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Background and Field of the Invention PCT/US00/ 26969 The present invention
i's directg@ @lsogeidi ffusional channel and filter assenbly gheygsen6&bhod of
maki ng a diffusional channel assenbly for use in an el ectronic assenbly,
particularly a hard disk drive, which adsenbly will provide a diffusion
channel anﬂ“lﬂmmnmmmlm filtering functions. Sensitive el ectronic equi pnent
of ten requi t i al NESTIRIBIERUSIONAINFILRERO 15 20 ZWHMHM'MW] mm”"'
operate efficienfiby and accurately w t hout degradation of per

These el ectronic devices are often contained in enclosures. 111 ugewot hese

el ectroni ¢ devices cycl e bdBagkerpundandhigldwighe Invgpaemt ur es, produci ng a
change in the | ative.pressute..in th | osed .devi.ces .relative to.the
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particulate filter for. particul ate contam nants.t root ect any .device
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the encl osure. The diffusion channel restricts the entry of water vapor
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t hrough before they can enter the enclosure. Cenerally, the diffusion
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housed within the enclosure. Preferably, a diffusion channel is provided in conjunction
with the filter to help minimize moisture vapor ingress into the enclosure. The diffusion
channel restricts the entry of water vapor into the device by creating a path that water

25 molecules must diffuse through before they can enter the enclosure. Generally, the
diffusion channel and filter are provided in series, with the diffusion channel interposed
between the filter and the enclosure. However, alternative arrangements have been
proposed such as using multiple diffusion channels and filters in various arrangements.

The diffusion channel typically has been integral to the enclosure housing, being
30 formed by a casting or metal stamping technique. However, because of various design,

manufacturing and cost considerations, a preferred approach with current disk drive



5 portions which define a diffusion channel and/or vents, are generally
attached to each other by use of adhesives. The filter is further attached
to this lggRb& LY use of adhesives. A problemw th thi SW@@?@@S t hat
the filter is underutilized due to the airflow being directed only to a
portion of the filter material attached2ver the preforned vent opening in
the flat film The manufacturing process is also conplicated in that there
i s the nedekigms hb® beaygiogireviderndiffipion thbatnd/or sltdrasiendlylivhvhenr bdidzectlit

arrangenments. to forma three dinmensjonal diffusion channel and vent. A
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chanel and filter 20 device foanmed by injection nolded type pieces which
are fit tdygetttdonlydo hportioa of dpfilteranateria nitached over thithpefamed vent apehinges a
multiple lLayer filter fit _intp a housjng creat.ed n er diffusion
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Pat ent Nogiménsidaal dA6fsian hanSl andbvehat ARImiNG.approd@Bis4R0 diMdvusdad dh icd.0oses a
mul tiple nolded pieces having a tortuous path forned within the nol ded
housi ng pPaieasNo. 5,447, B pwhge Usdifigsign ghanngl is fformted noh fremt 4 dig-cRPGTIMUBO0/ 20
The present, invention rel ates .gio a,di ffusion.channel ass nb(la/.ftgl%t se with
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environnent external to the enclosure. Two or nore nested cups formthe
di f fl§si onmeteaiah diffiels torkisingle amd epplyped alse craateasogywdreldlque i that thy channgl manner

that create t |east,one dif ian channel Dbet t adj acent nested
cups.  The e Beaciipe BF SoprdAiedre SR e FRPGET dierdbr SO Bot 1ohs
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t he seal ed peripheral edges of the at Teast two cups tﬁat ?ormtnhe

di f f usi ondskalnivel assenbly of the present invention. Each cup 10 portion

has a perinmeter_seal portiogn that is_preferably a |i agrtion. The |ip
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peri met er coplical sthetige.f Thimdeeiat inetndey b hadigsle ldyat fildrditsealad@dutiaget her on
adj acent nested cup portions to forman integrated diffusion channel
assenbl y. cresteRiy anupppodifiusias plpssanrdsa battost bousiigagitiah tapi tepe elementiipldngt i ons;
nanmely th re formed of the same continuous fi terial .. Further each
of the cuesPERn R A BT E YR AR e R { S P BPR SR ng
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portions that fornms a"channel or passageway for the novenent of air. The at
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adj acent cup portions to format |east one diffusion channel of a |ength of
at | east g%l?ﬁ@*ﬁﬂﬁlwalﬂegésw}g%‘m pl e channels are conbined into a

. single diffusion channel having a longer length. In a preferred enbodi nent,
the diffusion channel assenbly further includes a filter material. The

filter material is preferably located wwthin a cavity fornmed by at | east
. one



25 cup portion. This cavity is preferably formed in the innernost cup
portion of the assenbly, but could be fornmed in a gap between two cup
portions.wbhighfggdsrmateri al contained in a cavity of an i nnegiRxheSedge POrtion
is retained in that cavity by a cover l|layer. The cover |ayer is preferably
attached to a |lip portion of this i nnertost cup. The invention further
relates to a nethod of formng a diffusion channel filter 30 assenbly as
descri bed herein for use in conbimmtiyed thd Innvewlomct r oni ¢ encl osures.

Generally this t hod conpr.i se rovi dj t or. nore filnms having a
plurality of sgggws??ﬁbm’%%m ffi?tg@‘ﬁél‘ghﬁgﬁw Y fg31se itk Biceach
film Landddeas gicalf Y HOAFACINRTnt 13506 i BBES hog@ fifhd@pdeporti ons
are coextensive and coplanar. The cup portions~are al So provided wth vent
hol es t hathatresulf or aiebeiby exdhaugst with tle enotrenrhent Bk teghairet thedsclostie Twbiws ar e
bI‘OlrJTght together resulti ntg in _nesting of the c%ﬁ portions of adjacent
filnmg. PreResagstsd caps rpeihe diffysionrchapned pssgmbiys THe supssre sganged sequchdalbavi t y
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filter materi a er sedl 1s su

formed bertnegsstddips Ufe RAhéd SNSTilnd Pl hamad dip ook Alextedl 8ht saAked to
the perineter seal, by an ultrasonic welding or heat sealing operation. The

i ndi vi duaplanedefewddhythe openingief the emsepyy anddhe scaladgrenphiéralosdgeeofdhé Atusi on
channel o i ffusio annel .filter. 10 asse ies. Brief.Description of the
b awi ngs. g e b Bl BREE AltsrloRebatel SRPBRUST e BPuge rSERrorEish S
di ffigsi onpdkibh @b ég&%ﬂ@ﬂe}’ s p&_%n Haf RS %fefa'BY}BQH}? P&tioﬁ.5 Th 8p Pottiond apifemat i C
representation of cross-section of diffusion lter assenbly of the
present i apkntiwith duplposticmatthal gxiend abiwerd frdinthe plang ohibk diparottiong e Wack obn t he

