, the width of
a per Mogd thin bwnﬁﬁ]lahﬁ‘d] mgy l&tprbﬁMbeﬂV@n&hH’lﬁlﬂsﬁdnd$&&ind ifigms in

t | eas bout m cro t.o about 4 Cro

%f‘ﬁe t"%é FW@P" oFPeho UtO" éﬁs‘a}ﬂc?:r%ﬁ%""f‘ 4 ‘g%& Seggmag% spaced
Bht@vfaﬁglﬁ fOmPthé! figdt biinhl@fsed st AT ex@inb SetveP BT in&réﬂiﬁ(ect the first
extend between and interconnect the fi r%t and s

Pt e R L B A e T e second

Qﬁ’xﬁﬁaﬁ s€Ml, ﬁlﬁﬁl’?&retx%n%&w*é@n fa 1%@%01%[%@[ BP AR Sbdif films as well,
ape, and/or “configuration. The various posts may

be
@Jsgrgr mbitiplsd redirlbugeed, anmelar Beple Tedaeasdihei paiwtinh for  undesirable
uet%gﬁ%rbut Af R’t l‘ﬂ'lt%hh% Yeg?xfn fIh lollée Emﬁ\@dn!néntnm vﬁ!itﬁ%f erenmeter region

[ter regi on.
émbngiatdmt onetanaulanseilds atdéas@bpmcﬁr mgrins tcn@bolué% guqrensnandiyeay be

f ] . h , th
8{1 eeorége,? oggbo%%@ mitFons o ab%tu?%exglc"f})%g.t er way, there are



10

15

20

25

30

supports as there are filter walls. In the case where
the filter walls are annular, each such filter wall

worysasrgsound or be di sposed about at | east onecCcwofuskies/ 005732

supports. That is, at |east one support may be

di spoAadumhwalfdioytSM othgt hupRpTiLMAY eRicnd betwigen hnd fppsconnect the
t

Y B st s FBRU A e SRR oo MhkecRMs o ropyrts mey

bé | df eaniy neppropojite nsizen shdye, sel/@ctandigemotipn. ov’Ekldevaaioulsasos’t&emay be

egree .of rigidi.ty.in relatjon tgo.he  antici f]
ARHEa G empath o ke e B o plefior 8 Bflr vt may
aR6 e atilidea wambitht filthadg regien. Sbonndmbodimedie fHe@ntnber of supports is
relative to the fir oul d anethe
55 36 GrnchempSsrras Pl S oy e Pt dpet i many
Rietts & Mex@&td‘ﬁl@dr Rvallf eI Bg fist udlere Glie e Rvalls hﬂe%ﬁnﬂlﬁr@&ch such
throuqhout the filtering region for the antici pated

¥

filtgnivelbnay gyropnd eiksrisnoeedbRIs 2f leptt ape At FUPPOT 1Bt i at least
g gtg;zm% RO de Bosed! {62 aBXb B4R SRAGE MhePFENEGRe "density” of the

pairs of supports in the fllterlqr;% region is
nbownm@edt wapprlsotbatrﬁney drfercorsiael thefiry eangrpee %lpt&eﬂlroce}sh@t the

t I

%t&ﬁ@;ééﬁg n?akglgéeé saeggtgg}tg ggﬁl\?m al\(%gﬁeégg(%%e% of b ?fdltty ng Pelation to the

attidipareiofldyy raltd\ié tivievgh fhie IMENS fibigumedé (¢ metoge«wm tthe amount that
ect ac r, t

gh);:p PR deEIacgeﬂgyt? Ii]elgtl\Je tﬁ the f @P@lﬁg%ﬂ:@seccog%ck?ﬁgedn@; %@ %f one or

fmors filtéri tfape)[ mhy hp s@lbxmfdm rpramylybmmt’am tbpmegnitulde ufiehel filter trap

I d
Sraiert o geuns tabpdt e pofiPedLiGhoRre, iyl Phps fiter
snidblepdr BoMU IR Ond ehb@imya) the mbRinune h}bﬁﬁfﬁlgdfet\mhdjabﬂﬂ; tpairs of
filter trap chanber and the Vog@ﬁ’f of each s

FYROR? i tha e BaPn ey e ik g i SR DQre e prder of

anYrohd oSbodthowigend. or any second fl ow port, aIthough
such need not be the case. In any, case, the flow

t hr oulyhtinke fileniser ghamprs mtheeaswcmtedewﬂh sichyfdlter ﬁliaa ughzed by
f‘d‘u—:r ﬁltEl\/fS k& mB&tﬁfp oﬁﬁﬁrge%nth AREQUIHACH E&haﬁ?lﬁa‘?% ?tcﬁﬁnber may be

ter trap, and then into the second filter

cihﬁmﬂdéw they#pags beswossy the first Trbsesondiilns. s ﬁtﬁt lﬁiﬁeltir?@ chamber may
r%%gcea'ﬁ (ﬂgd' anba r IR vﬁP PInd Qrs%égnﬁ fﬁ%ﬁrﬂ%ﬁaﬁﬁaéﬂﬂay be

epa r 1 nplant application,
llaiqated ﬂtycmdwhds eutasp@tmﬁemr drsyclagpaoptar diter walp! Tbatvplome of each

A R RO B il e

MehBhd Vdliire¢ ofmgire vt purtortahe sefcomﬂﬂow pott, eﬂn)homgll sugh maed not be

i 0 451t A ETa e b NS e P eithorbe ino

FRARS tra EnafibBr) Siro@sh e hdsociABY fikdr ttdpLardiien ltdWe second filter
modul esdi scussed above in relation to the first

ttll"rpﬁh?gﬁll“l’ef’t‘?é@?%?rﬁa aspects may be used by this seventh

aspecip@goniiit usedASW the @E’Jeﬁﬁ’lr dspdce rrﬁ? abioh Qnﬁgp‘prglﬁia@aownﬁgﬂ‘atlon
to various surfaces of [ter | e and/ or

derythp persicwlar m:ém |aﬁmlé76tl<tlh @n@wetlmplaﬁt RE be 35ed for apy, appropriate
%ﬁgt%%é;h agRP Ghy o nﬁ%% r{ggthwms'tndef moHﬁE e e ¢ORfulthy be

1 OCO kes such
aeed accéxsasrfmr élréwld rdigphsing the MEMSoﬁltwrhaodulee difbimsthe [genduit or by

Ql(s)llng notnle aolr I’LC())I% ﬁhé’mésouﬂé‘ %Eﬂ/lg ARE module may be retained within the

conduit flow path in any appropriate manner as well. Any of the MEMS flow modules
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enbodi nent, a self-assenbl ed nonol ayer coating (e.qg.,
pol y-et hyl ene-glycol) is applied in any appropriate

worms@si9e. g., liquid or vapor phase, w th vapeCcTpsame 005732

bei ng the preferred technique) to all exposed surfaces

discustrd VKB Fdlation thohiu fiest dnoughnihe siils kspgets aty be used by this
rat MEMS filter nodule for positioning

Lééﬁgaﬁ)ﬁgsk%ﬁdU|t Coatings of this type nmay be used

i n rehat ammopmtd tvating ey baspEectido ohriddsesuffhes @fithe MEMS filter

des hed heregj S [.. not e ne
B Ee iealr RoE Yo e Delsd, SR n 8 B NS prh dispect,
Biﬁliiding witholt lilgtaeangl Ubdtmg Rhdt hﬁp@&éﬁbl@éorﬁ%hﬁ})ﬁl@/ Q]ibllt gnaé{es such
| ter nmodul e cou e

ect t.ance
SRS, Bareoyd B anypt Rt SR g TRiSEGF P (io-gpuling. In one
aﬁmﬂ@ﬂ C soM-hsRerhbled @ish6lhydd @uging e g, %Wﬁﬂetﬁ%lﬁ%ﬂ) is apphed

that in turn is at |east partially disposed
BofRYurRPTIatn Bapnes | (Gt . hqArﬁio?Ih ¥3Pop p%lrsen %rum% Phasg rbeépg the

fn’efe%’éd tRRGGud) it @iébo%&i éaea@as of %%Emrﬁuemonuﬂ'aﬁ@ Q@é‘ﬁousmg

W thin an outer housi ng havi ng first | ow at

thakiniggigissfthe MEM$rdidier module fs mﬁumlw W@ihmdhe errbrsq@crs depatings of
ﬁﬂé rgﬁeeﬂrs¥ X u%é?ﬁn by ﬁ% , n o€ Eth géc@@ofsﬂ'ig B{&%Qﬁtm\%h{x%neée?%bed

I rst w pat I'Tected rough
WEmBa$W¢Eer modul e, and for the outer housing to be at

l €as tA{’lﬁ)téffh QLA & trgérg gtbsg I%h \ﬁdratg Ll‘)la u]s;eldlr'{g tlncce%% g :tﬁel%\gﬁg/fszkgtemdule

wlth)thed;enrhmrm (theucraadz off the mgfemth yisgeotr Foh énstedd>tHel MERIS filter module

and, f ur.t her. otect the MEMS fil

SRRt bt e 7Y "B Bpaloe B MhasserHreaih the ovter
rlﬁdusmtg disﬁllib@déd beokg), gt Efﬁtyrrr?ﬁ af letﬁéﬁ(iaﬁwiéll\l/jéﬁltcspfs?& w1th[ndﬁil§ conduit of

east. may, be nore r e Il ter nodu
e fplednt ARSI qpHeR P"?"élijdsbef 108 ) Pt BRETLRUFIE Ke: b gt opst partially
disposéawitiah dn bher hdussk hhiiRes ke lﬂﬁwriﬂth”ﬁ)(' tlkéeMﬁE@/ngﬁﬁer module to
include without I[jnitation polyneth yl met hacryl at e
FePnrmied eeptadirrosed adiacpridn the ﬁlﬁfatﬁmrrhouengr syphiikat all flow through

t'hér@iks@ ﬂb@tﬂa& 1%&@3’[&1 ﬂquglp{}é%EM% fiSP 3 k1B &l lférerger;] g)/uter housing

housi ng first Tnner housing nay be o
tappreblenst m@agh élpeosefé wihin the eopidnih dthy imfflgysi ik loytet hausing and

M ﬁﬁlerhﬂd’ié n@%w E}ovﬁ% ﬂqé’tﬁlta anté%t}? E&EthE%EﬁrS I’ l?err module and

di sposi tion-at ast partia he Con
futthetrenayrmotfactrth@ MEfM% filthromeduig Iml this rb@rdadbaﬁt thel oumr BCBHEg and

I. si.tion at | east rt|
SR o BE by e 57 e B ] g v
iﬁilm mﬂﬁeﬁ émiptdseﬁthﬁ/efmdt&tald mmhﬁﬁhtlﬁitm Qleé’duwii Gotisigy and the first
entire len%#h f éhe L t |nn usin ge g., each
BRG Bsige e B RS ety R0 SRty resthacrylate
(PROVMAS eeramrbegaemuom fith@itn} £ oBRF mﬂmmé RstaRRdd phsiche
or, only al gnga portlon of the |ength

out er,
of t H?énr Lires?u STrhAusing aaé ﬂrrgﬁr(sg inger heysingomay, be 19f @Ry $ppyppriate
shh Elgl, alcylifdey). n’](}@)%%ll?‘ﬂ he BiYer ﬁ&ﬁsﬁ{ﬁdwﬁ’leaé%gpr%@ﬁl some manner for

correspondi ng he outer housin
4lmqerlomébéﬁaﬁgpﬁr%albreﬁ@n dhg 90nﬁaltnwhrlmlda first annet housmgawyl be

aQE%t ﬁfeg) OfhrlrleP Ror! @&ﬁéfr{s at lgas 81191 @{thlng? bﬁlt?r 1'1({31 1thg For
0 e seventh . For ance St
insiarse, thoogentpusmy niag b drsdmd eloout ﬂe f“usttlmrer houssrigredongahe entire
It zed t aut er. housin
T Br e Sl 1A B AT B B gt oo e
vaittr orvbeetdet irahrdlp Giotn théneorfespaitling end of the outer housing), or only along
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i nner housing, or any conbination thereof. A second
i nner housing may al so be at |east partially disposed

wonodsiosidshe out er housing, with the MEMS filt epcmmsios/005732

bei ng | ocat ed between adjacent ends of the first inner

he partiog ofithe legthosttthé fine innBOhtsisig (c. gndnepcsraa‘oaf &ldls Yf the first inner
unted to at %eas one of éf{we fir i nner housing and
CRRBHE 7o P BT B CeERoB el ey HEF PO g | <

al so prieffastabhet Woading R f1eRrably Maififaitbd ANAkMtEHar) bXBEkd position
nfgf?ﬂgl on relation to the outer housing in_ the 'sane

F togfbe pier oping iy threse Rb s seignth Agesct:  Bom nstance, the first inner
ChukRg bR bé BbAdeA %o !E@)bu{%?hé{ﬁiﬁg, 1@&% ldy bk %hﬁiéd%tv&e%n the outer
i.ncorporating the [ter dul e uSi ng an out
hising gnd At fijmes thovsnmaa r’fhfh owist heysing mayebec ghimkditted hlbout the first

tar reces
PRSP oA MR o s TR 5 38 v
vireetiadly tdisposeidrgithin theequtdn duossimgy Wlthdhtu VE3MS ifiltet madide belng located

1he first flow path .ext.end
Ao BT PR MRS (O pielrbama RO B R P g preteatly
noouwritel tweat lemst bocaf dd fstyinhar koubiag \waé Redohé Ienek Ihbﬁimg?ln Quch a

secoden Anat her opti woul d he. for the
FERE: R ies ™R Ao SRRl Bt o istalipracts 0 fiked sgsition
Qélatlbletofthd’ @Iterlhbﬁ@ﬂig inaktsdafi@- madAdr 28 BRI R TRk Boudals, Of
nount i n elg/El\/ISfllter nodule to the first inner
housi hAtﬁl% alshargelenraligng Ry beygay b mpfpingelption to aeqspereting the

RAEM NGk Ediuld iengMalVButkl hdBing MY inRY hg%ll@ﬂldﬁg cbQ of the
the first inner housing, there may be a press f

Y RdE#Pedte TNEMEMS filtenmorvin inay bawscaskrd within theufﬁﬁenner housing.
hou#SidBOthe Sse RBER - thd ﬂrs@ﬁﬁeﬂﬁ)ﬁﬁng Hl%ﬁlﬁgsr %QJ a0 YEMR , and where

filter nodule is maintained In fixed position
rthe first few pyh erendsibetreeh fhees ﬁrhbamhsp@nd Sudsf é“dae MEMS filter module

L gy,
e e i B BBl i groutd
Ifar thRiMEMS dfdted motlhle e bb/fﬁl@nfedlmehe fisd ot momiagndbﬁ“ the first inner
flabpicated in at least two different fabrication

I'evels that are spaced from each other (hereafter a

first Afn&btppm@hate I’Wa{yewﬁmo&iitihgaths BN fild I heald Qﬂthe ﬁrst inner
abr i cat coréesponds with wh

Blé’uffl%% fay bBysy od ?Jg‘i‘stel o?eV%Pt PRGN lﬁoéllnsr'ﬁ@é‘F%rth%MEMs filter

beddaleemiabé Behde® td EHeMirdtMYin@MRGSiNG, TBbré ?dé? 'be ((jhf préss, f;it between the
e eposition

ficial terial (e.qg. froma sin
i‘?ﬁ%ifss‘élfea apaghls anf fhe ﬁf% et haysingTRE betir g anmcmerm;efmbly the
habrisaRfeeRodlle {s%"a?ﬁtalhéh ﬁll'lieﬁxfeﬂ ?§§1h(§rﬁgfa{1%'tﬂéqﬁljsﬁ¥§ér ‘housing.

while the second f abricated 1 n at

the s&vbidg mla@maélamnsns |t1@v@1efemed techuelpey fre falpirrting teddEMS
tehat ti f ngi

the n%o:aﬁlg% Ia?%g?%dgg%rlégn e%le re'gﬂﬁd Hte ef\gﬂéﬁg%ﬂé@? ul%s may be
editisgted in eheastswoodiffefeabfabyertion rie\telsvélbt axbwpmdnfammach other
I [ £, f abr | I evel be 1 "
\X%iq %:%g{elleg %ga%%ﬁctggo ?lr St SCC%B& tf f gf at{oﬁl e‘ée COr#c]a%mauon level
fCaJmSIpolaISIWIth i«vhavtetha)b be tfbrated \ityi « epositide raxﬁsal dh@lturad @@l before

t r egui re_t.

YRURE ity SR ing iyt R bt et (| Shm psingle dsgosition

iofmestiuatued] Yiayed joR CRY. t’IZheeﬁ;@h fidh hedy bd matﬁﬁc—wﬁlécabtl f€the first
be .fabricated_on an appropriate substrate

dul es
ST ga%/lh &Vhile i8¢ sepqndy film gy, pe fpluerated inet least the second
Fivridstonnalel.| RY¥Euld Pobpph i dtRAIRAcharacterization of the first film being
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sonmewher e between the substrate and anot her structura
| ayer in which the second filmis fabricated, or vice

woeosas19bhe first and second filns each may exPer/USEO0&/005732

single fabrication level or may exist in nmultiple
fim kel "€iadt ifabmichtimdbe]” dnd thdrecadibilar mmm thd fss¢ond fgireaiden level”

deposi ti on. of structural t Si, N -
agoiticit tsar bt ey Cab aom R ave tuas i Ry frstr, and
RhARRS scbedefabricdion ?@él Béﬁhzit(whlﬂﬁﬁ Aepbsigd tseconti"r Moreov?ar it does
i nstance woul or, the epo ition a structura
et erlpigg theti %\géﬁt %&P&am%?veg ‘?156108%10 L’E“Eﬁ‘“&’é;‘ﬁ"ﬁlebedﬁmﬁﬂlately

la@A84nt @SERN AlteY, PABORIENDD Fitté:QRodulls YSay SR Eatica®B R an appropriate
structures that extend down toward, but not to, the

t
@Hbs@aateyarﬂgwhw thet fipiafilny a3 Bprieated WeongnEuyAl fgyer that is disposed
bwkhat b?cﬂreérﬁeﬁ@ kubstte SHE Mhotilel §tr1§:@lﬁ91rlgye§ il Whigh the® d film is
ter wall may exist in a common fabrication |eve
Iﬁ&ndﬂpiaHGVQVm@@ed second i nstance, two or nore
struc i
| evel tSI'ﬂ% gh 1 %ﬁ%&&%d%m@ EA zIyr CFch ec?a{ ﬁ?ﬁqy%a%ntl&rﬁ%h ?e@gl OQQnay exist
rie | ratliipla ﬁabnc@npn dmlsdl ire ctltel ybonm-nbted fitsh HIS)anceTm depwsitibnl of a
&Eﬁ%{gﬁaf g@%glgl ﬁha (sllggl r}el%n%gtg{n i;%%:lerflay ﬁgxf: a(l)lnaé leasta generally planar
flaer. cAddtioesn dpeme regaafigy gledﬁ}@f)ﬁisfahdlffgwbhld It fouahel rda;bosmon of a
nater| e ne x ricatio ev er o
Rl ek Mo sl PR BR BT 1 e, o A EDRaIg blenar

psaumnapms bRCosaMRIsaliitRs bRt Weall Ewnlekaidabutlndy &, theQinderlying
Ims 1n different fabrjication |evels, but provide an

Spprieit laaeeatshy yedegying fbricafionkenele t A frchnibe spwnddin and cach

(fBteBwall thah k¥isah b bY¥mRbn GRkHMA leRPSt S, Or the like
ext endi ng” bet ween adj acent structural | ayers or filns

in di fif deeabove-sgied eagondaiistiancs: Hoh ot B sctumphdayers or films from
| I
SHRLE ERRLIAEYEIS,T b Sl sl PSRBT, (05, oo
tdjmoetlyr e dlier etliyr) arﬂalmwulldereqns'@dreh@walawfytha pperdisial amaéerlal that is
tl agt 0 h "
PRRER e ARBTG5 811 B B rions e
tstregtuat matedhlfat tho mb)alfMamlenmﬂ UAesthangtioregpardmg tie above-noted

ext ernal power r instance

RO deanR VO e el e sen-Pii Jabieoo Fughel gt o Hms i
(@ff@ent BkiseRn &VBI@,I fbqupr@\@(ﬂH Qas aﬁfro;&hﬂe apnetonar | iatfe®onnection

such as n?d reservoir, |oIo j cal

r ?@‘?%?SP egna/Pé}F ftYIQ & \}W‘%ﬁﬁﬁﬁt‘?t S ipnfng eiFergn pdjacent
léﬁﬁ&ulfapfay@@}érﬁlﬁﬁri@@ﬂfﬂe@h Nsﬁm&i fa6AdtieA levdiBat s, one or

nore of any hese ME | ter nodul es coul d be )

di spodbe abﬁveadeé@lbaéuMEMﬁaﬁltﬁrmMﬂley arey Pesierally ggpsive devices (no

e Ht?ﬁ’lef"ecﬁ g §i 1 (o? aﬁ% é}g)te ﬁlfedﬂﬁg )maya&d %@F@? QY Gppropriate

may e elt erv0|r
rapplagation. r Artolti@r ehmqtmnmrt of theseawim lﬁéﬂer amdul@p i§ thakthey are

taﬁyon&%ﬁ)é\}g%?&ﬁ% re se X}D%{x&ngg sttr\?ct\gfé dﬁx%%g%u?@%o%&te%[ Sov%r For

ese n~a con
bﬁﬁtame,mnylmé tlend MHME ﬁhdsrarrdnhlﬂesmﬁaym chgpresmlnd aaﬂd\xopaah bHmy type
hat .is exter.i nea.o

BB b BBl Bhshivet P e AnPGRits Hrtorek & » PRECHR asogrvoir 2
fHidlbgital FEdEtvbR Sand/dr the@@vietiintent) Xind fakitheg niagbw&ﬁaﬂ forhry appropriate

e et DA 1 ot et €90 oF DR VYRS Figspiodilo St B disposed

in a conduit that fluidly interconnects multiple sources (e.g., two or more), and each
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anot her exanpl e would be to di spose one or nore of

these MEMS filter nodules in a conduit extending
woebtismser he anteri or charrber of an eye and an®thaIs2005/005732

| ocation within the eX into Schlenm s canal)

syurdsomlgy be pithany wasma f-‘awyermlr tHeiglegivEINBServdin, dhe enyitahmasnt, or

S [ t
glgpl)tq %ﬁ)% Tt %gs?grggul(%l%belécxrﬁglgégou?;dj?% 02&11? gl&lé br 81;0 OO these
MR fiEMBoduldstie iz comdiif| egtending hetivieen the mdtanm chhtnbamf en gye and

RGeS BRFS OB PRI B B ATRC et amen okl B digpose

[0: 1 oﬂn@ﬂeadf(thﬂ’m MOENE efitter mbtdes inss condaib eﬁén&@ﬁ@ween the anterior

SHTRb 0 of R A1 FRULE Rt GEDILEHorah by SRt e Ge. Vet

hiitftlieR @&AathBlE vﬂfuﬁﬁﬁél Ededls#?s@e ehq bt hloassm&sequMseﬁl@éraﬁ&mes ina
i nvention is enbod by an inplant for _ addressin

prmduid axtending Pﬁtweeal th? %Igetn% 6’6";?“'1}5& gf Breve rRG angier éﬂ%ﬁon within the

)‘EC(% Bdeso JchieRAtY dindlpyi vody. aInf dn z\k‘,’a&aﬁﬁ}» of‘&lﬁ&e eENg %ﬁ’c&eﬂodules
['uidly interconnect wth first body region.
pEASbe msmpd fiseptly éntp such %ﬁ@@é‘éﬁ ompnmornnpméoewwpvldfhewd to
{ t

Flgé\%gﬂte é%}f %@&@k{/fgﬁ% qﬂgeg rrr%;ﬁrglg% §v1t’h Qhér"cgjnd{l@ I\/fo"i’%)%rc ‘ﬂ{ éagf] of the

staverobigd @xemplss, shd epnduis sy mpeovidebar exat patin fdreggieons hurhe when

i@gﬁ?cf fOI‘ % %Fa%gl}llgd I!:)aat%fﬂgtﬂ aélj lg,legﬁ’lo (ﬁr tﬁletsg e}QJm qésfrgagbl%g{l%vfrerdoag]a way

b&teatiey glhhr@nfal ar ptovart & demetrsdms tiegreet olfro&aﬂtr@lnxﬂ ihabeubea praasure.

| east ,one filter t

£+ roc ARt tst o e ottt TPETHE fh SPREGET AVaft gppiant fo
hRRshing phstaa vithin a/fifst Mg rpgion. t Thninidm tncheles ® cemibit having a

ther for_ the, anti ci ed fl ow rates/pres es. . At
88‘351’@%&?‘? ?daateﬁg |t‘b\%ﬁ‘%h’r BirenRges \WE}EQ firgt tsba‘l!i Y TRsift & MEMS
dikragéddb e wikiiS el JoSduiSNRE PathVHK ifiedd Strlicirt RLIFB M § first
exi st of the features noted in relation to the eighth

Ebpeation devel pk thsrMEMS: filtss yeadpleoAnd Fapacne stracde Gt lﬁﬁyiecond
AbREtIR 16RE OF BRI MERE ﬁﬁertxﬂ&aure B 13 BSRAEbr fofeH?l? from the first

pr esent i nvention as well. These refinenents and
Sbdeation devel f Adirsfispase gaigts évﬁtiwypn thedirstiagd a¢dopd struciurescamyd defines

%ﬂ@%&h gﬁ‘% KRG traﬁ%yﬁ {h@%\‘élélol‘éei?lteﬁ fd(deIr Sthe il %%ﬁngg%% dies are

opn o e first romthe seven
mlalnltaanet:‘lhm se@d m@sissu’osvanmailg fireegd pxzsmon tebativé do mactf othlee for the

S Bafta o R Brebiydst i Rt o A, P8 TS s modtute

ﬁld&é@t%&dm@bdﬁeﬁtsnspaed ation to the seventh aspect may

be u is el ht h ct as

ermbodl SHEHR 2o ieRis PRt i e GRAndn 551 B Frtiehh aspeet of
1o pdaesit iffenéion, eyt Eanidiahayt 4160 B FoéMoRRAES the'@yhtispect of
used to treat glaucoma _or to, otherw se contr

thet ressRl MyEntedss WER | Thesg refmgaents spd %dé’élﬁ%aét‘fleatm Ry exist
Qﬁ@@ﬁhﬂ’y‘r b 6% chhEnél%\{EB&mML@é\&hQﬁrsT 's-{ﬁlc@i?é\Waw@e Ei B4 EBm of

is a side view schematic_of onee nbodi ment of

fhp ifir film g the seyerih wereE, While e seppad staicturs gay be @Abq forrg of the
%e?&g/ fél‘é}r’\éerﬁgﬁﬂep @/aﬁ@@olﬁ ltﬂets@%nm)gﬂéc% Hafbeik ctoﬂgspfohclliﬁffeatures

that were discussed above in relation to the seventh aspect may be used by this eighth

aspect as well. In one embodiment, the first body region is an anterior chamber of an eye,
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illustrating its filtering and perineter regions.
Figure 2B is a cutaway, side view of one enbodi nent of

wanowsmeers7fil mfor the MEVS filter nodul e of FPgQuus204005732

where this upper filmincludes a plurality of flow

pohtthatf he esghtlo mepedhiiaygheaused oo traat glavoemafor ttheotidENSe control
' I a cutaway, side view of

%ﬁéscgl;%g%l re]fnaﬂeg& ﬁrgé/e%; fl mfor the MEMS filter

nodul e of Figure 2A, where this lower filmincludes a
plurality of flow ports for accomodating a fl ow

into/out of the MEMS filter nodule. Figure 2D is a

cut anway si de vBRIEDPDESORIRITONIDIMEHE SHVERAL I ter trap

that may be used i nVIEWSIOH TIRE DRAWRgEon of the MEMVS

filter nodul e of Figure 2A. Figure 2E is a bottom

pl an Mgew1 &f 2 Saeviewhebn B0 bf Gfe embbilintedf ofBiilter Hﬁ@ﬁsegﬁMEMS
be used by the filter trap of Figure 2D. Figure 2F i

Al medelesect i onal view taken along line E-E of the
VEMS Hiklrt €A 1@% Bew b e QMRS ver nbis bRty gk iof %Tié}lre 1,

enbodi nent of perimeter region for the” MVEMS
%Wég ltFﬁ]@QIF’égméAeflm‘?’fPﬂ 185e%sat e one fabrication

t ech n I il
g SgHE 2B Qi fad by i Snp SABIMAE ] LERE SR e
M@l\@p ﬁﬁ@rdrnbdldmwof Rigufd 241t whdré this Bpppn fdmdiaclndesan plurality of flow

seg one odi nent of
Bt A dnto hE R W bl me BN Reg SO 0L T
t hr onggmmf).Ctma chtziWa@z; sidg vle&gobmeoémlbdal&néﬁl‘& af Iolweefilm for the

of F B ectl onal
FRRLY Bty B pipia A e fs ISt i FRATEA pERRIGoE flow
oetglfaracmmﬁd)@uﬁ@a iflow ifxb/ofd EfulicaMARIS ity ioduC i s a
persg:ectlx vi ew of rt. of the I r filmused by the
filterdhy Sé@?&ﬁtaﬁ’%g 3 VieRt9fone sm @G?té)f&,&u Ufer grap ghah}?}ay be

Us8d i tRETBRRG rbdieh ¥ BYWIIMPAlidr anduIehﬁ thuketzadil ng region
conleguratlon of Figure 4A, with the upper film having

been Wi 2 ppirm.elapvipy 050%?@&9@{1@\7 of asidier wall (Habmay be

0t B by ddpor ofhi I mof the filtering region
configuration of Figure 4A illustrating the filter

wal | gl 25 up pofpss- @m@nldmg tekeay dprp fine E-§of ghet MENMS filter
ﬂ&d@&&% HE2XI tgaftmg%hé iﬁﬁod‘ilﬁﬁ%fo #] 1 Gk Gef 2 08'}%r the MEMS

confi gur tlon o € "upper
fese modwlpl oded away fromthe lower film Figure 5A |s a

cros secty o Vi.ew of . of

|t SRS VDR PR AR KaRBting e dfer wap from o
ﬂix’s«r flughald filtbrewdll tHaeextogls fogl ©B8eodhd i tMtNSsfacéd £6m the first
é‘i%d“' e of Figure 2A

Figure 4A is a perspective, cross-sectional view of one embodiment of a filtering
region configuration that may be used throughout the filtering region of the MEMS filter
module of Figure 2A.

Figure 4B is a cross-sectional view of a pair of filter traps used by the filtering
region configuration of Figure 4A.

Figure 4C is a perspective view of part of the lower film used by the filtering

region configuration of Figure 4A.
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Figure 5B is a perspective view of part of the | ower
filmused by the filtering region configuration of

weigsrs1ssA. Figure 5C is a perspective view of pPoamuS206/005732

the filtering region configuration of Figure 5A, wth

t he upgee 4D Isrh paaseatvebeew of manvaddhe Fitefingeregionjoenfiguration of
CtJ: ' r f the upper film of

F%élse%?l ’ wét}ﬂi%}}}eglﬁ)gé%@émn%g gj\#fh?%nulggltoi(’%éﬁ of Figure 5A,

i | | uskigat i4Bgs ttpersbédtiverboitarn| wevantipatphtbe tppesttlenditigfiliering

th f F . 5F . ' [ f t of .
TR T AT LA L e—

theeefigpper fil m having been expl oded away fromthe
lower_film_ Figure 6A i,s a Cross:sectional view o .
ot HEEUE Aol SRR ¥ T iy T dUIORE COMPT dar caurgion of
blaate 4B yithGhd el fill] NG dpBrdbd AWAT frdil tHe@ @& TilRf

the MEMS filter nodul e of Figure ﬁA. Fig_ure 6B is a .
per spEEEF v ¥idersirserfianel Yew (oh ettt befioAnt gb e fifgrinseesion
EdrltloBiali Db EHAO8L a fw&%ﬁa&tltm%ng k@it o MEMBHIRr Sodule
I's a perspective view of part of the filtering region
elfrigirgdAat i on of Figure 6A, with the upper film having
been : . i : | r j ' .
of - pay EIB e TANEENES o rBR TR lonF ArL PR WA PHlcring
wgivhicgufiguration obFigliepdr.e 6A, illustrating the filter

wal | sg. po endi e . Fi guyr '

por spBie 75 BEChReBler el AR ittt Bllbrds QU6 cbfiidifacin of
BigbrediAyevith tief uppef filltt lavingdeeregimomedc onf i gur ati on t hat

may us throughout the filterin ion t .

VNS TEVEaP indarnegre ook St pifof £ aPe iy ihe fitering

fgn donfigaratfionpal Figode 3Aleilliameing filid fitteisedlsyndt dupports extending

filtering region of Figure 7A - Figure 7Cis a top, plan

feelioBf one central support and its corresponding

annul Bigurs WIPQ pdrsiRtiveUsied dTYpaihef fhel fil@king Gegib® icOnfigkation of

Figure 7A. Figure 7D is a top,_ plan view of one

Bighie >y Withitheaippopfilm haying beon exploded away irary thedev e ilmy

Fi 9urﬁgl]t@ﬁAﬁSgiu&gsszsgcﬁo?lalavite@ R aRbAG hleWnRint BAL Fltefing region

the upper filmused by the filtering region of Figure

Fomfighation ba@nay be used reshoutithecliliezing segiopad thedEMS fileagymodule
. er enbodi nent of a filtering region

g%%%%gggati on that may be used throughout the

filt effigmy 6GBefyi opersfectiteevibdEMb phitldf éhe lovdu lfidm ofsed-by tireefiltering

2A. Figure 8B i.s. a perspective view of part of the
Fgleneo R RsT Sh Bt 11 teri ng

Figure 6C is a perspective view of part of the filtering region configuration of

Figure 6A, with the upper film having been removed.

Figure 6D is a perspective, bottom view of part of the upper film of the filtering
region configuration of Figure 6A, illustrating the filter walls and supports extending
therefrom.

Figure 7A is a perspective, cross-sectional view of another embodiment of a
filtering region configuration that may be used throughout the filtering region of the
MEMS filter module of Figure 2A.

