PORTABLE FUEL CELL SYSTEMS AND METHODS THEREFOR
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20  the energy is released as a combination of electrical energy and heat. The electrical
energy can do useful work directly, while the heat can be dispersed.
Portable electrical devices, such as cellular phones and laptop computers
(among others), demand a significant amount of electricity to operate. The primary
and optionally secondary batteries that currently provide power to these devices are
25  reaching performance limitations. As such, it is likely that battery sources may not
be able to provide the necessary power to future portable devices, which will likely
require even greater electrical power needs. Fuel cells are a viable alternative power
source to traditional batteries, but are currently limited by their relatively large size,
low energy density levels and insufficient power output. These drawbacks of
30  current fuel cells are the result of, among other things, the awkward integration of

current fuel cell components and positioning requirements in electrical devices.
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t o f @Haphaple with the fuel reservoir, thereby forming an enclosed region therein. The

at least one fuel cell includes one or more flexible walls comprising an anode or a
cathode of the fuel cell. The flexible walls are structurally arranged to form a
reactant plenum and are supported, when pressurized, by a portion of one or both of
the fuel reservoir or the system cover.

Embodiments of the present subject matter also relate to methods of
fabricating a fuel cell system. One method includes forming a fuel cell or a fuel cell
layer; coupling a fuel reservoir with a first portion of the fuel cell or fuel cell layer

such that a fuel plenum is formed therebetween; disposing a current collecting
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10 varlous embodlments discussed in the present patent document.

FIG. 1 illustrates an exploded view of a fuel cell system, as
constructed in accordance with at least one embodiment.
FIG.2 illustrates a cross-sectional view of a fuel cell system, such as
along line 2-2 of FIG. 1, as constructed in accordance with at
15 least one embodiment.
FIGS. 3A-3D illustrate cross-sectional views of portions of a fuel cell
system, including one or more fuel cells and a fuel reservoir,

as constructed in accordance with various embodiments.
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practice the present systems and methods. The embodiments may be combined,
other embodiments may be utilized, or structural and logical changes may be made

20 without departing from the scope of the present systems and methods. The
following detailed description is, therefore, not to be taken in a limiting sense, and
the scope of the present systems and methods are defined by the appended claims
and their equivalents.

$e.%

In this document, the terms “a” or “an” are used to include one or more than
25  one, and the term “or” is used to refer to a nonexclusive or unless otherwise
indicated. In addition, it is to be understood that the phraseology or terminology
employed herein, and not otherwise defined, is for the purpose of description only
and not of limitation.
If they are going to be used to power electrical devices, such as cellular

30 phones, satellite phones, laptop computers, computer accessories, displays, personal
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electrochemical reaction layer In one such example the cell mcludes an ion-
exchange membrane with a catalyst layer on each side thereof. In another such
example, the electrochemical cell structure includes a plurality of individual unit
25  cells formed on a sheet of the ion-exchange membrane. In the fuel cell system 100,

the cathode 108 of each cell is supplied with an air containing oxygen as an
oxidizing agent, and the anode 107 of each cell is supplied with a fuel, such as
hydrogen.

Many structural options are available for the fuel reservoir 104. For

30  instance, in one example, the fuel reservoir 104 may comprise a cellular fuel tank in
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25 Power from the fuel cell layer 102 may be gathered by a current collecting

circuit 106, which collects the current generated by the fuel cell layer 102 and routes
it out of the system 100 via a power output connector 116 or alternatively into the

conditioning electronics section 120 (e.g., an electronic conditioning circuit). In the
example shown, but as may vary, the power output connector 116 is attached to both

30  the current collector circuit 106 and the optional conditioning electronics section
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25  diaphragm, a regulator valve, and a seal member. In such an example, the
diaphragm and the regulator valve are movingly responsive to a pressure difference
between a first chamber pressure and a second chamber pressure.