I nnernmost _cup portion. Fig 3 is a schematic _representation of a
cr oss- secieGHP BRIt Has BRrmetes wal prtenpioynd theientirgpierasrimetsy ehthesphavi ng
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i 11 ustrat hdjscehbnéskddedupdriiénsib FaMBinteptaté@ifvsivh chalne@baseémblyde wal | _
portions of two of the cup portions of the assenbly. Fig. 5 1s a schematic

repésent at i onTbé cup perions gwerallyraromiegmal avith the by pofticasdianialis they are
formed of the same continuous film material. Further each of the cup portions have vent
holes formed somewhere in the film forming the cup portions. There is at least one gap
formed between adjacent cup portions that forms a channel or passageway for the
movement of air. The at least one gap is in fluid communication with the vent holes of the
20 adjacent cup portions to form at least one diffusion channel of a length of at least about 5
mm. Preferably, multiple channels are combined into a single diffusion channel having a
longer length.
In a preferred embodiment, the diffusion channel assembly further includes a filter
material. The filter material is preferably located within a cavity formed by at least one
25 cup portion. This cavity is preferably formed in the innermost cup portion of the
assembly, but could be formed in a gap between two cup portions. Filter material
contained in a cavity of an innermost cup portion is retained in that cavity by a cover layer.
The cover layer is preferably attached to a lip portion of this innermost cup.
The invention further relates to a method of forming a diffusion channel filter
30 assembly as described herein for use in combination with electronic enclosures. Generally

this method comprises providing two or more films having a plurality of spaced cup



filter assenbly of the present invention illustrating diffusion channels
formed by nol ded 25 features on the cup portions of the assenbly. Figs. 6 -
8 are schipjiiseedil | ustrations of strips of the outernost, paedos e989

i nnernost cup portions, respectively, that can be used to formdiffusion
filter assenblies of the present inventfon. Fig. 9 is a schematic
representation of a top view of a diffusion assenbly of the 30 present

| nvent i on pbeins gn aactefilpe nt.amiearelisfafesiovided baiweeh tHeorupgortionanwhiab ladp
portions. WO 01/ 89661 -5 PCT/ USO0/ 20® Fi 9 10 is a schematic

i |1 ust r at PORICYE 2EO8%teRdrs prghcopengt be URPORTITSET dlfo PIoxHied Wit eaihplgs of
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12-12 of the adhered diffusion filter assenbly of Figure 11. Fig. 13 is a
scherfat i c Maggsiad sctsplpend iofo the eaviypidhemnenmast cup pirtionigndomncerssbiybt y of t he
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provides a préforired diffusion channel assenbly for use wth device
encl osur eperipatet saall lyrdnulrheniorwelingde headesedmyl apsratios. T endivifldal siesiad

channel 15 assenbly can be easily _attached.to_any_enc] osure having a vent
openi ng aiep E%WOB‘T’ \ isa%aréted to ormydiscrete dpfgl81on chanr)llel or diffusion channe] filier

10 assemblies.

Brief Description of the Drawings

Fig. 1 is a schematic representation of a cross-section of diffusion filter assembly
of the present invention.

15 Fig 2 is a schematic representation of a cross-section of diffusion filter assembly of
the present invention illustrating an alternative vent hole arrangement on the innermost
cup portion.

Fig 3 is a schematic representation of a cross-section of diffusion filter assembly of
the present invention having four nested cup portions.

20 Fig. 4 is a schematic representation of a cross-section of diffusion filter assembly
of the present invention illustrating an alternative placement of the vent holes on side wall
portions of two of the cup portions of the assembly.

Fig. 5 is a schematic representation of a cross-section of an end view of a diffusion
filter assembly of the present invention illustrating diffusion channels formed by molded

25 features on the cup portions of the assembly.

Figs. 6 - 8 are schematic illustrations of strips of the outermost, middle and
imnermost cup portions, respectively, that can be used to form diffusion filter assemblies of
the present invention.

Fig. 9 is a schematic representation of a top view of a diffusion assembly of the

30 present invention having a serpentine diffusion channel formed from two cup portions.



tortuous or non-tortuous path diffusion channel to mnimze ingress of
noi sture vapor and contami nants into the enclosure fromthe external
envi ronmegfg offiogfierably a filter is also provided in line ¥itbsdoMoso
di ffusion channel assenbly to enable capture of gaseous or particulate
contaninants in the air entering or |leaving the diffusion channel filter 20
assenbl y. "The di ffusi on channel assenbly of the invention can be easily
attached, such Eig Miis k seldtinesdicvilestration afigrosswectent @ 10 ofjtherdifigsién thaaneld ai r
and/ or protection %r om environnental and/or internally generated
cont ami naﬁﬁ%e.mtbi% £F¥8Pe Encl osures suitable for use with the diffusion
- channel assembliies: o , LRHRAE ARG difBsioh el SELAONIE dloEaSe