Figure 7B is a top, plan view of part of the lower film used by the filtering region
of Figure 7A.
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regi on configuration of Figure 8A. Figure 8Cis a
perspective view of part of the filtering region

woaodsiogaeat i on of Figure 8A, with the upper fi PaTha»i08g0s5732

been renoved. Figure 8D is a perspective, bottom view
of parFigmt 7CHe a tygppplan fiewnfahe béiral supbert hidity @Ble@idnding annular

conf i ti ure 8A llus rating the filter
mﬁPP%‘g’g??ﬁu%ﬁaﬁzglﬁfF%g&% Eeg}é’)?toé }4 ‘herefrom Figure 9A
| s a mgﬁﬁemm ¥ Gop, FlERSBWEGhS E’fﬁﬂlar YikteAf used 8y ﬁ{é‘rﬁltenng region

ngnt of a |Iter|ng regi on configuration that
d8ed t hroughout the filtering region of the

VEMS fFlk&r@ HENDS wpeglglfl vl Tp@rt &P the RpBaH BmIBed %r fhe ﬁltermg region
perspectlve view of part of the lower filma

$Ur fports used by the filtering region

confl %éﬁ&'wlsog efsgébrtl@e Regithé 95 & Q‘lOH’l%% X %Cé ment of a

vi ew of part of he seconﬁo%s 'm sections posi
t filéering wegion @pp@gu(r@lonl thatsmayabe dsédnthEoughous tBBﬁltElmggJ reguﬁl))f the

EM§§E&Q§O%16 ZFﬁuFem‘@f the filter walls p03| tioned

ove e secon sections illustrated in Figure
9B a§lgu;b I8Bais at peespagtpervisu pp part of tiselbwoy fitd@sed by the filtering

conf.iguration of Figure 9A. Figure 9E
reglgnf)%l} éaggn OgFlg%rfgé sectional view of additional

porti cmguefgaihea Iﬁdrépéﬁfvle Ngew ©9ipaiid of af ﬁmsﬂngtrb%mn @bnfiguration of
QA s, a erspect ive view o one

Fi
S S ettt Bre Uan: IPCeT inE BEBCPRENH: o VENS {11 ¢ or
FTDdU| EFlg’lﬁéj 8B iSH isﬁébhee %Gttéﬁﬁ el bNSarMENR: el Elim 'SP EH! fHtering

IS fabrlcated igure i's an enl arged, perspective
VEERR spnfighetion o Ffémlea%#\erlhlﬁtr%g itsrfilécs watly andruppaatepststeatending
lth&kSodsed to support the MEMS filter nodul e of Figure
1QAabove the substrate.Figure 11 A is a perspective

vi ew dHgwEnJAhisr 2 epsPrREtivRe rProsefsecionilntiew fafcemothet mbmilment of a

l\ﬁ-ﬂ\éﬁné r!;:%% ! &Hﬁgﬁ rﬂ‘ljat Qnaé/upes E%eghtﬁreo%%%@iﬂge fai ﬁcg]rmg region of the

filter r| cat
é\iEMngéltbrnwéulspéEtgumélAvl ew of one of the lateral

Vens e Por ik BNl oL PRt Re R30S HE SOk jeeE supporss
Fl;%mbd)eth&ﬁkenil?g mgl?mxcpiﬁgdmd?% @fﬁ?lgtﬁeel\l \égsw ev'\\//E ('3/1‘5 ?nlet or

embo a flow.asse u [

modu S8R o T aorm R RRRSTRE fart 6 be KR4 B8 Sedhans pasijoned on

akskwbt %ppértﬁll@&ﬂfafédlﬁﬁgh@w assenbl ed condition.
Fi gurs 13A s an expl oded, perspective of another
enbod 9Bis 3 Rersawﬂé{% Yieinph the Hikter walls pesitimpsaliqvietthy second

MM e€ions illustrated in Figure 9B, as well as the upper supports used by the filtering
region configuration of Figure 9A.

Figure 9E is a perspective, cross-sectional view of additional portions of the
filtering region configuration of Figure 9A.

Figure 10A is a perspective view of one embodiment of an interface between a
MEMS filter module and a substrate on which the MEMS filter module is fabricated.

Figure 10B is an enlarged, perspective view of one of the lateral motion
constraints and the links used to support the MEMS filter module of Figure 10A above
the substrate.
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Figure 13B is a perspective view of the flow assenbly
of Figure 13A in an assenbled condition. Figure 14A is

wanoeygiwded, perspective of anot her enbodi menPCOUS2005/005732

flow assenbly that uses a MEMS filter nodule. Figure
14B iRigre peAspepdrspeetivei véaw off anpther dritwdirass efi] tedhce between a

G B S0 SEBSAE yAL SE gEhftP s

I ntr aEgutarlB Aplaanénlirhal, peespedtive ey of ohdref Mad/Bateral motion
filter modul es descyi bed her ei iqure 15B i S.a
et @by fsnIas FrelodroRs e S T Fgf of e,k above

@k shisirh@ocul ar i nplant or shunt that is used to

relieve pressure within the anterior chanber of the

eye, GEeret R4y inay pplofsdy PESASFUNE Vg olmps ghodgpent of a flow

FROHE a6 ivREdS MERRRMIOETAI LED DESORI PTI ON OF THE

I'NVENTI'ON The present invention will now be described

in refigueo?Bt & 2 mersprstivmyigiy Phthedilamiapgmbbh af Figurg d34tin an
' Lnabdlustrating its various pertinent features.

%ﬁ%ﬁ?%d%ﬂPF#%Strates one enbodi ment of a filter 10

t hat Higurkil3Ads an evpMEed, ipbuspactivpefianethguenipdinacit p§ Hilova assembly

| ural i ace |ates or filnms maintained in

Pl MRS SRBRRERIEL 2 P her” Thee “filmer w1

typi cEiplry 138vis a pepakinesewoof ther flave akseatblyenf Figlurend3A in an

nor e, .t and&fout 10 mcrons, and nore typically a

PHPRRALEMoPhi n 2 range of about 1 micron to about 3

M Cr OFigure 19Aa$3h &@%ded, phepdddéoffanbiher enibadithent 3fa fléw assembly

referably r vab di sposed in a filter housing 14,

EHHW§%®HF§@%§Q? 0‘Jr‘l%iusing 14 into an upper chanber 26

and arihawersnc Ranhefspative Mew 6Pk N6E asRBBly bf BWUROI4A in an

18 extends,throﬂgﬁ ?he filter housing 14 at a | ocation

agsergbled eprditiong| y conmuni cate with the upper chanber

26. %’1%]11]6 afdpY is @lsch@Rsit NG OMRodlh@W PO bladeon®X be Rl ocular
through the filter housing 14 at a |location so as to

irhplard that seysariny of teWEMS ilfer modudes debraibpéhergn. The

flow bedi.rect ed b .t her £ ' '

10 04l S LR b LR Bl
Hteoduldrt Bupldnod s Bngt it isapedoe relfievapyessypp mathin the enterior chamber

configurafion y. be faor an QRL .

e P R ey R oot S MO B M BRSSO R e,
and may receive/ engage the MEMS filter nodule 34 in

any appropri r [1 flow
throuoh the PPFADI pesERPERANTE, e S Yo e

t hr ouge plesenVEMRnfidd tall noWdel @esStbed AT¥latioHTRE theOdcchhpattying
ports 18, 22 may be associated with the upper chanber
Seirea (il EH ATy TSRS GE By DeHEN: FraBEeY | Gygure 1

ARG Haesléhe AthodRenP8f RHilEN MRPENRES ANEENTE FBteRHBUME 34 formed
shape. The upper chanber 26 and | ower chanber 30 each

fra belugglitgey spaspr oftesatrelilgrs Zaaipiimed in dired refationt oorich ther.
K] u| .

SR AR Do DR RO S A Bl g o 1

frigunspanch ntood fypisally hethivianss within a range of a

microns. In any case, the MEMS filter module 34 is preferably removably disposed in a

out 1 micron to about 3

filter housing 14, and separates the housing 14 into an upper chamber 26 and a lower
chamber 30. At least one upper flow port 18 extends through the filter housing 14 at a

location so as to fluidly communicate with the upper chamber 26. Similarly, at least one
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filter nodule 34. The filter 10 may be used for any
appropriate application. The "flow' through the filter

waQoosgidse of any appropriate type (e.g. conti RODWS2005/005732

intermttent) and may be of any appropriate fluid. At
lawees fflowoprst 23 peterds thrsugle the filker thppsingai4 gt pdocatien se@ds tnfluidly

%?ﬂ Sl:ﬁ#lgaté Fil" Ry Lo%]x tcﬁzﬁnlgelr E)id tTl% Wmﬁ? Be fd'nje‘l,;tgdr t}il'cgl ﬂall% filter

orce nay rom any appropriate source,
hmpngééwnen&bumtmu@em@wmnabpdmpyowgmdhgny; or a

conbi.pat kon th re N &n . f' ter,.10
ot or DR HEhedh b W arfA3BraphlNE chhhhfliioh pyay by formed
Tibe 4riyl dppropiifte anatbidhlpmay de disglifon ahp appropudaté lappltbatied, pud may

fromthe f or sone desi.red purpose,

ane e i TRt Bl O b PR Senfeh BRRgiply such

that bl$ €dwl BfougRTRe HBed [BC fRYIIRASE, beQliredict QH?@h?ﬁEHe‘JMEMS filter
regof . Certain details regardi ng the MEMS

me e é4)3 Angrmmyber oo peits 18024 may g%g ssocigted yifh the upper chamber

an@ ndWV@ @5&@& o0, £BLARE, ahd thge Mébéspéds {€rREYIR of any
namel y iltering region 38 and peri neter

ﬁm@%ﬁtezpzze aAti/or gune. Tb@c}lp@g&%’é@b% 26rppd &frwegs chanelgr 39 ach may be

I
PR P e AL RO RO i s
loiwier chrenligh 86 108 dhescifiltay lﬁmr@w@mraapprmiamﬂow path to/from the MEMS
%&hﬁgq4catlon techni ques are preferably utilized to

rlca e the MEMS filter nodule 34 on an appropriate
S u b st Tietfdtef &0 g1ay ba uyeffer gny appxbp:hxitey appllicdtions The §fievd, thtdugh the

fi f th bst
B i et S PR ARG TS ot
Miphprintel Med. Axdiehse sGdhe Itypél efdfesceawilli typicalpl Bd exedted fonl 4Afluid to

a.second.pl a m.46 that are disposed in
Brﬁéi@%g"er%?% Tgeh t!h ﬁerd Offtli“% fRroemay, B¢ oSy APPRBTIRR RV TCe:
fuchtagh pragslist Souddt: (ef3r, af windh) gtav1t§/h@18£ccfmﬂ1ﬁﬁiloz%eré’<ﬁ‘ & @ny case,
mai ntal ned in an at Ieast substantially fixed

I Ll
theifidey {batiempisioneprert lqasi sopibingrrome isafiwidr 1ho fr 10'could be

[ RH 88 ASHY flﬁﬁ ouﬁﬁ@ o tht RBSE1 0 & ugaﬁfar sé‘tﬁe A& ¥ed sﬁﬂp&% such
an extrene of MEMS filter nodule 3

thatf thaanatpyéal |r@fmpd ofithifp her filtex t18nis used quesowsl\»%smd pepose, or a
may be di sposed at an internediate
ocafﬁgﬁﬁ%rg in the MEMS filter nodule 34 (e.g.
s an dﬂwrtahlecwallbmgmﬁﬂg the[EMS G et niddutes34 aamdlusiraetqahsé‘mgums 2A-

e&g ?Lre g%}lbl%@ a}e? dgratéggl%f ofttﬁeelvclﬁl\/{s tlllpé'f:' }nogulfe ﬁé hFltermg

ower extrene o
fegiohélS ambd peemaér mgioncidl d\tbensttivoaspaded tfidmereciplatee are used by the

be t.,h and Lo renes of the
MERES B Bl i, YRARE e S e il 42, A
ﬁ'ﬂlﬁdill&ﬁssaﬁlwkﬂ&e ldeRH beWpm@kofhthiRafiMectnidut £4re @FBMhlﬂy Btilized
Quld be at an_ internedjate | ocati gn between the

@p% Healfy the) MEMS dikier gipdule o othan pRRISPYI Y (SEPSURS(Gige B avafer).

?Yn #8S8gard B MM ﬁftérlnmdm 3'4'?§ée5§11%§d Frof e @«Lus&yte Bfior to
|rs low ports 74, while the second film46 includes

@stpllqﬁaoann@iyﬁaer@@&le&él4f| ow ports 50. AII of the first
flow ﬂ@%ﬁﬂ%@?%éﬁk 39 finchddEs éﬁ&ggﬂ J:%Eﬁl% fahéag&o @ate or

| ocated 1 n the tering region
Wouth thaBare dispesed im @nmdwreialﬁen peat dilerent elavgiiany i the, MEMS filter
module 34. Preferably, these films 70, 46 are maintained in an at least substantially fixed

position relative to each other for the anticipated flow rates/pressures. Each of these films
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At | east one support 78 (e.g., a post or colum)
ext ends between and structurally interconnects the

woizomstosideh m 70 and the second film 46 in the fPCTAISRNG005732

region 38 of the MEMS filter nodule 34. Preferably a
pTQAamayydetifie &u@ﬂremmﬁdﬁMEm filtee netidaler34l{eige ¢hay define the lower

throu ho t .t ' on,38 in repeating . .

pat é’ Eﬁh spac dH}%‘I ‘ﬂgﬁ Q‘f) retﬁ%geofhﬁg‘?se& ‘ﬁh%‘ Infermediate

Slbﬁepmhtxslﬂﬁﬂ the' MEMS ffillet &fddol 3. g),n"saﬁd\ﬂaheA ldbebeﬂsfeeﬁl@\)(/o spaced
{ | east

approprjate sjze and/or configuration
rBisolnd Simoset R neletGior AR hesR B FHBH. (Wodrst ilm 70
SRuaeE § Idwor 48raidofahe MES rlieMRO8L1E B of B&ll&j bé Qﬁiﬂ Pt rmediate

of) the first film74, Each such filter wal

t lafation Retasemihe yprer and loyenexigmenef the MBS ﬁ&@rrmcai@ée ¥t Similarly,
the séc'oﬁ@ Hilsh MJS Boul®bd Q@ﬁppfeﬁ et \;c\lge g% féll'tér oﬁﬁte 34 or could be

St at ed anot her way, each ter

taH @R lnﬁén@hqée Insetigachetviea thc upper fanfl AW eatrdmcsh@f @e MEMS filter

f 4 fse

S, gD ! 9B SOOI RT3 BOL 350 7,

'Ithasecpsd ﬁlan4®melad®@fplmeutyb)f sqmooq] fovi Ipngs fheAN af ihedisst flow ports
44 IIs 54 .ont o primar, e. of the

14 A Flep e 0 B B4 a8 ¢ of e mnas

efilceo mpésls 3aidiye.,ofbt inhike fdrifsterfidgdori 429rts 74. Preferably,

each fllte{ wal | mai nt ai ne t | east

Sahet Anir] o SpnBtrd Bt BT Pl O ot brsvesm apg structurally

fihferBorkctsOthe e ﬁamtuocarﬂathe dedoh® Wil afeein/ thé ﬁﬁ&{rﬁgel%glom of the
may be utilized in the

E?g{ f filter walls

HEREY fiey moghI6 a4 3abrefrabi iy of.psbrsuagors ot Gstributed
ABrodBhoub ﬁleuﬁl'tén'n% ebidd34 fiea fréﬂeﬁt‘ﬁ{g' PtefnCHIORN sﬁ&e@%elwn to each
the nunber and [ocation of the supports 78 I's subject

toshes. Alpiserpogs 78 i thedilisring sagiosns hay be pbarfyi dppeoprinig size and/or
rc%ﬁﬁélﬂat?b% AN&si Sheldidt w@ﬁ?% id dlabiRla tw@llldd ?)ﬁéld? 'ﬁg{nhetﬁgpéand film

has at | east one support assocl at e
Atoandeat 1¢ast towatd (im éheedlmcborabf) |t itst &idm (vetnyEash spdr fiker AGall 54
r An e
acgnﬁlgrfag%%epsrgg % ;ehéh%r? thg\@h urfa%iaI ér}l tg ﬁrghﬁlé% 2@1 haé Elﬁ??oq’l? §econd
7me: 4. rfhated endtllma mvaa,baauh ﬁntaowm 84 Brsforted tiMghe W&Hm@lﬁtthe first

| i f S
0 D008 SRR it 1P affor BB ALY s eeh o crarof te
\@ﬂllrhllt§4)f difrst tffoey PAVE4f i THafs, AP eeh Ge%dﬂfyeﬁr%&h@/ﬂl@ FricA filter

configuratio " iLn this context neans
A RO PR T A U T 0 P

|n©Dt£<ﬂcBﬂlp§s% ah6f tHé SEs@flow pertT4. tB8fefablyt @Jch\mtlﬁ Wﬁf"Sé( fsl?ﬁeﬁntalned
which is op&;S|te the end of the filfer wall

ih B 2f adsubitantialiy, Bxedepasiignrplpiivesig)the Syshfibm 74 rf@lt the rantwlpated

iRy raR8pRsduirdst er wall 54 extends a full 360 degrees

about a certain reference axis along any appropriate

pat h Anpi pugberfaf gilteawalls P4 meay Usartilizgd in 21@cﬁlteung mﬁqnﬁé tAlthough
A

%31 ger%[f'g\\%fl%ﬁs VoS {'n%? be ]ilfr}lgzce'tﬂgﬁ tﬂ:ﬁ flil{eglg %% tvséeglgwgﬂumber

Eﬂd hics@ndrfelse smpporBﬂlS emsilbﬁlct totahmm]valyoﬁohamdstenzfahmist fof hk Miitering

70 .as e or, a filter .

BB 0% RS By PS4 bl AR e Rs bt e i B

ilgelr i} Alitldhdr hethhi thek afd e%t m:ai‘ﬂac'ls rﬂﬂ?;@p}ﬁﬁﬁ ty8fak kitegd afﬁﬂ‘ilﬂer walls
nul.ar .in the preferred confjguration, eac

i P%F?labha&%l’ﬁ gy Fpaga%%ff%ﬁemeas Paih AtAdcent supports 78 is o

Therefore, any constituent that is "trapped” by being

unabl e to pass
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through a particular filter trap gap 58 will then not
totally "plug"” this filter trap gap 58. Having an
wanomsiarsefi | ter trap gap 58 associ ated w th eaebTfuskiosnos732
wal | 54 al so provides a desired flow rate through the
MohSihhn kbaert mmiutrenssm ong lgmbbdlimenirand meretypichldy WENMB a range of

f|| r_.modul e, 3 ond flow ports
o i il af Ol B AhGHRUbORRRER TS £ DT
m)dul Eacli4ﬁltﬁudvail 5¢ of hineo WEEMS ffétef nrcgitilef 34bwe|ﬁznath1$ hﬁs’l)m annular

. st .flow I
stioror Aomelek e R il Bl SR 33 U losed
baﬁna@mmh Tobleg pothé alsﬁoamd dfnthe Fittbrewalt 546 (a;hattvﬂmtf is @pposite the

g B 2B e 2 S ) 08 LA 8

FReP3aR deRpal & il l36e rde@fe@sp aﬁ@ﬁ 35861@&%5 Qeferh&d a:Ws taﬂbn@ any
particular filter wall of these spaces

eprsoyriate pathngny é@rrftgﬁragsn ﬁﬁy b% étﬂéﬁ?é tuEeebifs thedesied anmﬂar extent
ff(ﬁ ﬁﬁ% Eilt&lr 911 %H?@ge&r&l"far, J\B@ sa@irg,%ctﬁ’ﬂguﬁﬁ)c hedchl f1R¢ \XIal’lam also

cor onds with the sp aC|n§H bet ween t he
flpgsgtot fextlelmd aflotharveaytth dhestirsofilen 70 prmctel. Ianioedh ajftegfram pieg filter

han t f I
]ap é%?c% ?)pﬁ% 691 thd (lﬁgtal nhto? %afh tifier ‘gﬁp?g%d étggtﬁ sYﬁ’inﬁJﬁ? Since
wadhuffiteer Mallamns asmdm mﬁmjprbfensd Ctbrlftgqu@on,t eaglp filtemigpp gap 58 will

f i %@p’ i}fi & agc Il'llare eg \ﬂ}l\gan sﬁlg%t\ﬁga}t ?{‘%ru g% da% emg unabtle to pass

ﬁl&ﬁl&ghraem?ﬁ&ular\/ﬁl&t lrep ghh88 fvilbther mbetoglly I’l'alu@‘Et\b& filtdrtteap gap 58.
nodul e 34 thr h the first flqw. ort 4 or..t.he .
Haeos dnrapayian it dreg gap oF aSerBlLy filgr 38l 4 gso provides a
fabdife@ Motvirate tebaghas MERILS ﬁhamnddhre@ugh a filter trap gap

58, and then t hrough an r fil
Al t hothBh fley A ?qt%g e MFg\fSS gﬂ ' Iﬁ%é}‘ eﬁﬁqfaﬁfﬂﬁgb@eﬁﬁ@m flow

OAESE QR Whtwlakd A0 180 Qkuivai tmEMSIﬁ@mn&ﬁteom \aana bé h@mh the
are two distinct grou filter _trap chanbe

g tflop Warisr74.ros hrawghn E@ ﬁrﬁé floypogts 7f élas\ifhlglb??ée FI@S%Y: put of the
(I\EEMS ﬁlgFHO 131@ Rl YRR, SO fle GEE Ak IRAS) or@‘SSO? Ofrether case, the

ove ow nmay be directed through the filter
iflowawifl b dirgeted oo a mge 62 thatexéentls frem thq oAt plor T&tozhe wagnd film

9? g%)?e;) 8‘? %&’ Pﬁqﬁt}éll; tfre![ﬂ %?r t8\rlﬂg§o|01a%ﬂ ﬁ%ﬁloa %Ztléuﬂlr filter

bailirtde (Eabiyoﬁhme lsgcices 62 inttler filkeaing r@t@n, 38wmy & dbaractorizedws e filter

seco 0.ma
s % TBE bR P il (RSOREE: QLAPRSeblF ey o spacing
lbetw%reﬁ et fivi T0hasml the béoend tape, ahlaafoergr&ezerdbefm the ﬁelglyt of the

the spaci ng_bet wee nul i p filter 54 Fi ur

e Bhp o s 8ol e SomEreor! $ibh St e thaps et fran e
Q)%lu?ﬂesd?‘%ﬁ? gssbél)i\t@d gty ﬂ@iﬁl pﬁﬁqb dnld | ftu@ter ‘ﬂ@b |be Mge{r&l&hn&ﬁe Ydlume of
fluidly interconnect with a filter trap ¢chanber_ 62

58y Aediated segord gy ot p(.although srchgsot afpquigmghle Vhetheg fhe flow
fehfeRd thd WNI? ﬁftéﬁn&ﬂller@)’thﬁ%lgihé o €8 whRY® 74 of A6 second flow ports

perimeter [ter wa so as to fluidly
i 501 e flowrvaBgowhonghen filier frap chamber &2 iep dhrowsh aigtar f@réﬂ 2458, and

é%% tﬁ{%ﬁ&l\ %tﬁe@%???ﬂwa&'baj &. fAlltﬂogéh %Ihlfﬁte?ﬂ%p élﬁh@)@f 62 could

case 'S require pass through
fbel ctfethe tsmap ogaﬁgtﬁﬁlou@fndm@dilmm ipame embOthh@nf iheteearevwm distinct

T K A,
tdiff@ugRoluiesMaMgurations).
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filter nodule 34. One is that the flow through the
MEMS filter nodule 34 is not axial in that it nust

wandesrogoweat | east one change in direction, incka@iusgoos/005732

without Iimtation to flow through a filter trap gap
58. Andt haed elrereathe dlovzasy bndirsstedithtougth thediltee ¢ 0 ii® Bnyodirection.

t ow t flltertra is.ip a
O hmbte RN et 7y e BB TR R et e as 10
fﬂmﬂty fintekaonidddt aith & €ittenia eHambéi662 Bowidb@ by a single filter wall 54),
acteri zation t hat tesﬂeflowthrouhthe ilter
ﬁfb 0T ROTE §e%?61d5f@gvsm°rtj &Pay) b dignosehynad thecpofippster of each
dﬁlt&(wdlloﬂ @b ab I?@ﬂﬁidmntewo%&h whtahfiltdd erap Ichéhbé‘r'ézfﬁeﬁ{?ed by the
and se%ond film46. Flow is directed through

f fPREIRg betwgen 5’5}5‘@8@6‘6 Wlé\ﬁi“b@@r? PEX e@@lﬁfgmﬁb{n @mq @rfnore second
Aﬂé/w GRSt 40t URDt bd ﬂlsb!')’s%dfllr&\ﬂd(ye of eac}p?i'itgll %hlaﬁfgso %?ltg Sfluidly

of at least a certain size) that is |arger
hiafegonnest with@ fflfer trap chanzhsr §2 pows@ediby b smg]@l felédr Iwpllifg), while one
cQl

?%rﬂslctﬁg ;ﬁks\f &by, o 6; ?E . ﬂﬁ? leﬁg&&%d f){:}) heeviiﬁ%lneéf}s %rf 1(i)tu \ﬁall 54 (so
t #5eto fluiidly interognn ) Wltﬁl’h éilinutltrechaalbdr 62 deﬁned ﬂ)y(ﬂ‘le Eﬂi&élng between

V. ferably se ect ed

tlﬁglltlﬁtgf%%t]&gl?sr %lz é]%%l ?FZ fﬁ[ % case ovgés I‘F%L}lgﬂé?l B ttk{l‘ﬂlgh a filter

f rdpt gap SR gefired IlmparBBy 1lhs filrex Wdlhﬁélﬁieﬁ)rmmtlﬁmmm‘rﬁltér module 34.

t ol erance for i,mum f.| M/ra s for

Veve FEear hatinPe SRttt g s e gt fhe MEMS

t fileer r@idglat34 010ne acthaf thé flew tﬁrbﬁ?gh B MENS ifiteroodlile 84 # not axial in
cr.ons or | ess orts 78 are di stri buted

GRS RO RSP D1 4eda a7 13D, Seeting Haofinitation to flow

heiogi aafiteBash gopi6B. TAdOHRE chrRRer@AdOnOR Mt/ the Hﬁ‘éc‘(lof?%f 'ﬁ% flow
nore than,_about a few tens of nanoneters ( du

ihqug e tIGRTaR 2amas i a dimqnsign AB. il lesst EmeioiH mrallqhwnh the
Akt ARENO ﬁﬁm&'c&gi ERE 45A 0 éﬂa?a‘é‘tegl%t%qtlp EI%V% ﬁ(ﬂﬁ? through the

filter 10 for which it was desi

ailien brap gape’d is a6Gawh genelraibfalr@dgqnnl o Hiee quctlmebfehe ﬂe'glthrnugh both

4tﬁeﬁ1f MG dul e 34, and define a boundary
Sﬁ“@ er fgérdn?:}fg&f ??terl ng regi on 38 of theMEMS

f | | t etFl(IYDIS irect@dithrouish e filtet trapgdphs to privideta ﬂ)Iﬁerin@ dunction. Any

| | .66
B0 15520, P S A 580 B o
fthd h@ght of the éfifientraBgapfs Wﬂi&yﬁ@@ beicbll@tivety déthlﬁecﬁﬂy 1h8 ﬁlter wall

t St at anot her

éé aés%ttﬁ% ﬁgs?ghrlffonze ?9513’8 ﬁsﬁfb g dhiough e rﬁgek.ggp 5§)n The
annbeiedid,lodation 6f the Rfarfdu@‘éﬁ}ﬁ)@fti 38 16ra¥eabIgisaleqed Wch hat BR height
fi |fr S%ttﬁl I m70 apd all second f|low ports 50 associ ated

Vit RCh irfker AR &FRIY Fhf?ﬁgheutéh%ﬁktqﬁ@ﬂéﬁgw?% ioaantaingdaithinga small
QbleRAG Yo thE WhaRTmHE HowiBes AR WhiARE MRS ﬁﬁ%@({uléﬁﬂs Sesigned.

66 may be utilized (three in the illustrated
éﬁﬁ]éfd Faterithere Bhacheighé of cadhefilits] tyapceapchisr aboat Dy microns or less,

%B% og aferhlétﬁglﬁé@{hk gg@.ﬁl %qil{eﬁkg}ég?cﬁ 3t8 8’1\5{ ﬁ’lg height of each

ndant seal 1 ng cap ities
rse@ fdlter g8p &P &&mﬂlmmyfnd mee thepdbow a Jaw tems bfmmnbmhtersé(é g., due

t nul ar 66, at | east
3 FRLABy of R ahSr 0 RREH 1 Gne Bt SRR ths mgmun
oy rate t13Bughf the fikerNENG Whith emam‘kdugned 34. Each of the
annul ar seals 66 .nay be of th wi.dt h, or at | east
one. 0P ARG AP SHR08 SsdostiRy Hh e qeTime Rt fogiondRof the MEMS
\ilieht hodule 3@Ngndedefiad iamihdary BE p@findtbrafor #RAM @R tBAbn BS of the
nost outwardly di sposed is wi der than any
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ot her annul ar seal 66. Another function of each
annul ar seal 66 used by the MEMS filter nodule 34 is

woao@rswiede structural strength or rigidity foPCThS2005/005732

MEMS filter nodul e 34. Each annul ar seal 66

StEES HitétlhodulerBAe ' EAMNAC brSthb Behtdxt bSthe bihrdular Z&msa 6 mEAR that the
second film46._.in the gerl neter region 4

7 annplar seal(e) fosletines apglose REHE qy bapndagy, for the %lte}mgereglon 38 of the
hemalid patendant ng it e NEMAI'T dildeRfioOdHtea a%@rthblnwﬁ}(1 each seal 66

manner that reduces the potential for damagin
poRieside & fudlt 36Qcdagress @borttr?ecwtawsaxw | le Anynsase éll 'ﬁrst fippe ports 74

pfs'é?c‘éﬁ?%ﬁflltﬁ AR A5 fﬂg‘l ’gf an ! civél % ] M%c@at%féﬁ tl}e second

pre y nore rigi ring region
tﬂlen REMS therbhyedispaseilingagily off ha@h pemulmdr@r efyiyornndler wh gnnular

é)% olyé ARrigqd ﬁtjeé Iq th% l{ﬁ{shrg‘ée ﬁ%@épfnﬁeplﬂgtand are prerferably

ce”’for engag ment
acmnccmtmaﬂ'g dilisgoseds eal lategallyt specedirrelatidingo V\plldt’ilde ofeduﬂﬂant sealing

per ter_reqi 42 i s. at
PGS foh dik Dl dedioRess 56 s, MRS b imodp B Bglatera
rrdlﬁfeﬂsi? tf}gha'ali)soﬂ? alaﬁulu 2HRI6S ak n:aarwéxhptrto ef?ﬂae dlil rasenie ﬂow through
Both.the first film7 ving the plura

b e ko 28 s e VIEMSAL i bR e dtitnat i s seal 66 may
Phelibathé saneOkide ePMdedst Bv¥ dFahd Sornafd) sdulsodt MBF BOYf a different width.
support ed about their respective perimeter. regions by

elicme sphodigents gy anggar Sfﬁ%éé thag is IB@ﬁt Rutvagdly dispascd 1S|W1demhan any

(haMiaguihearkural ity of first flow ports 74) and the
second film46 (having the plurality of second flow

por t s AWfhes funciemefeacioangulsr saakeised ﬁr the QUEMS ilter pedule 34 is to
Wdé lstMc ralrgﬁgﬁﬂn r]’;)’r?%lg@ fb(r% @g%éqﬁﬁer‘@@ﬁu ¢ HIBY annular seal

rogress a ong t rom one ocat| on in
t 66estpeturaib't ipterqopygctsrthg 2irgd fiilmh?) WilvBhef $ecorsk filmp dﬁl lire i@ 4perimeter

: . o '
GRS 0 LRI 0 F 00 a0t B B o
pMiEMSiﬁ]fternﬁﬁﬂula)B4tlhe Iiﬁann&tthéitlrédnﬂs()thé abtbﬁlaﬂ fqpdambgihy the physical

IR HECR S ek Pirdte S Bscrerii? Fech 12 P BYNTERIS i

pasdure Beris pegiably 4Roro fridid ehaMEM® filictih€ fegdi®d B8 ebfaﬂe MEMS filter
o any.

th h t filt
BRI o The pHnGrieh 4F R ghaHPMBRORiD A getrSo R silrstobust
piﬂfehfa@lﬁfok Bﬁéﬁg&ﬁer{t Qﬁthstﬁg @iﬂgr lﬁdugl:i\{/%ém ok @h blﬁéﬁneﬁﬁ%séeglllrgg structure.

al ong, a neanderin | ter nodul e

eie ‘ﬁ’éthd%ffth%%ml?}ef a%}o @ least about ﬁrs)r 4rpaigropeins ene wedpodiment,
f4am oRARRY QBLr oRE KBS ﬁﬁdfréﬂs’to Eﬁ;ﬁa gﬁn?:fé d\ﬁw anather embodlment

appropriate configuration for t appii Cat
and nd?wﬂb thedhrstdilin Hplhadpg ihetrdurghispd ﬁurs’q ﬂowvapvrbsﬂéWand the ‘second

(B B LB b ) S Ty AR e

Ti8speeting penignedem negions hseazldbse)nnﬁlﬁr atab 6b0rThed 1§ rboth thlad'lrst film 70

S@Eﬁlflg@‘? pLuﬁﬁBX, E’E{]}%‘f% Vglg?# b, % ﬁ%tc:c){éd 'S\Eﬂ &? aVIBg the plurality of

obesmdsmﬁdpmn Jaee datifious bitdodtes fhrdughdit ieMENM it mesiule 34.

fllter wall 54 may be of. a nfiguration
tﬁat?d 489 ?{e‘@aya A1, AY3Y) [PEQSTess Rlamg thepFirst %ﬂ %3&%%&9 Peaﬁoca‘ﬂon in the
egebiaterdpion 42nF AN IRBISWilteh dbdulei3n] thidhl lﬁ)fhe(ﬁlt%ﬁ @gmn 38, and to
oval tri angul ar, square, or r ect angu Sim

eaé’é’f?ﬂ&ﬁ Jagptign 1§é15§| pegglepﬁgye%gl 42 along a contlnuous path deﬁnedy by the first
film 70 (albeit possibly along a meandering path). Similarly, one may progress along the
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of any configuration that defines an annul ar extent,
including without Iimtation circular, oval,

wonro@ngudear , square, or rectangul ar. Any nunbePCOfUS2005/005732

first flow ports 74 and any nunber of second flow
ptseerd Bl g fiomeongtlpdationein, thabctrhwg’rregmmﬂﬁ bﬂtﬂew[EMS ﬁlter module

oy f s 74 luralit
S gl T SRS 0 e e
taipng ghcmuwr patle udefined iblyt the detardl Giap &6 .(albéiAtpoksibly along a

Iﬁéﬁltdertl 1‘t i\rst flow ports 74 and at | east two second
oW ports O are preferably associated with each

filt errhuaMEmﬁnafhemﬂme ma@ih¢ defihetd By Ay n@rﬁlbé%rbf films, may be
% uaI first flow gaﬁlﬁt 74 or second flow port 50
S ﬂlBtanP/&PBﬁ°PS}at8 mapi\Pediferny iapproprigte gpnfgapntiog for the

Alm'&d’aﬁﬁprﬂxla&tidﬂﬂ al®@lagl Beeoft ShySiFRéRaRf | élﬁﬂé & %ﬂﬁ Vi %ﬁl ure 2A).
f fgﬁ?f h % tglnd second flow orts suc &

plldf" Yafherigst $2ms7 G, dhecsepond: file 46, dhe féléﬂmaullfsm éﬁtth@eunpgrt posi(s)
afs, end hetBhaht sealpd) Woka o
case, bgt h the fa?r)g6 5 g?vmg%?i?? %‘2 sgﬂgﬂﬁ% sgc%ﬁ%l?bfs hcon) for
M%e%@ f‘i‘h‘}caﬁén &y S&ﬁ@ceappmp‘tphlamg agiwil ‘t&rrdmussed in more detail
QR G oY

acconmod ga{hgﬁ)% Fl %lgl%%eg nunjgfgér%ﬁarlrgr?nta e O? a?y Sisurafign that
Tefiasst ah dimdpr bestane dor thh @réfemrast erhb(bdmé'lﬁ afamdmgcwiﬁld)uf ilinfhation

%@rcﬁ%?e? rr%ﬁ 1£r%jl ué%gé\'ft IiIe(Etgou }rﬂllql\g EI bt ?rosl%lrﬁ}pay be

tofﬁ eny confgmniatign fhegddmeSah mfnulah a(tbﬁl\rﬁclﬁldﬂng evitho@dithi@itidd circular,
9151 ge f1| rgt fl ow.p ort% the second flow ports 50,
he’ et WRfCs orggeta 't he supports 78. The

prefe lAmy dufbbrdf dadt rﬂew o€ iR %rfnﬁihbérhﬁ s&6Bhd ﬁy& pbitd $Bhay be
ace m cromacni ni ng

d
S BHHTEE Greem v Hi G Aty palts 14 Hhp gl of second
aiobvfp’dﬂ@tSG al PRy ® p?cfwd-‘btar RSH tigh TRy Bitil 2P tra ESR gap 5¢ 58. That is,

‘f“ ficial material_ using an appropriate su
st two Hyst flewnpogksfdr 911d\Aﬁ|194$t i sedood Sloais pertseS50 are preferably

fa%&@@ﬂ 3 daX ﬁftagﬂaﬂleﬁlmlt ect | Vg élrug%{‘ngr “an 1a({1v1811(a§ I%‘ éSt flow

pat t erni ngmﬁper ati| ons
P¢ Hney, seaerd Aoy l@oﬂei%sl@lﬂdam rtete il dispblemyy knme ditter the dap 58.