In example shown, a fuel plenum 212 (FIG. 2) is created by positioning the
fuel cell layer 102 adjacent to at least one surface 150 of the fuel reservoir 104. A

30 perimeter of the fuel reservoir surface 150 adjacent the fuel cell layer 102 may be
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brazing, crimping, gluing, thermal adhesive, pressure sensitive adhesive, or one or
25  more mechanical structures (e.g., fasteners or protrusions). The mechanical
structure may optionally be releasable.
The porous protective member 118 may provide protection to the fuel cell
cathode 108 while still allowing air to flow thereto. In one example, the porous
protective member 118 protects the cathode 108 from interferents in the ambient air.

30  In certain examples, the porous protective member 118 may be disposed adjacent to
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in the opposite direction of fuel pressure 202), further providing efficient contact
between the components of fuel cell system 100.

25 There are many options for the fuel cell system 100. For instance, in certain
examples, the fuel plenum 212 includes a size less than about 1mm in width
(wherein the width is the distance substantially perpendicular to the fuel reservoir
104 and extending from the fuel reservoir 104 to the fuel cell layer 102), while in
other examples, the fuel plenum 212 includes a width greater than Imm. In certain

30  examples, the current collecting circuit 106 may be disposed underneath the fuel



cat hode 108 while still allowng air to flow thereto.
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At 406, a current collecting circuit is disposed adjacent to a second portion

of the at least one fuel cell. In one example, the current collecting circuit is
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are many options for the fuel cell system 100. For
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r es e2pgng othqy shings, a weld, a solder, a braze, a crimp, the use of an adhesive, or one

or more mechanical structures, thereby forming the enclosed region 504, as shown.
The one or more fuel cell layers 102 may be disposed in the enclosed region 504
such that their respective flexible walls 502 are structurally arranged to form at least
one reactant plenum 506. The one or more flexible walls 502 are supported by a
portion of one or both of the fuel reservoir 104 or the system cover 124. In the
example shown, the cathode 108 may be accessible from an outside of the flexible
wall 502 and exposed to ambient air via air access ports in the system cover 124,

while the anode 107 may be accessible from an inside of the flexible wall 502 and
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fuel cell into the enclosed region includes arranging the one or more flexible fuel
cell walls to form at least one reactant plenum. In various examples, forming the
fuel reservoir and the system cover includes forming a support for the one or more
flexible fuel cell walls such that when a reactant enters a plenum inlet and
pressurizes the reactant plenum, the fuel cell walls expand and conform to a shape

of the one or more supports.

12
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fuel that claim. Moreover, in the following claims, the terms “first,” “second,” and
20  “third,” etc. are used merely as labels, and are not intended to impose numerical
requirements on their objects.
The Abstract of the Disclosure is provided to comply with 37 C.F.R.
§1.72(b), requiring an abstract that will allow the reader to quickly ascertain the
nature of the technical disclosure. It is submitted with the understanding that it will
25  not be used to interpret or limit the scope or meaning of the claims. In addition, in