encl osures that Tontaln devices that undergo tenperature charges during
oper at i onahvedfion ydhersd topthe dteiiore f ticearivsarediffafharddisk atise afahbigan produce an
. air exchange between the enc|osure and the external environnment. Al so,
di ff er ences i n Hird Zrispachepeatigitpdiiation pécigseseciion b2-h3of theddbsred diffiision
envi rormerhéts? coulg rgﬁjlt i.n noi sture vapor being drawn into the device
encl osur e HGF FRGSP 1§?reolger ati onal cycles. Such devices include, but are
not |imted toFiglBckhQBhdmARESBSnPIHGN 0RE cHRbBectR Y RiBRYO LA emORdreal
devi ces, or sensitive 30 circuitry devices. Data storage devices 1 nclude
hard di sk thk pressit ioehiicml drives and the |like. Sensitive el ectronic devices
such as those |isted are typically |qcated withi V1' O 01/89661 .
PCT/ US00/ 200 Fig 13t ﬁfg'uﬁ?fégc maqse%tamggﬁ%mathpgl Ogmﬁwaﬁfﬂmaﬁ thsphiitpgipn ot
| easty one i referred pathway to allow entry and
exi tltoof snﬁéﬁpgs\'/so@hﬁggsgg%eglfe?&ggﬁ%rl}go@he devi ce' s operational cycles. The
di ffusi on channel assenbly of the present invention can be attached over
the vent hole in the enclosure to provide protection to the enclosed
devi ce. 5 The diffusi on PeavedDesssintempla Brefarted Bmbodimenti nvention is forned
of two or nore.pested PUQS'tioThe ngsted ups quum at .| east opﬂg dif f usi on
channel, whi ch deRrTSPoR SR ppvides 4 Brefpigicd difusion o 1‘%37‘5[‘3 LR B cr eat ed
bet ween t REiN@SARbe1HREred PArtiR 1y b @Dnid Udvite eneshires. CHRSiFiabn ERARECt the
gaps. These gaps and connecting vent holes create a continuous fluid
pat hiday. Theemidy tavbeegsdy aiteched ¢f amyadiclostusrhapihgaf veat ofreaingogmidast providd an 10
mat eri al . ner al | the fil terial has a.final.thickpess in the
Mosenbry SfruEs e 8T RL S e te iR Epingrest AbRp S HEREE 0. 15
nun to ab : el i L i y vary
over its %?%tggl ugégl(t:étqiiﬂ?)b nthﬂ%gﬂt)%lﬁg%?ﬁﬂ%& ie%%?%@é%?ﬁ%gﬂ‘i#gfe%bgf%gﬁ% ?%%Eoby a
vacuum f opnovidedindoessitlothetdiffudiorkehanfiel absendbly toeenabletoaptuesippabasisar per i met er
seal portion, that generally surrounds a cup portion formed in the film 15
This peri wattistladeegntaingpisin the argntermg ordeayingshe diffsionchannel filgt i s used to
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that they vafei@esivey tderWstaguiAng fidbRdiafta@a/odbrotédtildn&Foep portion. The
perimeter seal portions are preferably integral |ip portions. The cup
portions gnergmosnitelaadior itiemaldy generated tadamimagisy Specifioerdosuresshisabde for20
portions allow for . air.to,enter s through, and then exit the diffusion
Channel adse iyt EBhREn GRS bieoBRRR b er Bt R ulotertn ookt Bgtibent - and
vice versancfhireShat aﬁﬁéihqeﬁc@srtﬁad%%ggq&n&rmr@ehahgé%mag% %ahbndio! €.
There is also at | east one gap formed between all adjacen Bup portions.
The Zfaps alytlosy paoducing passerd diffareatiaie titat bal grodwceamanicaxghp@etbeteenthea vent
hole in an adj acent cu ortion. The , 9L gaps, coupled with the vent
hol es of teﬁgloﬁ‘ge éﬁitl &@epgﬁgreﬂﬁnwé?w%s %E%’ Htferices Iny tg‘a%f;c?atﬁ’ﬁ@“m@%si on
channel . if: ' I . S f t 5 m,
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channel t hgtohkd devicd dielgzued deing\oe afteingictationgifcyties SidH desiceninchaieyigit are
. assenble with the ug}i)q%r limt_ in diffusion channel |ength dictated by
pressure @obimaed e, gschenisisvices suchas gata stosagedevigpy prical devicescantngitivg t he
upp limg 0 di [ |} - t yRI . ik Gati ons
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t hrough t Nikes SehfBvEle@RBHAddvadEs 8ficha thodel IRtedes tydicallf Mbated withéh 01/ 89GL1
PCT/ US00/ 26969 _7 channel segnents. It is also contenplated that two or
nore diffusion channels could be provided in a diffusion channel assenbly
with filter material separating these diffusion channels. Additionally, it
is also contenplated that two or nore diffusion channel assenblies m ght be
connected to a single filter material. 5 Afilter material can be provided
wWithin at | east one cup portion of the diffusion




filter assenbly. This filter material preferably is contained wthin the
cavity of the innernpost cup portion. 111 this enbodinent, the filter

materi al g (§RMe@ ned within the cavity by a suitable per L &0BENEET

| ayer, such as a m croporous nenbrane, a blown mcrofiber web, or a

| ami nate of a perneabl e thernoplastic wéb (i.e. a blown mcrofiber 10 web)
and a glass fiber web, attached to the perineter seal portion of the cup.
Al t er nat i esdlysurdsitRatfare peneratBtartight excapt foeatl leastdmdvann halegigt photidean t wo

adj acent cup portions. In this enbodinent, the filter material is contained
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20 and an inner surface 14, 16, and 21, respectively. Quternost cup 12 has
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consi st enfinished fibp todinsshve] atae genterallysvaghove itserask gection whienthe filmiser i al 32
is placed . wthin cavity .formed by innenriost cup 19. This fLlter terial
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allow air to easily pass. This cover layer can also function as a particle
filter |ayer . THReuppo@ions aipgroyidedsyith iearsnihelen oHigokeahholenin theewp as a

spunbond we ngded-card n I Qr .the |jke,

At ePnati VatinS AtEVEEEr & 48, MBS b MR iR B ok Basegory
nenbrane e theRIGTIVE 8REISIRO HVRY eRteRPenv@fonthehPdfidRadSvedda, AW BT FRALSS are

t hernopl astic web acid a glass fiber web. Wth a |l oose filter material, the

i nner sur pevédedfwitiDat laest oneeentbole. Pherd isalsp ot khsiong gae farinied bpimeendéd with a
permeabl e liner 36 to. preyent particulate filter terial fiomentering the
Vent hol & 341855H};6UR RRFTGRT- a5 6#Rs GHAM, #3110 PR (O AR HAlGATLPISUP BPFHAG 1BF o

per neabl e FpsTanals S r filter
mat eri al i"gﬁgir%/@;hﬂdﬁl an ggg%r Eeh?r l?,iS%aP ’e(? ¢ tQ’eCPPIng%C egégﬁfglél[elségﬁlgd

car lasn, caljacemcagpbiont Grnsthe ackkagehe diffuston dhade]. Phedi€faiohyhannehr bon such
as particul ate or 15 fibrous carbon is used. Alternatively, the filter

d.
mat eri al  SeAMd hives atof dength phatdeast § pup, akigingtiyely atlsart 194nm, GRS M-t er
web of ch i . ol er cup
port i on’ 13RI ind BERE AL ALLARHS borR bR LA drinOLicRR R CTF,
37 for at tagehiblowith ehehipplet iimirin dhffisie clagse idigyh diotatddebyi prasaresdtop ace of a
devi ce encl osure. Pressure-sensitive adhesive 37 can al so. beffﬁrot ected 20

" by a rel esoesiderpionsdgr e patichlyr applicatian. sGearallytheppper fimit ediffpsionor t i ons

42, 44, and 46, form the sealin urfac of .dj Si 0 hanne!l .assenbly
praogit: ER SR R o T b o RE U T e
nested CURBamiR$ 1ea§th dal el Bk he Eéribslco-opBtibh Bf RAltiplOswridhlcgo®O t hat
t hey can be bonded together, formng an airtight seal ardund the cup

portions. 25 Preferably these surfaces are snooth and the |ip portions are
substantially flat. This allows the |ip portions or other perineter seal
portions to be easily joined by thennonechani cal neans. As such, lip
portions are preferably forned of a thernally sealable material, with the
lip portions preferably thernially or ultrasonically seal ed together. An
alternative would be to have the cups and their lip portions fornmed of a

