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FUEL CELL COVER BACKGROUND [ 0001] El ectrochemni cal
cells, such as fuel cells, may utilize oxygen fromthe
weneonsrssent as a reactant. While generating PCT/CA2008/001711
electricity, the electrochem cal reaction that occurs
in the cell also produces water that may be directed
to other electrochem cal cell uses, such as nenbrane
hydration or to the hum dification of various parts of
the system The increased functionality of fuel cells
for powering electronic devices now introduces the
fuel cells to vari dlEGELIREVER conditions that
may affect gas transport properties of the reactants
and the water nmanagenent system [0002] Fuel cells nay
requi re that the gas BACKGRIGWNDayer or the interface

t t | t t of th t hod dth
100085, ' onBEREoemiseL et ishiay fsh e oy aitiiss opasp drore e
envitoHMEht é%rbqjeilété(nt. ﬁglﬁéﬂe't“ge@eertaﬂ?% Ef%t:t?ircftg,gﬁ? gl?gtngc?le%cgl reaction

electrically co sui't

that ¢agtuesrifi dwecellalsovapduces wetey thrao mag bt airectod ¢ sthendeamyhdigical
limted. BRI EF SCRI. PTI ON OF THE. AW NGS [0003] In
cell e ST THGEOTah PR TLOO 7 UEBGHAI PR Ok ass Pt of the
teBE Al 1R inkreKRdFUHBRIOAAISy TRY, If a{& i
. sinilgﬁ %ﬁgﬁonenps ?Krodgﬁgﬁﬁi?ﬁgpigegia 5@3&§W“ffﬂgw

introdinee thel fuelrglls trgvations emdremnieatal eondstidrfsitha snayeaffect gas
represent dif,ferent instances of substantially simlar
wansh P B Tes OF e g 5T PG Prafmashariay” by vy
[000nf exanpled cellihay@buidy thaBdhe @hs hifmsioatugﬁw or ¥RMhi@HFce
enbodi nents di scussed in the present docunent. [0004]
betwegnat lepsy parieftthacabods gudrtbpensiionment evelextirically pohdueagivie for

x [ ng. to. the vari :
prop RGP e RGO ol s LRGN, B umi e
suitabiligvofahe imtértieb forelaryiagesfirdnfehtid corgtligonseiBVEDliMiteE Ccess

pl ate, according to the various enbodi nents. [0006]
FIG 3 illustrates a perspective view of an el ectronic

devi ce inc ' I gyﬁg ing to the
vari ous en%%gFﬁgﬁ?gf ioggng%? Rfﬁ?ﬁ@??ates a
[0003er spednithednivangspivhizh aed et hecessarily dmivaetoisbalb Utkengingrals
over substantially flush with the device, according
may eéC@h“eS‘@é‘iﬂP%%]@Y s et Hoeughopt Ge several ey dhiks
numeR£lE BRARE Hirrrott BMeP buffiRe e tpRRkLt (ﬁﬁ'é’t‘eﬁlein%ﬁ&s aff uel
cell cover including a renpbvabl e access plate,

substatadly gimpidpricompheeniar Tioudrawintgs dilustatesgenerally, by way of

example, but not by way of limitation, various embodiments discussed in the present
document.

[0004) FIG. 1 illustrates a perspective view of a fuel cell cover with features,
according to the various embodiments.

[0005] FIG. 2 illustrates a perspective view of a fuel cell cover including a
removable access plate, according to the various embodiments.

[0006] FIG. 3 illustrates a perspective view of an electronic device including a
fuel cell cover, according to the various embodiments.

[0007] FIG. 4 illustrates a perspective view of an electronic device including a

cover substantially flush with the device, according to the various embodiments.
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[0009] FIG 6 illustrates an expl oded view of an

el ectronic device system according to the various
wepdvomszwsent s. SUVMARY [ 0010] The vari ous enbodP@EOAS008/001711

relate to a fuel cell cover conprising an interface

structure proximte to one or nDre fuel cells. The

j.nterf re ma fect o [ .nore, . )
1000817 1 o F1E, 31Tl e ke s S PP Mg deviss with  goel
cell O0& iREIUAREQ BB abi®hdcsss 1180 Jakborlii tyalid Ritfous BROBOdiIRRAS

relate to a fuel cell cover conprising an interface

[000%t r uct UF1&. ﬁrlﬁlﬂ@tlﬁﬁ@@nteépl@ﬁ@ vewradas clegapnig deyise systen.ei n

el TRy of Bgéﬂ%ﬁ one or nore features to enhance
vari em .
ac“”dﬁgtﬁgy ¥ ivan &8 € one or nore fuel cells in a

sel ect ed set of one or nore environnmental conditions.
[0012] The various enbodi nents also relate to a fuel
cell cover conprising SUMMARY n contact with one or

[0014°r € f ule \ﬁa‘? 1oliS emBOS Rfé%la{@b{ a8 cHf 8o AR Qo RriSH %n

eatures t respond to a change in to one or
interfacy struzne ptaxlimato nal bhd ansomrdael cells.i Themtdrface st\mcttlhremhfef
one or nore fuel ells i.n order to enhancg
affechane el CBVISPIRGHLal cgRitieRy pegr of HEpajachyy \}}fr‘?”ﬁdg more
fuel @Mbodi ments may also relate to an el ectronic system
conprising an el ectronic device, one or nore fuel
[001Hel | s i Fhecamioas embwdimentsaelatede nifuglicell devdrcemprisingman

, daptive interfa estructur affect n

inter 3 ERhich e hBIFHHRLRER St ot HIS 1SR VB LES Ine e

one oMnidte FdAUrENR dhanteltBe pétdrmafdd f.thd Okléd mdeudaseilOitsa
enbodi ments may relate to a nmethod of naking an

selectadeset ofomie ©r §i5¢ envmiroamsaias rongdiidsni ng an el ectronic
[OOIﬂeVI Ce T l{o\;arlqoﬂg Bgdlﬂ{eng%s% rEll:i?el to%%%l IJQ:O%}Q:% E)htsmlgt h

he el ectroni ¢ device orm ng ace str

coveCiartoanti wih bheoomeredfuclngetle Trhlebo»eehiay idliide drie@r more
el ectroni c _device and contacting the cover WI th one or
featuﬁ%@ ithat gespppdtor g ehange|n 1§ oge op MoEg ?reyﬁqoerr@éw genditpgng Aeqrpt in

contaﬁﬁﬁ!&fum [Q9d Blet T0% H kb BehadlEl t"He é)@ﬁ'r Hﬁzﬁﬁ:@ 'Omﬂeq{lel

es references to the acconpanyin aw n
cellswhi ch forma part of the detail ed description. The

raw ngs, show, b N str tion, various
(001l B0 nEe Gk S sEls shevclieelite sl ShisBih weskes
com;ﬁ\mncgfhnaél@ct@hfcmewefe ebdeest rhdte M@ 8LINs iBTonBXERRh B2 clecioflic
descri bed i n enough
device and an adaptive interface structure. The cover may affect one or more
environmental conditions near or in contact with the one or more fuel cells.
[0014] The various embodiments may relate to a method of making an
electronic system comprising forming an electronic device, forming one or more fuel
cells in contact with the electronic device, forming an interface structure, contacting the

one or more fuel cells with the electronic device and contacting the cover with one or

more of the fuel cells or electronic device.

DETAILED DESCRIPTION
[0015] The following detailed description includes references to the
accompanying drawings, which form a part of the detailed description. The drawings
show, by way of illustration, various embodiments that may be practiced. These

2



10

20

25

30

detail to enable those skilled in the art to practice
t he enbodi nents. The enbodi nents may be conbi ned,
w@thensssbodi nents may be utilized, or structupel/CA208/001711
| ogi cal changes may be made without departing fromthe
scope of the various enbodi nents. The follomnng _
| or 19t Lo en in
embgﬁf'rﬁh g/hﬁ:ﬁzagén %125 ¥e‘? dé(f’tﬁ htelékgllé) gsf gmpﬂ s \Phg ge&ulg c# in enough

detai mcbmchbtmuhb&: dkilledieify It}naedt imyprﬁchﬁe ﬂ&p@ﬂlﬁiﬁﬁhéﬁt@l TEe &hBodiments
0016] In this docunent, the terns

may g SR TS M BF B & SPUGHSE bt iicohe
charBlmb B bRHTwitHout depattfdrond eShbife S ARREXilbdAIntSis.

The tollpering d@dllqutetscmm@nphnhﬁeﬁ»m Oyt orbettakeamiin @Ilmymg sense, and
nd not herMA e defin is for the

enpl d herein
the Sﬁ?ﬁpepogfgtﬁe S?floc&‘éseewb. PR 18 AFUnSIRY the episnd qu fipims angrheir
equitdlédther nore, all publlcatlons pat ents, and patent
docunents referred to in this docunent are
[0016hc or pofthistlasymert thederaes ‘adoei‘an”iane vdedite inehidercmt wr nase

d f In th
than DA Y b 1 R PR HGR vy g

indidateds én daditioR it S uaGerkid6d EHAO IR f}ﬁhéas@(\/logﬁf)ﬁfeﬁﬁﬁl%log&%ployed
usage in the incorporated reference shou

here’@oﬁéﬂ RS O 5p grlanash tsdpy the punest obdesemptiondudy pechaot off or

e e in this
R e L
this dagherest dro imofpoedted BY teferen@rherdiriid tetrantietpfas thiglghcel |
SS|ve fuel cell systens, nmay be

i B TRl iR o Bt biSonsbiRe viises bitwaen thi
docultent &idt thosealdR L @Bhts "58 Tﬂ?:%gi‘)t HEEby ?e’mje U t}f%ru%§g°‘é‘1§ﬁhe or

ot her environnental con I ONnsS. order to

1nc01@grattq§h1e€er@@p shoutd he eomsiderat suaplemhtamtoahetmfohls aoémﬁént
of the fuel cells

I
for u%erﬁ:oncﬂat%g Cl%corg}s?cinﬁlegbtﬁ%g?atg&ilrll hyqi élplen{ fatgo Ct ants may

[0017je apprDid veriosk ¥mBYER-eYtsdemte tb la%a@eﬁ%@érs P%ﬁsﬁneﬁf‘o& by e
area and each cell uniformy. Fuel cells may utl

fuel %@Stﬁﬁlﬁﬁf]@}ﬂd%iﬁa&ﬁl‘fq fush ool slystyms, r(nsohe) afffdvstd hysenvironmental

Lar
condﬁl%ﬂ% osgyl{a %d%llnglgﬁghz{nﬂ?/ gl%t tem@ei,ratgre, ggxbgpgprg?sur%l%pgla %/hat
enwrdememtescdnunmﬁ | Bl ¢tdeitto gai shitabletpRifBrriRdticP @8 €of da%nb@ ateR@f
n of nost fuel cell stens, the &L and
a fueg?%‘egsaw% patwsEntialinl %@Aé@% ugkggilse astaskt oriin alfugl el laye(rj
ect ner at e

the refégﬁ?fégﬁd b d;%e(?{ Qg{elj &eﬁﬁl dl%{‘;lfr)]%tég g%rﬁlf‘s] Sath ?% egah%eban each
cell unifpimalyt eehedle lmaaltmlrtzh Mmﬂﬁymbcﬁ gas ﬁtffdsﬂ)nfl@j&frl(gm that is

One suitable material is a

f
configgeh CrchiS i, FiFber G ess Mok ToloN & o gecar 2

“separator” plate that defines flow fields to aid in this purpose. Due to the design of
most fuel cell systems, the GDL and the bipolar plate (if employed) may be electrically
conductive in order to collect the electrons generated in the fuel cell reaction.
Consequently, this may limit the materials that may be used to fabricate a GDL in such
a fuel cell. One suitable material is a form of carbon fiber paper, which is configured
to be porous and electrically conductive.