%ﬁ‘lo@l@?oﬁfonrwgu?d B o ﬁfe?cge}figx\ég ﬁ{% f?rSt r e tlas 1S seb How ports

i's deposited so as
AP ewchighat dlest potentialgbt zemnglh partitle bomnsmmém beinpable l&e@fally block the

t n all ar a portio
Fiitd BcdcBa M SnAERE RS FERBF Bow Bore e Beisgecsd e veges 5
triaga bwi off any( apprdptiate sind ahdier SafigOidtions aalidihe |“ﬁ{ho{1ta}>{1ﬁ{t§tlon to
one {e ed:#h nts Thi s |?§com’mnl y calle

QT B B R &iapanedetyeon th fist

fiyipi70 alntl edodd d1n0I8 &id the dssires PR HRMER SOl IEMY ﬁtté Vifiodule 34.
ggee nt between the mcrostructure and the substrate.
{E Y14 ERralingpaiies it wisd direughogi the filisringreasginnn Snef the MEMS

HRGMHbEUE34 Sor IRSEI 0
that issued July 4 @%Bb& 1, o scBaHow Bors Sop e, B8P waps 54,

he SupPPTY 78 ve- Level M croel ect r omechani cal
Str Uofﬁérﬁéfexg&fjﬁMl&Elgﬁlt gﬁg{l ttﬂg%r?o LA rgi;szl Scfesoc?ibed herein

For ned e entir osure o
isn é@f@@rmtcé@n@iﬂnﬂ@f erSmfaee |m1crmch1nin|gr gémrd]]lgr enthils depositing

A Y I T R T—

smbsttat@ ife.g., a silicon wafer) Whlch functions as the foundation for the resulting
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t hereof of any surface m cromachi ned mcrostructure
that is used to fabricate the mcrostructure, but

wohoashsdees not generally exist in the final  PCT/US2005/005732

configuration (e.g., sacrificial material may be )
eices|dutyy Hamaus petierninl opereéens {Folleetivehe ingludingrmasking, etching,
| ocat i ons for e t
R L T T
se tgbisis Yepuaitel soak o define thealesived miiftostiusturé. afBerghe microstructure
escri he erei.n i nclude un ed_si.) i OX| .
B S R S P BEE L FEp8fi ves
@061 réiR o (eddRPEPosing dicodictasgudiitatind dei tarionsadacsiicniElayas to one or
materials are added to the filmduring,or after
O SiohH ) . TR aS (S9PIONLR RIS EIEoT 4 oo g g from  the
wiRHath el BichllyTeRABoR Y 1Qkhsimd ayeée of rdMlviei @ventrar Betfveen the
of a surface mcronmachi ned m ¢rostructure other than

gh@pstcreapnd Heesubsivie. o QenRAicHaEly oJestipfile sutpg micromachining
'EQcﬁﬂigéef {sL{fefEéHb%diiﬁ 181 Pledt AW, 602208, EwXERRlA My 4, 2000, that is
I a

mat e s tor the structural [ayers described herein
entifled déVefoqske dfon Fabuicatipe Fivsol gysh Mieroplogtramagbigues! gtructures and
wgrgglg%o%{elcfaa%?ﬁl T%g El@ﬁ .)Fomd?r bad ?nef tird Iafsclo%ure of which is
substrates describe erein 1 nclude silicon. The

urnipotated tyyrefeencemdisichiadtytheredi (hengafjer e '208 Patent).

f or med/ deposi t ed by.technpque ' [
depos?{‘el geﬁm( mﬁ% (11a yl‘a’rn(é’lnﬁ%l&J n%s ?%ﬁﬁlﬁf%‘s g%f%g %@;Bayép& portion
(HeRGY D, aryt smfipb enicepaebiset eniGUBICARCYDIE, is awsdd to fabricate the

pl.asma- enhanced . PECVD) her mal. oxi dat i on .

Wﬁg%@g@gﬁ,qﬂlﬁd’%ﬂ% aog%lngall g%-@];atlla e%% i ip; %‘ﬁ ?rfg@lé)on%%ﬁanon (e.g.,

sargifividl MgteaNapSf B encasel Wy aagithcapil ifagtiahgt dOr n&se locations for

exanples. In nore general .terns, surface

APCFTHRIE RPRPSRS: 18,4° AEBIOAUS TR0 ARyl PaPmoRsHp i leeso)

ExSHPaly BhiBrial® 86 thé is&dri@icial 1ol Hbsceibed Bytein(ifgludtindoped silicon

structural film(s) or |ayer s.._Nhny.Substt$g§ s

deecisiei casHicam e, 0delopechsibennr HRddn P idPRid (gpped” ndicating

%? Eﬁﬁﬁﬁx@ﬁelelﬁéﬁﬁ%&iaﬁéqﬁe LERASNGY Ald dubing SLafldrldefRion). The

waf ers because of their ubiquitous presence and

dera "stausitiraltlgyeT hefil s upestherdinmeans eny pthe lgyea of perHerathersaf of a
Qrfé’c\:hlrﬁilaromghip&f ﬁl?ﬁ%sruldgﬁlfér @tﬁeratﬁ@ £§5’deﬁﬁ‘i ?éé/er I 8 substrate on
oundat on raterial must be stable to the processes

twhidh the enlosistmgcturs el being debricatedt higxemipdary snatercday fog (thg structural

nd cannqt .gdverse affect th Q i.n
Bt fopories Mt e P g bfionBd FPEREME 8%, bR, or undoped
dafcbi e BxbaplatyCimaistislsl ddruthe (s8hstratéy tbscribgihdleindndlinde silicon. The
sacrificial apnd,structural _ filnps, th rimar .
AP 35T depTibg PSR & farmace]debpsitg by s gpglpes chemicel
Reporesdpoliieh FeVD)f irfd alchan@ Biw-pieisufealCVID |((DBCVD),t Bignospheric-
desi red/ required rel ease etchantég&. This\ag}e tiv'tt§é.d .
paRshse ey b RSV D) i Blamantibanssth CYB: FECYTY. jerpp} gxidation
%&&%&E@,%ﬁ S YEL AapbuBoSiflod DL AR Bl ERPbATive PVD and
th an infinite selectivity ratio being nost
ppefeaing BYD, Bxapbles. of such a sacrificial o
1 10T bdfd Hhhal [deddl) SUBLEMiLBRbER VAT bOUSHS W AR suitable
oxi des/vari10us forns of silicon; o?y ger mani um pol y
gesteranif Lnsubisirate, osacrificiali Bloxs)pwl @mgb @nd istrasiyrgh fijnagks of layer(s).
tal filuos O ot ' ] . var |
50 Py ke BEF S S RL U Qi PO, st
ARd teadenbyeiand sdel silivon wasardbedmyse sf theic obiquitous presence and availability.
di oxi de/ polysilicon (i.e., using a different rel ease
etchant |i ke potassium hydroxi de, for exanple).
Exanpl es 25
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of release etchants for silicon dioxide and silicon
oxide sacrificial materials are typically hydrofluoric

woObb)s/0acded based (e.g., concentrated HF acid, wOTais2008/005732

actually 49 wt % HF acid and 51 wt % water; concentrated
HFh%lmbdtrw tishessentially abfoizhdatienl OHFWhiclil the( mMerastiuckusachre fabricated.

|l ustra .firs
< TP P Bl 0Pt s 4% pes R % 6% 4k o cetine e
San;@etruéme;p and czirmv‘edeefselymffeplr e @8 eSRBCH] ﬂge eadri&ﬁciag%tmctural
oV ubstrate .

at en havi er th
AR Sl hing Preartd SRR e GRSy o e B Taete 4 Srerkairiticial
Cind@elittiraD Alnks) ehepHiselry aiffrddBatiroyRét6idds laYsele DBV deJ:IJen&eoetween

one or nore intermediate |ayers or filns (not shown,

bt seerfirinhl apdr erushural diilms tos thendespey/epgairedo relfraé«a efchapi(s). This
tRRCVIBCRSS HB5 6L IRele i RadiNG ab%91816) at %{H isf fngfg ﬁ@fe‘fﬁly several

electrical traces or the like are formed
thypdref do 9Bp aF BIvel Sreptsm wilears infisite selectividy éa’cnoabentg/mast preferred.

%iagﬁ:‘)le@ F ofkddh! gesagﬁflic?ﬂl Ofiinl/@ffukal £ IEne %géf% alﬁ@ladugzgr L {oad silicon

8 (commmonl rred to as
Imcheﬁ/s’amnqu Bosmp c@ft sibinor; ep@l&’sg@rmamhm/mbo eusaniies-silictre d various

iy 8 dhelat it B8P B P e B e 86 g Riarons
anétals ge.gf Iabwqmn/tnchqﬂ)s I‘IId]USdngﬁ’/SlﬂiSOIi tdrbigé;r silie@ale idioxidegpolyBilicon
ure 2 will come

A p g b s =S8 gehy AT rhge, BRERmNG. Brampies

thﬁeafsb Ietchz[ntsmbd wilieod 6101’(1633 &ﬂﬁﬁﬂc@toﬁdé%aﬁ{ﬁtlﬂfmatenals are Erplcally
A second sacrificial fil

rlcatl (Fi
B ianaRn A iasiaa ( hiconp@Taag G0, Ay ipcmelbod pis TF
tahﬁl ARE 3T A% \dz&&C EorREratdd 1IN Gcid 398 WA ERiflerdasit RGA (HE acid and
formed on the first film 88 (Figure 3C). Thi's second
SHuRqnye flaeride)) m.94 will extend within and typically

at | eafdyres gﬁlsfllﬁgﬂ;a'téél 4 Xirstféalnj[lﬁciz{sl gﬁn‘lf_rﬁlé S(g%rféﬁagﬁgly Refetred to as the

erture 92 in the first
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deposited on the sidewall of the filter wall aperture
98 in the second sacrificial film94 (not shown). The

wohoisksess of the sacrificial material 102 canPOEUS00§/005732
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Sdapdishtf:dl ch @he si@dvRMIi ¢ thel BRerangl aﬂé&uﬁmﬁCIh@ &ebhd be&hﬁ&lal film 94
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Cgfﬂér'vgéﬂrs thO QR aﬁﬁéﬂeg t@ Gnd! Eitéﬂdzif?&n ftﬁér seE(nﬁ fﬁlinl fﬁranﬁ’aalt heast toward

O to realize the noted annular extent (e.g
r ée t@r@@t@n ofihe cﬁmt &ilm 18Q.aAny num‘mrgﬁ ififer) WalEdé A nfaylbeartilized in

I

1 T i RERE 19857 R SuF A0 131" GGy firbBFod dbBdns 154
12y bx iuglizedest wadk rthet enlghir ahé llocetiah oiftheauppoﬁ's [16€1is webdct to the
150 and the f.i eech [1...150

| e b Patplischisel sttt in FHER ERE s 2 WERseyoRond for
| ihk exdeE thedil@tingitegion 16 bE thie Hidter maahhe 114, bey su\pﬁd)ﬂt 1945 pbsitioned
also ff et f omt[;i various first fla PE %34 and
s’é‘&% Pt Walh B30 inya eenfigl logafign anf 4 ‘Falilt@é’ SURPRES 154 are
Cdﬁﬁiﬁﬁ&i z!tBﬂ)uﬂéaE:E EiltbrOfalf 190. LAY rfu'nﬂ)éf SHEuppER 150 enayBMRisposed about
filter nmodule 124. Fl ow %;iibe di rected through each

f ¢ach dlter mall {pAp(faus Jnthe Plustraiad cmbedimepl MY enenwippesh 154 being
A EIBN 8ispdsbi® Bhtwiedh tHRECOhhe@Wof Bacl-2 xpﬁ@;duﬁhagaéf%m &ﬁécleﬁt filter
of a certain size) that is larger than the height a
perlls 8Qlar filter trap gap 152 will typically be

col | ecd ol el Walial %eﬁiasb% Blh'%la? %ﬁfi‘%ﬁ 9' ngkﬁﬂula%'e fn Wﬂé Icontext

150 and the first fil el ng una
pasans tthat gahfilien avafli 150 éaas (] mpecbmmrrmﬁvz yhesilovkaged tie dlstal end of

f {hla L Vg/,{llag Oqgﬁt %ﬁgh % og)?gsnt% ltl%rend %F%ﬁ% ?@tgltg *L{EIP Bli) th%tql’ﬁitgliﬁ!lcsés with

unable to a par
fihb Bmond fibop 1@ﬂjp SﬂeﬁeZi aniother wing Iaadh:ﬁltet ohAllbY eﬂtﬂidﬂg 'full B60 degrees

i EE b he? s alfR oRY pitior it ot o e 8 150

ahAdesiqued, il eafest nhthe lﬂlgi%trﬁtb@ elbddmbht| bigf cafiditation could be

e er a ocat i t he var| ous supports
1@24*”?%?%%{%8% h%o[ fafe IFFqueﬁ"ﬁ?ﬂ aggpulag fxpent |(‘$¥ efectangular,
t ¢irtRlag@Rall BAn gt URHea Witet WAL {40 4107 doBEndt @LHeANAILEE Wa$ to the first
mai ntained within a small tol erance for the nmaxi mum

f filgnd 10alestaady a fiar éRp phfiterteep gambriaxistsibnvaes thpadistefrrad of cach
' ﬁltetrh\@al? 413% aﬁﬁﬁnﬂﬂg rﬁrgﬂ ﬁﬁh‘ Sf‘.’v@d @Hﬁ(\! Satil! fflt%*1 Q&a‘l{}g'gfg ?si Ia{l]lglrlar, its

I'ter trap gap 5 ow may enter
n@xmlsr@nmg fidter margap Hb3 wgh likereiss beamulat.| Dateat eschifilfer wall 150

g_fé}lsw&'ﬁgt %&ﬁ %}I}]ct l?ael“l &g ?1#6 (1'#&(&' ngts |3§ a%%@:oﬁlh fgpgr pcq%dllﬁlz thereby

roug ports
tindenigghattlbast e cangd mvdipotiansfot Bk ﬂovn thwughrthc: aﬁ“&MS h‘éter module
flgw out of the MEMS filter nodule 124 woul d be
rough the second flow ports 142). In either case,
t h e f | Fdow whdyl b direbitede dir@ghi eatlo fites pag gag 482 10 rprav166p acfiitering
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152 associated with a particular filter wall 150. Each
of these spaces 148a, 148b in the filtering region 126

woryswsiswhar acteri zed as a filter trap chanmber p@24882005/005732
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will not totally disable the filter wall 150 in
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seconéfhfslvemmpmeporgir ﬂ@m Por$ 1&23a$sdmﬁe¢0mh the vggad , filantB8ain the

él%Wag ?éréac% ?%é %TB sp_cﬂs %Sltveed%gg ?glseé]i rvglglél]lesldqltelr VWBF |150 that
lib@rflae vmﬂi'ﬁgidfexmd fidmf ﬂlﬁ)chﬁﬂf fils 1382,A ?I]Icﬁfaﬂltgdd)ﬂ%@ccﬁlﬂ &lo@ports 142
nore. secon W rts .14 roma er L _sec

FPOUISBOr OUaD ohey bl o Feh b A gPO.SBeGdne  second
fﬂmmgxbsp 148 Ahphunde oMRbARINWE p Wl@fm%ﬁ’lbgcﬁﬁ)o%&ﬁd%fit each

e fl wratethroughthefllter nodul e Based
Lfﬂ@ﬁ el Yo preyBierigeonds flayh panty 147 map Pe et sy egproptate isize and/or

fdoﬁﬁéuritlo‘ﬁv(’e EOEJ &c&ﬁﬁloda?t@ﬁl@ r(‘.lgsufeli AWnBQYdrdn {)1 B rts 154 and
ports are distributed t out

tth%dqsnpti ﬂéwﬂgwég&s MEME féuer medule il P4)e r Thedfdlisrias mm R6anses a
JERERY IR hr B 31 AAUOEL SRl g gy s

vth:lw portl 542 may l:le essocialied with mdre then ppo s¢nd Slwayoet group 146 in the
eDo%l?dfilEeging e%dp%rla}' kity of rows 158 and a plurality of

urms aplurality of second flow ports 142
ar e diEsgoSlkent vallobd ig dna&aodiatded with waltipte Ebéhdi ﬂbvemrh; 1r4QWProv1d1ng

1 th '
JRRGEP b5y T R A P St BBt 10 St BRoEmapL O oy
tliaﬁlcﬁlaf seoves] 160 pord 12 edwvaing pligged @iigilvén AltediwallAB50.01 should be

that s
appreciated that each second flow port group 146 used by the filtering region 126 in

effect could be used to provide a flow to or receive a flow from any filter trap chamber
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perpendicular to a direction that the colums 160
extend. Any nunber of rows 158 and colums 160 may be

wabkodsiocged7i n the filtering region 126. The fi r BCTMUISLMWS/005732

port groups 136 are equally spaced in each row 158 and

cat&amﬁc;h edhtsetdi SAMDoBNALIdTA ;b@ﬂidmmec&ﬂﬂ&mngoﬂ group 146
fir f|OWflJ10rt gr oups 13%|s used.in each 8 and

colecamepligRd £1d4 3 fow gad slkbsgecsied fodpor giegl {p the fluid trap

SHRGMRE: 1432 VBER ERWatadilRPFalt 2505 oﬂa@xosec&fﬂl%dvhﬁo&af@ including
spaci ng between adjacent filter l1s 150 is used in

e@iehor gigrel serons dlogp perih 14% cfromrmedléfevpb pecend glowg pert greup 146.
SRRk é tﬁmﬁe&r 0P s &R geg ole 42 Redt g@lat&mbﬂe%yu Qf]gpultr%ereduce

same spacl ng between a ent supports 154 is
e@elﬁlowawellsguéﬁbb ﬁléﬁrmmlul_ﬁGM There are also a

pl ural léatsgd géon Jﬂ%‘%or&&%g%fﬁ 318 te{l) ?ﬁa\f\?l% ﬁgﬁﬁgw %forts 136,

t he aboven
1€domf flov ppdy 142, fifdr Wdtw\é@n amhmlpp@fs I%@r@bxstrémtedtthdughout the

ums_ 160. r 16 ther eby di s ed |
palt B TR lz%t-g i %frs1 %5 nPl\{\%r 1510%1}1 &%q tat I 5}% e g%fcé CeWay to
t dtarac ehizhs p]aﬁérn isTthet thel fipso Flb® p])ftlgrcﬁllpe 134 lﬁéﬂei Wal&plESO,G;dld certain

in ach ro nd col u |t uld he ..

RSPty Pt AlesOn ARy it Tt atip g glumns 160,
3 NPluraGif G REGAIRREBHE DR 48 8isphrey 8bdv tRAAIRAt8E 150 h each
the filtering region 126. Figures 5A-E illustrate aqne

RO HiErBribe SRS Kheseapieme dweseHdy iPatgllg] relation and are
félé& &fubﬁ%g sﬂa@&i Qi‘ arJ: 4Rk cc;ﬂi}ﬁnsf 1610t efhe'TQQH'l?S d86nd Gl di@@t%or?that is

first a second that are di sposed
i PPrRdicnldr ?Oeq @iquBW thet te cqluflmerlé(h@xtmdevfm wHmber BArdWVSJS8 and

t &)‘ﬁﬁﬁnsf fdogﬁety]geﬂ'utljr&?cfnl 1ngt§§ Eﬂﬁnﬁﬁ%ﬁ h5€ My, d st 'ﬂB@ %’\g%ua)s 136

filter tering reglon
i are |et13alb'e3p|a¢pét wrearlpgowor 58 mntl cohiown]60h atd ithe  sepospEeing ebetween

L U5 PR TTE P LIF LS LSRG By e

bealisnit5e raceoameaqhﬂw spackddnl pmrrb‘e d5&abalidoliriel 60, andihe cime gpacing

VRS e RO B ™ el oot 59 ot Rl dndyprorts

I&Z’fnztrb RO LR ualBt spacdduinesach Fow NES st R oAIN €60, Ahd GltS Sk spacing
ove| relatlonliothefll 701 46. E‘eflrst film
AW lﬁ&"é’és‘ﬁ’%ﬁt% 5§|1§P%Pd61?eaF FOY 13§ %\%CB gl 697g.

Wm | e tHeR S&8e4 plutdli ? aﬁéw's i) Mdseﬁ;f)&tsnlsw batwieby efeh of the above-
second fl ow orts of the Tirst flow ports 178

altfedarqws oS8y hlei 3 @B@ﬂﬁ& folf @9\}“51@? 1164 pEguRoEs |16¢ Relagcnfrap of the
'(zﬁ)ow] 18otkd Eél%hé“ﬂsof e@hee r(}vzgl (ﬁfaré ]Eh%rei) ld{sﬁgse?‘i)rgbgrﬁlei' fffation and

., nhone are I n perlne er reg
pire plsb equpllp Spasepas presthd odumrg 156*11d Hetswensnts 4/ are equally spaced in

S r capnegt t:he.

s%%%%{)jvvflfé? a¥i§§fﬁg{n ﬁ? ft SIh{)er |bf°1 gali)ﬁltga]%%g qﬁ%dﬁe@q&? & instances

swuppothese 419 6Gi0a canpleistrepdatstafdhe hvayagbtedtpattére ihithe Sltéring region
ion 170 in a repeating pattern, are disposed in

ted relation to each other, and may be of any

appr ofmiguaéses £ BnifliGrateddricmbodinftnti604 MBM® ffilitd inbeu:le Web hsving a
192 are attached to and d(gli(e]tqle%d fr

m t he
Tiallering degien | @asthe Hliet e HBClﬂﬁ?erSé‘c{‘]‘isbﬁl“b ¥4 errdea second film
f1845thatfdré Msposdd if\EPaced relation or at different elevations. Each of these films

174, 184 defines an extreme for the MEMS filter module 124 in both the filtering region

170 and in its perimeter region (not shown, but in accordance with the perimeter region
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nunber of filter walls 192 may be utilized in the
filtering region 170 of the MEMS filter nodul e 166.

wahodsmagis7 any nunber of supports 196 may be ut PCTAS2008905732

wel |, the nunber and | ocation of the supports 196 is

SiDH1EEE MEMS HehadaE L BT E%hte@ na-1i SGussiEdhalmwel 4N184 would
relation to the supports 7 The supports 196 are

shepipiseronpcsted apd ﬁ%’P“@f’f aboyiheir 6‘?%‘1’0“81’1 a?ra%qt%rr%a@% Byrfachy gnnular
Wby 66 %‘é‘d 1155 %h@aMEM§ e %&dﬂ@p%é PR ﬁﬁnsOQ$4tlslzﬂ§fé thereby
i nwar dly each filter wal in a central

| 'sentiriuons” sAn@ruWé in thy Sﬂmaﬁnaﬁ@ersd]m%ﬁp@ gbavggn aplatiay; tg s ks 70,
i )x the space between adjacent filter walls 192. Each

f|'ter wal | 192 has an annul ar configurati on. _
" Annul Boe"firsinfilirhil 3} inolutlesxa plweaditys of fisst flewqlort il78,ewhilgathe second

i D pfateRifbpRa FELELY R G i Bhe haBufl B 1o anc

edibofothe tsévend lﬂbtvqmrtwa% arb9@cdtddadnly it #he fﬁ:ltemg wgioh i7hef the filter

seco m 184). ed anot her Yy,

TSSO 4 A PR shan S A £Tagy i firpbr e extend
ek eERNGE sisttrafly Qﬁ&c@tﬁﬁéct&ﬂ@ Figgd it 194 pad Hhe Acbdiofigh 184 in the
each filter wall 192 has a _circyl ar, HEU| r eﬁtgrt in

t itering | regien A7 d Thesh SHPRPER L0 aﬁ‘ﬂ %tah?tﬁeg HeheH o flteringeregion
Ul mzae[@péa%g P&een{ iakd @kpoded In ébggedtrﬁlaﬁ&ﬁ{o' 6h bﬂl@r RA4 @fly be of
annul ar exten rectang Iar uar e, oval

£ 311y ARGIOPERLP cmé’a@rﬁﬁpili Acpluraiiil ofBter aplle | Hotve aHephedia aricFxtend
ai‘ré)mttllféesew f1fh fs'a%n& 'a{ 1%5.811 tdv&l'a?a td the diRsdRash 1@ firdt RN 74 Any

trap or exl sts between the distal
emunbsf ofElidr vf'allls t1 82 mmlbf: um@dam thetfiisripg regtonprmf {pMEMS filter
C%a??tg% ggér:l tlllclu%ﬁ %n}y\'m&tﬂ?e% of s%@ 1?@@@ A talez\?md gse wglé, the number
azmduuowuon Ncﬁtthae sdpat)rmb&mmfsubﬁetrtowad: bharazenzstlcais shscmsfsécs ebove in
n1the vari ou r flow oS, 17 ST Tofol
pisPrh 1544 By 8.0 M Rt 1o oud SR SR o Waiiona
dctHamfeh@éﬁloflﬁ) ﬁs Wéle Oholwilidieglngle supriVEgSs f)d)dlticﬁn[ad imdudle of each
1 be directed thr h_each filter tra ap, .
83 b Aol IEREGT ROt POR HRTCo ST Haffeed in the
| Phatdrkécddfaberd filtePlk 12| ates, cells of a certain
size) that _is Iargfr than the helght of a artlcu ar,

filterBachdptegaplliB2 hgs gn eyl fonfjeusaiono) |amuiayem, this context

rx‘ﬁE{st rif%ﬁ eQaﬁ ﬁﬂ&@ vféﬁﬁ@?%@@é‘@lo@&j Berinfefd Wih I1ook%?g a%rer;é &lm end of
first fil 4 (1 bei ng unabl e to pass thr

e et el 1401t whih bcuppostinsad 048R et wel 153t miaces it
t t |
' the @&:%Hb ?fr{l Ilgr?t I@?ah&faﬁllgtshg{ \{V%}Q%ﬁéﬁﬁ‘@éy aL 1165, eXTRAH a%uﬂ‘@@() degrees

any constl el ng unab
pa®st 4 hmugnfea(erpa IaKIS @].SDIHa any apprepriater pagh. gAlshavgh ewhl ﬂilter wall 192

f_}ga‘%nah S\roctg},]a& garl?ﬁlllj 1y ext the 1pl§stra{edte%{b£g R%g gg% é}%éarauo? could be
eaﬁfz:ecﬂ fdrttlmrﬁlmlwlall 192toerba=1ae pirecmtedeaamdarcba&mt e. . frtaangnlat, equare,

thr ilte dul e 166. The

| Sk enelsP- e ey el 10al0 Aed s PR B BRchabyhe firt fim
sel4e ahaehds v Ghert thptor Filter thel @ptl9otxigabltwbéd thedistal el @apch filter
194 thro%ghouttiﬁ

e filterin ion_1 i nt ai ned
o0 SR et Sahcp GRCH, HEer YA 100 PR s donegonding
Whii&hrab R8p 104 Har hlfgv\ﬁlééhﬁ ahrfidlar, S NIRS tHaN&dh ififtert WAI BBNE also offset
manner ~ di scussed above in relation to the filter trap

ghpmsie verious fisbllowragrielvBend serend/Bme ports 183 Higpriclugig at least
bl @hndelh QRO B2 HREFRPEirJulsR e MEMS filter module 166.
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ports 188 (in which case the flow out of the MENMS
filter nodule 166 woul d be through the first flow

woaoaspsios8) , or through the first flow ports 1P8T(USE005/005732

whi ch case the flow out of the MEMS filter nodul e 166

woul d Hl&wt 430 bg hdirekred ﬂ&GLCghdeafch Cilltep Qtab Sgah SBY- tol ﬂoﬁiﬂ& hefiltering
flow.wlil irected into either a sp

1@‘6%{10& % fensEiEY ol ﬂtlfh oW & B AW Ristn GeHE Of A rcstaih isize) that is
1iafset ehanMBe 28IERNEY § iphAlcdiBA fikaf @i gt IWH tESQ)lctai:Iy RERllectively

through a filter tra ap 194 associ ated wi't

P. g
pErteE by dhe earreseqndipg|filion goll 18hen G firsiddm 194 étee,sbnm unable

1@%3 d t?ro?%l? th{e Lﬂé&?ﬁéﬂ‘%g n 9@)‘1 %‘rzﬂc@ %:Ql)céldn%i/er _lﬁl_'ﬁ'p ?%@{s @ﬁﬁtﬁé}fﬁ 84 case of

e@é IMEMStféFef tﬂrodple clie&nrarcongieent B0k Grappes Mﬁmglgvunabie to pass

I TuB AR e Ry EF 10 Ve plechlty e B PRE 8B Bep 104

f Havieg art «'rmaplag fiperlithp. gapd Bhassomiatbdwith ichdhefiiltenmslal]l 199 2lso provides a

def 1 i |
SSUER e ISR % S, SB3En oe

f varibey shulppapx Mamﬁeferab@;OhlelcfEﬂ euohdhaﬁﬂhb lﬁb;i]g}ﬁ af icﬁlﬁltéﬁﬂfap gap 194
tra e 90a na arger than the vo

t@:soglg él? EB f’}l?legng gl 3 tlS Pgegnta%ﬁ |v%1 b(uh & %zﬁgeﬁgerépce ¥or the
tigxiiint 86w tritd fof halthahe HROOmBBYIE D60 liad88Eneli NAKE Bfthe manner
val une 0{ an%<$SSOC|%;?f second fl ow port 188,

C?T"HB"’S@H G dhralation &t the ifterdtap gaPeht . Whet her the flow
ent er sthk fRwWMEMPetbd the MENRS ilte: h6&11¢ DEPLEH, Hﬁl@u%'tﬁes{econd flow

flow ports 178 or the second flow ports 1

vitorts 15% (1PHYIB%WS%1ﬂﬁﬂ0MeWt ©f ths MEMSHater 190aledi66 twsld be through
f

g’[g&lf‘a Eﬁ[g%&\;/ ﬁl(’jtg ih n t %QRC Fﬁgﬁ%\_{sfﬁ I?é’l g@ (gl i‘lh]lc{l gz{se ttl{eafpow out of
ctheyMIBYLS 1den module 6 fWQUﬂCbbe threyghctha H@@nd I'E@bports 188) In either

h
%ggec, {t]‘L k,}ll eadlgéé:%\g %Q%%ﬁér 19 grcteg WIHaFe ﬁog:;{}%ﬁ ﬁi(tsnds from
ttheefifst ﬁlrrei74t todie chandifdn 139 Bbforetdmemp'gﬂig totpass through a filter trap gap

nres filt.er
RS PPARI At A Bl FiE paRRod b Ot spasra 199000 in the
dfiltering reighvm ﬂVENﬁyfbelchﬁﬁct&ﬁZéﬂ lhea iiﬁér ttdprdﬁﬁ[ﬁbertlbea ]1:1 QQ)BStThe height
t he case

fl.ow 178. .Th se woul

19 Gt Frmgamber NERELOED Fergiebare A0S hesgaging birery e firt fim
f1i78 9hd tHe0dcqar filh 1S3 whidhRd etk thin ﬁfe Hel %Bf {hla- AePREF Sap 194.
178 are fluyidly i nterconnected with each filter trap

dirghpwtular diar (Nﬁléx} Phgefinepa diltgptrgr chaabpniWanyhile e appice between
Ithd ¥afoulBirdr vhig) 0 @étfodl ARAS Rl iANRNHer Rb0d. N1 !

corresponding filter , a Ine a first flow
por t agw umg of ea&hﬁltmtrﬂwhamberflf)%may beolargentheis the #elunmyof any

Ql socfteB ikt él%ﬁé% f)llb%e o?rtltle WIGHP 011%% ﬁl?lngr Spg Ql%mber féOb may be

oW ports any appropriate
d@rgm t@m thei winnjeoany dseociataiornadaflay phe ldé,salthedgh such is not a

AR R R E e tF RS P Bae TaRBR0ueR o st ow

fpiotts (1378 ng t}reesgcam ﬂoﬁ)pdumSSa thel flvva il o Glirofigh & tilte) ®M chamber

190 ohEHRP: rcreriy | bbb ioe & Ao apviani iy and then through
i bthed &f 4 filtt trdpl DMmP@r 199a b7 ehefl filfer @6 RhdrhbdravomakheckBRlly, a
reduces the kg$act of an rtlcular first flow port

Glier, moguie g‘hrquéla thei %%@OH@HEO“hmfﬁelﬁfﬂdYﬂl flow

11'1t5 $ﬁe ﬁlltéi’"&a? Qhrfbek HBOE ri'l?r‘) rtﬁe BSeRpb RN thp Fap 194, into the
particular Tilter wal nay reduce the flowTrate

t hrough t he
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corresponding filter trap chanber 190a defined by this
filter wall 192, it will not totally disable the

woibasmsiasal | 192 in relation to its filtering PAOM@SR@EN05732

unless all of its associated first flow ports 178
beroptRdRisRIge drap Thembearioossand ebondutfdfohe MEMS fll88 module 166

associated with th econd film i the filtering.