the foregoing Detailed Description, various features may be grouped together to
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or nore flexible fuel cell walls conprise one or both
of the fuel cell anode or the fuel cell cathode
Accordi ngly, in another exanple, disposing the at
| east one fuel cell into the enclosed region includes
arranging the one or nore flexible fuel cell walls to
format |east one reactant plenum In various exanpl es,
formng the fuel reservoir and the system cover
i ncludes formng a support for the one or nore
flexible fuel cell walls such that when a reactant
enters a plenuminlet and pressurizes the reactant
pl enum the fuel cell walls expand and conformto a
shape of the one or nore supportsAt 610, a current
collecting circuit is integrated with the at | east one
fuel cell In various exanples, the current collecting
circuit is configured to collect current fromthe at
| east one fuel cell and distribute such current to one
or nore electrical devices, such as portable
el ectrical devices Fuel cell systens and nethods for
their manufacture are provi ded herein Anong ot her
things, the present systens and nethods provide for a
fuel cell system providing sufficient power output and
a high energy density, all within a relatively snal
anmount of space The fuel cell system can operate as a
stand al one power
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source or be integrated into an electrical device
Further, the fuel cell system need not rely on punps,
wormbhve®sssr heaters for its:operation, saving pGIZCA2087/000029
energy and el ectrical device volunme It is to be
understood that the above description is intended to
be |IIustrat|ve and not restrictive For exanple, the
VI Peall MBS ment s (and/ or aspects thereof)
may be used in conmbination with each other Many ot her
enbodi nents will be apparent to those of skill in the
art udpon &éml@Mhngmthsuﬂboye description The scope of
the invent I term ned with
ref erence it gr} RQ*# C&ﬁﬁ%ﬂoe%&gaefuelq rQ,? with the full
scope of agystew ab\@natgchablevmh@he siundre pct»ra@rrmf the &uckmasdrtolired
In the ap [ U ' '
ahi chr arD aggd Kgpfameh Bk Bidner BELERL OGBS bR
t he swgpeoveryadt erns "conpri sing" and "wherein " Al so,
|nthefo | a1 v LN :
"conprisi elrt] ilgq(ngRgfugl C%lrl)gﬁpe(ﬁ%gg ’tﬁet%ﬁcfaf?secll }Se’gﬁg,%g%/}g?eé r%@lpgcludmg
devi oss orawaré fidxeble wallspiretizally arthuged torfoimualesactait plawum;s i n
addi tion [
are stil VR b B A S Lok T B Ra Bl AT
cl ai bothof thofusl reserypirton élefSﬁIthDWVﬁg cl ai rrB t he terns
“first," "second," and "third," etc are used nerely as
| abel s, and are not intended to inpose nunerica
r equizr emeFeduad pelk syetem obipimct Hirtiigrecomprasinggcurrett cellseting
D SCLOSH odiboPlMihIR eabnC RIPLN,  hftort EolfeckingRirch
72(b) requiring an abstract that w | h
r eadeonfigaregis redelvp aa%@érlbtm PrrierfeZenmaatest by thy at {gqe one fuel cell.
technical disclosure It is submtted wth the
understanding that it will not be used to interpret or
l'i mi 8-t heThednheclowstera ahelaing 2o Pherpia the|cairens cqllsctng girevitdn,
Nt RRedHaa Nkt hgdesPescpption, various features
may be grouped together tostreanline the disclosure.
This nethod of disclosure is not to be interpreted as

reflacti npheakl bat SREh ORciRA, whitein tlealLn®E cQRRAGIHRAIS
require nore features than are expressly recited in

each c@ifighise tordigtiuge the el ggld gf%{ﬂfﬁéﬁwﬁ@t Cl1geHls deofrerie |
i nvegty;ie subject matter may lie in less than all
features of a single disclosed enbodi nent.

5. The fuel cell system of claim 4, wherein the portable electronic device
includes a cellular phone, a satellite phone, a laptop computer, a computer
accessory, a display, a personal audio or video player, a medical device, a television,

a transmitter, a receiver, a lighting device, an electronic toy, or a power tool.