”~ o, o, o o g,

ofD




WO 01/ 89661 PCT/ US0O0/ 290 -9 The cover layer is also prefer ably
thernlally sealed to the inner surface of the lip portion of the inner cup
and as sugly jgimoithieferably formed of at least in part of a RegatsesBgdsab! €
material (e.g., heat sealable fibers). Alternatively, the perineter seal
portions could al so be joined by adhesi Ves or nechanical elements. Wth
adhesi ve attaclunent, the perineter seal 5 portion could have a structured
sur f ace i nhannehsegmeatth dsisatsoconiethpldtedithatriolosorinaore diffstpnpdaends ofuld he

sealing surfaces. D.ffixsion channel assepbly 40. also i|lustrates, an

al t er nat | PEOWdsdin ﬁ&l@%@h@hﬁ@aﬁlﬁﬁe&fblﬁ Wlﬁlﬁﬂ%r hgdrial SRPAENS these fifGision

confi guratj t I : ' ' . . ] i on channel
assenbl y 316?& glss. %:dg?]ﬁ é}%g ’aﬁégs 1%03&51 séjrl%}g(gﬁ{ét R)Z(}rrcw)arlqu@rSa Juﬁfggé%ﬂﬂ .lH he use of
smal | er haiembied Midhtak loymedctadito atsigld fleermeseiflor an 10 Timer scrim 36, as

illustrated in Figure 1, as well as providing a nore uniformair flow
di st 5 buti on t & filer matpridcapde pravided vaghis Rblgpst ope P&k df theiffsor i g. 3,

di f f usi hai nel nbLy 60 has two int. diate. 62 . 4 i ded
bet woen | FFHGEPDE e e BRR b Geb S RORRRE HaflEe PRUBNME o oups
al so have jghelhBstRep HoAldni 'hﬁf‘“% érlr@@&iﬁﬁht’;%tﬂlte-fﬂ%télri&‘{’isje'éniam&r\ﬂﬁﬁﬁ flee cups

al so have cup portions with at- | east one vent hole. The use of two
i nt er medi atdtychyps swtdbtyenmeasble cowx tayay stdheas| aanigtdpoodustthenbliahd, adilewn channel

wi t hout increasing the cross sectional footprint, of the diffiision channel
assenbl y. INROEDRONE O76 Ay atent & Rereapls @Fmﬁailasaem (&2 6331‘6‘8‘} 3eronkar and
66, {espect.: f.sat ] ch pair of
offsleote Veﬁ%%%{l&é@gl&%@ﬁ@%ﬁ& 6%12&8%1&@;&)%&!%?%&%%%%” g%prggﬁ%éﬁglt@ cgﬁ vent hol es on
adj acent uerpaivtlyptie fifee marerfal tartheclotatethincagdpdistvadetl tivoladjadeit @0 boHidUS.

di ffusion _channel. Adding nore cups. |engthens the total overall I|ength of
t he diffudn 8Hs emberisient thechilias meateriahis ngdrhyrtbatvgadiessat eurnastienrofdhe t he

di ffusion _channel assenbly. Cen I S r enhodi t descr.i bed
above. ¢ neapEm ERRRA pe Aty b inB Rl BB T alt BRR C o
portion beiRgdsi el asentdid.y | arger than the adj acent 25 inner cup
portion, formng a space or gap between the adjacent nested cup portions.

The Ment hol es Assshobm ipFag: dddidimsimdjfdice atsembly Mas forored fiom thrge mdsfedenps

| ocati on t.pre abl y axe positioned far rt,as. possible (i.e. still
connect edqulg ag%ﬁ{)’a?ﬂcg hgypg aﬁﬁutﬁﬁlf‘é{@@ﬁii C]L?;a’b‘g&?%@ °L 4 %ea%‘é 16he

ef fective ,di L : n . I X B : to
0 e, G e SRS §1s B 13 IS RIS B8 AR S phaR AT

30 vent haohesuterangirenmett €niteimoseaipsizaaiachdsanantegdablip s evhesrtheinnéent hol es
al l ow nmoi sture vapor to diffuse into the assenbly nore freely. The

f unct i onalPudaRecld rthe mieasdllinsis sealprbto adiaesiy negfodeap Lin portions s 0@ adj
; . S Gions. but
oSl TR b PIETS, l |

The cross repetteial T Bec@uptpdeidts bfeisieaio GRA ML sreGaSl@Lbrkd bBR/eAPS

between adj scent channels are generally 0.5 m¥ to 3.0 nme, preferably 0.8
me to 1. 2hewenp portienseshenshelip portions gee seled faggtiier. o esinueud perisncieressalds a

Tor ot ur e PRBFCL B ol ke B BEfaPREs G1eliop P, itk BEL Hieontsy  on
of a diffughay ARSempRLY c%lté@[fintﬂ:ftfin&rgﬁﬁ%é‘s‘én{bﬁ){%%ﬂtﬁé‘véﬁi%%Q3,V23Mndh2§,eS 82

and 84 are placed on the sidewalls of mddl e cup 86 and iinennost cup 8S
resp¥ct i vebym atontpruows ggthway ondidgfusivinfcharsieb diropathk ektermgl hnvid@miengto the
illustrates an end view of an alterpative enbodi nent of producing diffusion
channel s i“i‘felalah‘?ff‘:f%‘?%‘ﬁwéfﬁ%ﬁ@- ?é’é’rﬂﬂrﬁ}m@@"@f% eﬁzéﬁrsgts AHEOP SERiace| n

tlus enbodj ] . ﬁﬁﬁc cting its

" sidewal | gféé%-%?‘?B%ngﬁéwgﬁ?&ﬂ%szgéggﬁ%&?g@af‘% t |i§ﬁ‘b%§1§&irhe base portion
98 of m ddl e cugs shoOmliaFig 1; fitseslatedalt 3208 plkoed wishinal cavitg foraiet bydhgeriiodt

. When outernzost cup_92 is nested with m ddl e cup.100, base 15 portions 94
and 98 codpRidt dhisdilfesmaterial casbe ypintsepal self-guportngnaterial that coH pinegyse