Pcieh her it s Pt P8 o5t Frverie Wl bs' B peRE i 4 HEV ohring the

VAN Hierhdduly 166ahbeghlifl? fitshAdw pofierBace with and

extend fromthe second film 184. A plurality of seCﬁEg

f 1 ow Haturality 98 fizst Eloy; nogs d 43 215 AWty t’ffcﬁ‘?neftsé%@wfc}a I trap

aﬁng‘l‘f)(er €860 (thidhk & piihdter1@fined By taheinglt Ifiet kalieth), are disposed

enbodi ment, siXx second flow ports 188 are di sposed

awerdly efdtirfdorresnondiag [filteowall Wp3, ing definget &y fomopprhegiopr 182.

. I : _ .

A7 b FRENGE bt ERP Rt el gy o

flow tpertd BB maybeod ad sprosmihtcatiesiandienednfigifation (el th ag@mmodate
nd t.he second fl ow .

6 e uA ST mbA P B SBpd o8 18 dBfirsdRow uouch the MEMS

aneqnomitales).t Tie filesing eckioni7desdsar plena gy rod st dlowsnopaops 182.

9 nd t sired flow.thrau t he NENS filter ... .
PR YRy o7 fatehy P 4 SHcuh Peg g e liParsy: tigine mutipt
afb ﬂswiar @bﬁ@lmi foh ealrmlmﬂepbven $ﬁlﬁﬂﬂ:e§ tevimpaot b arﬂy&&rﬁcrllﬂar first flow
Provi di ng mul ti secon ow ports 188 r. gac
Ot 4 & bR EoEae B O TNEDE TOPOS o g 178 that
SRCRSidtd OWitR A parflPar R0 N0l 2 e ectiued tie Qéw elte through the
filter wall 192. It shoul d bhe agpre0|ated t hat

v .an
perraspendingrfiltee gam ghambsyy | oy definab by diulily walk! s frogflpptotally
GRANO e Flr a1 90D 88 tei RN 16 it SISO b SR aMbsePoff itstsociated
to or receive a flow fromany filter trap chanber
figo How Thas 1 18becane pluggedond f | ow port 188 di sposed
about ' ' | .
Shout 18 A AR 65 1814 d0geaE g 10 n
Gilterigyt region A 70 hee dispased pothdispage fhietveen ther vguiogh ilterewalisoPa that

about which.thisparti.cul ar .fd|t | '
A s B St S HE g G g ATt oL et faw pgs 188
aRadisppe®] awtabidhbbe(bepyndpfand ebows eacte fllierewsln@93.| dnvihreaillestrated

B AR BT aore  UHF SBPERRAOTRET T HIB e 492 withone

£dcond Bevwiportl1&8 bem@Geniehllyl dWoRarietrebB8ac Adjdcerit tvialof Silter walls
192, and supparts 196 are istri%uted tgég%%howf t he

1193-t ARY AymbE G 85701F HowrPorth dSHBRESF dispese eeehyigsr iwgll 192,

and BRSRohAHoRHE B8 nfd) Be WRMnY HHpfdp@RRGIARIahd/Br Ed’ﬂﬂ?pration (e.g.,
pattern is that the first flow port groups 182, filter
Ve hdcemumgate Aerddesiipp B¥mber/puBngsrEnidpisyEREE 19§ apd the desired flow

B{r&t{ lt%%g/ﬂﬁ\];lsr VB mbatte 130 Badhl fitfefhlall1 90fis l%ll%gé?)?glgol f3¥¥ciated

por are disposed about the filter wa in
sabmultiple $@8nd Ao iperts 48 Praviding muftigle seqopdlowawrtsd 88 for each
SPOs n_Rpar e r S :
LA RBSE 8L, I BBl RS AR 18, pomin
pidgber omg givegifidier ¥Z0 102.0ltr houldws apPiBcinted tthet any particular second

i ] | ust d enmbodi t). .The fi fl t
T b ey ioe SRR R St B poBY oG HER B fow o
%pesgéip@akm@wrl]\mﬂ aﬂ;?-ﬁgﬁﬁfrﬁp cﬁlhr_h'lsdr woaomlmrm |i§,1 nghcsaqamdl]t&w past 188
use I.N, eacC r.o . | r wa e.al SO .
diyaenen oo ution D ol a9 Syt Degie phs e SRR Payg s o
DELWEE Froflraatbd fo thé 86rredpdildinglifitr kiép bis@tbel NOGRAMBuY vavich this
198. The supports 196 are al so equally
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spaced in each row 198, and the sane spaci ng between
adj acent support posts 196 is used in eachrow 198.

wohers@si®s7a "staggered” relation of the first PCOWSp®SN05732

groups 182, filter walls 192, and supports 196 between

aptjrdagatiilieowsl] 198is dBpeed§ Redlcing theaahbet of sdcoid Mow pétes 188 that

group.182 in aqne row, 198 is di sppsed "m " between

oHiF AP e oSt the o Bbroge oD SIS i e 166,

adj acemised aysnlS foregedy, it sShb@lt baaphrediBidd it @&eﬁﬁ?ﬂ?v& PBris 178,
ilter

is disposed ggﬁgdgﬁ " bﬁijvveen adj acent pairs of

VPO HD PPTS P ?wé PR ot 9pportini e Aisibpise hroughgut the

| fltedme réQ¥h AP0 the MIENIO $REr mBUEYAYS ilLNBRM e 3T @R E Bne way to

pairs of supports 196 in an adj acent row 195. The

f Ghegaeteripey fhip @pitery o thes theafirst fflow port \wzdups 182.2filternwalls 192, and
t i e ri

P Ra 6 s pRadr R R How pors

ploStarg digpgssd amt thei filiee walls 1 925in1e@oh rasn P Ssmpgho sanse m@6Gret. nThese

J.8C : be a ciated fhat

PRSP 98 a8 BGhost Mt phlel {eecBR R Sre RN LALEE A humber of

rreped98 nody heheilabduetha diledng adgier 170 @onas hevs D4t inothe illustrated

woul d. be f he first flowport groups 182 and fi]ter

oG e BT gblsBl o R B b ofialy Bipct o Sl o s he

asafile pading hetwdencad)abenn Sirst \Moer ort $16upsA83 i€¥de@Mleach row 198. The

per enﬂl ﬁgiarla?( to the directiogn in which the colums

e il 34 e fsqspaliyemacer i caghioialo® 61 e St ERSFHE G tween

tadpcenriragt mans 194 iy iR Sadirow) 198! Tho weholt @od et eﬁ%onequally

e

ilTustrated in relation to Figures 5A-E increases the

depsy eash 1w d9%.jand e syae pracing beiwgen priaceny suppqrigpsts 196 is used

reghdtow49s. Figures 6A-D illustrate one enbodi ment of

a MEMS filter nodul e 200 having a filtering region

204, iherenEpSstpggeredt rakasivnl of tixoilrsi Aoy powe sraups 83 tfilter walls 192,

i Al spo '

o S PO Rt ot B, Bp AR G0 BE froup 152

fih onsro?0B)8 i@ @fpated Imidway rbetwden@dmcdnd paitshod fiERBw potttgesups 182
| e 10 h_the filteri regi on 4.and in jts "
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g 18D, filedr 341191 92,anli RBpHdrts 6 40 cachbadjabb@ Hiv' 8. 1t Lithuld be

08 includes a plurality of first flow ports 212,
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filtering region 170.

| d bg.
1 an adjacent

Figures 6A-D illustrate one embodiment of a MEMS filter module 200 having a
filtering region 204. The MEMS filter module 200 includes a first film 208 and a second
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wext@ndidset ween and structural ly interconnect PUE/UBzm)sA)osnz

10

15

20

25

30

film 208 and the second film220 in the filtering
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| arger than the height of a particular filter trap gap
230 will typically be collectively retained by the
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film208 (i.e., by being unable to pass through the
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f ik heted Walular %ﬂ%ﬁﬂ (%E art], Sifeul, kK &ﬁn%ua?s Tﬁ@ﬂnérl\@.m grid 227
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R e A

tdh® mmd@sanbﬁld&dnf@pw pate through Hdp MEMSAB@r Iribldele\mt)u fiae admber and

er.Lrap 226 be | arger th he
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one or nore first flow ports 212 and one or nore
second flow ports 224 associated therewith. In the

woasews/oshvere a particular filter trap chanmber 2P6TASE®S/005732

not ‘have a first flow port 212 associated therewith

(Wtwsed thdBrspfil] E08tana MhetfecdlAIIRSDOCWRILIRH gréaidr @ianwad height of the
section 228 onto the fi rst film 208 go S not encorrerass
T
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Slaf}@t Ehaft PeONSIurhe BPaBPiskoctAd] ARe B6lvaoR 1L ekERirthéY 195y Be larger
pair of second flow ports 224 associated therewith
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t 3 I
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?
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Figures 7A-E illustrate one enbodi nent of a MEMS
filter nodule 237 having a filtering region 238. The

woi2bdaseg1asndul e 237 includes a first film 242 aRpdTas2005/005732

second film 250 that are disposed in spaced relation
othroaphabit teeftl@nhg Bdg&m&ﬂOﬁ ofithe MEMS filtepm@dylo 00 tin weatifgpattern.

208 B PRUREREETIF PRI ha Fog5s B g Shenirond EREors 24,

ofiltdr hRSescktidr¥52284 dnd aﬁago@beimﬁs daposadtin eNplufalty (Bihl%ws 234 and
MEVS filter modul e 237 in both the filtering regio

2P L300 T l%esrowér%%@ff‘eiilw BhPAlR repiRtnto ek ingr. as are the

asmRhfianee A\Mytrmnpoeleoﬂ%m DRt £1d doR@hR @36%1a9fbetuhﬁzéuﬁi\/&e filtering
filter nodul & 34 of Figures 2A-F). such, the fil

Zggion 28¢ vibapaiters ip fedpdividnd dowy Zé‘hus tia@ﬁdb@ mtl@bleralf@umports 232

t | n
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FOPRor Bah Baboyld e SRFRT | } e payolepinstangep, whereytherp, are not

haviphde RpRltdb@Rhispiiteph. first flow ports 246), while the
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( each Hignres fArEnidlystrage enesinghogdingen; ofos Mg didter m@wﬂp 3p1 Baving a
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e26t7dmdatsht>m)e rEaghdf gieseufdma 242,1250 idefims @o erieansior He MEMS filter
b &7 FpnE Rl e 200 it B et g RS B, buc i
%c@rﬂmb wlthsh@mimetGE?ﬁglc(lﬂ@ afhlye MaMBUfildr module 34 of Figures 2A-F).

T
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R R SR R e S RSB, 240 et e
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configuration could be utilized for the filter wall
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nner | SCU above I n relatign to t Ilter
ams > Vaiqus f?lle&?ms)ﬂ%%ﬂﬁ@ﬂl ﬁ??@ni/ﬁws peyts ?§¥> "I}‘Fﬁ?ﬁ’éﬂ“é‘{“?% at least

ebﬂen%angtehﬁ g@hot he tmahdulg@memm%ep%gale 256 (in
whi ch case the flow out of the MEMS filter nodul e 237

woul d Bew trohyHiresied firpush qach filise e gep RS0t mragile afiltering
t Raosah Aﬁ‘}e cdrsfibntfih ‘ﬁ%h g% I\/él\/%r ?Hﬁ(:ﬁ)ttegdcglls{ bfla \E’Qﬂtﬁﬁ‘ 51ze that is

case the f1ow out of t| I'ter nodul e 237
blargeh thsnghe heightselco rpdrtlftulmﬁb@rtrapggapu%f@swﬂlzB@)cally rbe collectlvely

efeEa%ﬁ fggﬁee corfe@l?ondl gvﬁl% g)all ?EZ ?ﬁc{ &%tfﬁ% ﬂh?ltﬁZ %hﬁﬁﬁ %‘j"unable to

pace a or a spa exten rom
fpdssrtlﬁdhghttlm filkee tlsp (gqn%d‘)l Simc@ Eﬁ@hkﬁtﬁmrae) gHpt26a7¢ armylat o, the case

PSR MEMS Blptnddhid £, SsRBnSient B 27 REG5EL G halld thaflc o pass
2518&11g1f1 :ﬁlpfiigf;ulhtr ﬁhﬁ?ﬁg @ap ewzgglat]l?n(gﬁ?t?]ﬂ)}e"}ﬂ@ rthe:ﬁbe’rl’azﬁ @ap 266.
>Baine hisnher SRR G BACHS Fepear pith sec s e 26§ 456 ovides

283 Red N6W 280 GR6iRNWhé MEMS fikgiatddue 1t @R mutdber dddrisdation of the
film242 and the second film 250, which is greater,

t FratouS st R H0 ndsthelraomeTnonding gnaylar sippert 2J6 Ju preferably
288cted such that the height of each filter trap gap 266 throughout the filtering region 238
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The volune of each filter trap chanber 258a may be
| arger than the volune of each first flow port 246 in

woReospstgsespondi ng first flow port group 248, woTius2008005732

vol unme of each filter trap chanber 258b may be | arger
tihamitthided ofithinea ehalk saddrameclon thef 1hamrnpmrﬂlovs2 Ea%e ifor wihish the filter

Seas BTG R er B R e ARl a0 in S e fier wap

259®81 S in dlrect f|UId connunlcatlon wthits

corresponding first fl t gr up 248, ile the
filterie fgbv B o AR Sier NailE s st ghroven S second flow
iéag)t 158MinMvhibh bdss 1616w SROGFIhO HIEMES Biltek thb@ie @p;r@'voum be
group Therefore, whether the flow enters the

fﬁhmueh theolirst €00 Bort eroup(sy R4S, o1 thepugh tsviirploiaw g lgﬁs{u§§s) 248 (in
%%c as t eeﬁemmt BPWeFMEMsgﬁ 1220, whii@ bEllgr\‘}ﬁ%’M‘hﬂhle second

rough one Iter trap chanber 258a or
tﬂmfo peth geoup(s) 2%& {1 cifheryeqse, 26{low mall bh dinectddrivlogithertrespace 258a

oJrheF u?a%? r2£5§1§ g?aq foL S?J ypﬁle{hetfﬁr ﬁ%g 2%) % ¢ 1%15 g]&a?c{/ ﬁﬁ% 8}%0 before

oW por are
[ aﬂemptmg}tmqmsahrouglt hﬁhﬂcﬂmpfgaﬂ) 2@ astacigiedohidiniparti @68 dilteawall 262.

el spbis S9N e MR B et B cteioed o o

offilee prap ABamber 2 S8 @r ki fllgt tiap @haposr 25824 hmylghe obéachMilter trap

appropriate_size and/ Qr con uration (e.
R Bb o2 R AP gt bt FPiamEdtrarite St dipaser and the
Z5€6bndAi B00whioR isd8&dtdraRanf the Weibit o7 g Rotrdd@otdidilter kb pap 266.

nodul e 237 The filtering region 238 again w ||
Wu ok of pagh Hltgs) tgp &Pﬁ‘ftﬂzﬁré’*ﬁg% max pe fargshthen the vplyngef each first

il F&@Q% firl {4 %rrééﬁdﬂdlr%ﬁ%sttﬁ&ﬂ eb¥ has Asdediic ﬁfee&i)lume of each

fl ow port grou 48. Providing multiple first
fﬁl@wﬁa@ chagnben @5 &bomase larger thea theedlyme gbeack gerend flpweport 254 in

FRAofthg AR YRR b6 oA arbi 246, LhMERQld: 246 PRGAMAG. The

hou u0| irst
pdter srap digintbian 5 %n%lna@s@dltad etdnmmmctatlan p/aﬂmis @gﬂraporﬁdnhg faust flow

%H %é%g%ﬁg}r%lh? %%ffgtrei‘ Fs%éﬂac g ng% ggggllr‘le%p pu cmnmun*catlon with

tlt}:t tzdrﬂeypoddmglsbc@nﬂ Hlewf pdrt group@bé. Ahrefane, rvétiedticr die flow Ieh@rs the

unct its iated fi.r
BN B 2 ermEh Runeten Rogisiul £S of sSgesgtiiow port
]f dromp(H @56 She Béw arile gb t}gdé@mne gﬂtgift]{:h@rbhﬁﬁbéi(iﬂ\d %ﬂnzfsleaqhen through
ter tra an efi ne a,secon
;?oéi lfer 7 g5 ik ?Aﬁv R S LS 1f58 e chaguper 258a or
mEgpbe in each second fl ow port group 256, and the
second flow ports 254 may be of any appropriate size

and/ o™ Blyrplitygef st ey p@rth246 are flyidbo nfasepanectednwitly eaph fdigr trap
UFREL, 2384 ahg 8RRG ff?;t ff%ng%E '\%5!%8274% ﬁaﬁﬁ@ (%fg% t.ﬂosiyﬁ)eorts 246

desired fl’ow through th
fdst bg mngach é’g$tcﬂw29@t atpapr24di a1d thy pﬁrsiaﬂd“y pm@eZ% may be of any

\/\%F{Ogéégy er e d édn?gﬁrgﬁ&{ gé é’ UP3o Zgiéﬁnﬁ’ﬁ&ﬂt ltﬁeer desired

as a I cat ed®5econ
r/ﬁ%gelﬁ%mbmf slippgrts2i0) 24 andstbe desited Klow t]rmrouglsthﬁ BMEMS filter
educes.,t.he i.ppact

SETEE T o 30t resR o e i ¢ 8B NGRS Pudlpa or st fow

Alotthgpogls 24e.d Ba¢infiltdr kenllrRéatibsretyf has @acladidated ivst flowtmrtdvdup 248.
f_lrggxtfiiliglé S‘&@f?pﬁeo ﬁ%s‘? hg\g p\c/>\/|rtst J2'146a foE‘J ge{cﬁ’nlfﬁtlélr \?V[ill f2|6i Ee%{lce\év?lgel im%gc% of any
particular first flow port 246 becoming plugged. Although reducing the number of first
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the flow rate through the corresponding filter trap
chanmber 258b, it will not totally disable the filter

woabds/oR6@87in relation to its filtering functi oORCTWSk@®S®05732

all of its associated second flow ports 254 becone

Pidtg §6fs 246/ Piat @k laysodiafeli Witk 4 ba{’tl@.ﬂarfﬁlte"r WallVsh | 1Say2@euce the flow
its correspondin

its corresponding firs é sup port 270

atfuthegueh d%p 691feszomlmgf Tfex trap | cgmbgsr 458 b 0pll 208 totadtyadlsa le the
SEERRFhIIf i&V\{nQ‘éfahmg PP riRG g WirhdtioR Syl talil Q‘{tseﬁsomated ﬁrst flow
throughout the filtering region 238 of the f I

RS 2 6h§mnwmh&ﬁabpproprlate repeating pattern

L RS S (75 LS A B e

wieap chamber 2585l emdafléfing aofecqnalr dow ebrtrngep Zﬁéachnshamnb’ﬁg ol second

T Y T —
Sm@g bepfano appl«&ﬁlatbegzeemd/ w U:bnﬁgurq:lh)as(e gwitd lacdoenddatet the desired

262 t
3 Remee PR 8B5S RIS MRS PR ORGUTITED o MGMS fter
Fhodine23 A AThe ﬁmmrgaeglhlezjs dgatir wiligypiegliyosse 3 PRurstity bflsdds@i flow

Pl 5% phaeBatier pEl 267 e ine 3 Secigis sBeggi o dort group

A58 Rbdvidin@muRipledebdild M poife 35285 BadhaitieNFaR 261 tetidel 1 impact
of equally spaced filter walls 262, with the rows

B a*irﬁaﬂﬁeﬁef%ﬁdtoavmoatw Dpesring Rlezgcd- PHibowall reshedng the number

FifguéaRa ey rtsljSktl Stﬁapc leas%ﬁte%'mﬁgé PRALw& fitr M;f{@& 2 may reduce
filter nodu 278 having a filterihg region 280.

NEEo irate émtrgbdh,ﬁ @RgRnding ﬁlt@ré@p ahdthbes 2584, fitrwyill 814t fatauy disable
Stﬁ@ ﬁﬂg‘ \fv } %Z’Zﬁprefapaﬁ toaﬁseﬁﬁé 0#1 rhlﬁé%@%ﬁ %f tg la?sggtgfgd second

erent el evations. ese fi
Zmﬁvxzmtslzﬁébemne@lmggedre for the MEMS filter nodule 278

in bOtIh Eﬁy Eﬁlhtrgl Q)g t{ltgtgwoﬁ]s 26820 1is 8rreSptoﬁélP$t EII'S'E suppo% 270, its

reglon "haccordan
perkespehding egnudan sd;ipottf276 HastMioMSdrt groey 248 did €cddll fw port group

1250 37 B At his S b Plinnstier L MER e odute 237
g fah Fﬁpp@[mdite gepamgbpa;tgmc t%(r)llzmgulétq qrr?tt%g 2& t}gg g@bggg ttﬁ% é\t]ﬂﬂs filter

N dul
U&%@% ?}%aﬁ FItes g B herp g fliortigFseih 238 v ahld utos ghality of
%ﬁfb‘l’l@l tows! @icﬁt}ia{’lﬁg taGplihBy fdf |eq§allz/09paée@ filtel ‘%vaﬁlb h&d, tuk Wikre the

84 includes a plurality of first flow ports 288,

vifter wallinZo2saf @disgent ravh ol boeiragened on 130 dagsges pyt qfohase with the
sfﬁfemqllt tmnraq& taag,aé’eﬁtpmw‘(\gy RH&H& gftpa&eeaﬁg ilfak WaRAhSMEMS

8 and second” fl'ow port
gfatq;gmndryle Be4 of Figerygs %@(@/bpneaheeﬁlgnrmg regiaty 238 would use a plurality of

%Q%f[l)lblgmtr%gg éﬁ@‘ﬁg a Oqlﬁlgh gog?@ﬁga%p%céch? tg e&/éﬁse%Z & well as a
folwrality quna@ﬂelt deMEWcl’i havigy a ptmda.]itﬁ oRé@plly Apdced filterhwealls 262,
£CO d flow ports

STy R BRE paPS R R e R SRR o 980" of

t he f iIFiguéds mDLﬁlllﬁst&%Sor(elenﬂ)odmféﬁﬂ@f zalVE?’ENéSI ﬂt%mﬁdiikl)é {J’H Blving a
|on 42 S t exte et ween
rierizg Fel&lf%]l}lg& ﬁjt) Wl\éé %18 el 28 ipglydes afirytHim @4 apa second

tihe Bec@mdart idispbs8 Gn ispackd eelftiont @ rdt RIS &A1 R aiZ38. ERBESE these

supports 316 are distributed
films 284, 296 defines an extreme for the MEMS filter module 278 in both the filtering

region 280 and in its perimeter region (not shown, but in accordance with the perimeter
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t hroughout the filtering region 280 in a repeating
pattern, are disposed in spaced relation to each

wobthesrogiwmnd may be of any appropriate confi gur aCT@S2004005732

filter wall grid 306 is defined by a plurality of

argiohd? dof ithet MEMSafitter sestuiecifisofF08resadrtF). s Aatsudg e diling 284, 296
and te

BP Y SRR A BB ot Bhr e Pl gy by coct
natishir s@]l 66 iubddelyy thal MEBISCHilied AsodBBR 78R YT hb efilnnk i2184,729@. are thereby

B T et SEROR GS00 B E ebten Fs 0

s4d)j ect to the characterlzatlons di scussed above in

relationj%g%ghe supports 78. The ? Egorts 316 are
subj ecthetigstafil A8 rclyesyalurationaf ftsh 4Py dross 288+ Vhikesthg gecond

Vi 29@?1@1113& d @aﬁahey sihs%aona v ph FAPPOG nﬁé&r %? ﬁ?sft flow ports
pai r of suppor osts i s positioned’inward

ng seqeng dlo l?ol“é r300va1alv bﬁé‘@hménargidge SO pe pgatha@propnate
T%lt an m?«#ﬂ%ﬁe}% 1&101&3 J(@ %I So dicécﬁﬁ'ﬁgﬁtewtﬂehﬂ& r@@%m%gﬂﬁaﬁe\?mem of

08 havi pai r of " secon
p@IPPQﬂSfﬁJO and Slealssickdt flverr @Wghrti@ MEM‘SI filér nfoidule 278): tAll 28@e first

f i.on of th .
i n u 91%%238%{1@ D 8F &1? stgcg)c: p?%%g rg {og{i{cgg %)1:11? 21% %F iﬁﬁtﬁﬁng region
230. of Aho filter moduld AR (iz., pmnas alfin slnfppmnﬁeser&&@oxan@). A plurality of

PSS s SO PP AR BT S Pbl Ja ema e

p@dendOﬁh‘ﬁII%t inf It}QWﬁlléﬁﬂgS redfh R8E| UTiege istppits aF ®Aare distributed
qggkned byg;he rolecthn of the annular filter, wall
isFipg reeHe 45018  repeptingmasernare dlisppseddp spageq relation

S8 Cdat1P Bthdh) Gné Afay e SNdhy! @brcﬁﬁﬁ‘t@ icORfigtdtRR. A AMeHkaN' dg;rﬂdrBO6 is

this context means that each filter wall section

higdingd by s pbualie of aundy fillenall seskipigd 0B andhis a&ﬁ‘éxealto afextends
otfrorﬁ e sfebdrBQﬂmV@klanQ 5.! l‘éas$ Q)@va(f& Gﬁ‘%hevéﬁ‘ﬂe&rbn' of) ﬁ’i@@i?s? I8 284. Any

e end of the fil ar 306 that interfaces
thmber pilefilecs weH decﬂlpn&ﬁoz%ay beStUéltZ@b zﬁﬁmgierrny\mwbeeafcshpports 316

;1%%){] 6L uifilel o8 %&etll' H{é%b%i‘ b g)%at?ﬁ chl the §§3%of§ g1& ?sssubjé:ct to the

a certain feference axis a
pdiampteﬂkettihwglhcmwdmbbvé {rerelagigh to ﬁemuppnmssms Tinsu@ports 316 are

r El%batn uI ?meer {wngau ¢ atrac(‘senr%%ttbo%? &Is u t 1? ! eg%flt feg][;er a single
tshqap(frt Bteor szJuf oB atpbb@ PostO814 3 p’o@ﬁlbheﬁemtvhﬁll}nﬁﬂ €@h annular filter

SPAbElirn 08 it il Liiele arbplr® ShET ARFotdmithipypach anmular

EEd valinebtin iasl HaefngVéaibdlr Sfegebdridnflow? BortsAd (OerdRBEL fl‘l@lteby and no
extend all the <%ﬁ othe first film 284. Instead
[t

f it qw porig? 88 incp w0y areq dgfingdipy the projsation of theppmsilay Filter wall
thetdl sisadnteid it diherdal |A1§fthe‘ﬂ@4 thatoH } .'Qr P& g&@316 are dlsposed

thereby each annular filter wal sec ion 3
fwitlin cpel gk filigy el seetiam 308 haéfrngv\m Fec§@‘tlﬂ|0Wnp(B’OQOQ §nclosed

s %g%fénéi atr Mr?t%ﬁﬁp sg fcliddBé 1 r{\la(r?ﬁfa?’&e%m@ﬁ Hr the projection of

e annul ar. te that eac
stbe birmter 508 wall sebtgm iﬂﬂfos‘@tthef figrfilh2B84vari ous first flow
ports nd S t als)
at | eallz‘zséon ! (V:Vﬁanse& | r ec 1 grrl{ﬁ'? Co%ﬁgl[rgﬁ?ow t #Igu&ar}h in this

t doatelfEvBink itHat exch Iﬁﬁdmwm #¢étion FI8chas aralyosdnlqaedmemc tvieh looklng at the

AR o TRl b P BB R o R e B e e

P36 th ilteFRSs wmemese@hd il 296)AiStntesi alleﬂ‘lelt Wat, ehch filRF el section
than the height of a particular filter trap gap 312
wll typically be collectively
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retai ned by the corresponding filter wall section 308
and the first film284 (i.e., being unable to pass

woOhomwgivet he filter trap gap 312). Since each PCIsR005/005732

trap gap 312 is annular in the case of the MEMS filter
mdBuxeendy 8 fulhdn) degress aiouen tertairatefdrance tixiapheag Anpyppbgirtag: path.

le to S rou rtlc lar, filt r tra
SRR SR it B a5 b siteciih o iy 4R i B8 jiustratea
%Odmh I’?y ?m@mmioa lcolld bk %[111%6613& iﬁa }ﬁltgrlﬁalﬁge&ﬁGﬁ 36%LW realize
wi th eac Ilter sectio al so ovj de
dibs npied armulay e?ﬂatlte S &hSEGH Ctrﬁ@ar it ww&r ni}‘zfﬁlaer ypf grid 306

Thaga EHéFQB? rea@milmhlaf:ﬁ&ér%11osfecﬁdﬁesowalh@a&s %HP&@&H%II&Q@W%? to the
preferably selected such that the helzqht of each

Fiimt ¥afnsied, silerinp suyRlientapiar f17 ¢dv brjwpadhodistal end of
280 fikise \J{Izﬁi Q’E@d@?&hd’ﬂl&t@hﬂea@h §£FE’hhAr e} \%1?&%301{ 8) Exlihethe g figst film

maxi num flow rate for MEMS filter nodul e
| BB4d e¥inegrradh fikern Wl seah@n B\%w@mmdars die seraaspersongetilias trap 312 will

SRR L G 538, 9905 T DR s
ffﬁnst/\ﬂqw ipogs 38MWar(di secaudi fbdw me%QOh ﬁlefdbwndmumgoﬁ lenbteonkielBige in

u rou first flow
%rretc goﬁgoﬁ ﬂ%wztﬁ%u%ﬁlj&lﬁ ﬂ?]ﬁ&sﬂ gﬁﬁp ogvfgport s 288 (in
V\hl ch Riag endyhbe ﬁirmd)ﬂirough dable fiieMBap ighp &2 rm(imb\edéZZEﬁltenng
ul.d be, t hrough the se flow.parts I n ei
cBEufon, AR TR 2 0T Lo e B RIES EinbEe SO HAp tat i
epigen danftho Reigheoff d paticilad mte&&éapt gapt inla ﬁﬂp%ﬁalﬂy bencd@&tively
before attenpting tgdpass t hr oug

Ferined by cthe cegesppndin la‘arwqﬂcw%?n %Q& %@rthﬁéir&ft f§@c3g§4o(he being
mble Eapdys @lrodRORERISR AGH Bap>P1d).| Sintd\@.ch Kl ata E"ggn% ) ?Bis QHnular in

may be characterized as a filter trap

ath@i c3sg obhg Mi@\iS e oAl Sapnyf qonstitvenhdpt i is @@ﬂop@rbmglg unable
T t I ot | 66
Wtefpﬁssetﬁmg Iaﬁigﬁlgefikv\getﬁaﬁot bap 5@@?&5 no? B Ol lafenﬂ%er trap
sgpciia. fHavngc@n&mmhr Gheri teapggap 18 rassohlawdt\’hél ¢agh qiﬂﬂﬁr wﬁll section
thef i P h il a
ﬂ)% 140 p%éxaggs% degige% tf’ z}isrzfaéerlﬂf uél? 1}%@&8@' fﬁ%g mOflulg1 t%?/g II”fle Rumber
aeeﬁdmaabmdf the Vartouﬁ buppoqnso}ltﬁ i2 8 ferabiyseleateti lsach thetyhdieight of each

I than ny assoc ed se

e St 0 1 BT o T uRe FRRE o ORI GmeRE a sman
t bR rdnk® for et Iﬁﬁ)ﬁmtlﬂiﬁloVEM':é fot Whizh t]iﬁ)ldIlH?JMS ﬂﬁ(ﬁr rﬁd’ﬂhﬂi@i! it Besigned
first flow porfs 288 .or the second fl|ow 300 t he

iRk shmemageerdiRBiiethabeve I elarion e Efes ve 8*1 t hen

t hr oudime&idwi Mk Entés' 18O MINIS $iltds modde tz’meaﬂfehﬂ@&@h the second flow
another filter trap chanber 304. Since each annul

frore SP0 a whideeass B foggout of thedEMsefiltsr modnlg 278 éV%lE’s‘Ee through
Otiw hﬁ@ £ lpboRE 28@%"(&0@1&1‘16 Ehenpe ﬁobﬂ?i@r(lrp&lh@h' Ez?s@ the flow out of

boundary of each filter trap cha kew se
tthe I\é}éhvﬂé filten enodhlgr2qBiwapld be ﬁhrptgh ﬁw @WOp@ |ﬂt0§f m 3Pk In either
I