6. The fuel cell system of any of claims 1-5, further comprising an inlet fluidly

connecting the reactant plenum and the fuel reservoir.
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Thus the following clains are hereby incorporated into
the Detail ed Description, with each claimstandi ng on
WO 1087/0M880as a separate enbodi ment. WHAT | S CLAIREICAZ8072000029
A fuel cell systemconprising a fuel reservoir
configured to store a fuel therein, a system cover
attachable with one or nore portions of the fuel
reserkoi r Thafuelart kasatbihgh 6 whkeinmaesyre fdaalatat i dpurant
of thv?it}fi#t‘?.l .nic?servoi r wth the system cover, and at
| east one TUeT cell disposed in the enclosed region,
each fuel cell including one or nore flexible walls
strucura rranged to faorma reactant plenum .
wher gglt' n t héyfél%ec C@F}gﬁeﬁr‘roef a8y (g)? RRY '&g'i"fh? DrEEIPEPEEY©
by a pgoorns membgfdispesed adjack@the aofeast e fheletll.r eservoir or
the system cover 2 The fuel cell systemof claiml1,
further conprising a current collecting circuit in
cont &t wilbhiutlhvell syisteinadisty afrkinisues, whedeln,a redeanuéstie@tirges
col | ' i Lt,.configured to receive an
i st rirer b tlobiesa LG Re b PpfBSEhorForR B ong apbqthagine
cel | fE@elTdgvéivel thegbttmsyst.em of claim 2, wherein the
current collecting circuit is integral with the at
| east one fuel cell 4 The fuel cell systemof claim 2,
wher dion t hlee foelrcelesystemolf heotfclagnsdi-, ehbreinitie atachiriegirt ed
to di f . rated current to a
port a0l e e &bl et e SL oA TR, Sl BBt Aefipgyone
cl ai mseiof apjadhesive of hmegbaritah Bhetued ect roni ¢ devi ce
i ncludes a cellular phone, a satellite phone, a | aptop
conmputer, a conputer accessory, a display, a personal
audi dlor Vhefed cgl sytem of anyroé disioal 1 - devhaen tha ftebtegarvai on,
a trapsphse! Slefuchnd HEI Ver, a lighting device, an
el ectronic toy, or a power tool 6 The fuel cell system
of any of clains 1-5, further conprising an inlet
fl ui c ' : he fuel
r eseS\b/%i rgmgﬁgb?%glféaggaﬁgé;cgp %rsntgllgfeth;l %%f?ﬁ?%)?np% eFein a
pressure fEpRNE afushresesvoiicapfipyeed to store fuel therein;

forming a system cover having one or more air access ports;

coupling the system cover with one or more portions of the fuel reservoir,
including forming an enclosed region; and

disposing at least one fuel cell in the enclosed region, including arranging
one or more flexible fuel cell walls to form at least one reactant plenum;

wherein forming the fuel reservoir and the system cover includes forming a

support for the one or more flexible fuel cell walls.

13. " The method of claim 12, further comprising contacting a current collecting

circuit with the at least one fuel cell.
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within the inlet 8 The fuel cell system of any of
clains 1-7, further conprising a protective porous
womabenssh sposed adj acent the at | east one fuatCeeAi007/@0029
The fuel cell systemof any of clains 1-8, wherein a
reactant pressure urges the one or nore flexible walls
towards the suEportlng portions of one or both of the
f uel leselbomethedofichianssizor éferthgesombOsing dieposingh protsttive
syst em gk W@mxerqﬁja&h%yﬁ %n WaELfi n the attachment of
t he system cover’ and el ‘reservoir includes a
wel d, a solder, a braze, a crinp, the use of an
ad heS1'5Ve TR méandidt Q@}néfccﬂallmsgff HELHE&n c&xﬂahng-r €s slléﬁlco&eg When
system of any of clains 1-10, wherein
r eserthofue! ressiypir ingludesayvelding, eqldanige, orzing. crimping, gfemmcerroeﬂ
f abr i Qadsiva %r@erU&lns&\eel Adh&WR [P Bhe driRrdRLAXHcoF QARLLS] NY,
formng a el reservoir configured to store fue
t herei n; fornlng a system cover having one or nore air
access. pogu§ﬂcgggg5hggn&ng%systen1cover wi th one or
nor e portlons of the fuel reservoir, including formng
an encl os#desteye &Wl ocriRfluding9p arade; agpthpdeaand aﬁﬁgdf%é‘r
cel | ihBrpbdag tRRGERSRQD region, including arranging one
or nore flexjble fuel cell walls to format |east one
react ant pfUeifye! fpeeen#ed®dr ni ng the fuel reservoir