[0018] In a fuel cell architecture where a generated current is collected on the
edge of the cell, (instead of into a GDL and into an associated current-carrying
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to be porous and electrically conductive. [0018] In a
fuel cell architecture where a generated current is

w@oiobesdsetd on the edge of the cell, (instead oPCT/OA2008/001711

GDL and into an associated current-carryingstructure),
adaptability and interchangeability in fuel cel

cover y. be optai ned. For exanple, a thin |ayer fue
strucig)| 2GpRAYIG A tégFehrangrabdldy i fyeb ﬁelﬁ%awgﬁfg%y heAbiamge For

. . i 5 . '
canife 11908 B SEIALGR, b i Ll v
an elé¢carpehenniasli ragrtian daiet disposedosteacicsideo nTheion waghange medbrane

copposite bayer made UE% f Hnre t han ng materiatl.1 The
may {ngivdg 2 14ySh §a7 e ANPUFR © §“‘ic B R4 EAY B USROS fayer
madeRipd fARor® XahedH@ en AR BitCion ek &fah b O ARAIBr AR mBLIntRide, for
according to the various _enbodi nents may include a
examplg; a profgieexcharge membrage.r Blertipehennent eclisncepiding todkg various
[ LLyi r a | nder ] i
G L L e L R S T L
carryig struc@ad @llyst inl piyindprlied B eléatidhemiilrbadiiorenal sr (fefyrred to
permt construction of an electrochenmcal cell |ayer
herein ay ¢ ngptalyilaeali thpe ypripusAnihodinagntuy PEBR SOFSERERAN ffn
cleotBeHAEN il ABfEr b £ NADRT oFRIERY RS ol LA, Byl ASHEY
of anporosniciiamgg membmane nasrial i Adjasdnt uait fiwed selldvaty be eormeoted in
t he ad'ac&nt unit cel]s, or by electrical

paralfeﬂpg Pl Iﬁ’JéQ:“'tl R§ c%?l}t-éﬁfry@grs.frwtﬁﬁs hat gee; qﬂnggoxb?o the adjacent
unit @b, 2% 8P leletidafly ifelcamRBlindRirtent ShtPin S RYu LR inch acent

el ectrically isolated fromone another, in case
cells.tAdgcemhynibeclis omryed scehk ¢lectyenllygsolated éony dreadnotlsolintwihoch

f uni cell str.ucture e pr.ovi ded. by, renderin
case gy e Gpmected S dea? R oBlis T Po SERASES Ry be
provi@éE6y Fdndading/porBynd Bk daghivst GBS Eorday@ig lb@medlyl, Byous

inits portions between unit cells and/or by providing

makigg @ eatrlystpysy dissoulinuounyn bapartierssoebueanemit eehe andipt by el |
proviatnr lé?etc!tﬁc fl iﬁgﬁl ttllﬂk %aﬁ%?sel%ét\%v drothP gﬁﬁ 'cgl:l ?tr&c?ures. In this case it
61 Clrica Vy |nate connec ﬁe uni cells In

is posibiatggemnitalydhfesionhéva thepmitedelie in @fange@eine other thdh arallel
may be used to interconnect adjacent unit cells in
arranggiperty Vipnmay, Be yeRd; te e ABEE sRirgest unjheellsdp periesiithe e

Varioﬁﬁmﬁ&ﬁﬁlgmis ,nurﬁteé'eillg ﬁlc?y%q:oﬂ]qéc%qwseﬁ%t, A ﬁ%a&%eﬁy@c{tﬁyﬁflayem
the series connected'cells may be electrically
of thad solkeatathetted neltnmaypbotlharical[y0iedaied Beraomseartotieercur r ent

arryi structures in such fuel cells are |ocated at

1001ie" L adtheRbie R BT PrORTE St roup S| Gehs o Igrared o
the edRY obiHe! thdQ el DIt fudp b&ﬂak@’y &9 Wil bad difthsiPRYayRRN(GPRL)

electrically conductive. This féature may allow’the
that nigyenadbe iekectirce ha ngrahibtiee. dihiscidaipte may aléwethe, use of
: ccordance wi.th the various enbodipents, that ma
over PR YR ch i Mg RO Vitos ST R U tha
may in€Rdé Baterfaly ands@ntifure @sMIaRE bBrwise feasible for use in connection
with as GDLs. Further, the various embodiments may also be utilized in conventional
fuel cells with GDLs, as a feature to enhance the fuel cell performance in varying
environmental conditions.
[0020] The covers according to the various embodiments may function to
enable an oxidant, such as air, to contact the cathodes of the fuel cell. The material,
structure, and other physical properties of the cover may affect the performance of the
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with as GDLs. Further, the various enbodi nents may
also be utilized in conventional fuel cells with GDLs,

W@sg009/03%84 ure to enhance the fuel cell perforneCieAR008/001711

varying environnental conditions. [0020] The covers
according to the various enbodi nents may function to
|
fuel c?ﬁ?tﬂe 8§H% ﬁ?lﬂ:? cel s%%f?és %‘Eed n&oﬁ?%ﬂxﬂ?&ﬁe&c 1 COl’ldlthl’lS

proxifattotthé el pély suchais tpmpaafdm éanidityt il reaotet dfmxybmfdnexctoss
erfornmance of cells. Perfor n%nce of fuel

t he t hefu
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I OXlI t
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iffysion | a The cover, .according to
and aflfiget o Hib TR B IASShe FRyor i ESFORIS U5 1O AOURH nce
envir§hthétiilWoRd#iBas thaBMaP §fféd’ita€fﬁ@lf&%ﬂ geaki @elﬂEo@Q@H‘éﬁ:’éﬁ@m@ r

bot h i nterchangeabl’ e and adaptable so t i n general
dev1cpeintsrchmg@ald©vever$ svhidsmey b vemavgblyagoppled to one or more fuel

cells ﬁ%’fl{fgﬁn ngg}tuiaed 5 q:llgéé @1?3)8{ Pl%%;]anggé‘g@xfefoglg tor moreu Fuel geqis based
on a denbLsctdrtsigpabtbemeaiedonditiohs.CAdamIbIE CoveedmM A cyudeatplogd
to one or nore fuel cells, may be configured to
more aapitveanaterialy that e wespeBsiv torgnuirapmaenipl GoBAsions sch it the
perfo%ﬁ&%g gfheaon%%*r nﬁfre ﬁfe ‘E‘é?l s‘%E' c}%ﬂe‘fb{e%ﬁﬁ{&&" THOBG ek Y%
dapta I'n or adaptive
utlhzmitvﬁh ioaé Sr oad fuaf c&:lls ey melrmerdqmre thei datm)de-rehallronmental
cond uch that t per f ormance f t he one ﬁa
y

mterfﬁfﬁf@ bﬁf ctrefé ly sopductiye. glrfélrféeléﬁ %\Hl?béd‘“ 195G, HgReEste
catho€, ddfallyst 58 Mdl ﬁr&ﬁ?ca%erg%gh fﬂéﬁ{hech%e}ﬁcet J"r%vg%étv%gn the

require the cathode-environnental interface to be
cathodé end enviminingntmayl ucttba,@ect@mlbr chodictive it addategn tetmdintaging
n integrated cat cat al | ayer and urrent . .
the PRRPR 45PN Op Pifrtru s Rre sfused Hub R i
breatl‘ﬁﬁg’hﬂﬂﬁcé}ﬁdwﬁﬁl’i|d6%miveﬁﬁdbnf}61 diD@ibeli @ b1 dfedrlbth reactants
conductive in addition to maintaining the proper gas

to thet fuglregbldexerpr operties. The cover may therefore be used

[00224"(:t h pqﬁ%l')ev\ﬁ%rlou Igllbg(glrl ggl Q/gere t# %asccﬁffllsﬁ%n WE a)gj?otrb%t

tively co ut 1 on ant’s

electriclly kenduceive,abd thdicyy@matbA 284 sirictideds flaxibleus assist in
enmbodi nents, where the % s dj ffusion |ayer may not be
alteripg @@terweammw agisgent e the Tuelicsll op diek eelbpowered dere- alid

additdh! HELYTE 1%' RiflzBY GithAndeR r?ctap&r fi’n}dcg?é Pgel]t &e

envi ronment “adj acent to t he
condwgive itpadfien ectied m/funenori witladohviehbonal fired cdbs/}estermmyT}he:over

S TR bRy S S uSBRLESh bS8t o
For e£AAMBNthE Aelchini8hbl6 8 Adp¥bleetRer hRE afOM 8 mperature, humidity,
pollutant or contaminant level in contact with the fuel cell. In the present disclosure,
affecting an environmental condition proximate to a fuel cell may refer to increasing,
decreasing, enhancing, regulating, controlling, or removing an environmental condition
proximate to the cell.