S%F%gl%e@o& G)llﬁké %f ﬁe {eﬂ nﬁgg sB%c\:nléP?h 'tﬁay eﬁ%rhdg ?I%E?tﬂ ffLs?ﬁlm 284 to the
feecatd fillno2R6pefdre 28Bpding trpass drniou@talﬁla:r pxap gamw?aassoc1ated with a
filte anber, .30 t | east ond fl
sl R EREAOR, ProtCit Rse B 108 BT B PG et 20 may
Wchaﬂ'd@&hzctcsas a‘lﬁltén trdpechainbep3 @hamibie rbodfitedviiyl dn franlar filter wall
both o flrs | ow ts, 288 .and one. or

SOLE R PSR o565l TR b R4 RO R OBwith the spacing

FileBitiden Shedfirsefilch 2, anwﬂﬁrsecosla Gl @96,SvhieH istghatek tHah @e Ha@ht of the
grid 306 is identified
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for a frame of reference in each of Figures 8C-8D). In
the case where a particular filter trap chanber 304

wdaes/sols7 have a first flow port 288 associ at eBCT/US2005/005732

therewith (where the projection of the associated
f filkerdrapvgap 1312.e The onluB@ S eadhofilten drap ichahbel i30am2§bedagsr than the

v SE BRI bl o8 5B S e ki g S votome

| 6f dnf@sdobiated tse @ dloerpoaidBO0EHhoudhsuti & 1088 Eeqifiemnenta Whether the

St oS st "Re SR 278 Fiabifes S PRY(ie PR o second

aﬁ@@ ®bAd 8eh, fihd H&w vmlgb tlﬁ@@éhl DAltEAEpUNRSLACI04EMER FRGSS a filter
any second fl ow Eort , there wll be a pair

f
fiir%pssapﬁlavmdh%t wggh %& e ictEpm; thambet 304. iSipce ﬁa_ch annular filter
| Whivsdctigh 808 (MO dhHEBle (WMAE st SHand 'ﬁﬁhelﬁt)ﬂﬁ@ ]g?é tﬁg]?eqmrﬁter or

associated filter wall section 308 onto t I st
meréaeema@fse@gh gltgydnap clgmbfer P&k is ﬂlkmwsq)thﬁ sameg88) . The

first

o oA b2 ke AGAR l BR 2 OE occn
t flew @brts §®Q) sictl thastthere mall by e}jhemgit idast mnfirst Bag @drt 2P® mssociated

f it s ap iated that the fjrst .
i, AP0 5 B, GOPESE e oy i
seith thessmafifter teapcthamperB08. ﬂl‘bﬂtls nd Hiteatrsp chagdbet 3041t have both

ﬁﬂq{?aur grl%gﬁtitsgﬁgf 1 e%?%& ?ogrrﬁ(%gd%cféo Lh V{zlé)lo}"tse 300 associated
cthaerith Geb Egutel@ I8 qpaBDEewhert Sectib@b; 6iBe ﬁltériﬁalﬁérﬁ\f%s%ﬁi&hﬁed
atﬁ secg):g | ow ports 300, filt i wal | sections

Ba Saps of efersns lﬁreéChd?stﬁ@g%%Sq ﬁD B the gpservyhess a p@wéular filter

3ab @iﬁﬁ'lb@loﬁ()mﬂ&s 38 haved 4 hirst MBwCRIrHDBES agddatBX HRAN I where the
perpendi cularly to the direction in which the rows 317

axpisstipn ofthe asspciatedy fillerewell sprsion BOBrontathy fiest filw| 284 dops not
LD cERLAs Qﬁlyq{rst ﬁéwaﬁo?t ﬁm fHRleURTIp bg’]as aif oY s@wﬁﬁeﬁovp ports 300
rows 317 and col ums may be uti | 1z)ed I n

tdsedciatadetherayyith elgﬂ@nllmted vh@oqueme rIn theycash evlieredd particddr filter
r I gt f

SRy B8 i PESARARUR S UL e o
tdsrmczamdeﬁltem rwadlaebticni(gl does hotl dneompwb bnys sewbnd floB @Brti 300), there
th w317, a te nat

P e pRE o€ pph O Fe St et G o™ ibodiment

r(@zlhblfe tBO Projeutidn rod the BsSbeidtbdWltPOWhIS sé’(ﬁﬁnfims &8s bhe first film 284

annular filter ] sectio 0 a, single support
M s al BT G e s G BOass DR second flow
fiokt§ 1300 | a@VeRBI $16ngd BB sl th@AE BinglB NWeh@fiudnt hﬁﬁ;ﬁedwaérbm should not
section 308. It should be appreciated that there may

Heta|hlig esemGher e there are not conpl ete repeats of
the abpver fRhate Pfi‘él\%ﬁ{gl it shbuld! 5@%}3}%@&1&6& 'tﬂay%rfﬂ'gteﬂ&@ﬁorts 288,

enbodi nment of a ter nodu havi ng

fseeand rflavg Peéyfh f@tzowaﬂs’n&ectl@nsﬁéh& amsH 8HPPOIR POsth ﬁéqi atbedistgibuted
ft%fé)ﬁéhoﬁlf Ty fﬁﬁ; %?efg‘?c*n%S? dgtﬂé{%ﬂlfterslﬁ&ﬁ 7(8' 1&1 ?e%‘ilh% g'?tteg One

and at at are s ose
n@yatplodmraguenm thehi faftermeis tthag Iﬂ@v@si fog pow; £88,tsheond flow ports 300,

F}lllfér %Jailts\éc ns %%g {hevai)?orﬁs are Sp%’%é belprf\?r# rg\ﬁﬂah and

I nter ma I"at’e etween
alolilntris (= IBINVIthﬂ tHei dohan8i8 .18 Tktending pérpéridiondadi® 4o dfeddlteb’éon in which

gql {ogvﬁf%zteﬁt%g(ﬁ &i%f ﬁo?vgr'i?ﬂ I,dtésaf)% n% g%a relatlonttg reacr{loo(%ﬁler as are

the columns 318. Any number of rows 317 and columns 318 may be utilized in the
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and in its perinmeter region (not shown, but in
accordance with the perineter region 42 of the MEMS
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324, 336 woul d be interconnected and supported about
t fikdringregime2q. VEhepetiemiEh e indigidoal 3‘0‘b§/ 3 b7als hhannytharsame number

SSEes Bov pirte pys o fite oe S0 Gud apimott 15 it T for cach

NMRMORF fittbSEE SRdo@BOY & ihB r6wi3ar; md %) ahd fovsfIll rmsteﬂl@se by having
46. The plurality of second fil secgkéns 332 in th

| PGSR Paif BESUBRRSISA 1gehpair ghsepend Arndqe fiygflow ports 288

def NS AnAfiiep Wal §eo<abﬁ 964, ¥F £sitjle @ugpfoﬁlﬁsgt@ 16 Snoasrécond flow ports
annul ar gap (second fl ow about each

a
s¥Wpprrl ¢ prirpiiict flom ps@;&?p mz;iﬁg@ﬁﬁuléfefé@ﬁ avaflispetion 308. It should
t
SGLL 9&3@2&@2& %%égﬁaﬁ& weleythexe A8 ﬁ&%ﬁ@ﬁ&éﬂre%ts of the

one but in a manne
atdovemeiddpaterthe desired rom;through the MEMS filter
nDduI lLd .

or QU AR Al AR Lot oo o NIWAS BRE 398020 hlbing o
f ﬁltexingfmgum B24 Tha diltedmedue Qlﬁmalhdetsw fost filinr3M, 4 plowlity of second

Pf& fegﬁ%nsgé Q at 1ﬁctl g%ﬂ 8:3 haL%rggl Ispose er\l(l:vgpag dfsrggzgo%%r at different
délsyatissy with elieqitvality, of a¢udnd Kim tedvkiomk 32 |beingIGcatadak wtl@sermediate

pl.urali hird flo port AL of _the firs
Potatih e et it Sy P B iMoot g5 424 and the
afhetd @it 396 défiR amxfr@lné r@whepmretr $n0dd1e 339 & bAK SHeGtednd iséglon 320
in the filtering region 320 of the MEMS filter nodu
330y ipjits gerimefenTegign §19t shavre bR arrordanCcs With Hi¢ p&metex\regwn 42 of
| QUAERIPRRE incddl RXbERPered SAWEE M ARRLSThE Ui r3@hl 3’36 would be
i nterconnects the first film324 and each individ
satepoangotqdngnd spppasted 3tbout; thei ﬁ@pmm detimefer wgionp by z@ch annular
T%QIS§6 lugéﬂel; &Q%&&Hﬁod%% 168 eTgé ﬁirﬁé M %@6%% %%9u%on‘unuous
|Iter|ng region 320 1n a repeaii Ag pattern,
ditepsesdini the spac ethnna] disqussed taboeaghreltibartp tha @lmayb,e% The
t. r ort
eélku%ﬁiyy oq”%Q 8@ 'i"hgtsg 3%8{%%2%# G :llﬁafateﬁ{éénr%gg ﬁlr?lelg ;CHS% [ﬂ}ehother and do
t it delfidel d mnﬁﬁﬁbuars‘duceae Iti.q4. rﬂ:ierv |1sjanadnn3bc gajad(sédohmﬁswqiassage 334)

332 in the fil ri ng. regjon 0. These ts

Saut Pachieatna BBt S8tk a0 n aboent Seofa PRleofaRPE' Souid be
3§&|ﬁhctufhll§t ih&lﬁc&;ﬂhd:dt@l pRtonerdt, mafeeliflisS (06 8Hovii), $PAGEE manner to
re atlontoe an e 0 n I ri.ate,
CHRPEta ithen es}iie% fE’WaﬁfWﬂotga fyl\fI\?Mé E‘ |1¥%<?“g‘§§?§r gn this case,
afnhmpladwt @s@?@l; Wl Blproviasd 40a8t dabh Eohd fiiM sh3forednd. at

| east toward (in the direction of) the correspondin

second beifirshidm 3Rt dpelules a pipradity phfirst flesy porfss328, each of the plurality
Ob¥eedRd A sE&ioft 3R %Il‘ﬁﬁxﬁ;nar b&nfl 'ﬂlo{veifass‘ﬁ@é i’,ﬁ ﬁﬁ%s&f‘tﬂeteabout

the second film sections 2 (1.e., each [ ter

399 the thirdSdmi 6ancludlasty ﬁurgbfwaqf Ahied Hew pads MQ mAded ﬁliieofr“nrst flow
3
o@s 3&@”5‘1} Qf"ﬁ;@es@co%ﬁ t{d 3%3352}%@'3% A u? |§ ll(o?e%e {}Jﬁ%rtﬁm ports 340 are

m sect1 ons Int
f ]oba:tﬁf oy inr thg lﬁdmruigZ@gmh 31‘201 ef fhe MEMSHiguled@2 319 (i.e., none are in

h. any .nu ports
(vt IROBRvRt T2 8 60D PPaeR S et PR and stucturally
smremﬁﬁ@ts?»&@ ﬁrBtSﬁlm 5323 udntle@bh tmxhtnbﬁal cﬁaaﬁﬁcﬁm |sacaibn @32 in the
di.scussed a nrelation to orts. 78.

Al Y. 3§ esgrlgwgrd;bl}o%cg{s 3@@ g];ed&]aroughout %e filtering

aﬁéghbila 3o0al a fépadtm@tpaﬁérﬁ adré @i3posas lrl/\@JaJ:ed felfon fo dabldbthdr, and may
si ngl e upper
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support 356 is positioned inwardly of each filter wal
348 in a central location, and a single | ower support

wGB2aWsims1mxi al | y aligned with each upper suppor PCBA826/005732

as to be centrally disposed relative to the filter
Weel bf 348 appropsitt . coBfigiratianl t em wppelr é&pﬁ)rh 856 amteadn betdween and

confi ration ans
c it s Hager S Bk 8 5 2o B b Pl PR R scton 32
| inotkié Mijtefihg frdgﬁ)ndB}:(I alrh@e dippér §upeorts Bl arewakthbﬁécB tHréupdbut the
Wﬁ#Ch is.o te e end of th flléer wal |l 348 t hat

eLing 5%%%1{) &%OQ s atl'ﬁeeaflﬂg PRfter afg Gispsed & spaged ralﬁta%f@reach other,

Vi mAaselbf by dppophiglelcosfigir@phends a ful | 360 degrees
about a certain_reference axis along any appropriate

pat h. Aaplugdity pf Bligrvails P¢& areygitashed 4a awb@tedl ¢fsrikird film 336
amaYk fhstGl a8 (inl the EhPé%tlbﬁ bﬁstﬁer gt%%)oﬁgfﬂ e ol hlm %MP? 332, That

configuration could be utrlize ter wa

38,8herg is pencrtpwne Fbativn tbetivean thg:| fdter walleii8 and thy second film sections
r-eot I

V\%?I(?g %cﬁ‘?’itels\g%g%@ s ?s}ég%(let\tg% %Q}%aﬁﬁg Secgl?cfplnf ecﬁon 332). Any
comnrbes pOfiltkirrvgplls 84 (rald ﬂhdrwhywmlddﬁm%ﬁlonh asz)eaa:y beautﬂlzed in the

Oﬁl e:ne {g retégcg&%aroggly e toElu %v\g? pA%g%ugg)#B}S/’ %llﬁlg er O\Feupports ?30 356

anay mnﬂizeﬂ ngvele dmrmimibeﬂ and deatiornof tBS&ipp&itd 1330, BHCIB subject to the
filter 48 nnul ar, .its corres filter

oty riton sl PR Jeatitn RS FUPORRER o L HPPRSLA0. 356
fard SidfectVid d nuddiBr bSadaltivgalthia@tridation® ds 11y Ve Qihaf d sﬁﬁéle upper
fl owrForts 328, there i nduci ng at | east one chan

[SHPRATE a2 Forpskigped, My ardoF FahdiiBR HHGAERE $enfplolocstion, and a
nsachud ﬁ)W?bl%u ﬂmﬁyaxliﬁlyddli{gﬁ&t R4th LA Wgktr &8k r A?]éé & as to be

trap Igac{; rovide a Iterln%functlon
(fﬁﬁ@"’tl Yt %’ﬁﬁedlfﬁlafﬁ‘f?éof}}eéwe{ waly 348 asardlk cul at es, cel I s of

a cert@ggp f‘rﬁelz @/)all tNAthak Scml aﬁ’ﬁigﬁf cBﬁ}?%ﬁlréuBﬁ h@{@[}ﬁ "Ofy Ris context

particul ar [ter trap typi ca
cedane gt V@lh)fﬂ‘@t wah éél8 bgs 4 desedmenmspo wiiem QJOhngtaEthewbSItdl end of

ﬁﬁéz %ﬁ%%aglrhgg Z t?ﬂg ﬁ@%ﬁg P‘ll I%Fc(le Z;)%f?’tfl iter%vall glg éfj]ag méerfaces with

ghbe thifdi filtne336).r StateﬁEaﬁouhsr ) wha filken Waﬂi6348 a:aEndJEf a fullle360 degrees
n constitu

P i 5 Bt At B O Reae o oL e iy el 34

fhal; b @exdeb@), apaplasteninl the ﬂh@tfatétbémﬁddhﬁénlt any Boifuratibe could be

‘oot 1 BT T ta eled the P AT SHERLLP g;r%{agw%gqum,

Q)Vﬁlesthﬁl@gﬂlld‘rj oVEdcAt ltdr v B8t lgo MabS nbi lek@hd MPd W way to its
319. The nunber and | ocation of the various supports

Fopespengng sccpndfils sastign 332 clostead, g dilier iramer filkrs tnqe iBgjhB52 exists
Yervfilf thd dibhedndlJrROfR: Ind 448 ra%g@%ﬁestpbﬁlﬁgr b Gild ?ﬁ} section

relon 320 is maintained within a smal | ance
. niingeneaeh fiilignywal t34 8 fip anmlare fifs cchwespEnding filteretrapnpapud B will

?Iﬂﬁgw S8 bg %‘?ﬁ’llggl‘e dN(#tQ ltllial? Cachifiler 'Waglr%lg 19 ,ﬂ%g lﬂ)?f]%&qio%p e eeﬁha%lgus first

ation ter trap
tfloav 1ﬁortSt3éB ﬂmrdby adei a§|l¢ahb¢net0haltmgmdir¢v®'on forriioe Jﬂdnmvhrough the

h{,@ ter &e%(zh case the flow out of the NEMB
il woul d be through the first flow

por ts FBﬁB)naydfe direceedgthronple ehéhr ﬁlterf iraZpNgzn:O 853 t@Pvidena filtering

Ui o SRS RY LTS (o Borhtes, FSch o) hat i

t14¥gerf th@MVtM hdight of a particular filter trap gap 352 will typically be collectively

48



10

15

20

25

30

be directed into either a space 344a or a space 344b
before attenpting to pass through a filter trap gap

wOasasswei ated with a particular filter wall Bd8USEmskh05732

of these spaces 344a, 344b in the filtering region 320
metaited byt enatespinding fiter wall B4& and the agrond filth e¢ctidd 830 (i.e., being

344 Th i ght h f t
BT AR R 3 e 0
g&l@e andle MEBMS @iltéﬁﬁﬂ@xl”néil% 19]9 axf}e@iﬁﬁtduéﬂt lkro ﬁ;e'%pp};a" Bﬁﬁelﬁ@ﬁkﬁble to
oun y a pa ular fi

grasst qug el @Frgw &3p 3 %%8@@%&%}9@8”?1%" eﬁ}tgrgrap gap

932, 3Hdvind A8 ahiﬁmgrhmt&ftratph@pf:adzt a@eocﬁa{tapwﬁﬁmﬁﬁué%m 348 also
corresponds with the spacing between the first fil

3aViderda 1Rdred v trde Sueuphdhe MENS ddlicr arpdgizp3l ShFlyirgber and
glrbgcﬁfoﬁ lof ttﬁ@@arfdﬁ? sﬁﬁoﬂg‘%@% 561y F]l%? erd i@ sfibdid £ §uch rt%ﬁ P hSght of

as wel he vol unme of eac filter trap C
smhﬁfrtatytratpegapa%%éhrwmt tha diltorng regionf328 iy mg%mdav@m a small

t 0
tt?ia&ﬁc% go%efﬁg)gmﬁfh ﬂovwgalté f)a?vgg:}l\ft Il t hltélj}ﬁoc{ullé §I?rls designed
amghﬁ:saaleenhmcrrchacusfsmmbow@mtretaﬁ@} toahet ﬁhmgﬂap guchB.i s not a

requir. e dul e
570 oBam TR cridre Tt o B8t PV 853 S nc e BB el 240
p@x tvhicB4@se ﬂhla dlofd @w ofiitHel MEMSt fllllte(n llghluhi 3 I9ewouldh &e filirbighrthe first

trap cha 44a he filt nber 344b,

LGP oprs a8 ox heoign e bE Aty mp 2 O RamOmh sty out of the
afilkr infvanlet3N auogld vehBroadihie tHikdglodt greks 3a0). tTheithdr kdse[the flow will
tr chanber ,344a or the filter trap chanber 344b.

A
preutizeied ynigeitheriarspage e o prace %4%1?%‘0118@&?1&?@% to pass through a
| 1k heH BAS F32eM st \@fﬁpb{wfm&ﬁﬁrﬁw /R shanBRh oBile s 344a,

nunber of third flow ports may be utilized, an
£ 3 im the dilierigwrosiont330 3w bersharasiorized anfiligrrapshimalbes 3442, 344b,

STHEh /09 ?ﬁér% adhhAPer (249 corrésgo@cﬁ%m%g %hﬁ:tu?%gﬁetween the

desire arrangenent of supports
diisd fiby 336 md itspoegpandihesevedfilim seetiomidd (pwl B18Jed breparticular

a8 AR LA R Pl Bl 0 o
deidliht af hd filtor trap d’lbmher[:ii@mb cgrespyndSA2th tikr SIMCldg hgween the first film
orts f.or_.each

tiphe third f s S
B % efignond YR Shcin A2 oy IS B it e R g ot the
3ier hap @B@sﬂiﬁ%ﬂs wafle dThe AblufirugRadtefilts? itiag chdiben Blmﬁﬂha}f)f)e larger

t rts 34Q t e associated wt
it e P erariang poit 4 g Aot o oretile B B e ofths filer trap

tdhafau@h:mlbem@p bk QSR EEhb Ghel izdliuﬁé of faap aedbRiaRAr firddAdw port 328,
defined by this filter wall 348, it will not total

y
cRlbiapghesichds fof peeqyiggments 4 8Vhether dheaflpyrentess .tltesﬁlter module 319
fthtdugh ﬂl@%&%wo?te 32315&1 tﬁ‘éﬁm@'ﬂ'o ortl B0, m@h@g& ﬁ)ﬂ)‘uﬁﬁjelther

flow ports 340 becone annul ar second

phe sfiligs B8 chambgis Qé@e@r atg@ Lftlteéatr,am slagahey 3f4r1b,rrth§ectﬁ1mugh the

SRR P, EER00 LY BESATRALP r o

on‘hainbcxs34amnmaﬁlt&vetna@mtiatﬁbeo%%assage 334 becom ng
pl ugge ho na course have an effect
Phe P ORPARESY B o Tte 340 FE bRy i EoBled iR ot Hiter wrap
&dﬁmbem4a edaly mmbed éffthee €londoftt 040 prag dagelizdd andsthadiird flow
dedl 0 specific filter, trap chanber 344a.

o S iy 0108 aBh Err e egtEe T YaF POTGRATOR G G ACeumpe the
fde@l‘fé@ﬁ\ﬁﬁl%rr&i’g@ment of supports 356 and the desired flow through the MEMS
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coul d becone plugged, w thout disabling in the
corresponding filter trap gap 352. Again, the plugging

woho@mnsersti re second fl ow passage 334 coul d hareTan2005/005732

effect on the flowrate through the filter nodul e 319.
Balgsh nfodile il 9)wallbie f@wﬁng Eg@h§@0 asss @ Qluadligdofhirth flowl pottgra@ips 342,

f teflQ ro.of fFirst flow t o
3%%% ﬁl‘e bxé‘élﬁ?&# | Ze(ree y has ?1 1&'%?6% it rdfiifl W plétr %rgu%ggﬁ.ngli’owdmg
bmuktlblealmyd App porps B ibr Sach éiltaﬂdﬁle&:l@dlﬁdeg thedinpadi of Bnydparticular

<ish G5 PR30 e rni B APV i G R BERi fow ports

f340ttﬁa7t aPDEbd Rt D)kh E’ﬁaal\ﬁb@lmnﬂltdw&alll 338 endyirtdilce ftﬁeoms\p Pitd ﬁnough
328 for eachfllter wal | ces the inpact of an
paF CPEePERIng filer FamyGhaghes 3@42‘8‘? Efghyﬁlas Pliey gl W8, 4 Will not
gt'otéﬁfl‘ didable@he WRk! watS4slih rSROMH & Re ARG, ﬁl'n@t'i&ld uh3&d all of its
any particular first flow port 328 used
faspaceatqdrihird Bev oprtsY heporas plaggedcoul d be used to

ﬂ g\F;I %la?r%tédrapg%ggd Pbw C}ﬁg gé/ @3%;&%\2% ra%g}ta%l | fg‘ cofu? Kiim section
po2t sHaag ahamuber eemélﬂoafopaesagaﬁ 3¢ fforceagh Sidter wdll 38 trdrdaaces the
fikng)%troﬁta %}p}tg{‘l Q¥ g‘ﬁs M}L% ar s% ncF g \&g)assa 6%4 %g?cé’ngmg ﬁgfgg?dq,] glthough

oregol ng reci
f1t mety dfl awrsp dratls aﬁ %fecmom theaflovs eate nthrofigloepfibaagedule 319. In

bvsppst Bt o othght dtooT ot PR ml Bh05r 6 Bom oaiet gr oo

fdhbinber IndalulTherdfbe, ithe entlii@peftipagicpat igiilar tsbhd iffowi Phssage 334
rdance w t rn.used in the | tering

acc t he It

KR o, wlioed RuTnfiniG cononsima bl fag SR, Agein,

Ehepmggﬁg of ihentd 83¢8nd) bR ashh SLIBASIoRNA HaQ8 8 ifBT oh MheStlow rate
ttern [ equall applicable to the filtering region

§ glt the filtermoduls 1n(’\')dul e 319 of Figures9A-E. I'n one

enbodigge tilterd WA m d15d Eﬁécdf&ﬂ%tﬁ ik lmst%m%sf ARd Any

so as to not utilize the first Im 324 and t

viribeief firghitow mﬁé@ﬁ may 38 otilized: ar@hhﬁmt)st ﬂ@ap@rtaﬁ%trme/ be of any
Vaggfo Hate N?}% fiddigr %ﬁhﬁﬁoﬁeﬁg %' beg qgéo%lﬁodmay 'ﬂ% desired
e ace

cat y sur Cronac as previou
nm@dr/mgaserg o stppdrip ﬂ@smdl dieabadvﬁow rthnoeglattheoMEMS filter

S At TG NS A RS BRGRE f8 rsces

Snnlpsd:t fofi tugy pﬂrﬂitﬁalartfhsa ﬁlobypcﬂtrBZBﬂjéa)‘dlMg Pigbay @ a given ﬁlter wall 348.
Reno

6 Hlob e aPrref R e s ¥ s i oK QoBAAS Gk Baths Eliring fesion

820 lin Teﬁ&ft%btﬂdﬂﬁﬂﬁédﬂcﬁpﬁobﬁe IWERGS, td bit REeite 8 Wlo® #r6:8 M %rrfﬁter trap
S bstr t gt her option would be for the | owest
b NAERE

Yoingy thedymber Mfeitrgflevn peite 3% that arerayadgble may of

d‘)oﬁr@@ﬁs@dce' the ﬁ&a@ae&th&&igﬁ&ﬂeqmm fiRemopsigte after the
etch rel ease (te.g gure 31% That is, the MENS

filt eBarrdcprn ie@elnguﬁrﬁbwlfb e apecatechtha g dirstaflos posts 328,
amn@méaeﬁq fbe JROBE( 3381k 84N LGN 5 %@hg Rk 9 PR, 356 are

done is ustrated 1 n Figures 10A-B.
ridsdtiffueed3boughout Hiee filteringaiegion i38@ obf Hiey ﬁltq:r mnpdile &S i lraa repeating

f J 6 3

T T O
31&3¢1ule| ho& bf §i 1gueig a¥ALE. a Tpd:rﬁf'oﬁl |thg/ abdvebored @isahssiGy 2egarding this
e!]nq ; eegq{.l%lgrt aé)pggfi)ij bt(S) ttﬁeaﬁl%nﬁg f}e’ glonxit'zs %9 thlé %ll\t%g gJoXulfe 5 %%f Figures
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and are di sposed beyond a perineter of the MEMS filter
nmodul e 360. A link 376 extends from each bond pad 372

wOQoass19EMS filter nodul e 360. Each Iink 376 may/useoosos732

any appropriate configuration and nay be di sposed at
aWy-Eappraop einhpdimente et MBNS Sltaxtniodelet 3 Otrhay saulnsdifiad €o as to not

. ik her eby.suspend .t filter
rar%gfﬁ F @%gg% ﬂz?l 2\% Z'?%tée g?ﬂ%% J9¥eZ g“g’é’ﬁﬁs Q@éﬁ/‘%@’w “desi r ed
t o rerBavk of the vividvs NIEMiSefilteiaitbdlies 3&0ribaddidrdih éay be fabricated by
substrate 384. .the bond lg(adfc, 375 are cglnt accfn.gd hy . )
ABFPERICKAChingg S prryloushyfioted dad pt psigraly deicriped,gbove in relation
Stb Jiiresf 384 The MEMS Hiltet Mlsdidd Gecdtritd basiradtehily heerdilRted with
T&hl ter dule 360 "falls" onto the substrate 384. A

TUr AT FUBTERT oftheri Hiep e aBgedaiheng deyss raf asactfigiple material.

eIV RbE thid dacri@idibe RdteHRMAY Bk YetdthRIBE &Mhe 3R A Bbrication will
di sposed about the MEMS filter nodule 360 to constrain

ttheepicpaatedhe MEMMENS mpdyle frompilie sebsgge. iAnother option would be

|18t Bfeabwel i | b i i
L5 Sy SR TR g, SIS DS AN 9L 20 i, st i

appred pelatipndo Ssripbsatcaticnthe ettheelpr/.£.i Figere 3hpdhkieis, 36O MEMS
' f 4 in_an .

ok 080y e AL LR SRy UL G e vy

rrodel this38ay be ddneds illuptratertinpEigrys 10A-BheA WEENMB difer module 360 of

| NENSI 0N ..a away fromthe substrate 384). Figur.es )
B R re R 1GE R T P oo ase. 1his
MEMSrfiltep dstidle 36Disatympoeted higove d3shstrate8 888t @istredard, AQlurality of

tch release. In this case, lurality of filter
Tt PR aTE e aac e Y e SRSt e R W i by e substate 354,
Qull werdidpysddbeyoridheetitilbtet bothe MIMS filteBmbREAId00 Bk &% extends
to be ﬂlé%ggsed about a Berl meter of the MEMS filter

HEoauFas paghdiddothy S$rHen raodiiec 39 Eagbinkdy6 may b of any
Ao o O US04 b bR B o

eeRtirE 3860. ThpHiEks BAk shegdy swenené ¢heoW EMS, fikprpmopé A6k above the

' ti : . dj '
Sraggsat | Bhe B YRS 26 SO RGP OB 360 fipm he
sebstreigrhdé, thibondEpEs 8772 errcontached by 3pdropriatereledtendes. The resulting

AR P PR RAPREL B8] LA R RS 90 e

getoctha bibstrate BB gandtratity dfheotiondiafiteyd 389 Selbsdhortdao ABAubstrate

is force wiJll.fracture each |i 392, such
O RSP o357 ippead dhet g B ot 360 o
soisshinathe m@hn 4 Mt WIBMS fiitef moadilé 360 lih Thd Sf&al3&Ghension once
ai.n ag(ﬁ anchored to the_substrate 384 and are

gg@ﬁ?ﬂ? LN he shesviter 384 erlhigaeli® hwiers S80omay bai ¢f any
bpSropiitd edhfighratite MENBEMSI figdr ntBadNI380 369 thdh Ee_lrlﬁtéieved from the

| at eral_di mensi on once on the substrate 384.
srlistrate 386 di PRy SBEORTAE VEE(P-Seby Boving vheMEMfitteremodule 360 at

FAO B3R dnd Rr@RY giRRRAG QLIRS DVi ng
t he I\/Eﬁ/fg f}i;)ﬁlﬁt er rrngcg uﬁhe 3éo &gftd I e%\gt%%pt&?ﬂ%s%%??%ﬁ})n t he
ver t i Bighreg|il iivispresentandthenention forsuppreting the MEMS fiB84hodule 360
' hi Qi ' pref.erred technol o for
45950 005 D 0 BB LR A e
ahdhorsr g aral{abtitusicon\Viaiextent toetwandiyl loestheraybshiate 384 at a location
fa?agi% IEc)éS: g% %gspcl)sgﬁi %%%Li,tgaﬁ]?etriélﬁego ao?: t&%@&ﬁ\ﬂé fllt%}/ ?rlo%ulte hs%% afheese filter
module anchors 388 may be in any appropriate configuration. A link 392 extends from
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(hereafter a first fabrication | evel and a second
fabrication level). "Fabrication | evel" corresponds

wonods/osheat nmay be formed by a deposition of a PCT/US2005/005732

structural material before having to forman overlying

| gl filtef modulaaichér 388ab tRENMENSHiltef ero@ule 360.0Mh&liMisriOb &hay be of

QEQOSItIQH of struct raln% ﬁer or film. Cenerally
FRvgiopt e o BENES o e i Rbesed ab peRiai fiptagen sbove he

fiubsitaed Bgu.at Wrask iO8Riréd toStenioh® WePAIEMEXit&NHbNe 360 from the
t her et hr ough, a second filmwth at | east one second

FquBHratros ¥4, ak ERARRTIAl TPTce may 1he Gugted omrbe MEMS flier readule 360 (e.g.,
f ddetiRd: iva léasﬁ Eraﬁ ﬁﬁk%?nafl ® metdﬁﬁerﬁgﬁé)?ﬁgtfrdft«{: ?]'%42? T\il\lg&f)me will

di recti on of first Tilmsuch t
alFpgture eagh knk ﬁ% sopep srch the MENSaltey niqduteed6r may 'fallhento the

féu[)ﬁfatef 3§4m l\él\r/%ll?y &aﬂﬁo‘élarﬁnﬁ%rsa’at%l %g%t ghcilored% t'ile substrate 384

fabrication \ Seco
feadrare ahsedsedrabaut the MEMShbltg enadule B&D1té cadstrain the\nedtion of the

I t at the chara ter' at i

DHERRORE R RPROSR A Bl MithonlBR o DB bl B e siter
anmﬁuﬂdﬁﬁOSﬁﬁl}Otﬂldl bd ﬂeﬁ‘iebﬁi fagm ithe subrateS¥BaGn dn}f @?fdpﬁ@félvﬁﬁ} (e.g., by
| evel " by Eggpﬁﬁns Qfgy%ges that .the first fabrication
I"BQvare s M T dpoge é?p%é?atsfewmﬁaﬂlxtm theYfatiqa dimeppign and
seag fidnf dbEilsait 084) evel be that which is deposited
"second." Mbreover, .it. does not re |re that the first

fabri g&f ?@nmr%%?chm isHbe petard teemelogutipofabrigaise the above-
|d§'§6i‘ﬂ)b&11\EEMSaﬂle@Qm1es The thik rSdar@NHess NILNG ﬁhér%ocﬁ?e% Mhay be

exist in a single fabrication | evel or may exi st

fﬁbr}?ﬁﬁefll Bl & feasr W@athff@/‘FPnF deslss thay gre H@P@ﬂ@év@é different elevations
f(hér8dftick Qsﬁ@pf‘é@nca@log §Rep hﬁd 9'3 (Q)Bd Q'a ?ﬁ'&{ Hea. b%rcét?)ln level"
in a single fabrication level erine an at
gerespandsywith avhat mag performmdduhe ldemsttloomfrae gmcmmignater@l before
f C 0 on

oDk 1} PRGNS B Gt A FRER (07 05 st gegositon
aéfaistractanl kel @ddm).gGensrallyl, yath afnihese POENS dilter plodslenineludes a

res th exten
o T B B o o Pl TR P BT PARED fconi it o
ﬂedsr cbr:cealbd:dnﬂ ﬂoe/?/pleﬂrt ek®nding tlﬂreﬁ?@@hﬁaflfqd dt MBak¥i dnb fi }R&lewélf that extends
b e L e B PG SR ) S i

Shbpendte @ deid zpﬁltél’f trdp0 TREfifseH8ARay wfa%hceit&ﬁ% 18P T the first
cases there will be at | east some thickness of

dabricptione feypl, nighiler the) seqongh e dmpe baelhrieated et deasty thef second
Fatfrichd Rl eVl It sﬁ&Qd bOEpridiadd fhhd 11 cﬂa?acw?ﬁ AR R m being

second |nstance two or nore structural ?ayers or
iy p Hiarst fabrsasien levelfend th second filonbdieg/iml the tsoednd fiwication level” by

gb%ﬁ’é&ﬁ Squﬁeéjﬁﬁﬁﬁg ﬁ'rsqtfﬁfrf Qt?dnnlgy]erl %l QBAt%lélhggieP%s?tgg "first", and

I rect ere
dlesft theeseednd ﬁbmatlorolevcﬂéacdmﬂ wihiidhnts de}msﬁed/\bektcnidl“ edlioraoeer, it does

SR OB A R Al S5

léjhome depositing the structural material at the next
| evel option re

ooy e TS RhendCsban NS Eaah oY et atsi b pkmajeyel o anay exist

$ie pauliagle qubrivatine GsvelS! I BC thdr &ové-ayted Sirst inkiahd¥b al ﬂbposmon of a
dlfferent fabrication levels for the first and/ o

SEEHE PRicHY, Mutngs dhrigaionnevs) maypieliae en ot dagel g?pgnally planar
4762 QQRARE bbAsh REIIRREIMYERE instance would be for the deposition of a

52
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ext endi ng between adj acent structural layers or filns
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schematical ly represent one enbodi nent of a flow

agfR MM YmAtdshhi tihal sif@ly HIeidd6a 1dvelr toadefind Rl ﬁpl’éaﬁtg@nerally planar
appl.ication (e. the fl ow ass

410
dPYHeRs dbsioge QT ff}owf&cméwh%‘%@ng HE‘VX ma%/w tp the wpderlying
afflcRiral 98t hOthe ‘iJH&’erfykr%VYaEHcaﬁoﬁ lewéide 8f, aa8¥orlYREy wilRYnd 8 more

| ocated i'n a_conduit idly interconnects

nﬁ]tqr,vrﬂllg exteislingfomg ﬁheaqqyondrfﬁm@pﬁ itgthe dtr%g@n Oéthg first film). In either
DSIMEAN ol bhibPloit | WhefheOtn BY @33 bfio SAL; Ctﬁére(\bﬂ‘lciaé‘gﬂ st some
ere one e environnent), such as a nan

r tirkmess iof sactifitiplohagiial alisppssd betwsen the ehi@rewmiiardtemeatl andthe first

aﬁﬂnother appropriate source), or any conbination

thereof). One exanple would be to dispose the flow

asse n‘dln)theﬂ,alﬁwemo‘ad ceqvald iitstanxe, sWdi |om gndre stiveduralt lagers or films from

ant.eri o f a and Qgca l.on .t hat .