30 to the inner surface of the cup portion by binders or adhesives. Alternatively, the filter

material can be loose or non-self-supporting material. When loose filter materials are used,



portion 108 of innernobst cup | 10 has a raised portion 112 containing vent
hol e 114, and when innernost cup 110 is nested wwth mddle cup | 00, base
portions AMdey08 cooperate to forma second portion 106p@fyceBdbusi on
channel . ﬁﬁ)t I's enbodi nent the gaps are fornmed by the raised portﬁbns 106
and 116 cooperating with a surface of amf 20 adj scent nested cup portion.
The raised portions are sized and configur ed generally so that if an inner
cup porti anairpead¢sdeciventayarisis sealgd mlhmr shrfaderﬁj o thaimerdcypdig patioh he
inner cup portion will have a flat surface ag forns a_gap or will have a
rai sed porfuHAS fRarIeRPeIver e fHiegapd thetm&eﬁprsof the flgficeanciotrgeor thiextemal
_ portion r i e
Por i on of T RATR-s SH sBlr 5 pPARR A BRG] AR il e viofBlosfhe o
slightly siavik thadifugion chﬁmfeDﬁIfbleasgﬁlﬁblﬁSH&hW theﬂ:oFré]glay&‘ iOhir pkingdaBRL | vel y
_ coextensive acid slightly deeper and larger than the width of the outer

rai séd potte pldew e te pesily pess: Hehiserver biygma@ralagdpmrtmnsaé@ nagiale herdaverf dhen a
gap. Figs ons of str of t r ms n
Pner oot SRS 6T 8 BRETHIEE BRRY VR Fides San e S, R Sodsasted Filhs: on
filter as %‘?Ha{b‘lo\ﬁﬁ Weh 3F tﬁeqﬂeeh@ute%s)mlvlelly%erca%&qaye? chitlfl be A méihaho¥a i N Fi gs.
6a-d, strip 120 has cup portions | havi ng supporting ribs 124 in the
si dewal | faninatend aliRénbrane mod ep&me’allﬂe nongodhintwelgbor & teeninatpf aemgble WO
01/ 89661 PCT/USOO/2G969 11 12 have equal |y spaced holes |28 that
interact herFoRlagicyeRand e liet %ﬂ%ﬁ% Vﬁlﬂaa? & BT aterigh e npstisHfass9ing

regigfira on the
cup Shrt; ShEhaf ekt £ aRbigehuafl pEsRANl £Pamitg g paBThal ) |
out er nost pattieulle fikerhgerid, fromupntpring theventlidle 2§ aﬁﬂheﬂlﬂﬁ&ﬁbmﬂranmﬂpm to
m ddl e cup 100 of 5 Fig. S and cup portions 142 of strip 140 correspond
top i nner fingx C%%bqﬁqmn@ﬂ ofp @em@abhap@wsm PigRembrang sucky As used for e coyer of
Fig. 7 hagay[??l ‘Eﬁg ﬁﬁort[g%ﬁ,la %e%% ‘]é)lgsag%por &t&'ﬂ I%Iat%?gl Bl?JI’ItAS a?tléaqul()f base

portion 9 v, i on Iron 142 of
Fig. 8 ha%afb%hs%lﬁﬁréaf%ﬂat%%h@@gbl beaRANEI lslefeml;v ac&86n eauﬁasq;aniba?at@ér base
portion 108 of Fig. shown in Flg 9, the encl osed diffusion
chantel s dimowsdasa is useal sodtqmm’iwl'yeth%ﬁlten enatasial eowdipe poetticolafe filtesr eby

greatly increa the effecti e | en di f.fusion channel forned
bet ween t VigAt iéE gs aclﬁﬁil"fﬁYFFlf Al g}{]ﬁfgfdéﬁrrﬂfiﬁfaﬁ%‘?ﬁ]t%eﬁqffusi on chani el
assenbly 150 h {]ffgtq i 1©hanpel igsiilin @f the
"L" shape of the ?ﬁgﬁﬁé I(i@ A@mog&éﬁﬁﬁfs&cros? ser(E:1 (gﬁo 18C) 10 of
di ffusion pa%m&tdeymﬁﬁ@adhebﬂvuMyeaB’éﬁ)rfaamhinﬁhedtfﬁrsmsdhanmﬂ alehbiyatci thg a fl at
base portion 155 connecting the sidewall portions of the cup _and vent hole
156 cooperiBRes syifaee of # derige saelosuse Prossugracnsiive aﬁ%?ﬁével%zaafalwat@@r%et@d on 160
|%61ern ostlee g 1158 go f(r) n]]é%ap 164 of "L" shaped diffusion channel |52.
i furﬂﬁ' 8‘%8F%| &G th addi tional cup portions could be added to
dI ffusion channgd siRssatriy 218 1 f;pp&ﬁ&ﬁmzemck@hu%mmggﬁmtmmufalamI
segnents. 20 The thernopl asfic I'm form ng the cups I's preferably a single
or multil ac;tﬁusmrhe‘ttarmnpll aasetmbiyﬁ@Iay'fngqnelfaillbfwppbumhnégoactwi\sbmlemdrﬂw| lin, a
pol yester fi. carbonate fi he lilce referred fi
ot oo By SRR RO e pin e BbodiBRal et B HRwii e ke 8
ther mopl ashiGndy éaﬂ‘ﬂ%%o%&é’d‘ﬂ%éﬂeﬁ%rﬂhﬁ‘@an YREIHY Bl Qo the R RARARSI NY
techni ques. Theé vent holes can be forned such as by a die, hot needle, or
| ase25 dr i |BrefeepbPbihatd erfactseare uzpoq»imrahddimlqapmmmraredubst?angallﬂﬂai ITlrusalﬂcaAzes a

di ffusion chan1e| filter assenmbly 172 of the present vention attached to
the interith IBPO’Et’r?éS Hbﬁ@%@erﬁ?@t‘?} Sralrerigensito g? eRatly 19iged E}’ IGIEOMEC Cé panded

T s aanest VBrgSaPEAtE fot iR R p AP Lo of s (EEREI Lo b maftRRE iy 172

adhesi ve |tﬁé/ﬁp pbrtib8s pApeablythermally Or uliraséhiculipasale@tdgather. Afflterdatived ght |y
| arger that vent hole 182 in housing 170 to facilitate positionjng of
assenmbl y Iwouldfe fvhasieribe pums apf thesip pertipasiosmed et @ maltiayar fiy having an

30 outer heat sealable layer on at least one face. This heat sealable layer need not necessarily

be smooth, as the heat sealable layer would tend to flow during the heat sealing process.