[0023] In the various embodiments, the fuel cell cover may comprise a porous
interface structure disposed on, or proximate to the reactive surface of the fuel cell
layer, or it may be integrated into a conventional gas diffusion layer (GDL) of a fuel
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may be configured to be custom zabl e or adaptable

based on structure, material or both. For exanple, the
w0 nioernsdesngeabl e or adapt abl e cover may aff ectPCT/CA2008/001711

tenperature, humdity, pollutant or contam nant | evel

in contact with the fuel cell. In the present

co. Bt g RSP SR PS G REPRL L O Tne poros
layer 4§ RaDhAGure@ @hplon 4. thérfBUedionbige p@@ﬁﬁe& ofrhé ﬁ@lyrrféf may
renmovi ng an environnmental condition proximte to the

includees plurglitpoBporen Adaptiysmagryia! inlodrhiarbe coxraay hel cel |
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I Sspose or proxinmate 10 e reac? € surtace d?

cells.t A@agtive Imataidls dlysiructudds thiy ﬂ'ﬁymbhldb attdgrenadl matanams,

conventional gas diffusion |ayer of .a fuel cel
other FHBUF QPR CPEPETRAR D céﬂFlFﬁfii‘IEH‘ef ct ot EARIHRRS iy include
temp&g@lpé %Pln‘?dlgﬁﬁﬁ EleBirical G RRTOBHE c!)x?(ﬂff&nsnay be confi gured
to erploy a’therno-responsive polyner. The pol ymer may
i nclude a plurallty d@EEHﬂébONAdaptlve material s

| uded t t
(002415 o ks YA THEIE b Sy TODERRIRL FORG B BT g 65 PRETE (o
grouﬁﬂf?of 88dtrdeBthiTal AUPTHY SrriPingY bebRndnsh Stihdedalrfeseimple.

also include active control nechani sns, other stinmuli,
The ecbfrctranlgelmgaitneliamam inclidsrfupifcellSneh eserdgsicoleesed fuel cells. The

ctecug PR EHs PR et b ORI o BencMEel o Ehg tvani

cells,[cRRE4IysAS, dlsRDIVIRI RIIF or ccﬁhlﬁﬁﬁt[dh@ lﬂﬁiftcifa [ExampRy of Ry cells
refer to an orderly grouping of electrochenical cells.
includmerotgns exghangp nersnbiamiel estls cdirachmethane], fuelgellealiipng fuel
I I I u
cts BB LRSIy BN A LU ey B e B0
Comlﬁ?lﬁitﬂoﬁs theyeoif NThelelectbahtmidabeells Tingy iatlad¢ metahairicels, sue dss

. may be galvanjc cells, ele troJ sers electrolytic
zine Refueb o, EBABY R

AH§TISN<OTt atio ffes of fuel cells
yincl ude “ | » dirhas
s g e s s

thereaf) mhyfmeihd@ai tlsctravbbmizal logersbatas 8efiblkelin gdiolesgr is phitdthat

( uel IIs r conhinati ons .thereof. The
may GE L, Bk Pramits el A R b BRving B Stonpreigsie s
comp%H&lﬁs fegrhted wath onkWe mdr€ fibSibleZdoRfpodérts. bAtfekibRStuchEclR
onbi nation thereof. [0025] As used herein, the term

layer" frlagxefol o @Iamqo@rm@mgmlunaasyecrf fuglselly integanied intp dredayey.

[002#]Bl y | ncfh dtern:? nﬂex1 l;éttw? li[lglll (%ml prz dléatl h‘fq arlr%l”uﬁ‘%f(}e%r%a

whol €0

flexitsit Slgdet GBRBITE Gﬂxﬁenlsﬁyiﬁllly haryi inﬂ@e@ﬂ@ctﬁﬂn ahd @hichgugports a
onents integrated with one or nore flexible

numlg:g gg@@épﬁlg; The fue] eslisppay faye petgyg areas of one type (e.g., cathodes)

that may be accessible from a first face of the sheet and active areas of another type
(e.g., anodes) that are accessible from an opposing second face of the sheet. The active
areas may be configured to lie within areas on respective faces of the sheet. For
example, it is not necessary that the entire sheet be covered with active areas; however,
the performance of a fuel cell may be increased by increasing its active area.

[0027] As used herein, “interface structure” or “interface layer” may referto a
fluidic interface configured to affect a local environment proximate to a fuel cell
component, such as, for example, a fuel cell anode and/or a fuel cell cathode.
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| ayer” may refer to a layer conprising a plurality of
fuel cells integrated into the layer. [0026] The term

wO pdoensdsbe two- di mensi onal (2-D) fuel cell arregl/Cazops/001711

refer to a flexible sheet which is dinensionally thin
in one direction, and which supports a nunber of fue

hef may. _have, active s of. one
100260161 (A8 Ssedireifs cofery gy HRlES (O bl BReRE IS &
contddtd, ot 1sf1ﬁ6ﬂnﬁfe foltRe 2P aRke ﬂi@ﬂceﬂﬁttha\f enchicRa ifferRBO§tARure that
anodes) that are accessible from an

is coaégwgqs mgaféeéé ahenvirpamegtal eonsitioneprpxinpigtodhe pyeommergsfuel

may be configured to lie within areas on respective

faces of the sheet. For exanple, it is not necessary

[0029hat t hAs esdd leeeis/THedtulet nagvrefeeth anl dspeaof i a\f@el aélea@ver
owever, the ({Jerftgr mance of a fuel cell may

whic Ay DEC e SSPYRG OF {19y Re ppihiesss aroqecmﬂa megerial
used%ﬁfé d3eee EQamgl‘eE‘BPfefal%Qéas idy WL ort§ holek nstlc?tF fRGH. porous
layer” may re lurdic I n ace contigured to
mateaﬁfseﬁlteraambtahyrlmh\plassagese nt proxi nmat e to a fuel cell
onponent or .exanpl e, ,a fuel I
100360 or A8 pardieekif elsfiog G0 [ Boay ous Crismal pradBiars” or
“envir6MMetal dBRANitIoRS S8r “aMbRiht BRRAMAHS hiplef&N6 ltfR?SﬁQl%OSIQfCI‘IC
contacts, or is proximate to one or nore fuel
conditipas it proKiraiey tere GavERef aciatesfacaigtustuse tilzethar shat @nﬁqummmu
re51d£:§r)]1n§10r %?r%lrltgla ue\élv{cg IOFEQ&SE}'%C I&ﬁ é]g,e rteﬁ"ézl?.lg‘%hgltlons mgy
includé end o @orendE Y te@bEhtule) aPlesIeREL hudidity 16wed]a Fo?lutant RYEL, a
whi ch ma){ be structured into the cover or may be an
contampRaitdencl. g ofhsr eytenmrl eonditiansi aFxtgmalienvironment ey éexternal
r » NG ” 0
condﬁ?ggﬁ?&sgpg{rj%ﬁrﬁn%{téeirc%ﬁ % c{} t g}ﬁgﬁgﬁﬁ{vﬁ%gmggt %ﬁay aﬁ Ite%ér to
morethasagesf.a tEHPaAiurda prssdrehe hemidity'levdl er ptﬂlutant level, a

t" or "ext condi ti ons" or
conta T T U1 EHRIL FBRUITa CORERN. envi r onment
[0031RY I ef REfefrholihE1@! msﬂéps%%t%ec\gm lob b @S chIf Weﬂ”fR@q ty

to a cover of an interface structure, wheth
accorging to dharearious emibddiseintss i The foe! collcevatd 08 ntvincledoan

eSS 285 S Bt S G SR Lol R0 RS
mateH@\Bkd tc?foPfllthdéRMsuteeMA| or &h&WHAFOLiRMAEe loBVik) ce‘i’lror a fuel
other external conditions. "External environnent" or

cell 13}@Xt &he ftel eddhenver dpEmay be partially onfiblytinlegrtaudvith o nerfacerof
enwvi nt so refer to e .than o
a fuel ?er'ibdr%%el ér%gtl%)%?'?ultablregg 1 g 8’5 tHﬁthgc ci é(i)r examppe a
plenmblhdlkbﬁﬂibylfm(&ile walls; WheaddtnéRt oledfehe flibRIWIEK includes a
xternal conditions in conbination. [0031] Referring

first flexiplp gheet suppopuesge OF mpse (ebeellsi Therfurdicebemay bevenrfiguos!

with anodes that are accessible from a first side of the first flexible sheet and cathodes

cells

accessible from a second side of the first flexible sheet. An inlet for connecting the
plenum to a source of a reactant may be provided. An external support structure
disposed to limit outward expansion of the plenum may also be provided. A flexible
fuel cell layer may include two or more fuel cells, substantially integrated within a two-
dimensional layer and a substrate coupled to the layer and forming an enclosed region
between the substrate and layer. The layer may be positioned in a planar or non-planar
configuration so that the layer may be configured such that it is operable when self-
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according to the various enbodi nents. The fuel cel
cover 100 may include an interface structure 102,

wokioel3wsy be structured into an encl osure 104PCT/CA2008/001711

inherent in a material used to formthe encl osure 104,
or otherwi se proxinmate to a fuel cell or a fuel cel

I I e.fuel cell cover O may be partially, or
supppfif oThe TR i 6 on PG M RCTaoriE pREP! it sy
suppbtt€in cotdct vayiekie fibleadlee fuel cell structures may

i nclude, for exanple, a plenumenclosed by flexible

[0033h) | s, Gmelastrigally payeredfevige agqerding &xihp variows gabodiments

k i deihinblLeX t] r. more
may G d4CER Bink defihink P th o Sp i e SHRRCL LIS RIS
electeinaltiepowdrad canporeacksstedircard ihamod of the ibusihgle 20thin Rger fuel

first flexible sheet and cat hodes accessi ble froma
cell arpygpay &5 daresed ppand synperted By s hougiRgavith fys fuel|cell aprgy

' 1 . f r
coex A it M IRl A WA Bt W56 e of o' SARLE g TR
arrayl iay {nchulewanlarabtypdiugitduel ofll ¢eeh hheing mcatipda hisbarbanode and
royi ded.. A.flexible fu ell. Layer may i nclude two

conn e EDpy 81 Bovetihe R tiet Yo ey someetint T
cathdde® df MR nitahélceliaingy baBssiBorkidbhtdndierGarRd st thOflen&ell

| ayer and form ng an encl osed regi on between the

arraysthptsfaeestoutwiardly anganay tehia dirggteqontaglywish apbsgint hiooadnontside

nar non-.pl [ CORfi atian so.that the.|ayer
or b b e R B P L P BBl oA o Sl o
the feetlctls upppidvweed thEhatefibesd tht Bodsusd. 11t @l lvalis¥Lémboiments, the
further conprise one or nore internal supports in

fuel eeblfoyex may bhPesidored @k imate ta sy outgrpogage gfrthe fuel cell array,
so thil Gkl ddilck %iRAMPLAHiACH! iy BEGOLMAIAntEn YL hudl S
enonodil y I ncluae a usi ng derining 0]

ments na n envel ope
covehdl.ng a surface, and at |east one

lectrigally- red conponent | qQcated in an interior
[0038f t he prgle. erchrsr 10ByeY e e Iterfice dayerthpt e
positfHind@ BRI 128 et UOPALS & ﬁ%ihﬂ%ﬁfagp Alche 194 b2 te?%nd
fuel cell array coextensive wth and su stanti al y

acrosg snistantialy an entane eatepl slrfackef therdnatosureTiRd, driemag ekiend
cell s each