and the sy ﬁfeﬂﬁée%%@ﬁclddﬂfg' RS of QAR gos?tl&Uc[’WcEnt fa @lst
t he one. or flexible fuel cell walls. 13

met hdgrigp Of:fih%ﬁ“ﬁfait?“e fust seHethe fughfpiseiongorfisHted & %t%@tha fuel or
curr et fu€lQlotReategalCi rcuit with the at | east one fue
cell 14 The nethog of clajms 12 or 13, further

conpri si ngCHEEFEUSHBE Srept Bt RV 3 F9nE PTEIARS the at least one
ad] adedntell, the cartent &J&l&ttm@ BiecuitBhfigaRt ko rk&ivENSd BEtiBQspSfer

any of cl é W$ere|n coupling the system cover

Wi t h EE%f at%LPélthﬁ' glé?Fl%‘P i ncl udes wel di ng, sol deri ng,

brazi ng, efuelfnosy,intgrpodet) Yetwedna@kd@least one fuel reservoir surface and
the first portion of the at least one fuel cell.

17. The fuel cell system of claim 16, wherein a pressure in the fuel plenum urges
the second portion of the at least one fuel cell against a portion of the current

collecting circuit.

18. The fuel cell system of claims 16 or 17, wherein the fuel plenum is at least
partially surrounded by a seal member, the seal member providing a seal between

the at least one fuel reservoir surface and the first portion of the at least one fuel

cell.
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adhesi ve, pressure sensitive adhesive, or one or nore

nmechani cal structures 16 A fuel cell system conprising
woat00f/e¢mss0 one fuel cell including an anode, a RGAV®w9€7/000029

and an electrolyte interposed therebetween, a fuel or

fuel storage material, a fuel reservoir including at

| east.__one_suyfac osi tioned adja nt a first portion
of tHE at Thotekel ﬁgtewé Pl i 19l B¢ Waspeip the @l gne fue
conf irgdervaf slirfacs hidltle fif@oftisg bt @E attidast dnbi@lel &l @fe@@6pled using
material, a current collecting circuit in contact wth
a seéﬁﬁﬁmﬁWFtlon of the at | east one fuel cell, the
current collecting circuit conflgured to receive and

di strj but rgener ted b
el 1 ondhE RAREN SERE BBt Ekim R aErE Sepirishe cpliuseive
I eserpofuus msibérposticuadladjdent tlerasleasp oriet fhdBelDf t he at
| east one fuel cell 17 The fuel cell system of claim
16, wherein a pressure in the fuel plenumurges the
secorxd. pofThé fael colf syistes oatm)l cefa&tmsamezof ﬁueher eﬁh;brisalgaisymtm a
portlon of the ent.coll ecti C
Col | B sHEE £ 8 wraisr 55 EnSPRRR ab%eplifo SN
pl enumore soreiénslo€ths fuep@setvoil | y surrounded by a seal
menber, the seal nenber providing a seal between the
at | east one fuel reservoir surface and the first
portiZn ofhd fuel call sysemsif clome2 If, whéreig e lebribectio hetweanghe systkth
system I e, I .
R ap Y e TRuls o 1B, Dokl B, B Bhesive
the atr oheasioromechfmiel stoefufesar e coupl ed usi ng an
adhesive. 20. The fuel cell system of any of clains
16-19, further conprising a protective porous nenber
posi tZ3onedhaiflaek sitstemtod claim 2 lewhereip the syt cayed Housep orte or
The frﬁ@!e oﬁeﬂr!)tec?b(lé B&Bﬂs%enﬁ)@xy thg ur‘t:én%om@cthtg Cl?chlt ttté'légttlaigt one

conpri si ? a system
fuel cell, the fuel plenum, or a portion of the fuel reservoir.