REPHORoBRPR dowel e ¥y SiRbuREAER e g, one

Whicdctly be tHeQ)thﬂar)S m:o)&ethte hegidd i 13&&&%& the 4t ot KecandBIA4 thi§ would

extendln mg nter L ch nber of @ apd )

a’i?&'t“FFe’fen} o} a‘%f N S%CH Pla afé%&%lé i) Eﬂmlfelﬁieo% PRigrial at

ey fabidatiG IRV d] B fofX @ppsigng Vs bielicRRaltriatéliab @m@néxlﬂ @abhh&wn level.
assenbly 410 in_a conduit extendi ng between the

afYBheToPPtioR dpgreding fthe; pbevgwotsd Seeandt InErnce orerld &g ipi maiptain the
t QBaei&n b&wlen stfu@iu?al %kﬁ%l&sqgm@ﬂférelﬁ raiRAYon {eRel€ fi‘&f‘the first

of "t hese exanpl es, conduit woul d provide an exit
pradferfsepond ddmadws pmymranmmprlh@tsawt@lal intarcqungitign demebetween
tJ e C f S S b
@, L RleliPor SmREHR, of BB R e Rl ol
slpes defjimsen (btlffereohfabmatloﬁ lewéls). i nt raocul ar
press he ro asse 10 1 clude
P outdgoEPRoRhmtealy i oS SRRGoH ™ 2% Ky 410
f ihht may ll’l’é)dsddefoﬂﬂﬁy aﬁ;ﬁypr(afte ﬁ}i'pdiczMBNEe &, ItheEﬂoWDﬂsbhﬁ)ly 410 may be

R e o B, ATar s e P s oo R oy af i of

MlySyhd, |1ﬂa§rbeﬂ'0d1ltédeﬁa addbnduiP that AGi6ly iR@fEonb3t, mA#iBle sdkBes of any
360. The n of thf %5?5 filter nodul e 422 and
t $RETPRALY gp ﬁtwii‘sm& tplesfiuid gnressyrerigpigey (nelpdipecylsge one is
Wi BhirdnBRnQ, LK ad W Hahnthdd dderk s, WNI0EIcAIZB et irS HRWntitiment,
rel ative positioning of these conponents in the
a@rsaéwﬂ@a aRpEeTdiate SOHICE) AbenN ombiiatieny thereq). (e egamile would be to
ARMEAD e T4 R 4, 5 R AR by ESHEREY s o
aeie anfle locatier thhtos sxtnlgorzpf heznomen of thaepe séagthénexample would be to
[

b3} O 0 st i e s bbb BRGH s o an
aafwb qndcamotﬁeasloaa:tloh dheg tis exténidrtod thengldraint theaye. et adEMS example

<o bR S i TSR Fra PGt < ZRRR Pt B e anero

fﬂfambér of m}&randmbﬁuaf Rkcatidh \mgﬂii) ltl’(baéyieC(B ggflntﬂmcﬁrehﬁi'§canal) or
t hat pproprlate or_  use the rel evan
nl?qéefoﬁaﬁa? oft theis xamplss|thygon N%)Woﬁbipl?%}ﬂfl‘? ap éx’& Bathifpyacqueous

%unwrmieﬁaﬁgtaﬁd Gbr £ N%ﬁhédiﬁhspeﬁi@f{t bEhad RD bh@Cb 1t tBese xa&saﬁﬁss may be
surfaces of the MEMS filter nodul e 422 as wel | . For
i YigVethaset way of treating glaucoma or providing at least some degree of control of the

intraocular pressure.
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coating may be applied to i nprove the bioconpatibility
of the MEMS filter nodul e 422, to nake the exposed

wourodsasew7of the MEMS filter npodul e 422 nore PCT/US2005/005732

hydrophilic, to reduce the potential for the MEMS

filt eer’fﬂﬂ)‘ﬂklﬁs 6?—3160&%5 |a§@m@[}»}’4ﬂ) ﬁhcfu@él |ah Q)Qter (hbusi‘ﬂi@’ 414, an inner
conbj nation _ther

Rusna e aﬁ%ﬁé\ﬂ%Mé rﬁlfeblalﬁilﬂa 4%79, @ny ofﬁa? %EW ﬁa?rénodule described

Oh¥GR In‘)ay'b% usdth bﬁi@e bfth& M/EM@ @iﬁt@]prﬁbcﬁﬁeﬂmﬁﬁﬁlﬁm%%lgmut limitation
l'iquid or vapor § ase, w th vapor phase being
B

pﬂléfMEM§dﬁlteéé#ﬂﬁ1P é% {24, 466, @Qpé@ﬁecﬁ% utPaéed Eﬂle ﬁ)h%tlon of the
&
MM fltdiGhodRAUh Gnd! 82 inckh Bod o/ 8 GEA I60BRbe By b8cted within
Tihe optei Iasipg Hrh ot Figure 6 2Bt ehoauhe relattnrg 9omgomug40fah@e components
Ifiglﬂiﬁﬁt[ ﬁsggrﬁ}ék}ggqnﬁlgt%& nr?lt) JnQIVI gm% t?l% trogf%}s ﬁ&% ing t4rﬁl %géck/é%{/ge in the
f folth @if a nmakphend@@ctusen dAJl dﬁtﬁﬂﬁ)’f theoOMEMSE ﬁb&r nbdueleMBREnd the inner
dul e 422. e outer housing

];fliolé?tsgﬁéw?fﬁé‘Ptrf%?fﬁrH}éﬂﬁ’g t"é%‘@%a ﬂi}? ypically be in

the formaMEMS fifer eiuls 822 Bahlyl sShemititalBi repredeyited il Figuied 12A-B,
praot ect, .t he i|ter npdul e 422 f[{ﬁm bei n

maged
b%ndtmev%raé é@Sft%ﬁ{wr}n@a@%@m T SIS teém?é@g é‘%g Ve of any
%%Edpeidte%m &ide] HApESHE ra‘@ﬁfyglﬂamn daHal fﬂﬁhértlﬁala%smﬁéd/from any
as well as urlng use of theflowasserrbl 10 in the
appETidaey spmbigtiaphpl materialfathatiazy grrIgPTiath éoq Hffepy the relevant
hl‘ﬁi&?dfﬁ\gw%&& fedHnbid ?ﬁSAﬁy Qﬁﬂrl)ﬁi’é[té JOh &R &rcoﬁ’l[)lnﬁtl&l Moﬁﬁ{gg may be

O that extends rou I nner housing 4

(mlememosedopmgqst@ (B BENR e miorrladop dséebll. For instance, a

I e

i tomeakh dwsaxpgsed @ faices clithe MBEMDlter atcduiveld? eroraimdrephilwntp reduce
A48 SREIH ol SRR KLY bl 2 ShysR S g or
i @ndnmuo's ﬁdreab Oltoné blﬁbMﬂHE‘ntf a beﬂiefssdffﬂﬂhdll RorbBZ}r coating (e.g., poly-

| ter nodul e i nt ai
sti%%bpfa&meliwgﬁn FBY AT TS Ko PN QR A ppase, with
F@l‘bot @'B@lﬁ efEMBtdchhit®) 1ol WkBosdd SurfeRYs bﬁthe MEMS filter
attached ed to an inner_sidewall or a fla

Pt thicoN ?h?.l%anil FeqieTas i o IMBYES (ilier mpdnls 4304k ) 1s 2 MEMS

43Ficed press-fit could be provided between the inner
housi ng 418 and the MEMS filter nodul e 422, or a )
conbi ridweipomaphineion of theeuiaEhmising 414 endrivaen houging 4 5 is do provide

SRl By Suals 16, godBocnaely BT i
vinbdulh @22 et fustherdo protavd the MEMSi flltebwlodwle 47 elni this eggard, the outer
hl l{1§mg gléf’ n&e&%&us(u%gher & 8{ %ﬂc i¥%@s%ﬁg %I'ﬁegf\c/)% ép % %xéutcnl?e that is

housin
osuﬂfﬁnmdnlgu&gld] g) pibdech dlehMEM& fitsrenodido ul? fiven beingdamaged by the

ritic A oy Y 5% arbnlrdo e e %8s flav PRfply 4 curing
t ifaskenitey, ab oeHial QurikdpByse of thetfltivsask@giily d10 infthe apiilition for which

housi ng. 414 includes a hollow interior 416 for
r%&’é?@‘?s}%eq he i nner housing 418, and possibly to

Provi CheQhite ho@iHy ARIhahds faUidgbw Gitadidrior a(fmg%ath a20 {Havextends
path fluidly connected with the flow path 42
through the inner housing 418 (between its opposite ends in the illustrated embodiment).

The MEMS filter module 422 may be disposed within the flow path 420 through the inner
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t hrough the inner housing 418). The outer and inner
sidewal I s of the outer housing 414 nmay be cylindrica

wonomfosesy ot her appropriate shape, as nmay be POE/USI081005732

and i nner sidewalls of the inner housing 418. The

| KUuSing MORISH BGY ﬂ%&p&m BamELiRl Aty bebrapdarelotRidnNBithin the inner
out er hou5|n 4 in any ‘gproprlate manner .  For

i hpaping 48 (e Be af Awe fociniissonigaisthe inrey hpesing ﬂlsﬁcﬁehspoped about the

bﬂ@g@j fift?} Iﬂ&dlé’lﬁ'@f) %&éf@r&‘ﬁ hQ El@g fidt ?nrodEIQ ush MOmAihfhined in a
press-fit could’be prov et ween the i nner

h@u@u mgltlml gelaftvg to e mmréuouhwélangmmsta@esﬁp IMYEMS i filter module

TR o B BRI LA Do s Qb 09 UG Hthe ] this somer
[ &ideevalllwﬂmi img:r 40@ingst 1B] d@redsse cowltl pe privialed betwatt the inner housing
rﬁ%r eSde aF it urqice) ule ér et ora% gom#nnatl(% Ruereott %‘ﬂé%EMS filter

appropr ate S con appr opri
shadule a:mhﬁcmonhlcbefattmhea ttyanrmtl ef thalinmer h@xsmgmm&tn the mafiner of the

con Rt of P PR BRI Serlbetn ot di i o

met al STHaMihep IhasdingCHIR. i is Ay Rhst phitilly HBp&xed QithEohé oumer mujsing 414
be adapted to match, the i nner contour of the ou
h@t?éqbafgenﬁwpwnamawﬁgﬁbe puter hoysings 19, heipg élvspg)sed about the inner

dﬁoﬁ@iﬁ% 843 alodg ARCenBrPIRR BN the iAfd® hbddingSA18abeshly along a portlon of
rical conflguratlon for the inner housing %

[in
a%ﬁ ileagiyolhiie duner ihpwpingnd 8pp Ao Bis Egard, mqﬁerfhooﬁng 414 inchudes a
|
PRGBS 16 e ShA e A RSy ROLShADoily B Blvide other
(@pg)pnatqsﬂunqmmhw dagt apfow peth HuidlyGronpedekwith. the flow path 420

15 BB a0l TP 008 5 DAL B BB 1

|ma15ebe Imhmimgl drl&f myothesrodpq)rbenoiﬂe;hme rmmmyolnmthle ngger and inner

fV ag £ ect.ro Iatg :
nsé eéﬁa ls é’ e{,] ouflgg o ?qggo%sn&ﬁbl z%y lBel Fﬁaw Beﬂatlve to the
tdiﬁerlhbﬁsfﬂig Jtmiﬁ Iaﬂgaﬁ)l@;rlate()neﬂiﬁ&e Foh msﬁx@oﬁﬁdnr&uh&aﬁlgsuofnay be
t he ner 418 h h|| t o,.reduce e
|°é€|b°P T E"h%1 inﬂ?feﬁl Hé&ﬁ@e g‘i 3 g‘ﬁnﬂ“aﬁ}’ress i Soutd be
brevili@ibdtReen t0E nﬁewhcﬁl@lﬂgmnzaaﬁme bbiRf B&fsing 419, aDélﬁmk ﬁt could be
enbodi nent, a self assenbl ed npnol ayer coatin

paPyided bgivesrethg| %&hyusnég Alspndethei intea pusipg rqrai‘t @ibination
negess (e.g., liquid or vapor phase, wth vapor phase
being the preferred technlque} to all exposed surf aces

of t helherwrer heusingi 4§ inlilgwispioalyowhematisailistentgsepted in Figures 12A-
11%, A@a ysbe"&;‘il é{n %Bﬁ{,ﬁﬁaﬂﬁ )C/sﬂk eYcoBﬁ@[rEt?o%” bf Sy RoprbHiteSize, and
soapal fromf amgu natenoln or odimlangtloa pcp”r mphends de.gi, pelyngthylmethacrylate
(@E\gﬁg),pge mf%?,%y n:ee[]tl}atgrl%n)llli?lra ta%&) n%kﬁr\]ﬁgmﬁantgole metglg | aanldS plastics).
STypicatin ;lts buteaduintony wilhisk adbpred tol n‘mblﬂihb ahlleEcd‘iliﬁiuabBtha oter housing

p stl TV. its. o ter our wil ted
Pt SRt R f drost ar B bPorlo. Hoder HepherinEBhdly diistmted
| d'j/hMHldéh cd)dﬁghﬁtlaﬁ fdr Qli’osihn&&fohélﬂé kg dispiessdhydutting an appropnate
ot herwi se nounted. The outer housing 414 al so may

niFegthf Hemi dupodarmint Beedice SQEk r eidier EHGT rhogsiap ape (aéso may be

UsicRiFatilcate@ Ao ﬁh@ rdesitdd/ d:fﬂe@?»%h@geo%igsshsm VRS parBBY a LIGA
way of making the outer housin e ut|I|zed
process). However any way of making the i mner housing 418 may be utilized. It should

also be appreciated that the inner housing 418 may include one or more coatings as
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It should al so be appreciated that the outer housing
414 may i nclude one or nore coatings as

wdesisrosdior equi red as well (e.g., an el ectropl apPed/Uus2005/005732

nmetal; a coating to inprove the bioconpatibility of
t desireditequirddoas i wigl 4&4.,, 40 eleakeplatbe metqdoeaedostwgf acdfpffve the

ucesAE G BC a4 i ks ‘BE gt Siposs of o inne

bhdusihg ulw ﬁﬂ)re By dréphlics muﬁ@tth@potaher enfifle inhé mgng 418 causing
enbodl a self assenbl qgnola er coatin g
pybigt mhngner gy EFRynptony rgm d [PrPrarfmbedie r‘i a%l assembled

NRBRSEyef @oaﬁng dgd.| dﬂetﬁ&leﬂ@é’l?&olﬁb @ﬁ;ﬂled\i\ﬁ EIB/ é@%ﬁaﬁ h@R8er (e.g.,
bei ng 't he pre erred techni que) [ sed ‘surfaces
ofiquither sRosPharsy¥ith gararphagmbringe th eemfsm: hnigie) o fall swposed
agafllo¥ tHeSndel hiRbdzatigd in Figures 13A-B (only

schematic re resengatlons and is identified by .
refer éﬂ)@@ut\w gig Y42 leewheISfdanCh@B%Wblﬂ}yrep@Sem@ym égures 12A-
e e, the
g%s%l 3% %Hyb%{p %‘g&tg?g e{c%ﬁ%ét‘?{&lo% O? a% apqrc;/prla?e size, and
nﬁaymdzde fmmeahyt mafenh]t ar c@mlﬁlhalwnorff matbtials de.of palymethypﬁethacrylate
ocat ed | a conduit t i.nter onne .

VRS o SRS o bltafh. SR abr it o Mot oS R bihscics).
MOgtpidafly éts oludi Corddur pritt He Ldeptadwntach the itded domigurdTakichousing or
one e envir nent S a, man- made reﬁﬁrv0|r

f“B‘fSi’i‘dYqB%h 1 st e hay 5B Setmine maypted ) The, pifr housing

aﬂmrmrm@t& ﬁ%ﬁﬁlﬁﬁoate@ lintd e &St B@tite@RhifReE 89uding IMRast part
above noted applications for the flow assenbl % are

ety RIRGSEY) c MoMeverory ey of iiking dheritsy havsing énatyﬁéglhzed

oft sifoRRt dl:ﬂﬂﬁ ApR6iRa tht ﬁfé%‘dfér h(ﬂlsfn? lsad LY 1ﬁc‘ﬁufe Q)ﬁe Bll 198\‘6 coatings
assenbly 410 may be used the Tlow assenbly 4

vits| dlesi awieadt as ofellt (ge.of aro\ﬁleaeg@ﬁm ynekds aj erefingl éo amprove the

USRI (3t | Q1) BB 8GR e
NEwvEng /4 soranipdodpdile2 @ mdetetthrepdtentiel fon dlsvsolmgsholl@l@ 4 U3Guising
af ‘t% feujlg%t o0& eg(ﬁ’hﬂ)l}{afggqb%g gtﬂo t hlenr éoaimen A self assembled

housi n ure Ive
pnmoﬂay_emoagng)(e g, i’p&)&}eeth}danwg‘lw’dﬂ)as alliphteﬂlﬁl agsppivptiste manner (e.g.,

ondjtion - pot tQ convey that the er, housi n

TRt g pPRer o HpSea e e s e BEEg b Al exposed
Nuffa&@bﬁthb%u@fhdtﬁﬁgwﬂls filter modul e 422 and the

i nner houysi ng 438 are not necessari |

1| ustAnRieE o Odﬂm@&fr%f 3 8w appranbly P%Wa%e& Fighrep i 34+R (only

%E&ﬁatf@oféﬁie%ta‘lﬁgs), bihd st iddAABEd YUt Ihmeal UBECARE flow
i nner _housing 438°1s to provide Structural integrity

fagpertie 430EmEY Pp upes foppRilsRpToppipte pPlcstien (o the flew agsgymbly 426
frhéyl l?erdlgﬁggéﬂl ifi a% oif’a%i ttjh)@rﬁ%%e 1sQd Rf ﬁ’l‘ie@ GobNGE SMEMPof any type,

"t er nodul e i's regard he outer housing
4113@' bef logaged ipn r«ircendmbthsh fhwgdln mtercqmdcts embml;b gonrees offemy 9pprgpriate

|
ftﬁg ;! gnn%ﬂecf?%cﬁ t éle@(lreb clas &Hﬁ % Whglfe %&ﬁé'ﬁ% 'ilWrgmnent),
ranchulag a4ﬁ2n—ﬁ1adfmr¢$elrvng, aie’mrﬂ@chl b‘ysetxhbﬁ filer eregrotinedt, or any other
reasonabl y cqul be expect e 0.b xerted the fl
TEBRRBRS e o B RLL BRIRY; 18 ey ool s S Yo e
Uy @fseinbly Moouvteaamemsblayphféalﬁe it the Eoapapkérmisly i426. f Dlie types of
V\(':fc])!atnpgs Idgscx\ggd eo%zle %] ?e?altion to the flow assembly 410 may be used by the flow

assembly 426 as well.

56



10

15

20

25

30

The first inner housing 434 includes a hollow interior
or a flow path 436 that extends through the first

wonoerosiveasi ng 434. Simlarly, the second i nnePChwSs08405732

438 includes a hollowinterior or a flow path 440 that
ext endntponentgbi thé ﬁowexssmmjbl}i 46einclndisi ager4did8sing W0, a first inner

first inner ho S|n 434 th nner h
AsisSine OHR Spoon oprnalRhe A0S ah B MEP R RO Ora. ResAdEMS
fﬂfilltetr Eﬁod?lédnlz end 2 1b?rﬂ@u§ihg?sgﬁgj§d383ﬁb \ﬁeeast @dnegggnaepwfeaswnhm
of the first n o} ng and t he second j nner
rféa SiRighopsiag 4@ ni“ﬁeﬁe ﬁB 19 Shawthotlative pritiqeRighese femponents
fihted asbdredadnhitda 6 dod td ERveemange bhethdRin 446 AeeRfio Be in the

vi ce versa, passes through t'he MEMS filter nodule 4

Foan f aRysparepiestvevs. FAIl dspilsrnd din MEN S filies madniotd2? v § o imner
'41%3)‘111@11 d mddfﬁgﬁé hdtQBeds &l ﬂlﬁﬁréﬁeg it ?fglare' nmer housing

Its peri oes not protrude beyond
t he adljhaqemarxlmmnlﬁ thé outse howyieg 43 UEshipser Baysing3§34, and

e3P A SRTRLL S 2Rdo LA AE ORI by BTl DAIAI T modul

04’12@ amfto stpplortrthe MEMSsiﬁﬁelambgtulb éﬁih apfl furthee td progct thaMEEMS filter

ho 434 (nore cificall nd th eof d
CRRRULE o I ERDOET Ry aTear G Ehonie todny 4Bhand second
aﬁﬁbrthbﬁﬂil%)@)S each Wiy pidsllysierit GHelfomh of n$t@gturd Yiati buffibiently rigid

depetec e st g 24 0BG RY 06 s Betspsonably

efea N RSekpeofiab e exdel o Bhe NP BssBEbI ?azé ot i@ d@ﬁb‘iﬁﬂl}l’ QB well as
t he NENB filter nmodule 422 in the tl ow assenbl

| Bigiag ups ofteg flow assgmbly 426,81 theyepnbisationiferviysh i wah gefgntache

i nner 1hg l'f‘ﬁ'!;tnigﬁer41%@(31n€1 3@% glsdh?rfgbd E%gﬁl@g&ﬂﬁggﬁ&ﬁ% FRQUSIIND36 that

430
ée drough the fisw riense housieg ¢3er Stmilarlye s rspandsinugg dousing 438

I ' ' .
S5, 00 SR SUP LTI Gde, Rtp c
fliousitg # 3t eFhehfirsisinmey hd@sing 434edniddhe $ehendf inneg thoiigime438 are disposed
hOUSIdr}g e4c:I)’ BIV\’Elt h tlHle the ml\{lg lefgl?er moé:l §2f1 %)%m%lsglgoossee between

er eon Shed " outer ou3|ng
tdd@caitasdmfema ﬁrsﬁmﬁee hbeding 4343l fthecslemmﬂlnymef haclkig'438 oAatsuch a

ast te ril ai | ter ul e
7 brogieonas Qiped e o ke i ol il Sat a0 B vice
b;ergagpaﬁmt}abdge%dsmml 1l®diﬁlﬁfduieolaslh ng 430) . ;he second
i nner _housj ng a may ushed into t qQut er,
housi A& afs%‘yabe%”fl\és %Etalt m%ﬁ%‘*f 7 Ranaptapgdgin a f?ﬁé Ppsifigy relative
'tB Redh iﬂﬁé&%oﬁﬂné‘m '458 Hnd RE N%@ﬁmbt@r 488 nethBfru bitthe adjacent
30) to "sandwi ch” the MEMS filter nodul e 422 between

tqaftewaﬂﬁéf theoigmer fpysingu4344 488 an the asserablpdand jpaged; apndition.  For
Vﬂlétmc@ fh@%ﬁﬂf§ﬁlt&%§&lﬂ9 443 Céy' & bond%l‘:f G8 o ?hﬁst bRE of, but more

out er housing 4 di spose er nodul e
4aefprablyHetiveiBe ﬁ'nrst urmer hodined34 Erzom/@mcmqayp prsa¢ridythdseot) and the

s%E‘&n%%SQr Ré’us téh‘lSt of8 Sp 1ﬁeaﬂ e&neh&lﬁs{hgl%o 3‘[% gide hs‘tzzructural
S 1 PRE

second 1 nner posed Wt
Qutegmtyhfoushen g/IElMS ﬁler)@nn@le mez riegl tusong qfanmthcoéstdrsh ethermal

LT (T R RS R
qfofsiﬁ@ﬁ tid MEM@ fiteisibdwle 409 i Higs ﬂﬁ#fﬁssfehibl}emmtdlehsﬁ plididrily by

H(lrlllzgt-{ Vg)@él?lﬁ% gfe eacﬁto? rthehl%xlilgrl 1{]0 s1ﬁg3s04348%§] retlatlve tcl) thse outer housing

430 (i.e., the MEMS filter module 422 need not necessarily be bonded to either of the
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434 and second inner housing 438 are at | east
partially disposed within the outer housing 430

wORBr8img7 enconpassi ng the outer housi ng 430 beCmES2005/005732

di sposed about either or both housings 434, 438 alogg
hdwsingnt434.e438nglhonch embedimews ap rﬁla,stoaneesln gm@telpﬁi rgyohe ghisposed

T

taer Kdukiag 484 néth t]imm{@ﬁuéﬂtnmm&b 42?ed1@eefmlrthemom®rbe pushed into

housi nq 438. th| t.er ous Q

o a0 8 e PR SRR A9 g e
Raflpora@fly tdifin fthd MEMS Fter hQJdﬁ]en@24ﬁi4posﬁbnlrelaﬁ‘te fpatht fokt inner
the second .i nner .housing 438, and .th 55Ffl|t
heyginget34 ophilsi @H@sleﬂal}eﬁé? seti “51%53% ﬁ?“g?n? gmer housing

ofu Ag UB® Rk, Youl o likeB affteR) e first
@f@%b@ﬁﬁfg@ﬁﬁslggcﬁﬁgogtgée bl"ﬁEIeh 51 % Fb@ r atu 8023]6 el 2614019 e firs

tmplohrghmg 3% g disosehn the e@tﬂahwsw&%% susmlﬂézthe MRS filter
{n%?ﬁ)lg 0425. \{)%We)en iléé1ﬁn&%o%5m§sng34 RRL it §'ISJC%H@A Ith%t af ft}ﬁﬁ the outer

ousi1 ng |ndr|ca ot her
hapigp3dte, &uhla@@t thagutmabot@@gﬁﬁ@ lm@msedamm S filter module

?#ﬁevﬁxl lﬁEIQI% fh@? moﬁlﬂg §%§1 %gl aéhéc S o éﬁécte@%/ Boﬁlhﬁ‘e first inner

st rnnér “housin I nner” housi ng
14&&1@&484@@%&: sncemli inoertlhassmgm%% wheow dispesed 3Gthimthg ipyter housing

3B5 S 18, SRR oF shdfia e e Mt RuTRE 2 4l T RIS inner
[okisalg 438 uslafi@ té 1k difer MBallngdNﬁiHMIelg/f in Effg&t fixgthd posit®n of the

Each i nner hous 38 is.likew

FIURRN I NN T a—

By a@ﬁse@&idaiﬂh’er W@%%?&@atﬂﬁb&]?ﬁrﬁﬂl’yf digpakeit within thefouten yiousing
riate size, and fornmed, fr any nater

AT IEY GREOBIECRT QMET psinged: a‘?FéXgn‘éEﬁl?Pé?‘i a‘%f’“? fiigher or both

'h@lﬂ;?x{gs Q@&J S1'3@ Qlofd ﬁle%nkh@ng%lﬂﬁ@ﬂ:bﬂ%ﬂ bni9falonk @%ﬂﬁmb?ﬂqeaength of

Typi cal Ty the outer contour ofboth housings 434,

43
Wierdof egeantejsh &y MEMdilienmodide ﬂ%@ﬁn&@?ﬁ%‘wwnﬂw@ acent ends
gi" h rﬁrg ﬂgus O3l %na\’tﬂe%gc&lﬁ?%lg ﬁsﬂ{g 4!3ga§1{ thﬁ)saﬂéédr@l thd/ outer

ose enbodi nent ustra
hyﬁmrrg‘jﬁ mmbludunaf h@}lmatnltemm 7o fqrrtecqmn@ pt hmli @aﬁ@ﬁ thpafrst inner

438 hij
ke S BE g8 OB S A g
G@E ispds30 tiveebetveeiiand ©6ﬂﬁﬂy wagreddé nther 4peopriate functionality (e.g.,

fé&[ ed(}, gii); g %gcegfﬂ %n%)%éﬁéo?%ﬁg 0 ltl%‘gl%%tl_]‘l tﬁér’lfi%st gnd §cond

hiés |h6@§n$34|34 438, reepectieelpt i The @dter lahd Si‘mmnlsaﬂeazlaﬂm of)ehe outer

appreC|ated t hat the i nner h usi n 438

AR AR Doy 1 a5 2t P Ao SPBTA R opbt PPRGe g ovter and
Welek sidBwARCRMEARESR Noidifbstdne, 4380 eRxIh Q. firdiliBned lib@Sing 434 and the
housi ng 430 is |ikewi se only schematical]y represented

isecopil guyres Sousmept38amay be sqﬁgyadk;@ thy ogﬁlyho&lﬁﬁgdlap in @Ry appropriate
?@ﬁlﬁ&/ ﬁfdin%l'fﬁ Ao In2AnerfiscARYd IVE HPFlAHE t5ihé BanePRhsing 418 and

ron1any material or conbination of materials
ithee dutter honsieg o dre emdodimenbefifégureiolfdi-Bg 414 of the

enmbodi “E’J& thoﬁél 155 4?821'6‘11§ew%%8ﬂ1&§+11 le{l&?l QéPr&ented in Figures

cont odr Yhe o er hou5|n ted to
rtanem, etnldeawlrmnejr bmﬁmwpproﬁrlettm@andg@fmgrabpn @én@wanprqmate size,

h it at | eas arti.a r

APt A S BREBE e SRRGRS: B AT My s e
Ilﬁﬁe@ hbien IS sfabl erabpdimean of Figpes (1eAg3 Tysicaily the otteasitour of
part of a LIGA
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process). However, any way of making the outer housing
430 may be utilized. It should al so be appreciated
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coatings as desired/required in accordance with the
f lootie goisirgs 48d0t38ewilldretuddptod tot matth éhef ihmw cantdendy e béter housing

ustrate n Figures 14 chermt
5 BoEE By o7 S ey citrrech o T g Bbdmens the ilustrated
neymatiadal 44figufdionf fo@‘&h@%ﬁx@ﬂhb%u@é&3@%3@3s sIgElyeld OB @ﬁ‘ﬁﬁng an
ﬁ%{c‘)}roprlateapllcatlon %ﬁ the fl ow assenbl

oAl e B beer s REGARS Sip6F {BEMeRAGES i 428 gach also
finby 8 mRrdhWafll ido ftﬂe‘ﬂeQre@fre ¥d SHARE (e. gTBastQeat hé&&%ﬁ dfa LIGA
in a conduit that fluid erconnects

seyaresds Hrweapy agiprn pf ma ég thyp@ne( dogpings Héﬂwééénnay be utilized. It
MghiaPi& §d o frGS e iffne? AWhGHES 438 UESR ARy IndIR- dmgofr more

rese:r volr, haﬂpq ?{togl cal reservolr, the envi ?IOHITEﬂt,
agoptingstae desapé’rmncéaw@buﬁ@c@)rdan@ﬁrwmln?le dompringt i on

t here 4473

the andv et FRARENED 0l ok BRA T B sl 124

4R 2arfdr 1 nmatyHiee eﬁquappmmatefshﬁne@mnﬁgnm Bf ahyn ap;heprm&s aze and
r nmodul e

th
oot i oy ST b 5B S B A S Py e the outer
(Ieouging 418 iof gheCotalbudaBien lof Figeds R B l’[@zpi_?ﬁny fuférlditcﬂ@on‘tour of the
e

UVcur abl.e OX] t her oxi es W . .
TR Wﬁlﬁ’et?é‘al?}f"gtﬁd%"éﬂl H‘?F‘h antpup of e hAwsing g5 gonduit in
| Whibth & iBBRE paially s REROSH RN Be Bloufte@UTRS oatafhollﬁﬁg 430 may

or could be used "as is." The above-noted agg’él cati ons

flgr micrefalmicaind dntodhe Mgsind/reogired ehibal(v-9- 4ppE Pt ispsteaitof a LIGA
tﬂ@cgsé)oﬁoﬁ%%&nmyywﬁﬁ' méﬂl% thy B&Sr Musﬁg @50 Hﬂ§ béll 'uge a5 #%hould

above in relation to the ow assenbly 4 use
bfglsq b apiresipted dhafrithey outg3hausinged3P . qughudc |om|oarm<3re coatings as

ow assenblies 410,
4 gﬁé @ﬁﬁg@k#&@%g%ggg O%%E)Q%?Elg as di scussed above,
| s f orAngther winbhdiangni afbdt dlotv asbeably gs illustraéd e@dFigores 14A-B (only
sc ema?xf’1 a{egreesgnt%% on%} t gclled‘;tlglg(g San%el e%clengc% ngu)?rlia S%@gf ﬁlg flow
td’ssdmljjjil 44thimai baasedefor Sn)h appoapriater fpphdasioh @e.£.r thatflodv assembly 443

co ient. Preferabl the fl was
iRl Sl P00 Trboind e Rl BTGt e Posey woe.
txﬁay Bldefed e PABEMhhEHuidlQ intelemekaP iugipdsduftfe® 61 dr§ippropriate
within the eye. Although the various haqusings andI\/E‘R/S

fiype (sr-risihiseRaiEl TBY PHBIeRNTs foER FFh B2 Inpp;mago geservoir, a
aBlofital BAENIBYhd @nikorRit¥t, ABPLAPT bRk afRoHiate '§ouf¥§y or any

be désirable for the color to be selected so as

"ombyngtion theygodn  Eprapenpatstob thy flow astembbnddejockide theAabove-noted
[ : i -
SRR 5910 B pPGCHBP Glgoah N g o s 340
anttley ase ofcthe tﬁfbmasmbm%athp MEMﬁtﬂI@r mpdul¢ 422 ptatacheth odhonded
n. for .4 h t fir
t?%n endlog tﬂtéer g%uﬁlnn 4%3% d(e Bt smgnc%/tg%og? pl(r) Ieatg.rs, g)rexém%labgogdmg, UV-
ammleadfpoéhéé dryotlaem epomd:sanﬂ‘héﬂ(iw(zasengﬂﬁu@n‘ny Ianh@lieﬂ within an

for the.specifically .not ase

TR TR Gl R B O DU A oD, O SOl be used
€%t Br'NThd 3boo-nbtee agplieat(oBs br thedfovasssExblg Wﬂ@ﬁre%tjﬁafll@@t@plﬁfable to
&Fe\ﬂg?v[ﬁg%?%% 44% hLl“ﬂe ttyr;)%s g coa(tlggsgdlscusse la%m 1Sn I%%.tlon to the flow

assembly 410 may be used by the flow assembly 443 as well.
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patient's body in general (a second body region).
Cenerally, the inplant 446 includes a conduit 450

woavisngim7 pai r of ends 458a, 458b, with a fl owppauis2005405732
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extendi ng therebetween. The size, shape, and
conf i gDueapariiunlanly delieabloaghlic4tiod FOr u’lmy‘loizraseaixamb@dl(m% and 443

%téfélrggrgéﬁ%gg4ﬁa§sedllé$u%% dl ngeéfzsp @2?1%&8 gg'lgtlmp ant that is installed to
Rejai s the padshite wirbinfthdatit@or @RnbePst dnfege. CORA W, thed RthyMeRisposed
dj scl osedg%n U. S Pat ent Appl i cation Publication Klo
210y B9 P38 hroygh yehih acquegus hupiopp favalplo trgat7pglaggoma patient.