N d | ur.al i of unit fuye
oo o BE AP St B S b
struc@ir@€ 02 maRbe ROWRIuréPtotdnBarle R pdrfmhdcdTWRE 88 or more fuel
conmponent. The cathodes of the unit fuel cells may be

cells Gaps ishownanpsisionegh withingthe snglosaice 1 @ intarrslected| secef] dnear maye

. - r . and . ,nma in_dire contact.,with
e RUL YRt ARSNGBt S80S,
featusds stidteasiivirts, fidled, slo®, b nedRYa fRoldOshtkiigNS GlteNMAR oI 618h

side of the fuel cell array toward the interior of tKe

combipaiionipereeln Thednigepseoticab B maneko ndideragaidaptiie
matcBQ GhIcRALYR BRHLEl S ERaBL BB, 2\ "oontact with
[0034]he antlleninteaface stayctire 162 anypkiopbraticttbeoelge ¢diatdduel
materclaﬁls,I such as atmospheric pollutants or excess water (e.g., humidity) in an external
environment. The interface structure 102 may also be operable to admit selected
materials, such as water, when the cover 100 is exposed to a dry external environment.
The size, porosity and orientation of features in the interface structure 102 may be

varied to affect the flow or to control a flow of a material to the fuel cell, depending on

the desired conditions.
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cover 100. [0033] For exanple, the cover 100 nmay
include an interface |ayer that is positioned
w@emgiosmse to a fuel cell device. The interfackCT/CA2008/001711
structure 102 may extend across substantially an
entire external surface of the enclosure 104, or it

ext t ibon of
100380 0% Dt RERES sRadte JoRBlY ofheBlabledf s 2t rere
selecléd oca ¥nbicortadiitil gofididotd Fnkrnfple! the ineriRrsiabee: F(f2 may

the one or nore fuel cells (not shown) positioned
be ingprpprated ifE BRendetie [ Yosp that ihisgemeratieiandmay be ghangsd to

prov{ie aﬁotflelv Inf B M eurk cligg 'hE%HQ differ ff&‘g gﬁ? | Haralid§ st}glzs which

Interface structure ures suc
may quydnd onhiht ersvirosheht] C(mdlltB:Bis ,prﬁemmt dwstnﬁabéfulelra]éell @peration.
r netwo an nbi nati o reof.  The
For QXﬁ'ianff 8‘&%1“&?&&815&5?%“%@8 |@aggwe fieraisg in apyemptifopment

wh1cH1i‘§ Kdtiagl dgy\‘gh&f'asvﬂ ddser, %lﬂ%ﬁﬂk? thtdrface rsﬁ*ﬁ‘ct,tﬁfe ﬂﬁterﬂéyl be

bel ow. The interface structure
conﬁ@p@déblt @setlm aeﬂnv1M®ew®mhedhoMnémea,l s&lph sm raxmﬁ;»rest Still

h wat.er
anotf IRERIG e REE LA B fonsR R RrASRE o5 Foriasmt abish i
cool 8iid wet; whele hHgthBBMtcdabOstAR AR eD2ARAS beRoARFlrbd 85l RS 1Esh
naterlals such as water, when the cover 100 is

envirgumeaieuhich iscolf §nddey e Tha kbevevixamnles ilustriteepossiblg, variations

th terf
oSSR LA, O AT Bl g5
Bothtlninatetiad aht cw tbﬁtu&s niedt @idyde dssocidi@l wie kheCitekface structure

d di on the desired conditjons.[0035] The
102 gy s ?éé%geds%qdéﬂftaé%eqmm%w afuclsd BT & PReratE Puen 2 witls

rang©bf éﬁQ[r@nﬁ@ﬁtQF50%Q1tio QalAlﬁBﬁ% Pftﬁelnst{lg%rs (flg?enﬂgetrfagg Strude@®® 102
cture

exanple, the intertace str
dispasedon p pmatoeobf ithret emctdsereelrﬁ)él mmmfelerkﬁﬂvdsbattlﬂ dte vakious

b h rovi de anot her
embq RN Al B et SFuGoe 0 fng heinplobae DRy tegoincident
strucifé! cihat thelehG® entlob & 10@&@%@8&%@ Mhd ﬂﬁ?erﬁ@é’ b0 so

condi ti ons present at the time of operation
that tjg for%@alﬁgalnéerclmmeeahﬂuterrlﬂaafo@(t@ﬂrtu dtel,mmrdﬂlzl mi}ycdyer 100. Itis
r use in ich is, hot and
oo GRQISIHKRE 1 Ue 4EGus PrB RS RSt B il o
directly corthdt(6r thO bérBite e aNb) tHE bRTo RbreUB 8 dells Bitlosed within
envi ronnent which i1s hot and wet, such as a

the epclpsyro s or thupterfagasrugiaire 107 way he epased anatrufremmeommcyr
more%ﬂ%@ﬂg é&%s%ﬁ \Jn%'in %n&lQSL? Wl"}qeo n%eoqtmtg%lfgaglﬂj ?Tglst?ls e

anotner I n ace struct
interfaondtigture d02 oy ussponditosnctanié oA br WMok nvimnaehdl and

The above exagples |Ilustrate ossi bl e vari ations

condifighs nga" P eFash HAIICOEAr R Sue! gel igrauds ta gptance the
perfollBRRBG A QB LS. FALFBRkeSRYY bOMNTEPbrated into, or may be

inherent to one or more adaptive materials.

[0036] The enclosure 104 may comprise materials such as paper, various
polymers such as NYLON (manufactured by E. I. du Pont de Nemours and Company,
Wilmington, DE), and manufactured fibers in which the fiber forming substance is a
long-chain synthetic polyamide in which less than 85% of the amide-linkages are
attached directly (-CO-NH-) to two aliphatic groups), polytetrafluoroethylene (PTFE),
polyvinylidene difluoride (PVDF), polyvinyl alcohol or polyethylene, for example.
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Both the materials and the features that may be
associated with the interface structure 102 may be
W@ edoeos®wed and/ or adapted to enable a fuel cel |PCHEZA200BO01711
operate over a w de range of environnental conditions.
Al t hough FIG. 1 shows the interface structure 102
ort n, of e_en Ios [
The cHRRRE s ShaR R FAuols S 6 3t et Bontieshbinagion
of thd dMoP¢ fike @ niitdriatd, bh€orlBdreaidd tﬁ\fk&nﬁeﬁi\lﬁﬁiﬂr&ylwfomiw frethe
coi nci dent structures, so t%at the entire encl osure
lnwﬂh@Mﬁﬂﬁyﬂ%b%%ﬁb&%@@mkhe interface structure 102, so
hat t
100371 ne" oneiedPERRY SeheldhE SOLARTBE BBRbiLal TRk RNERAHA o
may ;BHy@Icalljﬂ ot ttemiadliyaespoadioa ichangt $n oficher mmteealni/amﬁnental
structure 102 may directly contact

conditigps gyhaghepay Hicgideaemperatuss, arPcS?Séueré‘Icli‘c?é @ @OS@HEU%%BSUW
the p%%l%r@ssh{;ée g pg Aoidar) ]aolﬁlmlﬁlr’]t’?/ LS 1V EVAAGR FHefiiG ur e

ed apart fromthe one or nore fue
compoehdssandl‘mllxghe dAguotdinglyt the igerticestrnetuicO)2 mMigeemdraacothe

nore features in t face structure.102
perfofiptg e b cciri bt A sGhTES R B RIoTE T Ve satuge 104
Exanﬁ)@éﬁmftsh%e BeRtivEO matcdfiakandPatluge Waxéd) BbOR@r 0batifiRs.e
uel cells in order to enhance the perfornance of the

Therthogésporsive polYhersiraat alsebe nieyl aben pdantivp oraseread. imthsrmer
t, 1
e BB RL S S P S P Ry T b

temp@atup@ [Mife, suviRfriaial RAleydribed s thlsWﬂWe(IWa’ﬁMMSﬁds
by E. 1. du Pont de Nenours and C‘ogganyqk W | m ngt on,

of pHJE)d Thermorraspensive ltergendtigtipg Pphymgh &lxdrogs! Composed
or el T SRR LRI AOPRENTLA YU el et

J ourﬁiltoﬁ@h@ﬁecﬂi Pokater Bcien€e996; Yol 621 3/(11 Hllj).dh aﬂdmog t@thesho-

ytetrafl uoroet hyl ene (PTFE) vin l.i de
respoaﬁlfVF ¥ st @(XE %btrw rngafh@ %1reSBP EngWTSe‘Y]‘g‘

negatﬁ\%;stv%nlg’?yn% IR b@ ngédoweﬁ uifg lﬁa%ynﬂ@wnhlnégatfv%%wnﬁ%

nmbodi ed i n sone comnbi nati on of the above
behavibs ndgundare comligon offtbe oratarial byerddiouidie sweh es toaalbw the
n the nterfacgﬁstructure 10%

pores g ARBRE TP A0t & PR A AT LTUING CLOD TR Bbibiing

posite3RA hé@@v@fsw@m@gtrﬂla\ﬁlmeafsb@lto%rehh@t theaysiRAwaigHk pyrosity
chem ca I% respond to a change in one or nore

beha‘eim/@fitbm .afddivaodlmasersals that efibityariablel pedesity behavior are
descr%tﬁa i r@ gﬁ%on >R EERE'S ebsganlégg] wﬂﬁ T%Et%) &di'q%ﬁ/eﬁi’é}?ﬁyrr €,

par pressure O

Hydrpgtlt By Hlsao\laliljd? BSalC(rP%mrﬁ@GdI@ﬁmDNﬂd@rl@m/lQM 1319 hstz:z
Accordlng the interface structure 102 nay enhance
¢

ElseviigreScisaice bithisrbeansk "Nave! g Fom wish & iipdrical @{amgpqrﬁ%?h%y
Openba%d@&et Ib&ﬂe%imgrb ﬂ:%l}%%{n%.sﬁﬁﬁ shQéssful Synthesis", authored by

Masaru Yoshida, et.al. (Macromolecules 1996, 29, 8987 8989).