24, The fuel cell system of claim 21, wherein the system cover comprises steel,

aluminum, or a rigid plastic.
25.  The fuel cell system of any of claims 16-24, wherein the current collecting
circuit is configured to distribute the power generated by the at least one fuel cell to

a portable electronic device.

26.  The fuel cell system of claim 25, wherein the current collecting circuit

comprises a connection member attachable with the portable electronic device.
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cover including at |east one air access port, the
system cover attachable to one or nore portions of the
wd wef/omeser voi r. 22. The fuel cell system of ai@E/eAD02000029
wherei n a connection between the system cover and the
fuel reservoir includes a weld, a solder, a braze, a
cri rrp an_adhesi yve, or one or nore mechanl cal
st ructlur edhe gl celppystem pljany ofjcfairas Ly Wpnfugther cpmpriginggn electronic
wher edoiditii@ngsystigaaover houses one or nore of a
rotective porous nmenber, the current collectin
g ircuit, E‘e‘ﬁtt hq qugent Cﬂ[?é“’f&lfé*F“‘b‘éF‘r“ 'BYH tOfthé‘rb”E&*éerﬂ?r‘ﬁer
or a gbﬁértitled)lﬂy € attidust dnbl @lel el SEthY Bledtronid4ondithRink Wrduitcel |
systemof claim2 1, wherein the system cover
conprises steel, alumnum or arigid plastic. 25. The
fuel Z8el | Thyfitleril ofstearf clafm 271, aihersin lige-Rtromb @ineitionihdi@rcuit
current col ] ecti t% is configured to distribute
t he p%v\é‘fosﬁ‘leﬂgrv%‘?ga é‘tjrﬁ%ervé’fr | east one fuel cell to a
portabl e el ectronic device. 26. The fuel cell system
of clam ent, cn t|n circuit
(:orrpr%’bses%gé ‘E‘fm“ﬁ c’fspem i ngbecgal "at h ﬁ ?rhs"igh’e
por t adopmeradntat tmecgyibettalgvnte. 27. The fuel ceII syst em of
2[%(1'0{' g:’H nggxgll‘l} sggplemegﬁden%r é%gt nyltsﬁlsp(%ede‘at lea{s lcl:'ltpéril' rlllllg
col | ewid efghedigl casérvoir.s configured to distribute the
power generated by the at | east one fuel cell to the
el ectronic conditioning circuit. 28. The fuel cell
syst eit of Th¢ fklreeld Jystepind pwi of claimes 16F280¢ Whapein the fuel comprises
condif hRpiNg circuit is disposed in a void of the fuel
reservoli r. 29. The fuel cell system of any of clains
16-28, further conprising a suppl emental energy
batteyny; endruhel @seamtotﬁenﬁ&@ﬁlm%am&aﬂh%ebé&%
is disposed, at least in'part, in a void of the
r eser Rl compriseradydragsn sieer mé‘;‘f‘@'tlem of any of cl ai ms
16-29, wherein the fuel conprises

32.  The fuel cell system of claim 31, wherein the hydrogen storage material

stores hydrogen by physiosorption.

33. The fuel cell system of claim 31, wherein the hydrogen storage material

stores hydrogen by chemiosorption.

34.  The fuel cell system of any of claims 16-33, wherein the fuel storage

material comprises a metal hydride,

35.  The fuel cell system of any of claims 16-34, wherein the fuel reservoir

includes a first cellular component interconnected with at least a second cellular
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hydrogen. 3 1. The fuel cell systemof any of clains