SpréftabBh e f%v& Qs%er?i@l?es A0 6422@; ﬁ@Seacﬁ @3&8 %%%cteﬁal%f%at?o@%uncnon
6, 595, 945; 841 and 6 736 791, the entirte

diogedusa @wetsot@rlaw@r develnping; amb@feﬁmna\tnélan By avef évibnegh the various

o R M, P i e A A e R BRTESS cact
| may bnof artyeappiopsate gelos hiurinebe desiralilée: fayulghcdldreo iberpélagted so as to

%@enﬁ%n"t\glﬁ{tﬁgx d‘{‘?%v?vfé?sr%g%ﬁ%xeéf%h the flow assenbly 462.

ar | rainage area at 444 into
the i mpl azmtnplbélﬁ the Iaboxhamdtapp}ixaﬁsn ishecbergdtictliyeilfubigated in Figure

asse 462. The fl epbly.462 nmay be retained
TR Bt R aBishth e A5 8ho PAT SR G STHBARGY "ot for tt
ahateeny- adffrpirbopy region) isofhAdly diter¢@ngeted with e®bphlofRite drainage area at
or any nt er nedi at e

di d d 458a, 45
EEEY B iRl o Sifucomhmplegty s e mrtioaih THige B, The
| drafnhie d‘r&erﬁay%Yan?fapﬁlbﬁndcté R¥atRASRIR bé 8&erfidl; of"cl?@eye% g., on

443 di scussed above, repl.acing the MEMB filter nodul e
40exfgion suifase of therrorngelavithin thé reyprétig 8ehlgum's paumal), pe@ithin the

t3 Bédy 1 L8nerA XD secdb@bodyrtBbd)ati vel y, the flow
gl%gg?‘rbl y y46 1tl,e(;.guj( Sel Oc@lgegqlrﬂ the formof the MENMS

filt equamr@m,etbe Jmpla&t 6 melgdeszocpr@grr A50 hgving 3 air3gends 458a,
p
TR 2RLL PR 5PRLLG R A0P L E o 0o, [ Shrronor
ethpasachmt 6500 ey dgi eduptededseddsaed/feluireds incluiiigithi agcommodate the
PR0RE L 2 PR o8R0 e BE SR o e conui
hWr@@ ﬁisblbsbd lﬁﬂlﬁS OPatérit @tpplieios @ablidadod Moen00320210383, as well as
irQ-foul ] ng. [ se ssenl
orEaat N ot Foibe Sy NG SST A avBaRie Gioiopan 633,768
a@ws ®i9; 6,6668W ; aRP6,056,7H] meréaﬂmﬁsc(o@u@s of Whidh b if¥orporated by
hase w t h vapor phase being the preferred

@Wﬁ@é?elf%juf%hﬁﬁmed surfaces. Figure 15B

' | Tusty ﬁ&&%ss@mBErWGQ%@JIE;%‘sé&%ﬂﬁM%&P&% 4511 é}‘?tﬁ@édi’ﬁﬁ‘i%so All
with Figure 15A° Various portions he eye are

i e deaying gthp rpnterigy chamisg 442 fbroyel ﬁ@e nm@aletofé%ss ﬂ:@@by directed
| v\ I I

oichgtt i it Beomy S’ SR DamAA AT (L UL sy 444 int
rtbe hopdarit 448 9ill ave tcapﬂsetkm@lgh éherﬂpmwcmbl@ A6l Hlegﬂlmmmbly 462

[1a
R Yerflog SN SOhlf 50 .20, BPRRAR b fa g WPRE Boproprite
docudiion {e.g 92 caftﬂdlbd‘aélspcmedimyelﬂmpembt%a,t%% Qorrmy hiﬂetrmﬁdllaie location
|1y, include at ]e a pair _of. en , A494b, .

HERRyeohy | e 5T e R 388 ni BRHR it s el 8 fdio mieapblies
40404265 o4l eshe® Abdvbareplidifg tho MBMS ffieemodulé hE2 WK BGPof the
RGBS Bl it 34, 124, 166, 200, 237, 278, 319, 360. Alternatively, the flow
assembly 462 could simply be in the form of the MEMS filter modules 34, 124, 166, 200,
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494b is disposed within the anterior chanber 484 of
the eye 466. A flow assenbly 498 is disposed within

woOhersilsome7 pat h 496 of the conduit 492. Al fl orCraa»i08g05732

the anterior chanber 484 through the shunt 490 is
t 28, ety 3d9,r3s0! Achytabpropiiic thiing ny ba apsiied|ty adiB4kt those surfaces of

Sim.layl ny fl fromthe environnent ¢k i.nto the
e R lEB0 Mg TRt Warle be FXpased e HPXWPW?HPP@W%%%W@WM
49RitAfon e | cbatingr BheiBRbYes biBEorhpaBBiliRs SBADIMYKkeA Ihch surfaces more

prOV|des a bacterial filtratjon functjon to reduce the
poidEqphiliey anddgr that veduessi theypefpntiahfos bio-ionling: tInione ﬁlﬁhochyxént a self-
WREInbiSd RYndiBRr icBRE -dififedd-AYeoRSS epblion HIB:

be retalneg af?° I%ﬁggggﬁ ?ﬁigzgﬁ% anygg% rop rygﬁéumnme
et (S dligud ghyarap phaﬁp,rmh éapog ohase &ﬁmeéhfgprefqmed deshhigue) to

on either end 494a, 494b, or any an

Pﬁ%g?§§§ﬁ§?% | ocation therebetween). The fl ow assenbly

498 nEFygtt:re 1i5B ilhsirafes rmre(pfesang»tlvefermﬂmdlnﬁdnt)\im awedabbe gdth Figure

{1 oS S ontiSsf P BHE R PR BTFR 1P, Bl B comee

348, Lid«,47260upiP@04, RBY 478, 7 8nte3dr9chadfbBr 484t pdsmior Vhhber 486,

t fl ow asse 498 coul Si in the for f

IS FERL AP, NGOCTUE Mo 15 ogia sigouioueis 248 Hero, o

3dllSucon@ GmpRARY ordgHRAOI0I RfvehgCardpph@riaRly-ddepsdphiwt 490isadirected
ast_those surfaces of the shunt 490 that woul d be

Bdhe sotBefyi dBE chmitvd 4% MRY bede 20y fepigaiiae form, but will

V‘ﬂyﬁ&&lw inblufd £t51§dspz[‘¥)ﬁr SioéHd's Q944 hﬂb hmél@¥§§ flow path 496 extending
bloconpatl hat makes such surfaces npre

hiherebyiFpdm: cEndé‘rS?éI? srdigpaead gnethie exteriariyurfgseoé Hiei carmep 468, while end
b493fb SOMLﬂOQ&} w1|tlﬁn %%nﬁﬂ@ﬁaﬁ%&%% %f ﬁﬁle @ nbl ed

nDnoIayer coating (e.qg., y- et hyl ene- glycol) is
appl i edflpyw aaﬁqylbbm%o lsmsedmﬁhierthe(féovgpath H?@Qﬁ the eynduit 492. All

Vﬁ&g Eeagggﬁ%’ an\l%nlt%)p cﬁ/a?r%%f 4@41@?&@? ‘?ﬁe”%ﬁff@o Re ﬁl 1%5% %g'ected through

ed sur
dths ﬁow;assemhlyo<f98t Benllﬂrlesan'tﬂqmﬁmmthamvimsnmm?sk into the shunt 490

BT e o IBS iy et BBt RSt o assemoty

|4'ngﬁldelde§ @ Yattadidl fillietidnnimbsidot feﬂudehﬂaefpbtdﬁtldl foe |l degs6bing an

her.ei.n. ns quent varj at.i ons d flcatl
BT AP b P PR 6 HmoRa s Thesfie GRiemobggep may be
kigaee d\gmlme bRt ﬁbZEHladii aﬁ;ﬁ n%na'ié Railet MdbtlhheasisaRRteAbcation

the present invention. odi nents descri bed

h(érgel ih&d de AHwopedr oth élﬁhqr ﬁpé ey P6bexpnai 1 Bsmedipigdgcation
kiRt Eer)! #hd NGH BGehib§ 40R VR He @R 1R M8m! Of £HAPHe MWRESblies

skilled inh the art to Utilizé the invention iIn such,

o4100€r26e or éddiehuped kovangplaping theMEMSdilivn toflile 422 with any of the

@%Msr ﬁﬁelb%éo&dk% Danbi Cf‘é6a50@pz%‘7' 57 '335‘3 600r1t5xﬁgi'ﬁ£tﬁ)ely9fthe flow
€ present 1 nvention. I'S ‘intende

appanide do & ¢amldsmply be cnnthb rfqzmdoﬁtbe MEMS fikerahddelen 34, 124, 166, 200,

IR S A S BPAAL RRATH5) SA B REH A Dose st o

atlel rsﬁf&ﬁlémg tjhate@suld ébeVdxipbsed ta lfw]bgibalbmdtynxlﬁgmdan including without
Con&tllé%lz{] oeft}ngl ?ty%ﬁﬁ%r%}” el rz]lakn? ﬂefcftmzflllegvgu at51r1]rf‘ace:s(,j more

hydrophilic, and/or that reduces the potential for bio-fouling. In one embodiment, a self-

assembled monolayer coating (e.g., poly-ethylene-glycol) is applied in any appropriate
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15

the first body region; and a MEMS filter nodul e
di sposed within said first flow path, wherein said

wWOEBMS/Bidst er nodul e conprises: a first fil m corpriuszoeg/o05732

at least one first flow port; a second film conprising
mbndee4st., baed seveped Phiseywitlo weporphesedicingsth¢ Hrefewdriethnique) to
{h tedsur%%) ced fromsaid first. film and a first

FP ‘that extends from said second film at
I eastTHeofmegbl@idehcﬁpﬁm of ithempmiaﬁr aiventengbgs bamnwpersented for
said fi il m nes.
fitpivgt of ipgranen S Ripliy Rt ptort ooy dspfgeR i pat infonced to
NRRT e irsahtibnf td She ffodmn digetbsedi Héresﬁ:c omdns‘equhmlg,a@bjndmme and
a Xi mum t hi ckness o about 10

ifigations gempensuraley With the ahqyp ieac gﬁa@rl S@ﬁ.a&%wd&% gf the

@f&@:&canf Ia}erwlﬂqﬁftﬁer@opwmﬁé B&s&%ﬁﬁ@ﬁﬁ’é}l ofhes@hh¥iEMRts described
ilter nodul e. as claimed in daim1l

hqywtlﬁ@we s HptRCE nrﬁ‘alde%tor qxp@tn benemadss knpyin af va%tmb@ giention

Wdt By %ﬁéﬁe %tthelrse e LR tﬁe G td‘ Iu@ﬂ%eo Bt mvammams Q&ANGr other

chanmber f1 ui connect ed sald at | east one

gralaghirderfts aw w@ﬁ/ varions @roéifwa%@isdeqqlﬂed by the pastiqulagjagplication(s) or
r

ﬁsﬁ{)? of %Hy}ggsteg 1%9&1@81]; CFtSiE 1&%%6%%2&? g{éznﬁggﬂ[}%& f?}lgs?b% ﬁ%strued to

meludnaltariwdint embodimentslioghosdent pernotgaldyi thepwirdds of sai d

first filter wall. 6. An inplant, as clained in Caim

1, wherein said first filter wall is of an annul ar

extent in a plan view 7. An inplant, as clainmed in

Claiml, wherein said first filter wall term nates

prior to reaching a surface of said first filmthat

faces said second film 8. An inplant, as clained in

Claim1, wherein an area defined by projecting said

first filter wall onto said first filmfails to

enconpass any said first flow port. 9. An inplant, as

claimed in Caim1, wherein at least two said first

flow ports and at |east two said second flow ports are

associated with said filter trap. 10. An inplant, as

claimed in Claim1, wherein said gap is no norethan

about 0.4 mcrons. 11. An inplant, as clainmed in Caim

1, wherein said MEMS filter nodule further conprises

first and second fabrication | evels, wherein said

first filmexists at least in said first fabrication

| evel, wherein said second filmexists at |east in

said second fabrication level, and wherein said first

filter wall exists in said second fabrication
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level. 12. An inplant, as clained in Claim1, further
conprising: a first annul ar seal extendi ng between

woalw/ivwst and second filns of said MEMS filteCT/US2005/005732

nodul e; and a filtering region bounded by said first

annul ar seal, wherein saidduarss filter wall, said

fg’ ﬂ!ter [traal,. each said first flow port, and each said
#Port are located in said filtering region.

13. An inphant, Aasinflak T6daddestihdipiRshide idiih e First body region,

conprising:, a second annul ar seal extendi ng between

sai d fPPEESAKd second filnms of said MEMS filter nodul e

and d'as&ﬁ%gcérﬂpr%%ca?ﬁrﬁ ﬂb@tﬁaqnaﬂdoadaate&i td hgﬁi @Jhﬂg&,ﬁ&te with

seal, wherein said second annul ar seal is Qbose

dbfﬁﬁﬁmcb’fégmlsép@l first annular seal. 14. An inplant,

as cl gi Rt fuddddelds ome\;;/ iR s 6’1“fgstl}$w5 Ak lv&l}%rem said MEMS

modul e further conprises a p ura Ity o %

efidtes moidwlg compidsen sai d first and second fi I ms in said

filtering claimed in Caim

1, wherei nggggitgﬂﬁﬁ%}gp?@%aé@lst%aéﬁ S?? Y PRE: conprises a

pI ural ity efsesudpfiint sompishrpdatnigadetneesecordlafiely fookts twhameh said

Cm@h‘“g%ﬁ&%@é{gw% T h%ﬂ&ﬂ? as clainmed in daim 15,

B e further conprises a

pl ur aI | ty offirgdil@dr wallShatfeideh@ frovdlshid. sedohd fith étrlBalsﬁfH;ward said
din Cajm 16, v\cgtfgreln a nunber  of said

SSRIRY STPSi Spib B P s vadk andaeid it Gm efincae fiter

wapl s. 18. An inplant, as claimed in Caim16, wherein

each said first filter wall is of an annul ar extent.
19. An i npPant , AnERlp; ssskpimed igGlaim 1y e/hexgine saifl firss &b and said

seddhdrinh %Echfﬂalv& g Fna%dm ih?ckﬂés§ Bpéao%gt ﬁhﬁ#&on@t | east one

of said sugports . An inplant, as clainmed in daim
1, further3.conpii smplgnt gs ¢lpimog lh@ﬂ,lasmrﬂg whereih seid dichrod second

r}ﬁﬁlé H&%e%\%ﬁ& e RRES g,fasgldm%[{@qﬁ%egogﬂ thin said first

housi ng, n sal d second housi ng conprises a
second fl odv patzhn inhgdantf dswlaithed io @iaimrl, GathescompiriBingai d

flrstfl ath aid c dut

filtef f%la ﬁnébelrsﬁ zgliﬁscc())énl1 Ll it i a§§6ia§ og%?:‘f)sﬁﬂo‘ﬁé’gg

3uch hi’ﬁtonﬂl cthaﬁiben/vﬂtxilgryoctgwige?ai oVith esatingk feh@vﬁnﬁadel‘:’bﬂdsﬂova port,
I.recte VE erein sail

ittt i A P By iehophests idies P el BT 1

said firstsfl ovapahplad a8 datn&OCHEh 4, vHereidN3aid"REE@Rd second

ﬁ clained. in ai m 20, .wherein said first housi ng
chambers are disposed on opposite sides of said first filter wall.

—t
w

6. An implant, as claimed in Claim 1, wherein said first filter wall is
of an annular extent in a plan view.

7. An implant, as claimed in Claim 1, wherein said first filter wall
terminates prior to reaching a surface of said first film that faces said second film.

8. An implant, as claimed in Claim 1, wherein an area defined by
projecting said first filter wall onto said first film fails to encompass any said first flow
port.

9. ~An implant, as claimed in Claim 1, wherein at least two said first
flow ports and at least two said second flow ports are associated with said filter trap.

10.  An implant, as claimed in Claim 1, wherein said gap is no more
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22. An inplant, as clainmed in Caim20, wherein said
fthasabcmnemmaonﬂ:i housi ng are each rigid. 23. An
i npl ant, clalmedlnCIa

erein said first
and second I%ousiAﬁglgl ety aesaﬁlﬁlmfeg 2Py dmPReTeit éarl@ffEMS filter
Sﬁllbﬁlﬁlé ﬁﬁthléf wffllqli“lbés fEINE s€AS fabtitANPn (Délv_els wherein said first film exists
pol ynet hy a ate, cer mcs ilic titani um
i ﬁp%%e%s%lgef[ﬁgté%aﬁ% VR 15?%5&}1@ Sﬁqoaitﬁhesemzwt lgpst in said
| gRbRNhbridAtofledélNBA Wikr&h §d1@ﬁ?s@ﬁ1th%xﬁt§iﬁ'st VEYRA fabrication
filter module is recessed within said second housing.
2Bvelan inplant, as claimed in Caim20, wherein said
second housi ng S 1 dinS ¢
wher ei n sai seco%mfaﬁgm? {)é\lt (lelﬁ(?lehds et vr\gglﬂ résallrll
first afndt swobneeakaxdendingbetwienr seidnfitsbind s filinks tof said MEMS
|2 posed sonmewhere between said first and
nggégn dlleﬂr%id%{d\?vlthl n sai d second housing. 26. An
| rrpl ard ﬁlteamgad:@ombtdmdasd '3 aandrﬁﬁt)annwme sail rwl&:aaud s é €iest cﬂilter wall,
co i se st _and_sec wher

ST P REL PR it A e and S6R aRh%Ra nbP S afBiiitin seic
eﬁmaqngmgﬂOMer ein said MEMS filter nodule is disposed
on said f| rst end.of. said_ second_ hou .. 27. An,
i mpl ant 301 AP 89 SR & Clei fﬁ?ﬁf%mﬁwmg a
third ah@éd:Sde@mﬂilaﬂ RaS bxthradit c? Bttlv¥erl bGP THQ0and §dabitl §i8hd of said
first housin wherein said third hou5|g$ conprises a

t MIEMP filtennpyianand dHeposehinsspepd WERRT fo st fibaruiuiar jsepl, wherein

Santwstiesnbet 8Re0disRsel sR6RAN, FRsid it hehdbRYs Ngs, and
t her eby betvveen sai d second and third flow paths. 28

An inpl ant l4as épdmplatias d@impdninpGlaimhis evhereinpaid RMERMS filter
bbb , B

A BB S T A b LA PRSI i nd scond
cﬁlalsnaahldﬁlt@iralrvglm wher ei n sai d MEMS filter nodule
i s bonded to said .se usi n | ant.
clai med i n1 ai ‘ﬁn TP anpt??e(galang(rlr%?lé?lnmg g}hmp sfaﬁ% @MS filter
| maditle fiathtr @inlpyisahi sSplomty ofistybliofts extacting beawebncatipirstsind Gecond
fLrst andsecond ends, wherein said housing conprises a

la?ﬁnd flow path that fluidly comunicates with said

f i rst f | owipat hAefimpRing a6 adtied irdCthit i vawteaNefid MEMS filter
bet aid first nd se ch Htcli wherein said MEMS
rpduls ToBeR AOPTES A st Pefls end of said

second houg#ng ﬁHQHlpIalﬂﬁtasaﬂe{lmE(i VI oMY Ry R i asrﬁl%ﬁ)@{d of said

flow path is directed through said MEMS filter nodul e.
supports is no less than a number of said first filter walls.

18. An implant, as claimed in Claim 16, wherein each said first filter
wall is of an annular extent.
19.  An implant, as claimed in Claim 16, wherein each said first filter
wall is disposed about at least one of said supports.
20.  Animplant, as claimed in Claim 1, further comprising;
a first housing; and
a second housing at least partially disposed within said first housing, wherein said

second housing comprises a second flow path that fluidly communicates with said first
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31. An inplant, as clainmed in Claim1, wherein the
first body region is an anterior chanber of an eye.

wGB2005A8196npl ant for addressing pressure w t hi nPaTfiSe®s/005732

body region, conprising: a conduit conprising a first '
fibRVpaBRbh sad doadhitp trelretro sdid NEIMS Eitemmuodiulraiseastdoidted wish said

first body region:, and _a MS filter ' .
o PSP Ft Pt e s fooR R bRy pfGhen said
VROUS SEORBALS Sftierein Edid Sitst habirigtabt loast pavielly dispased withip said

a first structure;, and a separate second fabrication
Fiesy Epw path sad AP litsecond structure that is displ aced

from said i r starStniptsdi UseclBied ihiClsin 3Qawkertihakid first housing
defines a filter trap, wherein said fi rs&

. d secon
semprises fiess and eroprsl oRdai ALl 9 arpPERIng S4ER g By &t %aé{ff’vt and
Fsécéﬁ?er%sdvﬁér HsJi?Fé%Bﬁd’Eou%ﬁg & oSN Githin SdlopraRiel n at

patt of a flowt

eas rough said MEMS filter nodul e
passes t hrugh Aseinpldnt.ras clagpetcia. Claim 20ayhergy) said firshand second
| al. med i nhCI 13& m 32, wherein: said first structure
OIS Le& A % st filmthat in turn conpri ses at | east
one first 23. owAomplanyhe chiimediai Gaige® ydherein spid frsband second

onpri ses a secon il mthat .i.n .S o omaict]
NEUNRES o3& %aéﬁ ofﬁ’an‘%l 8r]fn,gtervl\ﬁe?eté%ﬁeﬁsg?lgpg{gcglégﬁfcioflsrﬁnng of
pSlyRiea Rflethdcoats aetinfids) siticdn, titmivwh énplamaldeimdtadse awhighplantable

structure further conprises a first filter wall that
dlastietds from said second filmat |east toward said

first filmy andyyigpigitnas dlafinddi mSClafnh R0.ewhevein| saBMEMS filter
said first filmare separated by said first space. 34.
mepduleds reqessedaithin sigiggonhbusRem 33, wherein said first

filmand sad d sgecondadii dsB18aeH ih@sen 20 WMdréii Bhid second housing
t hi ckness of about 10 microns. 35. An i

_ ONS nglant, as 4 first
chaprised first a0l second3ads, wrtsredn sridseerepdr flgvpatly grefends befygen said firs
filns define [ M Ohoddd & MENRdfsbink®here between
A dreat iy BRI KN T R Onosal § MpbEEd
fsuidtfiretrand eevpnd eideyithia shidrssecondhavding | ui dl y connect ed

with said | east _gne f] l. Iohy; vk Gin oSG housi
chanber fl %‘dl cgﬁ%qeé%t %gd&%&tea uggla aZP Tveastn gne (')usmg
SREPHtksiirawndssctnd srtde veiersis sdidisetondsflovs patk extendsibgtvigen said first

i nterconnects sajd first con ai £
e S0 S v ACRIPATIRER M e nt
s@raRehnandeRer s are di sposed on opposite sides of said
first filter wall, 38. An i,n%&gﬁ. a‘iﬁ | ai ned i.g.nq ai m

33, wher ei R7-sai fnfplagt, 3s;olaig ping ’ﬁ’{‘ﬁllgﬁcog}?ﬁlull ar

ext ent; w4 Rowdif at bW pardslly dipokdiPlvllith said Firetl@using) wherein said
Caim33, wherein said first filter wal] .
third housing comprises a third flow path, wherein said MEMS filter module is
sandwiched between said second and third housings, and thereby between said second

and third flow paths.
28. An implant, as claimed in Claim 20, wherein said MEMS filter

module is maintained in a fixed position relative to said second housing.

29.  An implant, as claimed in Claim 20, wherein said MEMS filter
module is bonded to said second housing.

30.  Animplant, as claimed in Claim 1, further comprising;

a housing at least partially disposed within conduit and comprising first and
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termnates prior to reaching a surface of said first
filmthat faces said second film 40. An inplant, as

woheismstern Cl ai m 33, wherein an area defined BgT/US2005/005732

projecting said first filter wall onto said first film
fRtdid teAdsg NWRIPIAS salcanhbuslag dednhgrisbs fd Queopar ﬂow4ﬂ;athAﬂ1at fluidly

i npl ant, | aj n Caim33, wherein at ast two
PR PRl shoeicsigart 48 (0o e depen sid first
fdnQWe Rl tefd 2 e RESRT BiRRek ﬁdtérhn&ﬁléjlsfrﬁcfuﬁfed%ﬂ%ﬁi@ ﬁré‘th'nd of said
An inplant, as clained in Caim33, wherein a heig

o@FC@& heusing sychdhagell floy thepuah said serand Apwethgs 41rmt@drtbmgh said
MEMY IRl ARNe, a@s clainmed in Aaim33, further

conprising: a first annular seal extending between
said first3and Aedopldnt id qlaimed ins@latin MENBréih theelirst body region is
ing region bounded by said first

;@%Heﬁmaﬂ%bgr%lg% gn said first filter wall, said

filter trap?. eadh igmpiadt fforr &tdra‘skmgvpp@mtrﬁ vaitidn eaaﬁist ®a<ﬂ3d region,

second fl owrﬁorrlsti are located in said filtering region.

44, An |rrp|°%Tt) ™ claimed in Caima43, further

conpr iasdonduit eom@istrgch st lbwrpatheald wxptedeh fgidiyedon@Rumicate with

Sﬁip H%r t and second filns of said MEMS filter nodul e

ARyt d84° A" paced relation to said first annul ar

seal , aWIBMS filtes dhdduRaligostdanifiih 8did Fiea flolwspath, spef@disaid MEMS

afﬁt wardly of said first annular seal. 45. An inplant,

teE MRAWE ORI ai m 43, wherein said MEVS filter

nodul e f ur § el AHRERIN &S] Gnriding! 'ﬂrMsQﬁct% arts

extendi ng between said first and second filns in said

filtering Bogpagate sepend Kbricaisndare]l camprsing asecond sthetimm that is

313%)1&@@&3 Fi%fnnsaﬁiaﬁgt VMR d B}l L @itst g?a‘w Itlgat tiélﬁr{eggrﬁlfép ﬁ?ﬁ,'wﬁ%ﬁsm said
lurality of supports ‘exten etween sald first

dirptdanse sesand firiateres 4. mamtaineg | iardn, ataksagt| substardially f@kdiposition

r I | e f 0
;Tgl’s n‘é@rqa & cﬂ ost?é Sarll\AEWEIrfﬁlgtatt%ﬁs{Tng of a HJ& El%oug&ngg% MEMS filter
|mqaium;ta,ssea$hrcti@|saﬂd‘1r$tmpz@bal m 47, vvher e| n a nunber of

sai d suppo noI an, a f said first
filter val F”% ‘W}a if‘r’ﬂ“ el ﬁr& R A ai m 47,
Wher eisfid &ﬁﬁthtﬁ&hfé cfohfp‘BlEesfd fifsefik@ kHat irStued c@fiprsed bl 1B4st one first
tent, iﬁ édng%rs asclalrredlngllm4
Bth whsEsi i g5oqmdysipotpieicomprises iseqoad i gt wrfumysgmprises at
dbast 826 keRNE Mfw Patt,dwissiIR RhidSsecb: Al id Bimc@cﬂffroma§a1d first film,

claimed in Claim32, further conpr. si ng: first
HOI$ES IR gald &¢Rond structure further comprises a first filter wall that extends from said

second film at least toward said first film, and wherein said first filter wall and said first

. film are separated by said first space.

34.  An implant, as claimed in Claim 33, wherein said first film and
said second film each have a maximum thickness of about 10 microns.
3s. An implant, as claimed in Claim 33, wherein said first and second
films define opposing exiremes of said MEMS filter module.
36.  Animplant, as claimed in Claim 33, further comprising:
a first chamber fluidly connected with said at least one first flow port; and
a second chamber fluidly connected with said at least one second flow port,

wherein said first space fluidly interconnects said first and second chambers.
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a second housing at |east partially disposed within
said first housing, wherein said second housing

woaoprssss a second flow path that fluidly conmprumiUsai06905732
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with said first flow path of said conduit, wherein

sai d MEMS f37) t erAnn‘iﬁﬂ)l]Hnﬁ dslaAmed Claiihedb, witekeis adid fE@ @A Gecond
hqQusi ng such that all aid second fl ow
EOR o et el PRI LE S SeT Vel rodul e,

Wher ein said, fi natimPRYUE hH@aihfed @t Cla@RSY, Wikrdih 8dill Yirst filter wall is
dlsposed within said first flow path of said conduit.

5of ang@nyl i‘ﬁﬂxhaﬁfmad%afb‘flﬁ‘i"ned in Claimb51, wherein said
first housipg cgmmpﬁ% ab klafrhe PRCIZRE 99 Ay IRAL S ’salasﬁrwl{er wall
as an openi ng extendi ng between said first and second
elgERinatpfeiasitnregeling swe Pmofwadﬁrﬁgﬁlméhaﬂ fasposaichsepprdilm.
sai d openi 5 d i m.b5
wherein sa:ag fi rﬁgt ﬁglal(ﬁlms&gg%trl} e(ﬂglug |aﬁllé Iggr ‘é’h‘5e}gllcgh"{i)l R éeﬁned by
Serojegimg sapl st filterswadl eritoreadd ifiwst GllraifatlsSto, envdmapass mnysmcblﬁrst flow
first and second housings are each fornmed froma

%erlal sel ected fromthe group consisting of
polynethylWEIhaAmym@hﬁnagdﬁamHQSCkﬁhBBpwhmemkﬁ&ﬂﬁuwbsﬁdfﬁﬂ

i abl.e tals, .and i Iant bIe Ia tjcs. 5

BBy Bt g e B B iR B el Shoce.
filter rmdulze | Annﬁ@m@asicwntelanﬂ @am$3$%eﬁm NBISHL ¥ said first
56. An inplant, as clainmed in Caimb51, wherein said

s@&?ﬁw@%%ﬁ’i‘?@“&ﬂ%?ﬁ%@mﬁ rst and second ends,

wherei n saiyg, sea@RglplahO¥% dakBd SX¢CIeRHS3, l?ﬁ’iﬁé?é‘&np%ﬁh%
first and second ends, and wherein said MEMB filter

modul e fitst @inglen sed exigndingeatwedneeidelipt 2 sgoqnd fms gf gpid MEMS

sg@gggﬂggdéxmnthln sai d second housing. 57. An
inplant, as clainmed in Caimb51, wherein said second
housi r?gf lgewinrp régiersbqundest byasaed st omelae sead, Wherein edid fizsa filfer wall,

:s% djgf‘l‘?eé gﬁa%aﬁgaka fi%t & 5@}9%‘%@@1‘%@ sﬁﬁ's&gﬁ{i higl ga%%}‘iresl‘c?&a‘?cgﬂn said

erein sai
menﬂmh@mrst end of said second hou3|ng 58 An
i npl ant, clalned sing. a

I‘
third hou5|ﬁg a@mfggf?tﬁﬁﬁ?ngngna?%%? IWFW“@ald
first edshdgnnudresorl extediing bitiveeh hai@ﬁlrgtgarmomabmcs ﬁﬁnsaof said .

e bl b 8o oGiave soPastd THheen 1 P LSS s

t ey @b%d%hmmalsaaﬁp&e&&mm@ driRhifl dirdt bemiatns. 59.
An inmplant, as clained in C.aim51, wherein said MENS

filter moddfe | AnnigpRnhiascdpimed i Claladi3p Sdierein said MEMS filter
rﬁb&ﬁlé Ytﬁthgpco%ﬁirfgesseﬁﬁlﬁﬁﬂtf@ Wihddsts efendi I\g‘tyétﬂpénaéﬂd fn@t?and second

cl ai ned Claimb5l, whérein said M [ter nodul e
|ﬁlnﬁonmﬁtt@1@aﬁm0@econd housi ng.