[0038] Thermo-responsive polymers may also be defined as polymers with
either an upper critical solution temperature (UCST), or a lower critical solution
temperature (LCST). For example, below the LCST, some thermo-responsive polymers
are fully hydrated, whereas above the LCST, the polymer becomes dehydrated,
aggregates, and precipitates. The opposite behavior is observed for UCST thermo-
responsive polymers. That is, above the UCST, the thermo-responsive polymer is fully
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Exanpl es of suitable adaptive materials may include
waxes, fibers or coatings. Therno-responsive polyners
woreg9mbess be used as an adaptive material. A PCT/CA2008/001711
t her nor esponsi ve pol yner generally exhibits positive
swel i ng behavior with an increase in tenperature One
h nate ial is |be n nth n
nydrgaif p4ERees PP he U ST R Ra v beetPe Bl acet it ha
precipitt &l REUST (Rhsitive) Behiereds Wdi e R0 BecdRdTRREShiIRE
Pol y(vi nyl "al cohol) and B (acrylic acid), authored
upon ffiereasinggemperatuess, waerediCST (n@g?tnféﬁl thefmasespoRs veRe lymers will
In addition to
becor bEE A e Btreatle bt i g posi t1 ve
[003%wel | i Rplyrhdre (tind exiebip ohanigeeintoldysphiobicwy inresp@at ity icreases

swelling may al so be used V%en usi ng naterlals Wit h
in terpRegatpteAEe KRR ORI i Piologiqah sxstems, Fenaamnle koYl

polyrhd?§ hiRR leh @bed @Wke%htﬂﬂmg 18fr B1GRe ﬁﬁn&ﬁn@ﬁﬂo r& that

pores to shrink wth an rncrease I n tenperatur
allows mntfomnaptonocssofg avet & wuw temprhiture tangg (b@pamtlme0£ ﬁdlymers

N R N N KON T R

Aqueb@disdiLanal LIREey.iRld, Pct@ﬁleﬁmphhts Eﬁfﬁdl&bbt@P(ﬂ%@ﬁCﬁéfmstry,
behavi or are descri bed in garatlon of ani ¢

Amel&@bﬁmﬁu@d Seriety, Y38y wa, Avg JGASIALS }Fibl7§ﬂ=e7r55 &elilayepy

reporlig3nacgeliaS s Thudin S Bl Bl By PR A Ra

assemmy fh IElsﬂ)dﬂs&th incieydds il tenfpakatiNe NaIah €8 uaéhatsn@ﬂemn@mﬁs in
Cl ose Dependi ng on Tenperature: First Successful

biologigspratems in RastgmiiediprsydveacedrMaterals iByal hedpely Tt-Mechanism,
Proca%ﬁﬁgg Qf@ﬂ’l%c the fntgx%gt%?na?gom@tﬁgfgr éﬁ@cga) g ég'géﬁlﬁe v, 27 2716 Feb.

no- responsi ve po
26-27 0Dy Bedlinghhin, B ash. éFheaftslgp é advzanlcéd ocateriall 1$Jﬂ¢mdinstrated in

erat ure (UCST or.a_lower critical,K solution
te"mstcg ?agﬁﬂtyeto(%&?‘gaSﬂ%‘uﬁeéieéﬂ&ﬂr@“r%éﬁ Wick (e IPYsE sone

crp R ARTOSBL R SLANE e W gl e

assocsagggt legimm@blcamduq@riebnfpl A atnegt mAteeiab pﬁp«b@irmé thbhawd mrwlish

the R EL ¥ FispoBhiveto (e bV R G PO B GF{Fan BOR sy hegeatifed
condlilﬂhsl yhysipadhtde, pM) PRS- k&& ®Y t‘h@ @rdfﬁsa_emélh@f tR® MWer two

becones dehydrated aggregates, and precipitate UcsT
distingpishatile %9“ funstipes gaads SAUPI0G Sysbl thateansenergy|inps élwelters one

funct‘?%x%ﬁ&{%@ cg'n&l%g%qg I?heI é%‘c‘&ecﬁ%h&%n a8 yng)tulfl 5 ll’)elc\é%%rc% nélg?the

er no-responsi ve po

two divricpoighabik finopeis riebd t@@@pmﬂtﬁmﬁ@my&rqﬂ]ob[&ﬁﬁﬂﬂlg domain.
Pol ymer s that exhi bit changes in_hydrophobicity in
By waxehexawle. ¢ nrofenaased polpmee wpedesigned t%%’"}k%\ﬂi*ﬁ cqnygrsion

of eleR B R iical theblyHoQERRal S¥FLETE. efero XA Ganddittion, under

specified conditions of temperature and pH, using the delta T.sub.t mechanism of free
energy transduction.

[0040] Research has been conducted in positive temperature-sensitive systems
for, but not limited to, interpenetrating polymer networks (IPN) composed of
poly(acrylic acid) (PAAc) and poly(N,N dimethylacrylamide) (PDMAAm), and PAAc
and poly(acryamide-co-butyl acrylate) (poly(Aam-coBMA)) by Aoki et al., and Katono
et al. These showed attractive intermolecular polymer-polymer interaction, specifically,
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pol yners have been used to nmake a timng |ayer for use

in instant photography that allows uniform processing
W@®p/0396%4 de t enperature range (Preparation O PCT/CA2008/001711

Pol ymers, The Films O Which Exhibit A Tunable

Tenper at ure Dependence To Perneati on By Aqueous

the o PIPG FyBHoBhE Y &P bouits: dBn CoREiee damaph g I ugh
in thé"[gl&s AHGs rdRBIH1AGR REng dRFswding cHdnpes. & Hayes reported

ymers that exhibited inverse transitions of

p
[004Hy dr opHthy (vinybhldping) ENGA bansldhivhg IRNs shewptba sampegature-

J.ncreases,in tenperature, an LI '
snsip R ok R e AP Shbio38 H AR .
PolyrA0u 818 BRew Rt €1, 2aV $1988); Tinandsrbtoat I, -HdpahanGemNetworks, 2,
Proceedi ngs of SPIE, The International. Socie

247 (M9 ching EhgiRebrn.ndydy Teolyq 5 328K 1993 Biym etfégé?/Agp?-rPolym.
Sci., g@l& 3?5@5 é{\é\@% restRRh %ﬁéé}%’&m%aﬁ%’ﬂ@l@ﬁ% BRI th ASolve,
non rate | t a

Ast hterms o e capacity to control
then fp&Gi dnidebhwefenstatinsrix af physiclly tchess linket pdymeric chain to

ool SALLT S, (L SSLLLENS POEAr By ook LD A6l KR e
stabl%X%QBQ&?B&%ﬁu@W&n%i eiktendéY to kin®B i@ original sifape.

efine e one In which the material is responsive
Propértied bftP YA rgelsalepeard srambibller weightcenesstratiemef agneeys sphigion,

temptgrgﬂ.ijr{arég%q S geiz?iu‘@g glgqﬁlfg?ge? ﬁg ?rr%%z%egthgw ’0?1%1&% e A %el i§H-

partidiltih i ShADbRnRARA! addiHathaieetica fielibeeautel of thesiabiuous
that an energy input that alters one function causes a

and mohemagandgeniciaocosmahibilitynRelyefher:anige clastopgrs. suth apBEB A
coupl ed the two distingui bl e functions need to be
and pé)i)p.ﬁetg?net BIULES IH%?I(S)% ﬁ%ﬁ%}?' fol di ng domai n. By way of
[004Bxanpl epthar RiiAbRI ddtap@satateaily ARy ildsddesiogs sithpe onenaoryy
out the conversion of electro-chem cal energy to
polympisSME). Shanegyempryepolyragrs stay Gesirmuiaigd by a HEnsEatysna PH

under i fi j 1] . t
B
are pblyais duutdriabnconfiglrd]to Rese and tespasl thestermad samoli éda i n

ositive tenperat - [ ti Syst for, but t
oot e SRR Y ST B oo By
y S g .
oy GRRRRSHs By POKE HEREACL bl hdgancspel witkl
dem@stryteachyprmdaogoeiugt that mderpperatwye-gtpotlgicddasedomNhg plaps

wans e Bby Bt o e FHaT DBk y s FIRBRE PR AL 2560 6o
+650P5hdrs fRE FrolSMP9 iRl &% uk& [Fahdkershiye M MbB0RBrics and
bondi ng. The conpl ex formati on and di ssociation in the

textilepNgcle atgeyIUce MPbl. Angther eranide afidisuitable $MB nedydnefade a
po1%@%%%%@#}6%@%%%@}%%_ (PVA) and PAAC | PNs show the

at'uresen
[0043] SMPs may be suitably configured so that physical properties, such as

water vapor permeability, air permeability, volume expansivity, elastic modulus, and
refractive index may vary above and below the glass transition temperature. SMPs used
to control water vapor permeability may include elastomeric, segmented block
copolymers, such as polyether amide elastomer or polyurethane elastomer.