16- 30, wherein the fuel storage material conprises a
wdadnodr/oryesy st orage material. 32, The fuel cell EyRCA&WTH00029

claim 31, wherein the hydrogen storage material stores

hydr ogen by physi osorption. 33. The fuel cell system

of claim 31, wherein the hydrogen storage materi al

St or ESMRYAG B8 AtEgonasrEadiceliibi ;semmmentsarranaqdéo fubatpntigBy fill an

syst epy@dy spiry. of clains 16-33, wherein the fue

storage material conprises a netal hydride. 35. The

fuel cell systemof any of claims 16-34, wherein the

fuel 3seserNofukl dem)siedas cRinf 39, Sher6ig |t}leléh§‘tfed§&ﬂp RN&Afed ina
i nterconnected with at | east a second

cel | (APEIOB Shptieriene # Prasonsdigialowtieiant-@dentap cpiapyer, a digital

CONPQARBhLSe @lcABGaLla bétabl RS v@inl 6Hal fsHlighd an al | ot t ed
space. 36. The fuel cell systemof claim 35, wherein
the allotted space is located in a portion of a cel

phone7. a mmﬁuarbalh sﬂieglidfaxhy FSBinsst 13186, wikerdiR{h QRRI reservoir

conputer, a d| ne de ort

C ot evpEpisa Sl FEANT gt g oo ot bitormanp Seyliunipe
of anyueidraldiei.ns 16- 36, wherein the fuel reservoir
conprises a structural filler and an outer enclosure
wal | conformably coupled to the structural filler. 38.
The fidel Tid fuelsyls i;yemn@ff aramf ClafmSCl|6E§5i7j’mhe1ﬁn B¢ fuelMesti@im

t he fu? reser | udes one or th of a pressure

fegu g %iFS Qe o gg‘“m f’f a e;fressure regulfltor ofg retigling ]puxé cel |
system of any of cl ai ns 16 38, wherein the fue

reser \;/)OI Ft eltcct,]l? y@tte o??ss/tog A s 1%%'8 \ eelrelnn i_%o QUHR{ rleseerr and

conblned VO i C cen

40. Theeat feass Ionfcfébll celg m;em @éorramtd oblume aﬁ arsut 26 c@@q centimeters
wher g p,d he at | east one fuel cell is configured to
generate an average el ectrical power of about 1 Watt

or nore and a

40. The fuel cell system of any of claims 16-39, wherein the at least one fuel cell
is configured to generate an average electrical power of about 1 Watt or more and a

peak power of about 3 Watts or more.

41.  The fuel cell system of any of claims 16-40, wherein a system energy

density comprises about 500 Watt-hours/liter.

42. A fuel cell system providing portable power, the system comprising:

a fuel cell assembly, including at least one fuel cell including an anode on a
first surface, a cathode on a second surface, and an electrolyte interposed
therebetween;

a protective porous member positioned near the fuel cell second surface;
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peak power of about 3 Watts or nore. 41. The fuel cell
system of any of clainms 16-40, wherein a system energy
waimngdIgsoconpri ses about 500 Watt-hours/|iter . PGA2CAM07/000029
fuel cell system providing portable power, the system
conprising: a fuel cell assenbly, including at | east
one fuel cell including an anode on a first surface, a
cat hode of C"éfTeé‘é“c"gﬁﬁ‘% ﬁ'?‘f”é{é’%‘}ﬁgél’f?e toyieeayesad digrihyte power
I nt er eaaaed bihe abekvaeficl @l1pr ot ective porous nenber
positi onedhnqear t he f.uel1 gfel I stgcond, surface;a current
col | ecti n§ " PEEDFEEGhIFYLireysY BesRogEPRAd adjgesnt the fuel cell
di st rfirfeustidacpokeiydgenetkai e cbyfiduha t@dork pabgeanel;f uel

cell; a hydrogen reservair, including a surfac

posi t i oneé%ﬁgﬁq%’ h! fcéfpﬁ%e%fbﬁt@'leenctg‘f Fydf‘?%F%’EeS?Kﬂ"faﬁgg‘,e faqhgell
hydr dggrsuntasendyoi r configured to store hydrogen fuel;
a fuel plenum.inter ed t ween.t he hydrogen .
reservoir and the 'f 'Bcgli%mgéi Fﬁas}‘(\?r}esafr agcffﬁsf‘}éget,%g Sjgmgover sized
syst emi sapatto host ok angnoat of ttlegsdtedinepaous neabes te p@tdnt