46. An implant, as claimed in Claim 33, wherein said MEMS filter
module further comprises a plurality of supports extending between said first and second
films.

47, An implant, as claimed in Claim 46, wherein said MEMS filter
module further comprises a plurality of said first filter walls.

48. An implant, as claimed in Claim 47, wherein a number of said
supports is no less than a number of said first filter walls.

49.  An implant, as claimed in Claim 47, wherein each said first filter
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61. An inplant, as clained in Caim32, further
conprising: a housing at |east partially disposed

wonodsios1swsondui t and conprising first and secon#8CEmW82005/005732
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wher ei n sai d housi ng conprises a second fl ow path that

fdall dloy acamiapegaites with said first flow path of said
conduit and_that extends between al d irst.and second

ends, wherePn sardmpentsaf plesd 1 b SVhgEsimh each saig first filter

S@Alﬂlsfdis%gedmt o lesfbih &%&aegpp%aw ng such that all
owthrougil said second flow path is directed through
1

sai d MEMS t efAn iipplanteas %@medkﬁl Glaig s furthgscqopgisingd i n
Claim &helpgthe first body region is an anterior

ch anbeafi%%fh\&gn ggf}gd 63. An inplant for addressing

pr ess wrsecanidthiosingatfléastpartididydispessid orithicwirpiiisthavging awherein said

?ﬁ%&?ﬁ housmgﬁuljn? aaSe (%nﬁlsfi%\x; 132? %?hgldgn&@g@g%aﬁga%% gald first
I\AEEMSpﬁthI asfesaldmtwhe d'hsrpmsmﬂ MEMS filsainbdtior s tasddeowd with said
wher ei n i,d VE,.filter. . modu CQIRPr.i SEs; .
PP HORENG B S VEinitosh S5 POt Bl Rl A ppcaen soic
aMEBADfillerfrhddwles ofipreinsiafiDfiBt Wusinglid tyleasf patdlyntisgobawithin said
ﬁo ’s‘i vvher [ n sa| d second filmis spaced from said
Ry OVYP‘}tPrf’ Bty of filter walls that are

di sposed | BZSpaAﬁCiniia&hﬁtdsQﬂhlﬁBd &amhlﬁesmchefdlﬁ Raid tirat housing
extend fromsaid second filmtoward said first film

aspenmrises figh andsecond cadhn af dell @k e APeNing S tondmg byPegsp il first and
Séé%rﬁl‘é%d@ﬁvh%l%irpsaﬁﬁ“ém Hobdif & rdﬁﬂ'(‘)s‘é@ Mthlll%ﬁidd)p@lluﬁé ality

I'ter walls extend, wherein gap between each
sal d fi 1t ef3nal Anamglagiapeiclpimedtin ﬂ&ﬁhiﬂeﬁ’h‘ﬁé@ saidffirptiamgd second
t t ereby al so of an annul ar extent; a
1?0?15 Egﬁneﬁwnélgeal ext endi ng between said fi rst and
second fil @8, aAfiinpleni, agclalagdolmCt&mrﬁdewh@ymssaldcﬁrsu angdtsecond

f qrﬁtsjlélgsr tafeg%dh f’h L& fflrr]c% gltalt fnicl)aftensa %t?é i V@é a;%dué)c @J)nglstmg of
f pdyngabylinsthacrelate Gcﬁirﬁds I silicem,i tdarﬁmrh tlﬁiplamgtbfeegebtﬂiﬂ,, and iglplantable
plurality of supports ext endi ng between said first and
SRRYS filns in said filtering region.64. An inplant,

as clai medskn Chaiifipfat, adhddigbd id it 515 twHeasly sdié QMEMS filter
is an anterior chanper of an.eye. 65. An inplant for

a’@ﬂﬁi‘g‘é@lf‘t’ﬁj“ﬁ? withinsaid §eeqmd Housing 1 st body regi on,
conpri singisga CARQMblant Q8 BhinSdNE (il 1Stwhélleﬁi/\’saﬁﬁ§e|aoﬂﬂﬁousmg

adapted to fiui dlc)i/ comuni cate with
comprises first and second ends, wherein said second flow path extends between said first

and second ends, and wherein said MEMS filter module is disposed somewhere between
said first and second ends within said second housing.

57.  An implant, as claimed in Claim 51, wherein said second housing
comprises first and second ends, wherein said second flow path extends between said first
and second ends, and wherein said MEMS filter module is disposed on said first end of
said second housing.

58.  Animplant, as claimed in Claim 57, further comprising:

a third housing at least partially disposed within said first housing, wherein said
third housing comprises a third flow path, wherein said MEMS filter module is

sandwiched between said second and third housings, and thereby between said second
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the first body region; and a MEMS filter nodul e
di sposed within said first flow path, wherein said

wORBRMB/BIiww nodul e conprises: a first fil m conpPCEiUSgo0a/005732
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plurality of first flow ports; a second film
Candphird flovg pathfl ur aI ity of second flow ports, wherein

sat . secondylt | L2, RERSS L ems Bl U Shldd Py doeys e
r@bdilé RinAtained £ anBdé@ Pékifidd Bladicholshidlsesdnd Boehirlglt om sai d
second filmtoward said first fil a@av\herel n a

bet ween eadf- saf@ Fpfapk s \ghyimed iy Claimep 1y jvherein ‘PEnMEMS filter

dgbies wndddlth §fid bdcai hdshbr st annul ar seal extending
between said first and second filns; a filtering,

regi on boufded By impkwt, 85 qlas,meém@?m 3% dther Genrising: al |

of sai dh%dsh{ Clt l\é@ét | Birtia 9 foHdt &lthih" @Rduit 3 QOﬁqt)ﬁ%ﬁ first and
fl ow ports, Bahd sai'd second Flow ports are oca i

swicond iendsr whgeme eid nhouaing aormr'u;r:al a tspconfl Sowporthsthat fluidly
?{I);(c{rl%erqgﬂlcﬂ g srvsél hW%%rhr§ aﬁogv ]Ig i 31; sa?dr:%)nﬁl? 1% %)I{Hdthit gk{gg%sltﬁ%@e%n Qald first
| @elssetdidrends, mh&tw‘r satnf I\EMSj ﬁfteﬂ maiulel\aldlcsmteﬁﬁm séid first end of said

i npl ant rein the firs .

osRy e e B8 ot Yol o e e e sesPng o ot § e gpueh said

| Ve filtdr@fodakdr essing pressure within a first body

regi on, rising: condujt c rising.a first flo )

path and aggpt eAn{BP Ph?ﬂ?lﬁm@griﬂﬁﬂ‘ e VHFTER '[Wﬁgérsf L?‘&rcgmn

bRAY ahteSbrQRamBRGf 8 &eMS fil ter nodul e di sposed within

said first flow path, wherein said MEMS filter nodule

corrprl ses 63 f i rAs‘“t irpplptgh fon ppdpssinggprasspreuhin 4 figyt body region,

eOW ports; a second filmconprising a plurality
of secor%d flow ports, wherein said second filmis
spaced éandmit seimprising & first flow pash pidiadapted yo Spidhy ¢qnamunicate with
e sposed in spaced relation on said

2@%%‘%(5%&%&6 oft q?hat extend fromsaid second film

t owar ch KEIMS ﬁltersnocfuild dispoptrewdhin said Jagiwiesdln vdwedin sad YIEMS

V\ﬁ V\%coad_saidfirst filmdefines a filter trap,
é‘?‘réﬁl%i PEEEY two said first flow ports and at

| east two sdirst acomgrifih@yplpeditysofdirs flossoets;at ed W t h

each said filter a. first, annul ar se ext
bet ween saitdseFeId lmagq&nrgjéglgr?dplpfaﬁl Wl;o gc?r}d'a {J%\y I)f)ﬂlgsn vlvl{]egem said

r fgbRnfilkOl B8R Rym sal dirdt e annul ar seal , wherein all
of said

a plurality of filter walls that are disposed in spaced relation on said
second film, that extend from said second film toward said first film, and that are of an
annular extent in a plan view of a surface of said second film from which said plurality of
filter walls extend, wherein a gap between each said filter wall and said first film defines
a filter trap that is thereby also of an annular extent;

a first annular seal extending between said first and second films;

a filtering region bounded by said first annular seal, wherein all of said
filter walls, said filter traps, said first flow ports, and said second flow ports are located in
said filtering region; and

a plurality of supports extending between said first and second films in

said filtering region.
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filter walls, said filter traps, said first flow
ports, and said second flow ports are |located in said

woibasesigeg regi on; and; a plurality of support BCT/US2005/005732
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extendi ng between said first and second films. 68. An

i mpl ant, ag4cl aisnBghpiant, ¢4 dlbidd in CMIRI 63, Whedem the Fisst body region
body region is an anterior chanber of an eye. 69. An
.nﬁnamf@nqréhmabﬂroég%mg pressure within a first body
region, CORRri SARGimpant 0 WdressAPTrésShrd Owithih 4 Sitst flo@ region,
pat h and adapted to fluidly communicate with the first
body regi olgomprigingt MEMS filter nodul e di sposed w thin

said f} I L&

e LBl B AR LR U1 ol vin
f the &itst bodywegiontamdt hat extend through said f| rst film

zaif Idr fsait M?W‘Bgé\rl r%(lécyu;l dlepé)%és)d; vglgl%% esgldvﬁrstrhow Pa Sheregll? Sail fMEMS
pilaw alodiily compsses.ond fl ow ports that extend thr ough

said second fi|l wher.ei n sai filmis spaced
from said faif{r?tf{&ﬁ’???n%n%%@li g %&&rﬁ&g VROl y
connect ed i debort ﬁlhﬁ&ﬁﬁprﬁﬁ@ Dbluttitydos ecomflby PortRoriessin said

afirst filter_ wall % xtends fromsaid second film
i $pconddfilmds spased Bem sy rﬁ‘tlfn%’t film wherein said first

and second ,ChiapiiBy sf &lter FhisPHAE GreOlisPREP I sPactd F88tA on said
said first filter wall; a first filter trap defined in

peeeendofims andgthat exdendsiiom id segpnd filjh pesdhsaidh figst filp.gwherein a gap

fﬁéntv@egl efaf]@nuf i %}1 ah&‘Ea‘?& ﬁﬁf‘ﬁﬁ?&e’iﬁn@@é fidritap! and

secon nmbers; first annular seal extending

bet ween saiadirfti ansltlarasnd extendinglbdtiveansaidAgst and s¢oapd fims;

as cl ai med i f .

S an-ant eft RS botied B B e dur RRLHAGER) B of caid

cﬁlmmraﬁs,rsgrd fatef traysst safid finst ﬁxmrpwrtss amk;saai ot anddlawt gorgfare located in
i@ fl ow orts a second filmconprising a plurality

o?al &W?gr‘? My ts, wherein said secondfilmis

spaced from Iﬁﬁﬂaﬁtyf off Silbp(frisl éxtending | bgtvadeh tsytidotrstf addt ®tond films in

wal, that are sposed i n ed relatio

SRR, RO DD PR [SRE ST gl gid e
sahts. first film and that are of an annular extent in

a plan view of a surface of . sai.d second filmfrgm

whi ch sai d 681 ur &miiplagh as plpimed ipSilam Gox g %gf%lbﬂdyareglon

gR ngﬁgmaﬁg&rbfgﬁb}@_fl lter wall and said first film
defines a filter trap o
67. An implant for addressing pressure within a first body region,

comprising:
a conduit comprising a first flow path and adapted to fluidly communicate with
the first body region; and
a MEMS filter module disposed within said first flow path, wherein said MEMS
filter module comprises:
a first film comprising a plurality of first flow ports;
a second film comprising a plurality of second flow ports, wherein said
second film is spaced from said first film;
a plurality of filter walls that are disposed in spaced relation on said

second film and that extend from said second film toward said first film, wherein a gap
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that is thereby also of an annular extent; a first
annul ar seal extendi ng between said first and second

woibomgim7fil teri ng regi on bounded by said firBCT/US2005/005732

annul ar seal, wherein all of said filter walls, said
fheltwenh cactagasd fibaivehlf dndshidf firstviilmodefises Afiflersmipfwiasang least two
flow.ports are located in said filtering region;, and a .
GRS A9 BT Topst (e eafarieyd Hlotviosn Reepeiatadoy iingagh said
siepRdp;f il ne in said filtering region. 72. A filter

nodul e, as clained in aim71, wherein: said first
filmand saiflstseedadgeslioxisndingbrtwesnesaid fiighendsgeend films;

t hi ckness Qfﬁléhﬁfg'%elg:k% PNy s#AS Cfiirﬁ aixhllllﬁt%eaﬂ%ke%a al'df said

claimed in dam wherein:” said first and secon

f filterravatle fspid diliehisapsi satyl Gt flosvpagtsogndsaidgedand flow posd atedocated in
4. i mpdul e, as clainmed in Caim71, further
c%#p@fe%%ge:%ﬁog" I fst chanber fluidly connected with at

| east one eofpluwality of suppdrtsfextpndipg betweeresad fasismdeeabnd films.

chanmber fly,dly,connected wth.at.least_one. ai .
second fl o§vk‘por 4 mgiant 4 ﬂalggpdn#ilalupz(’?’ ﬁ%{ﬁlﬁ%ﬁﬁ{ff §°dy fogion
| inhe patvrehdsbes af ah éyier St and second chanbers. 75.

A
filter modyule, as clained ip C.aim71, wherein, each )
of said ol Bhal i & GO oierdibepinG Tegirh vt dn ot hae region

| gdnfpaiklgpl an view to define said annul ar extent of
said plurality of filter walls. 76. A filter_ nodule,, )
as cl & seBdvit foreprising & first Jaw nafnandeadapied fo Syxdly communicate with

phetfisst bddy 18iod;iahd er wal I's term nates prior to reaching
a surfacé of said first filmthat faces said second

film a7MEMR filtqrmeqdulpodisnosed wiighie aifl ded flo m@ithxiwherrin said MEMS
WIRE GloBnle RbmA&e defined by projecting each of said
plurality of filter walls onto said first filmfails

t o enconpasdirgirfiimofompuisthgfa plutalifyl efwfirpioflavs porrgthapextend through
flld &L glpdul e, as clainmed in Claim71, wherein: a

nur?’oer of 'said supports is no |less than a nunber of

sai d filt en fiwskhanbey Suidly donhdceed wrthcd least oas ofdadd fimstiflowiports;
Claim71l, wherei,n.. at | east t id.first flow port

and at 1 ealt otV T aoRETHIRE PRERDOF SO AT ol e extend
Vﬁﬂdﬁglegﬁmse‘égkﬂﬁlﬁi, whereirt saRiBecoBa .ﬁhﬁ if éph&éﬂrf;dﬂiﬂﬁﬂitllq st ﬁlgl;
clainmed in Claim71, erein: a hei ght of each_saj

gap is aboEnt“’e‘iﬁ’.ng1 Ch%“&‘?%ﬁé‘%‘l%s‘i".m%“?q Wg‘é pt ‘ﬁﬁsaﬁ}’"e?f%?é‘i second flow
Glogsyred in Caim 71, further conprising: a second

annul ar seal_extending between said first and second )
films and aifgﬁ(ﬂ@a wall That extends from said second film in a direction of said

first film, wherein said first and second chambers are disposed on opposite sides of said
first filter wall,

a first filter trap defined in part by said first filter wall, wherein said first
filter trap fluidly interconnecté said first and second chambers; and

a first annular seal extending between said first and second films.

70.  An implant, as claimed in Claim 69, wherein the first body region
is an anterior chamber of an eye.

71. A filter module, comprising:

a first film comprising a plurality of first flow ports;

a second film comprising a plurality of second flow ports, wherein said second
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in spaced relation to said first annul ar seal, wherein
sai d second annul ar seal is disposed outwardly of said

woiomstossenul ar seal . 82. A filter conprising therfuskiosnos732
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nodule of Claim71 in a filter housing. 83. Afilter
nideh s 8paced frpinisaid Migst fdmf | rst filmconprising a
[ f f| st f a,second film

pluralit ;
Compr gl B PSafere abtnset Y GARPELn it iesond fim,

ShCkx 52 @oeh daid scori SIRALSErd dafdirSeoXileh, hhd bt dré bin a'fhnular extent
plurality of filter walls that are dlsposed I n_space

r i8] 2aplp ey rPidaiugfacteplorié sacond Bl fromarhigh saidh aluralw%alt@; walls

S@&&ﬂdwﬁér&matg@%ét@eéﬁbe{éh shifi Sﬁtltelf WLIMnd‘Mﬂﬂrﬁrbtrﬁlﬁ &@iﬂes a filter trap
bet ween each “sai d wal | and said first fil

d@ﬁﬁlﬁﬁ@reé}’MSPP%ﬂfnwdpfeXé\erﬁ,l rst annul ar seal extend| ng

bet vee Atk 5o A SRR fid 8 an sbdoh B0

regi on bounded by sai I'rst annu ar sea erein all

of saiadfiltéringencgivmlbosnded diydsafid [fits mntvlapsal, ydiettid il sif said filter

Q an [ cond flagw ports ocat

s‘g%ﬁ, %14 f Ii?r 9 rséz glﬂgsﬁtsﬂ%w npd)rtg 18 5 oyd%g L(I)rrJtrgJ are ?lgcate% in said

effiteeind irepgorheddveen said first and second films in said

f||ter| erej unber of, said posts.i.s no .

s cnBAGEE bR aumPOnT Sty rver a3 S SkoR il saia

NG e clained in Caima83, wherein: sald first

filmand said sec nd filmeach have_a maxi

thi ckness df apéﬁteimomleraaﬁ?lm%‘sn Chethi 1 BFHBaul e, as

cl ai megigl fysthial Ma8Rid BGHESIR: eaSRihavel d FakinAROhRRAEQR S about 10

films define opposing extrenes of said filter nodule.

gmicronss i | t er m)dul e, as clainmed in Caim83, further

conpri singmza with at

| east one g? sal Jﬁ%elr@E?ﬁ?%{%ﬁa%@rﬁl&m&ﬁgﬁ:&?@%&

chanberidffirsiiadd yecoghfilastdetinawiphsing extesass obsasl @fer swiddle.

second flo / por ' f. r e | Y

ot er connedte s tiet BBk s Slted h Crlthy 7 ARy it

filtera ﬁrstchhhmberdmuﬂy eonoecled witlChtdeast @i, of wdié fiest Alowgand) and

of said r ilter l.l.s ,are, of nul
oxt et sehor o, gl spheiaf PutrcasgieSt e, B R Sy pors
mﬁmmﬁama |ﬂilt§1ﬁ¥aﬂl ﬂmhdly altdrtohnedts ihaild ﬁlgf aﬂdlabdo‘ﬁd ehdntegs. |

erein ea | t tr ere a of an annul ar
extent . 8875 f A %mﬁaﬁmaéc agaedip laim ???-W{iﬁlai m 87,
wher eidi¢h Sﬁ@cﬂi qurac-lﬁ’}l' Gf ﬂlté&r whlist l.Yla}Of)e fof b2 Ehapelih SaidlBYard@ew to
of any shape in said plan view to define said annul ar

e@aﬁéﬁﬁalé)fan@slilrc?Xffpmfémdtp}furéfty pf fikawallg | s.

76. A filter module, as claimed in Claim 71, wherein:

each of said plurality of filter walls terminates prior to reaching a surface of said
first film that faces said second film.
77. A filter module, as claimed in Claim 71, wherein:
an area defined by projecting each of said plurality of filter walls onto said first film fails
to encompass any of said first flow ports.
78. A filter module, as claimed in Claim 71, wherein:
a number of said supports is no less than a number of said filter walls.
79. A filter module, as claimed in Claim 71, wherein:

at least two said first flow ports and at least two said second flow ports are
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89. Afilter nodule, as clainmed in O aim83, wherein:
each of said plurality of filter walls term nates

wonRmrsiw7r eachi ng a surface of said first fil PCTHER005/005732

10

15

20

25

30

faces said second film 90. Afilter nodul e, as
Chsabdizeld with GAchisiid SiBer tdper ei n: an area defined by

projecting each of said plurality of filter walls onto
said first iImAféfe!r? WP e pals éﬁi}“_ﬁ"@ﬁfe&"fi rst
fl ow pokdight oPdach bnidl kA8 hbd@ 0 8lGicroas Cl aimed in Caim
83, wherein: at least two said first flow ports and at

least two Sdid étlnmoilevpshimed inldaiasdo birhersemprisihg:
each saiddofd drnGhr §e§1ﬁ@cten%§1g_lj%ﬂ$éehtsﬁﬂ ﬁ‘?ﬁ‘%ﬁ Socoft fifmsHniREposed
hei ght of eac d

in Calm83, wherein: a hei ' said gap Is '
abbgwaced relaferciosaid. firggnnylart sepk wherindwaidesecens! anhwlanssal is rdisposed

C%Lg{,vgqg ofs%ildrffrﬁ%mﬁ& i sing: a second annul ar seal

extendi‘ng between said first and second filnms and

di sposed i $2spadedilterctanprismg thesfiltel modwe cfnGlalnar7l in a filter
S %lsi’n wherei n said second annul ar seal is disposed

out wardl y of said first annular seal. 94. Afilter

conpri si ng 8he fAifilteemoduldWospeifing! ai m 83 in a filter

housing. 95. A filter ule,.comprising: a first film
cpn‘prias’iqrﬁbélgf WF‘&‘WPV{T‘%(}‘WP#@& 6 orts; a second

fil m coggebhd g cémprisiidd pluyaligf of QLEMH b Pt OifieSein said second
wherein said second filmis spaced fromsaid first

f s spacst fpmy spiyrEAiln; | ter walls that are di sposed in

spaced, figlafity SATIRP wald BatS86 ARPodell iV yR08 fehi@ibn €% 588 Y%econd film
fromsaid sécond filmtoward said first film wherein

arddpetisatond Eameaidrseeand dilmitpwasd soid first i, Wharein pjgeg between each
ald Wit WallGha Guid ikt ffim 807R0s o WAGTAPD al | east tho said

Irs | ow ports and at |east two said second flow
port s ailirst anvulacicalieatinding hetwaerhsaybiingt 4nid[second filmg; a
first a r I ' sail [ .
second PHE, g SR oty R REk BETLERLE sl 4fAF safp ftr
awalis, said Sbed trapsysaid dirst flalv poots, adisaidfsedoné flowglokts aredadated in said
f'ﬂl ter tr@ps said first flow ports, and said second
f (t)wnﬁ&;g(l 3’?% | ocated in said filtering region; and;a
pl ur ala pwradity s pEPoits eRichdinglibagveb tsud efitstS aidd sdebiics Filia 6h said
second filns. 96. Afilte dule, as clainmed ip daim
{ferpg ap P, Whsiitiy s ARDE 96 30 BOVP 15 APdeSdhbhe Dpbeh el fiter
haye. a maxi num t hi ckness of about 10 microns. 97. A

filter nodule, as clainmed in Caim95, wherein:
84. A filter module, as claimed in Claim 83, wherein:

said first film and said second film each have a maximum thickness of about 10
microns.
85. A filter module, as claimed in Claim 83, wherein:
said first and second films define opposing extremes of said filter module.
86. A filter module, as claimed in Claim 83, further comprising:
a first chamber fluidly connected with at least one of said first flow ports; and
a second chamber fluidly connected with at least one of said second flow ports,
wherein said filter trap fluidly interconnects said first and second chambers.
87. A filter module, as claimed in Claim 83, wherein:

each of said plurality of filter walls are of an annular extent in a plan view of a
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said first and second filns define opposing extrenes
of said filter nodule. 98. A filter nodule, as clained

wono@aigsr 95, further conprising: a first chanmBer/us2005/005732

fluidly connected with at | east one of said first flow

P&iitade oAl fcHRCARCT Gh (MBI saidl plirsllity of ARAESIRGxhE, RWiRtein each
| east one_ of said second flow ports, wherein sai d

 fikter duap 5 thpreby dsqphpniappddeishect s said first and
second chargtserSA@%rnﬁdﬁlblés%ranﬁaﬂulcﬁalm Ghaksed in

G aim 95, wherein: each sald plurality of filter

vval | s aele obfaid pluwlity |o§ﬁ1téwe1ﬂﬁ mpy, be oflaay shapevin shidzplan view to
i f kR h said plurality

0 @?%@g%ﬁ%%&ﬁ?&ﬁgﬁv{h anR%ea 1‘gsal dfilter trap

that is théﬂebyAaﬂiI@omﬂula,raSahnmcan aitoe¥3t whaéid: A

filter
of Saie&c%) ?ﬁ érazlﬂ Pl{.lrahglfo f{[ﬁj v&}af]s rrﬁlnat n%gﬁ%r% T acinng a erg?)cg of said
[ ﬁrssﬁlirrdthpﬂ masesxsalé\sedond fimi.i ne said annul ar extent of

e I i mea P’ Rl B8y BT Ll whie

pI ur alaintayea)ﬂefﬁlbcﬂ be projétkihg eidhrdﬂsﬂlﬂtlﬂﬁramldfrﬁlﬁeﬂwbﬂﬁ&hb B4d first
said fi rs fil.mthat faces said second

Su ace 0O
lrfhfaﬂﬁ@fncﬁnm fof, é@ff% floWPOoHsai med in O ai m 95,

\Aher ein: anjarea fief ndesle b cRIiidEa (1416 83a6Herdh: sai d
plurality of filter wal |'s onto said first filmfajls

t o encbripat &vassid ditstsBew ety and g dastptsor said sepgnd Alow ports are

fdskdBltedPRVERD sA8 fifbataped in Caim95, wherein: a
nunber of said supports is no | ess than a nunber of

sai d filte®2wal Adfilict owdulg asclainegd in§daimes3, whereinai ned i n

Caim said gap i s about
0.3 ma@%l h%%fgfé&“}xg?’h?h {OQEP F@Jﬁas claimed in Claim
95, furt her93com6rﬁ1£§r mgdule, as elomed iaQilaimad3, Bethér comprising

extendln en s fir and s

di spose g(im% P ce%fala%(l('?I fhngij 54 gﬁl FSt fﬂ%‘{ Seﬁ%%ﬁng}s and disposed
Sﬁ&baceﬂhﬂﬁ@ﬂ‘to&&ﬂd‘lrﬁe@mﬂ& @ﬁinwh&émmﬂll seténddingias®al is disposed
out war. a|d first annular seal. 106. A filter

|
C‘B}‘?ﬁ?rfig' éa‘fl StfaFIP”l]aérse dule of Claim95 in a filter

housi ng. 104. AAf Eilitebommibilgethe CAORRT n88Ng: 0T Clain$t83f inl B filter
conprl sing a plurality of first flow ports that extend
&h said first film a first chanber fluidly
connect ed wkth Atﬁl{egﬁfégulg% ?ﬁmﬁ?l d first flow ports;
a second filmconprising urality of second flow
ports atﬁra&ﬁlwgmasmaa@ulgﬂltﬁs efi fystflovopratsf i | m  wher ei n

sai d second fild BarhpisiRAL fraifyP0? S5 fdw Hortd, 'Wiflein said second

film is spaced from said first film;

a plurality of filter walls that are disposed in spaced relation on said second film
and that extend from said second film toward said first film, wherein a gap between each
said filter wall and said first film defines a filter trap, wherein at least two said first flow
ports and at least two said second flow ports are associated with each said filter trap;

a first annular seal extending between said first and second films;

a filtering region bounded by said first annular seal, wherein all of said filter
walls, said filter traps, said first flow ports, and said second flow ports are located in said

filtering region; and,;
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a second chanber fluidly connected wth at | east one
of said second flow ports; a first filter wall that

woxbt@srdmef rom sai d second filmin a directi on pETRB2@S/005732
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first film wherein said first and second chanbers are

di sposgsluanty@PR@sots exabrdar iwdeakad first shd debbddeiimeal | ;
a first fllter tr p defi ned i"’g‘? part_ by said fjrst

filter wal 90 whéridies modplg asic e¢1p|q1@}n P wHSEIGI dl y

i nter Céaﬂnﬁ&tt finP ﬁlcﬁsaﬁd §csbndefiich SR6 @Rk &Hﬁ%‘ﬁfn% thuﬁéﬂgssfbf about 10
first annul ar seal extending between said first and

SN filns. 108. A filter nodul e, as clained in

dl ai m 107, gaher gl fiier fdlifhedsthimand ERUKIhLLAS cach

have a maxi mum t hi ckness of about m cfons. 109. A

filt ersaidditetland sepond filmsrdséing eppokiag mtmlﬁs ofikead Blitermaslaled

first and con X

said filt e?g %ﬁl’telr @891@ g Pﬁ Fé&%ﬁ%l%&l 9%, Hrﬁglpciompnmag
in d a fisstldh@ambentfridly nonnsctediwith atdeast odetod maidiirdt flow pofts;and

Cecond FEPH PrEv A ER AR 8L bR B §E% g pors

Awhértihesid Mt tr, fladly eltarcommects shiddist smdlstchnd Whahis):
Saldfll‘Sth|t$‘|r wal | shape_in, said

plan view £8 def HEr w@ﬁe’aﬁﬁﬁﬁf‘%‘?ﬂ léafaéﬁ‘t%o’f“’h%rﬁﬁnd first

filtereavbt salcﬂ-ﬁﬁrahﬁ' b filke wallP eié &F andnGlaP b8 ih B pldndf iV of a
107, wherein: each of said plurality of filter walls

t Biriareef sald sspondilmdfrom afélwbﬁ@ld@hgﬂrty aé filtggrwadlgjegtend, rv§1erem each

féakd‘@iﬁéi‘%p ﬁf'é?ﬁ%he?&iy‘%ls%%@%&’nnﬁﬂak Biterk13. A filter

modul e, as cl ai med Clai m 107, wherein: an area

defined by 1p0.0j écfiltehgloé@é,fﬁsél‘alw g Gl 98 whereinf filter

wal | s Q0 8r ?zfi‘('(l) %’hﬁél{ bf ff'ltle%gl?s' llfn%{ £0 ro? ﬁ}gg?a%?,sig EQM pq’zrn view to

said first por
cd@mﬁeaidlanmﬂmaaxmnll@f%aldfnhlrralﬁﬁpf ﬁb@rmmlbl ng: at |east one

suppor - asqaei e P bhsaldialddaSh dibiRr whaLd, Lhat

ext ends bet 't an econ 15. A
filt ereactodidagl plamlityl fifitledwalls €mainaed fifgr toviiecking a sarface of said

n aid 0 is no |less than a nunber of
sﬁﬁsdﬁmﬁgi’tﬁce\ﬁﬁl &gi‘igﬁnA filter nodule, as clainmed in

d 3l m 1|07 10mer ai ﬂlteﬁgnoﬂﬁiasak cla}/lftlibdiﬁi(}lblﬂ%ﬁvhérklﬁw ports
an at ea sal secon ow ports are associ at ed
Wi th B3Ry éqﬁg%w Proagetipg sgeh of $9id phurplity 1of filtg palseonto gaid first

Cfilad ﬁﬁgitoleacc%@smrﬂy%saIM%ﬁbw ofts.nei ght of each said
gap is about 0.3 mcrons. 118. A filter nodule, as

clai med i n1€3-ai Mhiltyymogyie.ah eleimeedip Clamdg: wherein:

a number of said supports is no less than a number of said filter walls.

104. A filter module, as claimed in Claim 95, wherein:

a height of each said gap is about 0.3 microns.

105. A filter module, as claimed in Claim 95, further comprising:

a second annular seal extending between said first and second films and disposed
in spaced relation to said first annular seal, wherein said second annular seal is disposed
outwardly of said first annular seal.

106. A filter comprising the filter module of Claim 95 in a filter
housing.

107. A filter module, comprising:
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a second annul ar seal extending between said first and
second filnms and di sposed in spaced relation to said

woizosstosmenul ar seal , wherein said second annul aCTAS2005/005732
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i s disposed outwardly of said first annular seal. 119.
A fi | tefirstBimpeonsprisingtdyglufalityt efrfirstdldul gorefthaClesiend #fdohghRaid first
aﬁﬂﬁlter housi ng.

2

a first chamber fluidly connected with at least one of said first flow ports;
a second film comprising a plurality of second flow ports that extend through said
second film, wherein said second film is spaced from said first film;
a second chamber fluidly connected with at least one of said second flow ports;
a first filter wall that extends from said second film in a direction of said first film,
wherein said first and second chambers are disposed on opposite sides of said first filter
wall;
a first filter trap defined in part by said first filter wall, wherein said first filter trap
fluidly interconnects said first and second chambers; and
a first annular seal extending between said first and second films.
108. A filter module, as claimed in Claim 107, wherein:

said first and second films each have a maximum thickness of about 10 microns.
109. A filter module, as claimed in Claim 107, wherein:

said first and second films define opposing extremes of said filter module.
110. A filter module, as claimed in Claim 107, wherein:

said first filter wall is of an annular extent in a plan view of a surface of said
second film from which first filter wall extends.

111. A filter module, as claimed in Claim 110, wherein:

said first filter wall may be of any shape in said plan view to define said annular
extent of said first filter wall.

112. A filter module, as claimed in Claim 107, wherein:

each of said plurality of filter walls terminates prior to reaching a surface of said
first film that faces said second film.

113, A filter module, as claimed in Claim 107, wherein:

an area defined by projecting each of said plurality of filter walls onto said first
film fails to encompass any of said first flow ports.

114. A filter module, as claimed in Claim 107, further comprising:

at least one support associated with said first filter wall that extends between said
first and second films.

115. A filter module, as claimed in Claim 107, wherein:
a number of said supports is no less than a number of said filter walls.

116. A filter module, as claimed in Claim 107, wherein:
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at least two said first flow ports and at least two said second flow ports are

associated with said first filter trap.
117. A filter module, as claimed in Claim 107, wherein:
a height of each said gap is about 0.3 microns.
5 118. A filter module, as claimed in Claim 107, further comprising:

a second annular seal extending between said first and second films and disposed
in spaced relation to said first annular seal, wherein said second annular seal is disposed
outwardly of said first annular seal.

119. A filter comprising the filter module of Claim 107 in a filter

10  housing.
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