[0044] Shape memory alloys (SMA) are a further example of materials which
may be utilized in an interface structure 102, in accordance with the various
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hydr ogel behavi or, and have been reported previously
(Yamaguchi et al., Polym Cels Networks, 1, 247

W@ 1®983965Msunenoto et al ., Polyner. Gels Net woP&KBECA208/001711
247 (1994); Ping et al., Polym Adv. Tech., 5, 320
(1993); Rhimet al., J . Appl. Polyn1 Sci., 50, 679

géQQng) Recent élgisear ch has, shown that PVA that is . ¢
emb Pae gr awost YMA pag Re piesh, Iy expaplenta fog figpigaporg size o
the mﬁé interfke QttﬂNc"ilhr‘ébe Yn Fersﬂén%e |td k&l iRahLHRl b&ld?ttb'ﬂ Budh®is

produce a highly elastic gel (Stauffer et al
temyeghtyreehumailty (@98®r phwda) ytimdhi Multiple §MAS witk matipe at

t d b te i X times
randi BT PETRLE B8 58 Vsl Ghur ¥ Sen GRTREAbfablplifh pybrGhnee
of tefifeffitiedr Foeix@hiple, BORER BV 6 M A WA dEFRHRE YEn§ibh tdriitratures

tenperature, tine of freezing, and nunber of

mayfcogperati vy fereyastuators et proylegayirprmettalpseptabilitar
Acc%&ﬁn | S,Sats tl#eqteﬁxggragﬁg ng%' &%lmt H'gcepstﬁ%rctn?ecw énc%dnfng {%le%MA

nNNocuous non-car ci nogen

actulwoescio hipaed. bvhér a/trarfédxiqnaellnpéraam oethe Iﬁaﬁtsmm ragtugtee s @ached,
PEBAX and pol yur et hane el astoners, al so _be used.

the $MQaasfuatariraptraqss PoABlercaAsErss &0 Hhsicafoges Aipeiterpperafare
1ncrérga§1'-5§ QSRR ﬂﬁ%@%n Pé?lllﬁ’e?ﬁgr% dr M decom 'SR ﬁﬁ@&%nay be

ol ymers may be stinmulated by a tenperature,
reachedy ed¢spltingrin thessecdrehs Mal awmmaumﬂar,tmg radd Gurther gdfdncmlgnhe air

enefal , . shape menory pol yners are mar pat er |
acced S bR TraRr el A ST fraegrs B e con BNRHA P f 1
cont?olféﬂ%g%t&lrﬁréhﬂ%h@@%}%s thé\QFMA h&O&br, Wmﬂnﬁf bQEpplled for
sui t abl e shape rrermrc{ﬁego ynmers are any of

exampleyinresphasecobasepliedwgnabpl asti ¢ pol ynmers (SI\/PUs)

00T TS e PGS i AR o e M

matdrfad gyt BeOvartedTAQEPotEeLto0dn éveroRReNAR EordifidiCh praYinkiey to the
bet ween approximately -30C and +65C). Fi bers made from

elecmﬂﬂ@n%& cplts ofstdg arr@ynﬁlp@epr@n@@e ﬁﬁxmdypmbl@rm@tgn%lnnay include

T L L e R

cond;gltaf/ﬂty copstiyimgr ovrliD4dhteBMPShapry obestmigtut@bfor example. The
confi %Ered so that ph?/sn cal properties, such as_water
€nvi

SHORAIIONS M3y, Ingfude neneia BOFS ©f 2 {rsmgrRsure, humidity, or

envxﬁ%ﬂ%ﬁl%bﬁ%mlﬁhgﬁfw& modul us, and refractive index may
vary above an ow the glass transition tenperature.

[0045NPS us éula¢cordaont woh theatagiouy aprodiptentseabﬁdpbltty ngalso be
w00, L B AL P SEOPLLEH PLpck, Ebol sy SUE?
heat€d ASte§iRke to[tQQﬁéha]SlF%PSxdﬁ?ﬂlPW h’%hin@@’ fhe @MIvedhRedal, one or
further exanple of materi al
more of the adaptive material properties may be varled The performance of the
electrochemical cell array may also be determined periodically or continuously
monitored.
[0047) Other examples of adaptive materials may include woven materials
having fibers or ribbons which may increase in length as humidity increases, therefore
increasing the porosity of the weave and increasing air access to the cathodes of the
fuel cells. Conversely, the fibres shorten when humidity decreases, thereby decreasing
the porosity of the weave and decreasing air access to the cathodes, enabling the

membrane to self-humidify.
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may be utilized in an interface structure 102, in
accordance wth the vari ousenbodi nrents. One or nore

wEkansessbe used, for exanple, to configure a POr/EA%108/601711
of the in the interface structure 102 in response to
an environnental condition, such as tenperature

m dit r ot her ical stinmull Mul ti vvlth
004K} 1 Yn e bl sﬁ%ﬂ%tﬁa@ﬁﬁ@gﬁwnﬂ@u L6 By e
ada;ﬁﬁlﬂh‘ 'uglﬁgﬁﬁﬁéc‘h%@ﬁ%&lns %ﬂi@lﬁ)ﬁﬁpldu'\zie\’or%vpﬁfrt H"av‘i@’%gﬁari%fble

nmper atures. For example, at |east two

apeltﬂulrfsf %quhngemamnsh atdapintlcmnp@r bat aoqcemphﬁyed @utmptatlaahlweﬂ rgsponse
ovi de nv ron

o ab AL oo BimBseiyr oxBY A SRRRB L e i ses,

[0049)e i nt eTHeatE Bl ctedrUing nddYZalsd distlodsliygictude aShRachment
actuators is heated. \Wen a transition tenperature of

mechpis; L0§ thatigsuiiablypopfigyred fephsiisally prddosipeteeal yopple to an
exte?rgc{] tefe@ﬁ{n%ic liigvﬁgd’i"ﬁeeat?a'cﬁmgll‘ftctﬁf {1 m 1*&')% trﬁa? l?:r aeﬁ'ckt ge

nperature | ncreases sti an |t|on
snapt errmhdfrcmualﬂe aftadhhenséodded. SMA act uat or may be reached,

sulting in the cond SMA actuato ontracti ng and
(0050} ¢ her Redertiag fyf ffﬁez AIPETSRRLVE é"et"b"{ anéwﬂ%ﬁ W@&S’OO is shown,
accdgteifngrt@ flel \)é?iloﬁs erthbSdimMs 2B MRE QLR JT0% 1P Iﬁﬂnﬁlbﬁgﬁ/ﬁq}rgto

ontrolled by a current applied across 't
inteefa¢eustituoture Y thht iwdigrnied ompp ldastch pdroon efkangitenali surface of an

res e.lo.a lie ignal . .[ 0045 In cordance
enclpSrR IR eThORRT eI Bt Cinfl oo el e by e Sheer Sikte 206
that @@@msa&k@ssrf@h@ frt@or FRV A RS érRtbshit J(RSPRE §@ce§sop1§t@ 206

environnmental condition in proximty to the

maydnelode o s¢ven orerfasgisiryctyfe 1(]8é1aamgayffer¢h@rpwpe& teyg. .o

ity R By AT TR Tk i S SbRlsongitop)

than&h@ fitst nﬁakace@ndaatd 202t Weedr@imigBt invihk WariOwedn®ddi@its ithél
shape or structure, for exanple. The environnental

remeshif acrenP1ainy 06 MY b éntershansed notheotadr agcess piséasai0arhaying
Tl s RPN, G900 BBy S o 0AR 1
withirathe &hsloslye 20amagd>el“ﬁnemdhs@hé t‘Dccasfis MApphie dla'yl tglmaillow

for exa e. dapti.ve mater may be heated in
Cust?@gzﬁsﬂ%g 80916%3969% e infeghapges |I%aterws HRENPH GOToME

mat@BAP¥ensTRERE bidiiterORRY 95 Jm{z@d gg)ﬂtllaﬁalaa‘flﬁaiﬂlélrﬁ mecham?ms

mat érial properties nay vari ed. e perfornmance o
210 a2 B} leéley bo otvdiried slhat mylbea:lonﬁgurﬁdi;o alupte the ad&seplaierﬁé)d to

I 0 Iy, or ¢ nuo nitored. [.0Q47] O he

the Lo a0 antiif apine e te bk B T PRErorie gt fespetively.
[00STRt er i alTe bavdrng0f driRksore rtherré&bfihﬁ? bkl f?hneﬂﬁ}’ac'nﬁ% §E8E

in length as humdity increases, therefore
adaptive material, and the removable access plate 206 may be configured
to take into account a set of selected environmental conditions, and may include
features to enable optimized performance under such conditions. Such an arrangement
allows the cover 200 to have adaptive and interchangeable capabilities. In addition, it
is understood that the foregoing optimization may be accomplished where the cover
200 and/or the interface structure are interchangeable.
[0052] Alternatively, the cover 200, its features, materials, or components may
be adaptable or may be optimized for a given set of environmental conditions.

Depending on the environmental conditions, it may be configured to allow more or less
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i ncreasing the porosity of the weave and increasing
air access to the cathodes of the fuel cells.
w@eowessed y, the fibres shorten when hum dity PCT/CA2008/001711
decreases, thereby decreasing the porosity of the
weave and decreasing air access to the cathodes,

..enablin he rane to self-humdify.[004 In the
oxidgaltp as&eg%ﬁpsaaﬁrﬁeﬁ@%@?h% el hlayaraky g v v hgpandigr dry
condpfforBIAPIAEnHSE AtnibriR IO HAR subREMoAyifg out.

ouvre or a port having a variabl e aperture.
UnderswhlpinGeinmeenégd conditons, theyober 280 amior thiidst interface structure

automatical.ly in respon to an applied. signal, suc
202 §8 FFGhockBinthndt SGRRRS i Bh AR AR (5G] R o e
cathbdig| toGR¢rkase ANEEbi LD MR ioBleScha@fE meidldng th BEF-HERIAR. In
attachnment nechanism 106 that Is suitably configured

contgagst, yageyicamirpymenidl/copdisipacthps inglude highdpveds efdwanidity, the ion

| ; bl 0 .

g S e S e

confiduraiCtorirgrtasd @it foes to the OstBdddefoe exdngle b ifdréasing, thé@pore size
perspective view of a fuel cell cover 200 is shown,

of a%%gm Pgterigl eareprising Be diryt iyedacretusturers {2 anddhe sesppd

interfR¢ &fudilde JHRY of ﬁlﬁlzﬂ%%f‘ fhofd fotbus fHsEhiRGEe SHidGEYDS aﬁ@@r
that I's forned on at” | east a portion of an externa

secogdinfterfaesfrucnreetifl ds tireevaidds embedimests, it & undestead tRGGhe

| i ncl bl | ate 206 that
Sﬂmg€¥ﬁgﬁ§%éb@§§§95§%5%f$$%§FW§#aggff?oﬁ gfethe enc?osure

[0053P4. Thenhaeeess Bhvat 20@0Bd/TRYh MEH Mierade SACARE 202 and the
interface structure 208 having different properties

secofié inferfacg stin¢thesr A% mayradisithypth mepland and througbplanesenductivity
ot FRPURF RS Habub PRI AT B ARRH A e

ure cor )

exanvsle | i0 Yige efoasl enBoditentshi-lemediabibeti ACeRT 6wt latr 206 be
may be interchanged with other access plates 206
pronpicd argossiaF fuek eetilayen 40 Brovisdeieyen bumidificatinn of thgdon-exchange
r C B ‘
A L e
fuel acltessenpl ate 206 may thus all ow custom zati on of the
eable materials,

100336 ous e 6o VRS EHOO FEHS Urafiops Srib PGB fuel
cell éntg}'ek %@@Qiscw@@éd 3L nfl RCBABRS re MRFNEAMEEBELed 1P a ﬂng-utﬁﬁém

e included that “'may be configured to coup
and/ecasysengttiafaghi20 @ctoss fuebcadnleyars Uoe e2:0vple sand it acaodayice with

th closure 204 to an electraonic. device, .
the yBEpERTP GRS BaRE §Re FeBSalions,or hler psnines) closer o
the ddge 6@k acivyarbLofMBiheMBdIhas havcatreRitivaly ERPbE Mver gorosity
material, and the renovable access plate 206 may be

compased foyfgpieestedoseiteethe penterad dhauantive arcatof effudd selddireperties of
the f&iR{teS %%%t\ﬁtieg 9({‘1%'(;11(3';1&”0%’(15@1%95@%9/ aclcQs%lt(tjI %ee cell depending on

the position relatively to the cell geometry.