WO O1/89GGL -12 PCT/ US00/ 20 Fig. 13 is a schematic illustration of

di ffusi on channel assenbly 190 of the present invention that does not

i ncor por a ter element in conjunction with the diffu

assenbl y. RWIQ)n@‘1{%{954;‘1 enbodi ment cup portions 192, 194, and IQ%(I:FQ?%&F%%I ower

t han previ ous enbodi ments to provide a bwer prof| l e for the assenbly.
Assenbly 190 may i ncorporate an optional particulate filter layer 198 to
protect t fhedevérdeydriontspprefirehly sheemalin tenkdrartiiesinné syefrer of thertip portioafof
formng the diffusion channel e%sserrbl ies, of the invention is shown iil Fig.

14. Tl vee hqlmﬁ%rcu@cﬁz ap guch g prolerablygormas g eaph it iof 3 heat sspakle magappl
oL o"S 38t b SEABE Fobhl Fh Sy Bidhy e forlfic Bt pdAARI DT Ltk B R uOUS

manner, >a sproc mal nt al I’TB I n-regl Stl’

ation to @blaanemtdl ﬂgecﬁém&il%lmtdoqmm@msesw&abtaaﬂmmtthé Peritfisied gl transfer
adhesi ve having a prefonned aperh~re and protected b%leg release liner is

" appl i%d 2portias qom laﬁﬂe@rmgmrqﬁﬁyr@m mﬁih@b@ﬁhqsn@tcov cafpend eange) t he

adhesive is "inr tf é{llon fvmtht t Ie| ? t cup

or ¢ on. KREasstieB Bk 8ng Surich Dok Bimad e fied A7 aBRatisBR %1 he
cavity of altB@aiite NG BQE:tcoﬁH%n@ fish é@uﬁﬂ’enﬁ’dk‘t'hﬁﬁ S@afnbcﬁﬂ c%ﬁﬁ Néh, ﬁ?erélh@lees are
| oaded into the cavity of i nnernost cup at filling station 214.

cont i nuouyento}erf 1med:rn12>$‘ﬁcupsl & dffehffummugitaumelras&amhiy) 4@ hast beenfreplaced biyrne r nost
cup portion and th contl nuous peri et al formed and the cover |ayer

seal ed t o SEIS 4SE 190 gt ulheete of Sﬁnﬁl%{hﬁ’ poteatipiy,glipinates thedieed fag anThe
f f bl
O A, 2o R b o] WA I 190N, AP OBl R 260 TBRAASH il Pooorol Y

di scret e didtfibgionrto ¢chefina mitedidler assenblies. Exanple Three flexible film
constructions, 44nm wide with a series of substantially rect anigul arly
1,

shaped cups, wefé Sl}ﬂ"@p@rféﬂ eppbpdigneat ?%B&@F@Fﬁﬂ%@laﬂﬁ@@é@@@Y At %?rt“t(b t hat

modi 11 ed paryacliyPeie C2pEN Ride B g R LR G
Conpany, Kihagwb itermddihte 'éﬂﬁbed"lsd here@ef) e PrthiskEBORmMET Ehéarel yest er

6763). The cups of film"A" were shaped as illustrated in Figure 6, having
a 231519 numtexn@lige cups dlsphaygenp pgrtions Jathed leash oxiedefidhoden Dassese oitgo 91 mm

LS et S LB 8- bR 1 o
base, “a 6. 43°He 0 e i Bnictates CUBTheRy RRf el Jth g g > ™

draft on t’7|297z&|adé\/’)(/6|olf affjacérit oupss 68762, 64g|agci Bmdespabtmﬂmmmad)fﬁenom tie dapse was

3.00 mn wde and 0. 33 nun dee he cups of "C'_were ?qoed as
i |1 ust rat @emWSFng@n@ach]aw ﬁgofésetxeré!aomﬁt Irasy ogag%ﬁﬂﬁ b"ﬂ)f‘é‘ﬁé fthaty 19. 34

ngtu ons %ﬁmqlongl%d&%pegt n%%aggn%lﬁhl gmglélglecq\{/@gsarfpﬁﬁ& 0%{ e\%glnld 0.04

nm deep. QiFseeIEHnnEI0 Ading Merd dis fdnlgthefs tha tdtaboverdll ﬁhgtﬁ%tfme diﬂhﬁoﬂ\/as
punched into the base of the cups of each film positioned on the

cent er | i nehayinel pechzanels snthost inpeasing thetfoeipynidetae diffusion channel assembly.

Generally as per the embodiment described above, the gap between adjacent cup

portions is formed by an outer cup portion being sized slightly larger than the adjacent

25 inner cup portion, forming a space or gap between the adjacent nested cup portions. The
vent holes can be placed on adjacent cup portions in any offset location but preferably are
positioned as far apart as possible (i.e. still connected by a suitable gap) on adjacent cup
portions to increase the effective diffusion channel length. The vent holes generally are
0.5 mm?® to 3.0 mm?, preferably 0.78 mm? to 1.78 mm?” in cross sectional area. Smaller

30 vent holes create a greater resistance to airflow and larger vent holes allow moisture vapor

to diffuse into the assembly more freely. The functional space or gap between the



Three cup portions of the three filnms were nested together such that cup of
film210 "A" fornmed the outer elenent of the construction the cups of filin
"B" the my@pliogdienent, and the cups of film"C' the |nnerpce11, Rkocaf the

construction. The fihns were nested so that the holes in the base of the

cups were in an alternating arrangem&*nt1 o that a structure simlar to that
illustratéd in Figure 5 produced a diffusion channmel. The nom nal distance
bet ween t hdjaersit aestedt cuphportiolsaren Yerychetwerasasiaopaiscup portioms, but feganaragiy| fem p| ece

Sl m X 1oAMAP LB SRR i S o B TR ellp THE FRoet sl TR cu cu

filled w ﬁiggfg@ é@a@?

m crons) ggtl vat eg'{"lrl ﬁ?%‘gﬂteégﬂ? géﬁgﬁgﬁﬂ%%&%}fLT F@?%\)%WS? &‘ﬁkr rath,
Ger many) . 3henf' gréfechbiyip8 mmf' ® CLDwen’ad awiat Sneller eatswectidrial s wenitdr ane
. consisting of a spunbond pol yester that was thermally lamnated 20 to
BHA- PEX Eﬁﬁawcwme@ﬁ@p%@ AT RS SER STOSEESHOB AtRas cHO BN BIES fapeim BHA
Technol ogi es fuL' %yg% The total construction was consolidated into
aunified's ruc ure eat seal ing the top |l and areas and the breather

filter togethefFig.a 1ﬂuhﬁiﬂés aSeadsaectivn df.a diffasiss adseibly 80t oftBe FieSdn® thvehtidn
stationary |lower anvil maintained at 140C and having a cavity to receive
t he stacl @éﬂ@l%&f%‘éml@@r$§tand|§fhampla@dd>néhwdamlb of ppigdleanp 86 apd imngtmesii ned