t he e [ d, s ed to house one of, nore
of t RO RN e S168 0 BRI GIRE Rt ienl P 58P BE or
ci r cliygrogénhyesempir] east one fuel cell, the fuel plenum

or a port| : r rvoir: wherein a fuel
pressure }vﬁé}%lﬁé ﬁ% F ﬁ%%{nlgé'ﬁ%ggle%ug@%ﬁ ASeNEEREY %ﬁ’ AN
ur ge cewpat Aetwednahes daast ohefugltcell emithe omentfcakidctigdidcuiand
the current collecting circuit. 43. The fuel cell
system of claim 42, wherein the current collecting

ci rcdPt dikafusliselt watemeéclpiowid: whseie thetcomenb yollettme aircuit

| eastyisaiarel e | | ' i
L e o A L L S

syst dffi& he net hod conprising: forming a fuel cell;
coupling a fuel reservoir with a first portion of the

f uel Sell i ncluding .
44, A method of fabricating a portable fuel cell system, the method comprising:

forming a fuel cell;

coupling a fuel reservoir with a first portion of the fuel cell, including
forming a fuel plenum therebetween;

disposing a current collecting circuit adjacent a second portion of the fuel
cell;

disposing a system cover having at least one air access port over one or more
of the current collecting circuit, the fuel cell, or a portion of the fuel reservoir,
including positioning the at least one air access port near the second portion of the
fuel cell; and

coupling the system cover with the fuel reservoir.
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form ng a fuel plenumtherebetween; disposing a
current collecting circuit adjacent a second portion

waioot/bdsgouel cel l; di sposing a system cover hardmOAZD7/000029
| east one air access port over one or nore of the
current coIIecting circuit, the fuel cell, or a

porti of t he e eservoir, [ osi.tionin

t he a¥p|ea§f“8W8H #?mﬁg “ﬁH?PP gpfqﬂgygﬁﬂbﬁﬁ”he%“t
por t i mnti@fof tHedfudl ue indedeb usirgnl adigasipt.i Ng t he system
cover with the fuel reservoir.45. The nethod of claim
44, wherein coupling the fuel reservoir with the first
por ti4n offht nethpdief clatred 44 drA6) I vuﬁth cm»s]bmng tl&rsyﬂdinas/iexv\eith the
the sygrTEndf ot AR el g OBFF HiRkdeen

wel di adhesiveoprekevre pepsitibr aihésng, oroné orpnargmedpbnitah gructubesr mal
adhesi ve, pressure sensitive adhesive, or one or nore
mechani cal structures. 47. The nmethod of any of clains
44- 4647 f urthheethebefpny of drymeli 4o Sirther camprsing dipniieg a seal
bet I r n of
the roanea o RN naR i Geblob ptuPRELRT %
further conprising disposing a protective porous
nmenmbesy. betrnes r%%%

t he second po?tthf(gﬁag% Oﬁcﬁﬁﬁ%tﬁfﬁﬂ%& C%g d%[) tg?fgd of
any OTOteqtiyp herousqoenper Yegjyach e atlswpheriegirmepess p@cttancl hebdcynd
couplgoR@nloh@e Glel E@Nt col lecting circuit with a
portabl e el ectronic device. 50. The nethod of any of
claims 44-49, further conprising electrically coupling

t he cmrremhe ﬁah&)(ﬂiﬁah}ng Glith£ALL48 ) Whrthb c@xﬂpresllr%qercf?l@élﬁf coupling

ondlﬁlonln% i rcui
the currentTollecting c1rcu1t with a portable electronic device.

50. The method of any of claims 44-49, further comprising electrically coupling

the current collecting circuit with an electronic conditioning circuit.
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