[0055] In the various embodiments, aspects of the cover 200 may be
exchangeable or disposable. For example, the cover 200 may comprise a filter element,
which may be disposable. A filter may be used in environments where there may be
excess levels of pollutants or contamination to prevent such pollutants from reaching
the cathodes of the fuel cell layer. The filter may be configured to be field-replaceable
at the discretion of the user of the portable electronic device, or as necessary. In the

15



10

15

20

25

30

features to enable optim zed performance under such
condi tions. Such an arrangenent allows the cover 200

wo eoobaswsadapt i ve and i nt erchangeabl e capabi | i PCEEA2008/001711
addition, it is understood that the foregoing
opti m zati on may be acconplished where the cover 200

and or,. th interface structure are i | e.
ario oS e LGRS, % RESRAEGr LShRE AL
remo\rﬁﬁteegfclcégs atdpogonponent s may be adapt abl e or may be

optimzed for a % ven set of envi ronmfnt al . condi t}]

[0056De p endReFrong ¢ v PERPRSHY &V 1eBoRfdin &lesronic; Sb’“ﬁ’é‘y"
i A e g

cell CJSI\Q? 36?,(11(/1&'6}'1 eiay igchindd, fdr@:lxsmphnariymf thx ethbodjments cinsed of
a fuel ce e s ct to dryi out .. Under, suc.

conncgfig PRI A TIbGR ¢ forccons desiierBaGey et roragiigth a

fuel ct:fl t&ter30% erl"fl@@l‘éct%rﬁé‘ BLHES3 O&%aﬁﬁ‘@c&dﬁuﬁ%‘%@ e réhbRibiyace
structure 208) be conf |e%uredto reduce air flowto

engageleo datfhddneﬂ covey 3|oa cTlzatiel ¢ehlecosipr 302tpayinctude opgar more

Az
L e AT A R M AR e
308 nﬁHﬁf’BeQiohﬁguﬁeB@o é&fﬁ)leethé Inangell berpRane ﬂﬁalélebﬁomb dpeicé 804.
["oodi n?@ and therefore the cover 200

[0057donf i gUhec¢lactronigdieeias 804 may findygderacallylar eémowéelhwhone
R D S AP A Ry

displa3D&pérbshabacaet viddogsldyre,a hddient teviee, 208evidion, attiahéraittag aa
nor ewgor ous first interface structure %OZ and/ or
receivgp@diedtinst@iigea Sadiighic t BIETLOBIS R RAEOIFROPY Iource, or an

elect:SIP Y ﬂ}?'&;&m Ikt Thuscé{}%fi%fﬂl%g’gorﬁznﬁtall Bp&arfsﬁﬁa%gl c]ell ora fuel

Nt erface SLFUcCt Ur be opt i onal
cell sjisttmh incthding o et eRBSucea fiotexamplbe The caver 302 atefratigely may

coma e 2 el S8 VI GRS e o
[0058]ONdUCtR bW g%@@ 0G4, taYpepdpebiptehiéw d¢ hBleStr@iiél system 400
products of The electr ochenmi caI reacti on. For exanpl e,

accondmgtth ehev\eatrloom smbodingntse dhs electiont ayséerd 499 mayunglude of

B M R e T

be suBRARIAPLIUSE WathS Jubficd bifthe 6Rbirsnic déviasl4. i The dover 404 may
enabl i ng bal anced evaporation froma fuel cell syste
inclufersaqr meretipferace syuehees\ip; ugeuppdy AessHped, apdan Yptiona

attaclaﬁéﬂégrgégg%{ grg Bg'ttc?gou%é) {h@ %o%ét‘%m ¢StHe eﬁ%\?@gm%@%cg 402. The

( e configured to i'stributed in
coversd(4anayibd ﬂ@shmranbldtmlaayy]mntemmahé clattiamic deviaest)2f srethat
cell layers. _For exanp and (ien accor dan W|th he

it (50 GGG REHE VP g TG & Fspak the electronie

devmggf()&pratlons or ot her openings) closer to

[0059] Referring to FIG. 5, a perspective view of an electronic system 500 is
shown, according to the various embodiments. The electronic system 500 may include
an electronic device 502 that may be operably coupled to a fuel cell cover 504. The
cover 504 may include a removable access plate 506 that may further include one or
more interface structures 508 and an optional attachment mechanism 510. The cover
504 may also include one or more interface structures 510. The cover 504 may be
interchangeable, and the access plate 502 may also be interchangeable, therefore
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the edge of the active area of a fuel cell may have a
relatively higher or |ower porosity conpared to

wo eab3%ws4 cl oser to the center of the active aP€RCAL008/001711

fuel cell. Properties of the features may be varied to

i ncrease or decrease air access to the cell depending
inoreihel 88 BAY) &1Lt B ARGk BIRGH e BONEL b with o
fhdcebwﬁﬂoﬁﬂﬁmﬂﬁuﬂh&m@&dﬁﬂngeable or dlsposable For

the cover 200 may conprise a filter el enent,
1006%| c h r%afers@g & Elfo Sann @xm%@qdi yigws of amgleptgonic systqm 600 15

showﬁ,rﬁ%}: AIHERD e WRRLE hBEdifmeTRY ThE sfgf&ﬁ %90 L&g,%au { an

pol Tutams or contamnation to event su pol'Tutants

electrbnio rdlevieaém tigt tag fmi’(eln dldﬁm:leclfretdse 604 ednfemirdd toayeive oeer
conf i d to be fi ace ble at

moretﬂrﬁé 3‘ ?@Fétq%gnarlﬁif optwalueresy nﬂﬁ%ﬁﬁ—gﬁrg 88 dudicy gaper

cond@iSIYlhg €or cBMmbRttiBRE BedS, XNhl&H"mﬁlﬁ 4 @E)ér%@ BIRed BB Sl cell
Iter nmay be incor por at ed 0 of accessible via

layers. Heherfaplseddbyernefemay memferezb(a@pel[ablymppledﬂ@ thej eﬂ]@momc

deviel K Aty ECTRESOLITRs e P B hurtbE Slebing odtics 6 &

may &y;ﬁisﬁmna@@n fmyfuelr&lm@g%rs%()‘w ehedBéll cell Q¥ &dr 698 fmayWhiteBe one
may include, for exanple, any of the enbodi nents

or mogg Hrerése atrpiuies ARSEs iPsryiovshidaseribeds Aftaghmpis 512 may also
[ C I

optlorﬁhl&l cto[lgl@ tfre gtglg} 8(%1%0&? g?%(trr%ﬁcl: g&devﬁz‘;‘ CB Igas%g tHg
combmanbm gfithe (fuél&eb tayesmiueabdlycopg age dpticnallp @tﬁdﬂ akpe6$|(b g
cov ﬁOZ Th fuel cell cover 302 may i ncl ude one
fuel g ges, HHAUED | ANE il {FP eSO reRYAgFe ficogyform a fuel cell

e y be
AL O
[0061¢] ect r AhieAldtreétdep@0uied [@OBTHly Pith 1 €t R ofii. 22(betwiatlew the

i ncl.ude a ul. ar .ellite nho
readepRAuIGRly aSEr T e B B BF RechBish USien e e Rbiteal
is subGAARINVRR theurflefSRiAlifg tRAGENAPHO be Asél BRhRYpretorRhis A2l
audi o or video player, a nedical device, a television,

scopegprmpegningiaf tlea-claimsr ecei ver, a |ighting device, a
flashlight, a battery charger, a portabl e power
source, or an electronic toy, for exanple. The cover
302 may contain all or part of a fuel cell or a fuel
cell system including a fuel enclosure, for exanple.
The cover 302 alternatively may contain no conponents
of the fuel cell system as will be described in
greater detail below [0058] Referring nowto FIG 4,
a perspective view of an electronic system 400
according to the various enbodi nents. The el ectronic
system 400 may i nclude an el ectronic device 402 that
may further include fuel cell cover 404 that my
optionally
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be substantially flush with a surface of the
el ectronic device 402. The cover 404 may include one
wW@rooss®ws4 nt er f ace structures 406, as previ ousPEI/CA2008/001711
descri bed, and an optional attachnment nechani sm 308 to
coupl e the cover 404 to the electronic device 402. The
cover 404 may be flush stantially flush with the
el ectroni c device 402, gggﬁﬁggt little to no exterior
profile of the cover 404 protrudes froma face of the
el ectroni c device 402. [0059] Referring to FIG 5, a
Whatdgelawesdiisve vi ew of an el ectronic system 500 is shown,
according to the various enbodi nents. The el ectronic
system 500 may include an el ectronic device 502 that
1.  mayflstcdpervabtomprinupd:ed to a fuel cell cover 504. The