at 180C. The,stac cons| ctlo P Ln the | ower anvil, the
upper anvitP %$Bei§%‘;ffweﬁ'fg %18?% 0%"1 ﬁlfima}aon aﬁblgg%f "cup assenbly under 900 N
presgure and t ipgs BriEfsHH® ARl vadwfard Afer@PRE RnbbBRhY 0 SPréd FEEPM R sion
Subsequent to heat sealing the individual integrated diffusion channel

filter asskanelsanweliffusion ehadng assembily B0of the piéskmh inwsioh! rethis Guisigesnt t o
rule die cuttin ece of an_acrylic base coelastic 3 i ng

pol y~. ner O PlotRps SH0 57 hY AN OF FReSHRE Sidayall patpns Ve hits X6 16 m
VIt O 01/8 - %@% @rm

di aneter, ?&gtjed %gléggg-ohg@}gi o) &?ace o) da%@upbfgggﬂ%)?m cotﬁHésr?o film"A"

such t hat cbﬁt&n&@e\l‘dntlhale\llﬂg. Vasheuetmastaup 92tihirestal with ﬁndldlecﬁiﬁﬁ(ﬁ) Bhset he

pocket. The PSA adhesive was covered with Scot c(gtpakTM Fl uor opol yner Coat ed
Rel ddse Lpadions $4rnd 98 coonssate Knfosmiarfissh momiiam] 16 aa diffsion channelaj Base

rovv/pressure p.corre t|o . the i dfilter a

det er nzi n&4 g?dlgg.o&?neﬁr&o% 2163 aralslﬁgpggg)ﬁ‘algg Cﬁntf”ﬁ’én%%ei@ lsl‘gll't‘am1f*ﬁ’p$%ssur e
drop of 1shéniHeltBost cup A6 I nedfed WatiBhiddle/RipCirRY0, aasé&)bﬂwngbs %11&-1(387 cn 1l
pressure drop for the integral filter construction was 245 m/

liitegrat edoﬁenratc@rfonmasseo@ndpmnm &feof a diffveionichanneb dn dnsmnpmdlmpmrthd t hat
had air flowr tesr froma /mn 270. M/ mn. by
10" changi AP Ry dbe Rt Retibs 00 L cesriping Riddrest e ¢t er oni
and/»r th F &1@%

r at ez(0 t hr ogd %ﬁgesﬁﬁff'éd r atl(gg Ir‘tqu?&%tﬁ—ltt V\%ggga cul at ﬁghl%d(‘%rgn&tqﬁlg}; id ﬁll%

gai n dat mfzifhnﬁerdmp@om 1gaaiyecaﬂt el otoegr aqhmmehamm@wfm«eﬂgmmd‘m thé ﬁfnelﬂnl t

over a hole iii,aj_ar lid, scr avmmg the lid on a | ar 118 cn8, 4.0 oz.)
vol ume t h&¥P E@ﬁpmﬁﬂ@a&m fatgusiacmibat forms a sap or W&bbafvm rﬁﬁ@%pcgrtln@ thyt #ell | and

daily noi 0 it ina humd
envir onr }féeﬁrfglg%g'}%@% l&é%@%ﬁ)tﬂ%h&e% Ptcﬁ‘?e“ a %ﬁs(fwﬁ {t}lsolnownﬁﬁ%t%env\éﬁ 6. 52

~g/ mi n. | gbegemivedith hitledst W pbtiod ofthd faie pesion of tievribdricap pedishdnbeithsrepar ed
that had cal cul ated diffusion rates rangi ng fxomabout 1.39 ~g/mn. to

abod 9. 9be wightlyremadier emwisgh Hgfonn@ gab apslaayn fFighe oh elt@natwebathempg nent

g];] a; ESI fsl | tf rhghltllu tde%ﬂeg/a%a lgrge% e w18t11 o?(fhe our%er rafied pm%on tto enclo Is]; ttl%.JeSI on

entire outer cup raised portion and form a gap.
Figs. 6-8 are illustrations of strips of the outermost, middle and innermost cup
portions, respectively, that can be used to form a diffusion filter assembly similar to that
30 illustrated in Fig. 5. As shown in Figs. 6a-d, strip 120 has cup portions 122 having
supporting ribs 124 in the sidewall portions 126 to increase the rigidity of the cups. Strips



WO 01/ 896Gl -15 WE CLAIM PCT/ US00/ 26969 1. A diffizsion channel assenbly

for use with a device enclosure conprising two or nore nested cups of at

| east ai | ywout st cup and an innernost cup W uch form at 1?@35

di ffusion che{ﬁgg&egﬁ, the nested cups forned of a filin mat erPida , Fe)/ffl{gjé@of sai d
cups having a perinmeter seal portion substantially around the entire outer

perineter-of the cups said perineter seal portions surrounding cup portions
and for m h2P alss batd eygalysgfaaedholeh E2§oibnai mizrast wsthal ggpodiiveomedfanady incant cups

bei ng seal ed create a continupus . seal around.the cup portions, said cup
portions ﬁ%@ﬁiﬁg’ e %G»HB@E@“&%IW&ESUI&E% P% @H&‘P pReisee rli’oﬁtﬂns &@iﬂw 10 cup

portions, . | . | rtions
form ng a{léslﬁglgg)? Q%%%@W% ag%ﬁ%ﬁgﬁﬁeﬁv.ﬁﬁg?&%iﬂ&? ciffsg‘g% g%?c f%ﬁ@dﬁgssenbl y
of cl ai m dutehesstitp dhef Pigl 5 rip@ortiedsl13pof btriprt 30 Sofedpopd pomidddcu 109 dfi p
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I ntegral and the nested cups each have an outer surface and an Tiner
surface, Eig Sliaeraissdpontion W comrespondimg\te misddgpastidrot 1 Zefhmepativn dA8wit h an
environneEt gutside t he di ffusi on channel assenbly, the outer cup having an
integral Fi¥p where the inner surface of the integral lip is sealed to an
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an inner vent hole wherethe outer surface of the i|nner cup I'ip portion is
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channel. Fig. 10, which is cross section 10-10 of diffusion assembly 150, illustrates how

15 outermost cup 154 having a flat base portion 155 connecting the sidewall portions of the
cup and vent hole 156 cooperate with raised portion 162 and vent hole 166 of base portion
160 of innermost cup 158 to form gap 164 of “L” shaped diffusion channel 152, It is
further contemplated that additional cup portions could be added to diffusion channel
assembly 150 to produce additional serpentine channel segments.