cover%ao4 may i nclude a renovabl e _a Ceﬁi | at e 506
t RN g*;cefﬁ?rlewe’r PTOXETAIRE iredr Grorried oplhy whpigdpthe interface
structﬁﬁer 1's' ConK g?ﬁecﬁ@%fﬁ@@orﬁrbr%rb efdtordldneit Bgfd?floﬂ%!?ﬁﬁia% the
. The cover 504 may al so i nclude one or
Oneorﬁtm¢ﬁ@b@ﬂbtructures 510. The cover 504 nmay be
i nt erchangeabl e, and the access plate 502 nay al so be
i nt erchangeabl e, thereforeincreasing the ability to
2. adjheStiellcbr covetiof eRIE N #hereRNEE trt@fice REBEURY contprizSN1a&st
with a fuel cell enclosed within the cover 50 0060]
one oRet adapfivg material @d Hremnyallg pote dtry¢teng configured teaffeco A
or mo?%%ﬁxgmnﬁq(%?ta'l gﬁ(p@&%gg{ g{?go I&% (gnenOé‘lHSOd‘ uel Céﬁ;f‘ act roni o
device 602 that may further |nclude a recess 604
configyred to r celve one or nore fuel cell |aye
3. gdde f%ﬁ&e EpYar ohalaiy 1. wherewr theriterfaog sirugthretingly ﬁlter
i nati ons thereof
clemet %Iﬁ’g‘r}rlg?i tggwg%gfa y c@uwpﬁggnftagmt? n?lgb fuel cell |ayers.
The fuel cell layers 606 nay therefore be oper abl y
cgyg % g t he Iectronbc devi ce A fuel cel
68 ST SECBHR L 1 BFTEH B iier S PR Forias ebleast
one 0B dehani@ylyRenBRAVeh oG ﬁﬁ‘oﬁsr}ﬁatéﬁ'ﬁ|ha9§1h'mécﬁ¥1ﬁ5§ll)ﬁ 06.
The fuel cell cover 608 may include one or nore
actuajed@perfie®e structures 610, as previously described.
Attachments 612 may al so optionally couple the cover
608 to the electronic device 602. In such cases, the
5. Ccambiffeictldbowd of BRirh UeWhé&eln the a@fRe sfru&hre%lﬂprﬁ@é‘/@é’hape
and optionally other aspects (e.g. fuel cartridge,
memary gieptiyg MaIddi ng, val ves, pressure regul ators, etc)
may forma fuel cell system which may then be coupl ed
as a fuel cell systemto the electronic device. [0061]
6. Tﬂ“dae/ﬁlnﬂtceldicd)verr of plaow 2eHertin the agepyiveviaterid¥ isCedpoksive to a
1.72 to allow the reader to quickly ascertain the
changg g g % LRAreFS T Oyne Rl ONdIgAT RIGKIARLE & Y e g or meg fuel
cells. Abst r act

7. The fuel cell cover of claim 5, wherein the shape memory adaptive material
comprises at least one of a shape memory allot (SMA) and a shape memory polymer

(SMP).
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IS submtted wwth the understanding that it will not
be used to interpret or Iimt the scope or neaning of

W baooswmssrs. CLAIMS What is clained is: 1. A furtT/Cabdos/oo1711

cover conprising: an interface structure proximte to
one or nore fuel cells, wherein the interface
8. SHRHEYTE, Ye? %?E:f&g-tf jl egfhér%inati‘lg Sﬁt%rfa%@ %trﬁ)f:]tu{g)l'é gonﬁgured to
envi rohmental ~ conditibons proximie 10 e one or°nore
affectfat@lmidi) lesel, 3.tenipedatutis b poBltanidevel andh cohtamifaht lewbler ei n
the interface structure conprises at |east one of an
proximatede itheconger épqrg fued fellsa r enovabl e porous structure
configured to affect one or nore environnental
conditions proxinmate to the one or nore fuel cells. 3.
9.  THéeffualceld ebverobdekrim df fucthar enniprismeansdcnedsipdate postidreden

structure.includes a filter. el enent configured to
the fugl Eqt oo S PR st iobl i BRI, 01 Bt e
cover of claim1, wherein the interface structure
conprises at |east one of a nechanically actuated vent
10.  ardedugdsedgevaret elaim P, wheremgheradditionad anterjacgstruetuesdon the
tur The f . ce ver, | &l r el
wossfREIS Mo pe B bR Sl By
adaptive material. 6. The fuel cell cover of claim 2,

wherein the adaptive material is responsive to a
1. cHdsdeclicall speer of clapn &, wheredhaaeaesl platsigiraniayaly engageable

ith Mk o1 QBY Eoyep. the one or nore fuel cells. 7. The fue
W ce?%icové?ﬁﬁ claim5, wherein the shape nenory

adaptive material conprises at | east one of a shape

12, THBRRlEel byet Abglinh g Y BpE ARG i S RCiras PPt o

condigtikscture is configured to affect a humdity level, a
tenperature, a pollutant |Ievel and a contam nant | evel
proximate to the one or nore fuel cells. 9. The fue

I f cl.aj , ) i si
13. 5 eS8 pPtor 2 Bl &1 il iR PR b Al RRERR B on-
condwiveddi ti onal interface structure. 10. The fuel cel

cover of claim9, wherein the additional interface
structure on the access plate conprises one of an

14. aQ@ﬁki&ﬁl&R&ﬁ%B&kﬁ%ﬂg:a renmovabl e porous structure.

an interface layer coupled to a fuel cell layer, wherein the interface layer is
configured to enhance the performance of the fuel cell layer with respect to one or

more selected environmental conditions.

15.  The fuel cell cover of claim 14, wherein the interface layer comprises one of an
adaptive material and a porous structure configured to enhance the performance of the

fuel cell layer.

16. The fuel cell cover of claim 14, wherein the interface layer is electrically

conductive.

17. The fuel cell cover of claim 14, wherein the interface layer is electrically non-

conductive.
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11. The fuel cell cover of claim9, wherein the access
plate is renovably engageable with the fuel cel

w@onwen396iL. The fuel cell cover of claiml1l, wheeBCA2008001711

interface structure is electrically conductive. 13.
The fuel cell cover of claim1, wherein the interface
structure is electrically nonconductive. 14. A fue
cell cover, conprising: an interface |ayer coupled to

18. a Tuefueadlll covaysfrclaimhier; @hbreihge iimedadedayer liaseatovably
configured to enhance the performance of the fuel cel

coupleyipethe fipel gelf Byplect to one or nore sel ected
environmental conditions. 15. The fuel cell cover of
claim 14, wherein the interface | ayer conpri ses one of

19. arredegtanwesys&irecanagrisengl a porous structure confi gured
to enhance the performance of the fuel cell layer. 16.
The fuépeg§F9m8§9§FQof claim14, wherein the interface
layer iofic 8 Blotd fueBdil¥ operaBlycolyied tolthe elddgohidlevie€ dnd
cover of claim 14, wherein the interface |ayer is
el ect r iapantesfageoiiaofopiokieatd ®, thahee prmprecal cellpweierein

.claim.l14, wh in the inter r i V.

the infes B e Baf SEmbR P BRen Y Bigh Bl B ERRL dortac

with By 9he€ bt @orgfuklsdeflg: an el ectroni ¢ device; one or nore
fuel cells operably coupled to the el ectronic device;
and an interface structure proximte to the one or

20. ma[rfhg eiéé?rbni‘c‘: %gétém o%ﬁ'irﬁ'lg &/H@refnr{flf Elfe@t‘f(g-nié HEHES Wrlprises one
affects one or nore envitonnmental conditions near or

of a celhulaoptoacta satdllitetphen®agesonaaligitdl assistae(PDA),20aptdhe
electr?nic Bﬁsteq%%i claim19, wherein the %ﬁgﬁtronic

compye RAEHTPIIS BESYHe CHPPYCT & CPTPHIET BHEHOTY -8 W'V Pi t e

persoR{1008i0 @ RROSANRE, adh&ditAlde#es i SERPsicnPPRAAnsfittb@R TR iver,
conputer, an ultra nobile personal conputer, a

a lightogdenies, adtasklsghtrabatiarydéwpdenys pataplerpooveasowrod ted ar

I tvi_dﬁo pl ayer, a nedical device, a television, a

elecpPs i tter, a receiver, a lighting device, a
flashlight, a battery charger, a portable power source

and an electronic toy. 21. The electronic s¥sten1of
21, c|Therplergonigisustenof glaimddswhereiot dgasia partiom et theteterfagee

structure is electrically conductive.

22.  The electronic system of claim 19, wherein the interface structure is electrically

non-conductive.

23.  The electronic system of claim 19, wherein the interface structure is removably

coupled to the one or more fuel cells.

24.  The electronic system of claim 23, wherein the interface structure includes an

adaptive material.

25. The electronic system of claim 24, wherein the adaptive material includes a

shape memory material.
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25

structure is electrically conductive. 22. The
el ectronic systemof claim19, wherein the interface
W@ R00908%6£ is el ectrically non-conductive. 23.Pdn€A2008/001711
el ectronic systemof claim19, wherein the interface
structure is renovably coupled to the one or nore fue
cells 4.. The el ectroni,c.system of .cl ai 3, ;wherein.
%. ¢ petiscBopiscsigPol e o) REHEtET s i livgpiighve
gas ddusiohlgyeg i €dritau mGthsansdl @i lily @oaicohdifbtiveMREdide stri@ure and
adaptive material includes a shape nenory naterial . 26.
the ongr rapredvelsalle system of claim 19, further conprising
an electrically conductive gas diffusion layer in
contact with an electrically non-conductive interface
27. stA nethoddonoglinibmgahepaformane dficfueloelll syste@i/ cordprigitidod
for optintéjn% tqe ﬁ rformgnce of a fuel cell system
conpri FAYgIingadvelfel@ystragl cell 1ayer: and
positi %bi‘f'ign\ﬁ;\lg ah@ﬁt@ffﬁ&Q%ér?Y&{imQ{eqaf kRS defl 14028, WiGLin
cell |ayer, erein the 1nterface [ayer 1s résponsive
t dhaintdréngs layons responsivnivat ekt @erediirommerpaloonduive t o
t he fueltc§$l lﬁ?ﬁf' 28. The nethod of claim 27,
wWPEPEIMRCI8 e PSHTRJ2H i nterface | ayer conpri ses
contacting the fuel cell layer and the interface
| ayer. 29. The nethod of claim 27, wherein positioning
28.  arfbermpethedefcclainy &l wherin pestionpesn ingaifasg layer eqfaprises e
' [ . fuel cell layer. 30. The
comagrggi%?%é%%efl E%lﬁ’i%&?n?@’thg nté‘%}ga}cﬁlfa&g%i tioning an interface
| ayer conprises positioning a renovably coupl eabl e
interface, | ¥er adj acent to.the fuel cell layer. 31.
29. Tﬁfélemth%ofi} aig) %, Wherein positinning sryinkefase laygpcamprises
AT E : ally replacing
posiiBRRRR ath e ekl R 1 B R TS o 27
conprising automatically selecting a property of the

interface, in.response to a.change in at | east one
30, i oA E poUSIEL & ke LB Bt oraaes

positibA¥Ea-removably coupleable interface layer adjacent to the fuel cell layer.

31.  The method of claim 27, comprising selecting a property of the interface layer

by manually replacing the interface layer.
32. The method of claim 27, comprising automatically selecting a property of the

interface in response to a change in at least one environmental condition proximate to

the fuel cell layer.
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