20 The thermoplastic film forming the cups is preferably a single or multilayer
thermoplastic polymer film, such as a polyolefin film, a polyester film, a polycarbonate
film or the like. A preferred film material is polyester film. The cup portions can be
formed in a thermoplastic film by standard molding, vacuum forming, or embossing
techniques. The vent holes can be formed such as by a die, hot needle, or laser drilling

25 after the cup portions are formed.

Fig. 11 illustrates a diffusion channel filter assembly 172 of the present invention
attached to the interior of the housing of a hard disk drive 170. Fig.12 is an expanded
cross section 12-12 of diffusion channel filter assembly 172. Assembly 172 is adhesively
attached to the interior surface 174 of housing 176 by adhesive layer 178. Aperture 180 in

30 adhesive layer 178 is slightly larger that vent hole 182 in housing 170 to facilitate

positioning of assembly 172 on housing 176 without occlusion of the vent hole.
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portions are
Subsequent to nesting, transfer adhesive having a preformed aperture and protected by a

release liner is applied 210 to the outermost cup surface such that the aperture in the
adhesive is “in registration” with the vent hole in the outermost cup portion. An optional
heat sealable nonwoven scrim is placed 212 in the cavity of the innermost cup and

15 granular carbon sorptive particles are loaded into the cavity of the innermost cup at filling
station 214. A continuous cover web 216 is then brought in to cover the filled innermost
cup portion and the continuous perimeter seal formed and the cover layer sealed to the
assembly concurrently in a heat sealing operation 218. The formed assemble is further
driven by sprocket feed 228. The sealed assembly is then rule die cut 220 into individual

20 nested cup portions to form discrete diffusion channel filter assemblies.

Example
Three flexible film constructions, 44mm wide with a series of substantially

rectangularly shaped cups, were prepared using a thermoforming process similar to that
25 described in U.S. Patent No. 5,738,816 (Tidemann et al.) using glycol modified
poly(ethylene terephthalate) (available from Eastman Chemical Company, Kingsport, TN,
under the designation "KODAR" PETG Copolyester 6763). The cups of film "A" were
shaped as illustrated in Figure 6, having a 23.19 mm X 9.89 mm top opening, a 20.04 mm
X 4.74 mm base, a 8.91 mm height, a 5° draft on the sidewall portions and a 12° draft on
30 the reinforcing sidewall rib. The cups of film "B" were shaped as illustrated in Figure 7,
having a 22.46 mm X 9.16 mm top opening, a 19.64 mm X 6.34 mm base, a2 8.82 mm
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BHA Technologies, Lee Summit, MO). The total construction was consolidated into a
unified structure by heat sealing the top land areas and the breather filter together in a heat
sealer unit. The sealer unit consisted of a stationary lower anvil maintained at 140°C and
having a cavity to receive the stacked pocket construction, and a movable upper anvil

25 maintained at 180°C. The stacked cup construction was placed in the lower anvil, the
upper anvil brought into contact with the stacked cup assembly under 900 N pressure and
the pressure maintained for approximately six seconds. Subsequent to heat sealing the
individual integrated diffusion channel filter assembles were rule die cut from the film
assemblies. Subsequent to rule die cutting, a piece of an acrylic based viscoelastic

30 damping polymer (#3M242R02, available from 3M Co., St. Paul, MN) 5 mm X 18 mm

A
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construction was 245 ml/min. Integrated filter units of the present invention could be
prepared that had air flow rates ranging from about 25 ml/min. to about 270 ml/min. by
10 changing the diameter of the hole in each component of the filter unit and/or the cross-
sectional area of the diffusion channels.
The diffusion rate through the integrated filter unit was calculated from the weight
gain data. This data was generated by adhesively mounting a filter unit over a hole in a jar
lid, screwing the 1id on a jar (118 cm’, 4.0 0z.) volume that contained dry calcium sulfate
15 (approximately 40 gms), and daily monitoring the weight gain of the jar when it was
placed in a humid environment, T=78F, RH=86%. The calculated diffusion rate was 6.52
pg/min. Integrated filter units of the present invention could be prepared that had
calculated diffusion rates ranging from about 1.39 pg/min. to about 9.93 pg/min. by
changing the diameter of the hole in each component of the filter unit and/or the cross-

20 sectional area of the diffusion channels.
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least one diffusion channel.

2. The diffusion channel assembly of claim 1 wherein the perimeter seal
portion is a lip portion, the lip portions extend in a plane and the cup portions extend out

15 of the plane of the lip portions and a filter material is within at least one cup portion.

3. The diffusion channel assembly of claim 2 wherein at least one diffusion

channel has a length of at least 5 mm.

20 4. The diffusion channel assembly of claim 1 wherein the cup portions and lip
portions are integral and the nested cups each have an outer surface and an inner surface,
an outer cup having an outer vent hole for communication with an environment outside the
diffusion channel assembly, the outer cup having an integral lip where the inner surface of
the integral lip is sealed to an adjacent nested cup lip portion, an inner cup is also provided

25 having an inner vent hole where the outer surface of the inner cup lip portion is sealed to

an adjacent nested cup lip portion.

5. The diffusion channel assembly of claim 2 wherein an air permeable cover
layer is sealed to an inner surface of the innermost cup lip portion forming a barrier

30 between the filter and an external environment.
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adjacent cup lip portions, and said intermediate cup having a cup portion with at least one

vent hole.
9. The diffusion channel assembly of claim 1 wherein the vent holes of
15 adjacent cups are offset on the cup portions with at least one continuous gap provided

between the offset vent holes so that vent holes on adjacent cup portions are in fluid

communication and form a diffusion channel.

10.  The diffusion channel assembly of claim 1 wherein the gap is formed by an
20 outer cup portion being slightly larger than an adjacent inner cup portion forming a gap

between the adjacent nested cup portions.

11.  The diffusion channel assembly of claim 10 wherein the gap between the
adjacent nested cup portions is from 0.2 mm to 1.0 mm.
25
12. The diffusion channel assembly of claim 11 wherein the vent holes are

located on the base portions, or on the sidewall portions.

13. The diffusion channel assembly of claim 1 wherein in the vent holes in the

30 cup portions are 0.5 mm? to 3.0 mm>.
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10 length is at least 5 mm to 40 mm.

16. A method of forming a diffusion channel assembly for use in electronic
enclosures comprising providing a two or more films having a plurality of cup portions
spaced equally along the length of each film and land areas between the cup portions,

15 providing vent holes in the cup portions, continuously nesting the cup portions of adjacent
films forming gaps between the adjacent cup portions, continuously adhering the land
areas between the cup portions and separating individual nested cup portions to form

discrete diffusion channel assemblies.



